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Abstract: The United Nations adopted the Sustainable Development Goals in 2015 as a call to “end
poverty, protect the planet, and ensure that by 2030 all people enjoy peace and prosperity”. The UK-
based Science Hunters programme uses Minecraft to engage children with Science, Technology, En-
gineering, and Maths. Its Engineering for Sustainable Societies project engaged children from un-
der-represented backgrounds with engineering and the Sustainable Development Goals. We con-
ducted mixed-methods interviews with eleven teachers, with objectives of exploring their needs and
views with regard to this opportunity to use Minecraft and engineering to engage their students
with the Sustainable Development Goals. Inductive thematic analysis of the qualitative data indi-
cated that teachers were interested in the appeal and creativity of Minecraft, opportunities to crea-
tively learn about and explore engineering at various ages, and real-world relevancy. Access barriers
and the unlimited nature of the game were concerns. They felt that students would gain greater
understanding of sustainability and what they can do, and deep exploration of the topic at their
own level. Overall, it was felt that engineering and the Sustainable Development Goals, explored in
Minecraft, could give children the opportunity to think about the future of the world they live in.

Keywords: sustainability; engineering; environment; Minecraft; engagement

1. Introduction

The 17 Sustainable Development Goals (SDGs) were adopted by the United Nations
in 2015 as a call to “end poverty, protect the planet, and ensure that by 2030 all people
enjoy peace and prosperity” [1]. It is widely acknowledged that innovative and effective
education is needed to enable children to deal with issues arising from the actions of pre-
vious generations [2,3]. Children and young people are recognised as having the right to
participate in society [4] and should be seen and empowered as citizens of the world [5,6].
Here we describe an approach to engaging children with the SDGs through the lens of
engineering, using the computer game Minecraft. Our objectives were to (1) gather infor-
mation to inform our delivery of Minecraft-based sessions exploring engineering and the
SDGs, and (2) analyse this information in greater depth to explore the views of UK teach-
ers on incorporating the SDGs into school engagement activities in this way. We con-
ducted mixed-methods interviews with eleven school staff in the UK about their views
and needs regarding engaging children with the Sustainable Development Goals and en-
gineering using Minecraft. We focus on the qualitative outcomes of those interviews to
explore these teachers’ views within the case of this project. Thematic analysis identified
three key themes: immediate benefits, immediate concerns, and future hopes, giving in-
sight into the current needs and experiences of UK educators in relation to the SDGs, en-
gineering engagement and using Minecraft for education.
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Context

Minecraft is a hugely popular game, widely used in educational settings and effective
for engaging children with the environment, engineering, and places [7-9]. Open-ended
and with myriad opportunities for building, experimentation, and making and resolving
mistakes, it has been described as an example of Papert’s [10] ebject-to-think-with’ [11]
and one of the most important games of the current generation [12]; it is currently the best-
selling video game globally [8]. Studies have shown that Minecraft can be effectively de-
ployed to support students with special educational needs to socialise and develop skills
[7,13-16] and the game has been noted across various contexts and educational topics as
providing opportunities for active knowledge construction, collaboration, and problem
solving [7,12,17-19].

Science Hunters was established in 2014 and is a UK-based programme of projects
that use Minecraft to engage children, particularly those facing potential barriers to ac-
cessing educational opportunities, with Science, Technology, Engineering and Maths
(STEM). Topics are briefly introduced via hands-on, interactive discussion, promoting di-
alogic talk [20]. Participants then undertake topic-related building tasks or challenges in
Minecraft and are supported to determine their own approach to this. They construct un-
derstanding and meaning within the context of the game, through their own ideas and
efforts alongside collaboration with others, facilitating inquiry-based learning [21,22].
Thus, utilising a learner-centred constructivist approach [23,24], anchored instruction [25]
and constructionism [26] are applied by contextualising the themed building challenge in
a real-world situation and building upon existing knowledge to explore the topic and ad-
vance understanding.

The accessibility of Minecraft and its capability to support transformational play [27]
by allowing interaction with and modification of the virtual environment and creation of
almost any structure using blocks [7,28] facilitate this approach. Students are encouraged
and supported to direct their own learning and solve problems through Minecraft, with
strong emphasis on constructing understanding and meaning from the information given
and their own existing knowledge [20]. This ensures that children can find and maintain
interest in and understanding of scientific topics and feel a sense of ownership and that
these fields are dor them’, whilst consolidating their learning. Previous research demon-
strates that this approach can engage children who do not show a strong interest in sci-
ence, and that taking part in sessions in schools significantly improves knowledge and
understanding of the topic covered [29,30].

While the relationship between video games generally, and socio-emotional devel-
opment is noted as complex, promotion of skills development, self-efficacy, and explora-
tion in a safe virtual environment is itself in line with Sustainable Development Goals 3
(Good Health and Well-being) and 4 (Quality Education) [31]. Minecraft has been effec-
tively used to support learning about sustainability and the SDGs. For example, Minecraft
Education’s top 10 Minecraft moments of 2021 included items about their ssustainability
worlds’, Climate and Sustainability Subject Kit, and UNESCO partnership inspired by the
SDGs [32], and in June 2024 they announced a new UNESCO partnership to create and
globally distribute educational content on sustainability and climate change [33]. In Ire-
land, a 2021 national competition offered a creative, collaborative, and engaging oppor-
tunity to design a sustainable version of their local area in Minecraft [34]. Likewise, links
between engineering and Minecraft have been recognised since the game’s release
[12,35,36]. As of July 2024, the Minecraft Education site provides seven engineering re-
sources and challenges. In the 2023-2024 academic year, engineering has been explored in
Minecraft through initiatives such as children designing streets in the game with the sup-
port of engineers [37], and the Welsh digital learning platform Hwb releasing three pro-
jects that allowed learners to immerse themselves in engineering in Minecraft and support
the SDGs [38].

Furthermore, engineering and engineers are recognised as crucial in achieving the 17
SDGs [39,40]. The SDGs can be explicitly incorporated into engineering higher education
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programmes [41,42], combining sustainable engineering with the SDGs at a UK primary
school was explored by UNESCO in 2023 [43], and our own previous work demonstrated
links to the SDGs in Minecraft-based engineering engagement, leading to development of
the current project [44].

2. Materials and Methods

After exploring links to the SDGs during 20202022 [44], a new project, Engineering
for Sustainable Societies, was designed in 2022 and initiated in 2023 with funding from
the Royal Academy of Engineering Ingenious Awards scheme, to explicitly engage chil-
dren from under-represented backgrounds (with a focus on, but not limited to, girls, chil-
dren with Special Educational Needs and Disabilities, children from lower socioeconomic
status backgrounds, and children in care) with engineering and the Sustainable Develop-
ment Goals.

The project supported engineers to develop their engagement skills by contributing
to the design and delivery of a set of Minecraft-based sessions, structured as outlined
above, on environment-based topics relating to engineering and the SDGs, such as active
design, the circular economy, renewable energy, sustainable leisure, and ways to manage
future food and flooding challenges. These sessions, and resulting legacy resource sup-
porting materials made freely available online, were designed to be combined into a series
allowing students to construct their own eustainable community” model over a number
of sessions, but also function as standalone sessions in order to accommodate different
logistical needs. Sessions were delivered in UK schools during 2024 and primarily aimed
at an audience of 7-14 years, a key age range for Science Hunters activities [29]. However,
activities were tailored and adapted to the needs of each participating group and, as such,
could be delivered to children of various ages and settings. Delivery was provided free of
charge, with all necessary resources provided by the project.

Semi-structured, mixed-methods interviews were conducted with teachers, along-
side advertising of the engagement outreach project to schools, during May—June 2024.
They concerned teachers’ views before their participation in the project (i.e., they were not
gathering feedback about completed activities), and not all respondents went on to access
the project offer. The information sent to teachers included the following text about the
project:

“Engineering for Sustainable Societies is a new outreach project to engage chil-

dren from under-represented groups with engineering and the Sustainable De-

velopment Goals using the popular computer game Minecraft”

and how the sessions work:

“Science Hunters sessions are all slightly different, and are adaptable to the
needs of those taking part”

However, they have some core elements:

¢ Ahands-on, interactive topic introduction. This usually involves using some physical
resources and discussing them.

e  For example, during the «Coral Reef Conservation’ session, some examples of coral
are shown, along with images of threats to coral health such as illegal fishing vessels.

. A Minecraft building or exploration task. These are differentiated for age, ability, and
experience with Minecraft and can be stepped.

e  For example, in the «Corals’ session, children explore a pre-built coral reef, build their
own coral reef, build a glass-bottomed observation boat, or devise their own related
build.

e  This building is child-led. Sessions follow a constructivist pedagogy utilising an-
chored instruction and constructionism to scaffold learning.”

Teachers were working in primary and secondary schools in England and Wales.
With respect to the busy nature of teachers’ jobs, respondents were able to give their
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answers via email or by online call, as best suited them; all opted to respond via email.
The purpose of the questions was both to gather individual information to support be-
spoke delivery to meet the needs of each teacher, school, and participating student group,
including selection of a session topic for those that went on to access the provision, with
additional deeper analysis in aggregate for this research where participants consented for
their responses to be anonymously used for this purpose. 29 interview requests were sent
to teachers with accompanying participant information, of which eleven responses were
returned for inclusion in research analysis.

Interviews included closed questions focusing on awareness and prior and future
incorporation of the SDGs into teaching and pastoral support, and how the activity would
best work for the participants, as well as open-text questions allowing for elaboration on
these answers, deeper exploration around challenges and benefits, and any other infor-
mation respondents felt was relevant.

Responses were first used to inform activity provision where relevant, to support
tailoring to the needs of individual participants, and then analysed in aggregate. For the
purposes of this study, quantitative data (regarding teachers’ national location within the
UK, age group taught, prior awareness and use in teaching of the SDGs, cohort selection,
and careers relevance) are reported to provide context, while qualitative responses to the
following questions were analysed:

¢ What do you think your students would gain from exploring the SDGs in a specific
engagement session?

¢  What do you think about using Minecraft and engineering to engage your students
with the SDGs? What benefits or pitfalls could you foresee?

e We are specifically looking at how engineering and the SDGs can be used to support
understanding and facilitation of building future sustainable communities. Which
curriculum areas would you find these aspects were best linked to?

¢  (Inrelation to the closed question, “Would activities emphasising these areas (engi-
neering and the SDGs) be useful for careers provision?”): How would they be useful?
Would you use them within lessons or as part of pastoral support? Or, why would
they not be useful?

e  Why would you target such activities at the whole class or specific groups of stu-
dents?

e Anything else you'd like to tell us about engaging students with the SDGs and engi-
neering, either in general or using Minecraft.

With awareness of our position as both practitioners and researchers, and our under-
lying perspective that Minecraft is an effective engagement tool that we seek to make as
efficacious as possible, data were analysed inductively to identify themes [45,46]. As such,
while some of the outcomes (the codes and themes) were inevitably influenced by inter-
view questions such as those around benefits and pitfalls, analysis was performed without
a pre-existing coding framework determined by the researchers, or in line with any pre-
conceptions or pre-determined aspects that had to be considered [45]. Latent themes un-
derpinning the semantic (explicit) data were explored by considering existing knowledge
about the SDGs, Minecraft, engineering engagement, and other relevant underlying fac-
tors that may shape responses [45]. We are able to interpret the data at this level by draw-
ing on our understanding as long-standing practitioners and researchers of STEM engage-
ment through Minecraft, our own STEM backgrounds, teaching experience, practice in
engaging under-represented groups, and experiences as individuals falling within some
of these groups ourselves.

Analysis was performed in NVivo 14.23.1. Responses were reviewed and content cat-
egorised into codes, which evolved during the process through immersion in and reflec-
tion on the data [46]. These codes were then reviewed and organised into themes; both the
codes and themes are reported below as outputs of the analysis [46]. The stages in the



Educ. Sci. 2024, 14, 1078

5 of 19

process of generating codes and identifying themes are shown in Table 1, based on the
phases of analysis outlined by Braun and Clarke [45].

Table 1. The stages in the qualitative analysis process, following Braun and Clark’s &’hases of the-
matic analysis’.

Process Stage Description of Activity
Transcription of the data from interview responses into aggre-
Data familiarisation : gated dataset, reading and re-reading the data and noting initial :
; ideas. E

Systematically coding data features across the dataset, collating

Initial code generation
& all relevant data to each code.

Identify themes Organising codes into themets},1 collating all relevant data to each
eme.

Reviewing themes against both the coded content and the dataset

Review themes
as a whole.

. : Generate names and definitions for each theme, refining the spe-:
Define themes : . . :
: cifics of each in the process. :

. Selection of extracts as clear examples of each theme, relating
Extract and summarise

back to the research question and summarising findings.

Ethical approval for this study was approved by the University of the West of Eng-
land College of Health, Science and Society Faculty Research Ethics Committee, approval
code HAS.20.05.177.

3. Results

Of the eleven respondents, ten were based in England and one in Wales. Six taught
primary school age groups (aged 4-11 years) and five taught secondary school students
(aged 11-18 years). Three were aware of the SDGs before engaging with the project and
had all previously incorporated them into lessons or activities; the other eight respondents
reported that they were not previously aware of the SDGs.

Respondents were asked which of the 17 SDGs were most relevant to them and their
students’ school lessons/activities; these were used to inform development of session top-
ics, including those listed in Section 2, and for context, are shown in Table 2. Teachers’
interest was most directed towards the SDGs addressing climate action and good health
and well-being, closely followed by the goals around no poverty, inclusive and equitable
education, and peace, justice and strong institutions. These were felt to be tangible topics
relevant to students, particularly as the project aimed to reach students from under-rep-
resented groups, and aligned with the curriculum and personal development.

Table 2. The 17 SDGs and the number of respondents identifying each as relevant to their students’
school lessons or activities.

Number of
; : : Respondents :
. . i Identifying SDG as !
SDG Number SDG Title SDG Description 'Relevant to Them and |
Their Students’
: _ Learning
1 No poverty gEnd poverty in all its forms every—é 6
: : where. :
{End hunger, achieve food security
2 Zero hunger and improved nutrition and pro- 5

mote
sustainable agriculture.
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3 Good health and : Ensure healthy lives and promote
well-being well-being for all at all ages.
Ensure inclusive and equitable
. . uality education and promote
4 Quality education ,q Y . P -,
lifelong learning opportunities for
all.
i Achieve gender equality and em- |
5 Gender equality & d y an ;
power all women and girls.
Ensure availability and sustaina-
iClean water and san- v ty
6 L ble management of water and san-
itation L
i ; itation for all.
! Ensure access to affordable, relia- 5
:Affordable and clean: . :
7 H i ble, sustainable and modern en-
energy : '
: ergy for all.
Promote sustained, inclusive and
3 Decent work and : sustainable economic growth, full :
economic growth | and productive employment and
; decent work for all. i
Build resilient infrastructure, pro-
9 Industry, innovationimote inclusive and sustainable in-
and infrastructure :dustrialization and foster innova-
tion.
: ¢ Reduce inequality within and
10 :Reduced inequalities: quatity w
: : among countries.
. . Make cities and human settle-
Sustainable cities . . -
11 L. iments inclusive, safe, resilient and:
and communities .
H sustainable.
Responsible con- . L
; . i Ensure sustainable consumption i
12 i sumption and pro- : . :
: . ! and production patterns.
duction :
i Take urgent action to combat cli- |
13 Climate action i & . :
mate change and its impacts.
i Conserve and sustainably use the !
14 Life below water ioceans, seas and marine resourcesé
for sustainable development.
i Protect, restore and promote sus- :
| tainable use of terrestrial ecosys-
! tems, sustainably manage forests,
15 Lifeonland | 'y manag s
i combat desertification, and halt :
iand reverse land degradation and ;
halt biodiversity loss.
i Promote peaceful and inclusive :
 societies for sustainable develop-
Peace, justice and | ment, provide access to justice for
16 S . )
strong institutions :all and build effective, accountable:
and inclusive institutions at all
levels.
Strengthen the means of imple-
17 Partnerships for the mentation and revitalize the
goals Global Partnership for Sustainable

Development.

Eight respondents, across primary (n = 4) and secondary (n = 4) teaching, were posi-
tive that such activities would be useful for careers provision because of the need to im-
prove awareness and experience of engineering, while the remaining three (two primary
and one secondary teacher) were unsure; for example, specific careers consideration is
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less relevant when working with younger children. Eight reported that they would target
activities at whole class groups, two at specific groups, and one at both whole classes and
specific groups as needed.

Themes, codes and extracts can be found in Table 3 and are expanded upon below.

Table 3. Identified themes and codes within them. Themes are explained in a summary and through
selected quoted extracts.

Themes

Codes

Summary

Extracts

Immediate benefits

Broader perspectives

Teachers felt that shared
i experiences in exploring
real world issues could
ibroaden children’s views
and understanding.

“Shared experience can
i help to develop under- ;
i standing even further |
allow[ing] access to dif-
ferent perspectives.”

Engagement benefits

i Allowing access to learn-
{ ing about sustainability
i for all children, as a way

éto facilitate both initial en-

i gagement and in-depth

i topic exploration, with |
ithe SDGs as an underpin-;

ning theme.

{“A great way to engage!
i students of all ages.” |
{ “A sustained period to |
i discuss in depth on of
the topics chosen.” |

Engineering subject ben-
efits

The appeal, creativity and
local industry links of en-
gineering were high-
lighted.

“[Engineering is] inter-

esting and an area stu-

dents would appreciate
exploring.”

“It also makes them
aware that through en-
gineering they can have

a positive effect on the

future.”

Minecraft benefits

i Minecraft was felt to be :
?appealing, engaging, crea-
 tive and easy for the stu- |

dents to use.

i “The children love us-
ing Minecraft and it
fully engages them.”

Immediate concerns

Engagement concerns

Concerns were expressed
about the risk of teacher
bias in choosing partici-
pants, ongoing engage-

ment post-activity and
lower importance of sus-
tainability within the
GCSE curriculum.

“When students are
studying [at] GCSE, sus-
tainability is a lower im-
portance with the rest of

the curriculum.”

Minecraft concerns

Teachers had some con-
cerns about access to
Minecraft and that it may
be too familiar to stu-
dents.

“Not all schools/stu-
dents will have access to
Minecraft.”

Engineering subject con-
: cerns

i Engineering as a subject

some.

i could be inaccessible to :

i “Level of students en- i
| gaging in engineering, |
iwould this be accessible;

to all?”

Future hopes

éSupporting future engi-
i neering

iTeachers felt that sessions
iwould raise awareness of

isupport informed choices

i and link engineering to !

| engineering as a career, |

“Future engineering

| needs to be closely
linked to SDG as the
inext generation designs;
the future.” i
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the SDGs. The skills defi- i“An opportunity to con—i
cit in engineering was itinue to explore a futureé
also highlighted. career that otherwise,
they will gain little (or
no) experience of.” :

i Learning about the SDGs: “Encourage forward |
i in this way could give :thinking about prevent-i
: ichildren insights into pos-i ing and improving our
Responsible citizens and;, . 1ns1g pos=1ng b ” 8ot
: . iitive actions they can take: world.
future actions : . L .
ito become responsible cit-;  “Hopefully leading
izens and lead sustainablei them to a more sustain-

lifestyles. § able lifestyle.”

3.1. Immediate Benefits

This was the most prominent theme, with teachers expressing a range of perceived
and expected contemporaneous benefits to engaging with the SDGs through Minecraft
and engineering. These have been subdivided into positives associated with perspectives,
engagement, engineering, and Minecraft. Anonymous alphanumeric identifiers are used
to cite respondents; as themes were consistent across primary and secondary school teach-
ers, results are not separated. However, respondent identifiers contain P (primary) or S
(secondary) for context.

3.1.1. Broader Perspectives

Working together to explore the topic was anticipated to provide children with op-
portunities to “access different perspectives”, “develop understanding even further”
(T3P) and “open their mind to a different point of view” (T1S), and access to “increased
cultural capital” (T10S), and to help them “to understand the issues that are faced outside
of our little town!” (T6S). Using the SDGs and engineering to support building future sus-
tainable communities was specifically linked to the Geography, Design and Technology
(DT), Science, Information Technology (IT), and Personal, Social, Health and Economic
Education (PSHE) areas of the curriculum, but was also felt to be relevant to “the majority
of them —we encourage our curriculum to be linked to eeal world’ issues as much as pos-
sible” (T3P).

3.1.2. Engagement Benefits

Sessions were seen as an opportunity to give “all children the opportunity to learn
about sustainability” (T2P), with teachers wanting whole classes to access the provision,
as well as using small groups in some cases as “some students would benefit from smaller
groups to be able to explore their ideas in more detail” (T6S), and opportunities to
“broaden their horizons” (T10S). It was reported that in younger age groups, there are
more opportunities to consider the SDGs within the curriculum, and that the children who
are perceived as “not necessarily the strongest academically” could be those who were
most creative in their designs (T1S).

The opportunity to make students aware of “how SDGs can be a theme that runs
through each session” (T'1S) was highlighted (alongside raising awareness of engineering
as a career). The approach was felt to help children “understand things more on their own
level —sometimes the issue can be initial engagement” (T3P), with the sessions providing
“a sustained period to discuss [topics] in depth” (T4S) where “expert-led sessions will
increase pupil engagement” (T8P). For younger children in particular, bringing the crea-
tive element of engineering into the classroom was seen as “an exciting way to make the
SDGs accessible” (T11P).

3.1.3. Engineering Subject Benefits
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Engineering was described as “interesting and an area students would appreciate
exploring” (T6S), including both those with limited knowledge of “what engineering is
and all the different ways to be an engineer” but who “like to create and build” (T11P),
and in schools for which engineering has been “our most popular career choice amongst
school leavers over the recent years” (T5S). Engaging in this way was seen as a means of
“building cultural capital” (T8P) with students needing “to be creative and the future will
need a creative solution to meet the SDGs” (T1S) in relation to the subject. Links to regional
“excellent career opportunities within this sector” (T5S) were highlighted as a local benefit
in particular areas. The project approach was felt to make children “aware that through
engineering they can have a positive effect on the future” (T1S).

3.1.4. Minecraft Benefits

“The children love using Minecraft and it fully engages them” (T2P); the game was
seen as appealing to children and “a great idea to capture young individuals” (T5S) “of
all ages” (T4S). Respondents reported that it is “a great tool to get them learning without
even realizing” (T11P) and “easy to understand and familiar to most students” (T6S) so
that they “need little guidance on using [it]” (T'1S). It was also viewed as an opportunity
for students to “easily be creative” (T1S) and potentially “explore further learning at
home” (T4S). Its “accessibility for students that may struggle with traditional lessons (for
a variety of reasons)” (T9P) was also highlighted.

3.2. Immediate Concerns

Concerns were less evident than perceived benefits, and this was the least prominent
theme overall. Comments and expressed reservations fell within concerns about engage-
ment, Minecraft, and the content of the engineering subject matter.

3.2.1. Engagement Concerns

These concerns were highlighted by one teacher (T1S), who noted that there may be
less space to engage older school students, as “when students are studying GCSEs, sus-
tainability is a lower importance with the rest of the curriculum” compared to younger
age groups and that, after initial engagement, students need to have a “journey onwards
[to] a career”. This teacher also stated that they would expect to run activities with a whole
class, and not differentiate for specific groups, as “if you target specific groups, you are
making a judgment based on a biased view and not by outcome”.

3.2.2. Minecraft Concerns

It was noted that “not all schools/students will have access to Minecraft” and that
“not all parents would allow” it in relation to previously mentioned opportunities to con-
tinue learning at home (T4S). One teacher was concerned that the game “has no direct
limits” and that “they are not able to test, fail, adjust and succeed” (T1S). Two others, while
recognizing that the game is familiar to most students, felt that it “Could lose the impact
as it may be too familiar” (T6S) or that “pitfalls might include students going off-task”
(T7P). Two others reported that “all children can access this” within their school, but that
their school technical support may be needed (T8P).

3.2.3. Engineering Subject Concerns

Level of understanding was mentioned, as “engineering requires a good level of
mathematical understanding, which could be a barrier for some students” so that “would
this be accessible to all?” was queried (T4S). Engineering was also seen as potentially “too
complex for them to understand the epoint’ of it” (T6S); “the implications of some engi-
neering focused tasks can be hard for young children to grasp” (T9P).

3.3. Future Hopes
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As well as immediate perceived benefits, teachers discussed a range of potential
longer term positive impacts that they foresaw as an outcome of engaging with the activ-
ities. These were based around making children aware of engineering as a career and what
skills future engineers will need, and supporting children to become responsible citizens
and consider what actions they can take to live sustainable lifestyles.

3.3.1. Supporting Future Engineering

In light of the “lack of engineers needed to fill future jobs” as “there are many engi-
neers coming to retirement and no one to replace them” (T1S), and that “engineering is a
field that students lack understanding of” (T6S), “won’t have much knowledge about”
(T7P) and “can be unaware of the opportunity for” (T1S), teachers expressed a need for
students to be given opportunities to learn more about engineering as a career option. This
can be difficult through other routes such as work experience as “many companies strug-
gle to be able to get [students] placements due to technical part of the job” (T6S). It was
felt that “any action to support this career is very positive” (T1S) and that emphasizing
engineering and the SDGs “would encourage them into this field” (T6S); sessions were
seen as “an opportunity to continue to explore a future career that otherwise, they will
gain little (or no) experience of” (T3P), with targeting of under-represented groups an op-
portunity to “widen the diversity of those who eventually work in this sector” (T10S).
Students “can make informed career decisions if they are given the chance to experience”
different options, and this was noted as particularly relevant for some year groups, such
as “Year 9 students who may be undecided on choosing GCSEs”; by linking the SDGs to
engineering, it was anticipated that “we will hopefully have engineers who want to
change the future to be more sustainable” (T1S), with “great benefit to understanding [en-
gineering] and how it is applied to solve real-world problems” (T7P).

3.3.2. Responsible Citizens and Future Actions

Exploring the SDGs through engineering and Minecraft was deemed to “make [stu-
dents] aware that through engineering they can have a positive effect on the future” (T1S).
Addressing the topic in this way was seen as a route to “encourage forward thinking about
preventing [negative impacts] and improving our world” (T5S), including “under-
stand[ing] the issues that are faced outside” of their own town (T6S) with “trying to solve
real-world problems [being] meaningful and motivating for students” (T7P). Engaging in
such activities was hoped to give students “a full insight into what they can practically
do” (T2P), “hopefully leading them to a more sustainable lifestyle as they grow to be re-
sponsible citizens” (T1S); “the idea of immersing the children in these concepts becomes
a way of ensuring that they are continually conscious about important issues and their
futures” (T3P).

4. Discussion
4.1. Immediate Benefits and Concerns

Immediate benefits were the most strongly represented theme and teachers ex-
pressed clear anticipated positive impacts for their students. Engineering was seen as in-
teresting and important to present to children, who might not otherwise have opportunity
to gain experience of it as a field, while Minecraft was felt to be an effective tool to engage
children and support them to explore the subject creatively. This aligns with previous
work on using Minecraft for education and engagement [7,8,15,18,19], including that
within Science Hunters projects [29,30,44]. Exploring the SDGs collaboratively and con-
sidering sustainability and future communities in this way offers opportunities to access
different views and broader perspectives, including consideration of issues beyond stu-
dents” own locale. This links both to the known benefits of Minecraft as a collaborative
activity [7,14,17,47] and its utilisation for engaging children with place [8,48], the concept
of which can contribute to their spatial and temporal meaning-making [8,49]. Concerns
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that Minecraft may be too familiar to children are not borne out by the numerous accounts
of use of the game in educational and engagement contexts, and ongoing provision of
“hundreds of lessons created by educators around the world, for students of all ages” to
the Minecraft Education resources website [50]. Further mitigation is provided by the
novel use of the game in school lessons, with scaffolded learning content, rather than as
standard computer gameplay, as well as knowledge that efficacy of learning increases
when it is fun [51]. Nonetheless, this provides an insight into concerns teachers may have,
and practitioners using the game may find it useful to highlight some such examples as a
form of reassurance. Access barriers to the game are important to consider; while some
schools have their own onsite provision (including through programmes such as that of
the Welsh government to provide Minecraft’s Education Edition to Welsh schools “to ig-
nite a passion for creativity, innovation, critical thinking, problem-solving and personal
effectiveness through game-based learning” [52]), others do not, and access varies widely.
Exploration and discussion of the causes and factors underpinning this variability are
complex and require future research; however, on a practical level, practitioners should
ensure that they are able to facilitate access for the purposes of sessions to avoid exclusion
from the activities on this basis. In our experience, even when this is clearly stated during
initial contact, it can still be a key query for teachers exploring uptake of the engagement
offer, and bears emphasizing.

Teacher experience with Minecraft (and computer games more generally) also varies,
an acknowledged limitation to application in educational settings [8,11]. Expressed con-
cerns around a perceived inability to test ideas, fail, make adjustments, and find successful
solutions in the game may be interpreted in this light, as Minecraft provides these oppor-
tunities through the nature of its function and supports a trial-and-error approach [47,53].
In its creative mode, players have access to unlimited numbers of blocks with a wide range
of appearance and functions, within the limits of the game’s inventory and underlying
functions, and the game’s educational version offers a teacher-managed control interface
[11]. Within this, players are able to quickly place blocks, test out functions (for example
automated processes or electrical’ applications) and then just as quickly remove blocks
and make adjustments which can then be retested. As such, the game provides a dow
stakes’” environment to virtually build (as opposed to using real, finite, and potentially
non-adjustable or costly physical materials) and test creations and allows children to ex-
plore settings and processes that they could not access in a real-world classroom setting,
and in Science Hunters sessions, within the framework of the topic under discussion [30].
This includes exploring and testing on accelerated timescales. For example, we have often
utilised the function that seeds planted in Minecraft will germinate and grow quickly,
rather than having to wait days or weeks in real life to discover whether success has been
achieved, if the correct conditions such as preparing the ground and modifying the envi-
ronment (for example, adding a water supply) are provided [54]. Teachers emphasised
that opportunities to consider real-world problem solving in this way would facilitate stu-
dent engagement. Furthermore, the game’s open-ended nature has been shown to foster
STEM engagement in several studies [55], including those from under-represented groups
[56].

Views around whether teachers would target the described activities towards whole
classes and/or specific groups were mixed and did not appear related to the age of the
students. Some teachers felt that they would prefer to offer activities to all children rather
than select specific groups, with one highlighting potential teacher bias in selecting stu-
dents as a concern with this. Others, however, felt that targeting towards students study-
ing relevant subjects would be useful, and underlined that both options could be utilised,
so that all children are able to participate and those that would benefit from working in
smaller groups have access to such provision. This is consistent with teachers’ interests in
SDGs targeting well-being and equitable education and in line with the Science Hunters
inclusive, flexible approach [57], which includes working with both smaller groups and
whole classes and is supported by these outcomes—ane size does not fit all’ and
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understanding STEM subjects and the world around us has value for everyone, whether
or not they will eventually go on to further study or work in related fields.

One teacher expressed concerns around challenges with the significance of the SDGs
in the curriculum for school years approaching the end of compulsory school education
and their ongoing engagement. In the specific context of this study, Science Hunters pro-
jects, while not excluding other groups, target Key Stages 2 and 3 (age 7-14 years) with a
core focus on Key Stage 2 (age 7-11 years). This is a research-informed operational deci-
sion based on evaluation of age groups most likely to be motivated by the use of Minecraft
in this way [29], knowledge that children’s interests in science form by 14 years [58] with
decline beginning around age 10 [59], and the increased flexibility to engage with such
activities in lower year groups, as highlighted by the teacher.

In a broader context, therefore, activities that are directed towards older age groups
may need to be specifically targeted at narrow curriculum areas where content is particu-
larly relevant, and developed in close collaboration with teaching staff to ensure that they
can be effectively accessed and utilised for these age ranges. While the GCSE level (age
14-16 years) highlighted here is nation-specific, similar challenges are likely to apply else-
where. The needs of students reaching completion of their compulsory education requires
distinct consideration compared to younger age groups, particularly regarding how to
provide effective, locally relevant support for their future career pathway choices after
their initial point of engagement. Where the aim is to encourage students toward STEM
careers, longer-term programmes understandably have more impact on career aspirations
than one-off or shorter-term interventions; however, such single or short course activities,
which are not isolated but operate within a broader ecosystem of children’s learning and
experiences, can be inspiring and have inherent value [60].

In this case, activities (and the associated legacy resources made freely available
online beyond the project’s lifespan, enabling teachers to utilise them) within this specific
project could be accessed as standalone sessions, or as part of a series of ongoing engage-
ment. Which option best suits each school and group, and how schools might be able to
promote continued engagement after the activity takes place, is specific to each setting.
For all ages, it is important to consider (within the bounds of aspects such as operational
feasibility and availability of funding) how activities can have lasting impact. This in-
cludes whether activities are delivered as one-off interventions or over longer periods of
engagement, and how this will be delivered for each group. The challenge of how to effect
lasting impact through STEM interventions is a sector-wide one [60].

Other identified concerns, including those around the level of content and require-
ments for children to be working at a certain level, are generally mitigated by appropriate
pitching of content and the ready adaptability of Minecraft to different skill levels [57],
and are addressed specifically by Science Hunters through inclusive and flexible project
design and delivery. This theme supports the inclusion of features such as embedding
educational content within the context of chaving fun’ in the game, and having no defined
outcome (and therefore no eright’” answer) but operating within the framework of the
topic. This approach enables children to explore their own interests, in line with their abil-
ities and the focus of the session, directing their own activities with flexible adult scaffold-
ing and support. It also emphasises flexible, adaptable delivery methods to tailor and dif-
ferentiate the experience to suit the needs of each participating group and individual stu-
dent [30,57]. Furthermore, previous research using Minecraft has demonstrated that com-
plex concepts can be rapidly grasped through game learning [61], and in relation to the
Science Hunters approach, our own research has shown enhanced topic learning and un-
derstanding through participating in sessions [30]. School STEM clubs, without the more
rigid requirements and testing of formal lessons, can be important positive factors in stu-
dents choosing to study STEM subjects [62], as well as for personal enrichment and sup-
porting a more informed populace [63]; most importantly, our project aims to give chil-
dren an opportunity to enjoy STEM learning in ways that they might not usually have
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access to, or find more difficult to engage with in formal academic lessons, as highlighted
by teachers in their interview responses.

4.2. Future Benefits

Using engineering and the SDGs within Minecraft sessions to consider the features
and design of future sustainable communities was noted to relate both to specific curric-
ulum areas such as Geography, DT, and PSHE, and children’s learning journey as a whole
due to the links to real-world issues; sustainability is an interdisciplinary topic that fits
within various areas of children’s learning [64]. The use of game-play to bring the content
to children “on their own level” and the benefits for those children who may face barriers
to engaging with more eacademic’ activities were seen as key positives in allowing all chil-
dren access to opportunities to learn about sustainability —an outcome which is in itself
linked to SDG4, “[e]nsure inclusive and equitable quality education and promote lifelong
learning opportunities for all” [5,65,66]. This underpinned hopes for future benefits, in-
cluding supporting children to “grow to be responsible citizens” by “immersing the chil-
dren in these concepts [as a way to ensure] that they are continually conscious about im-
portant issues and their future”. Children, as those who will inherit sustainability chal-
lenges, have been positioned as «ritical agents of change’ [4,5,67,68], including in address-
ing these pressures, and should be supported to develop the skills to navigate them
[67,68]. While enabling children and young people to make connections between their
own actions and influences on global climate change can facilitate development of a sense
of self-efficacy [69], this includes recognising that children may not be in a position to, for
example, influence household-based decision-making [68]. Science Hunters has a core fo-
cus on delivering to children from under-represented groups, and includes STEM profes-
sionals from such backgrounds, which bestows benefits of both representation during ses-
sions, a key factor in promoting diversity through STEM communication [70,71], but also
lived experience during activity design. This project focused on how engineering can be
used to explore sustainable design and the roles of engineers within this. This comprised
considering future infrastructure and broad environmental factors, rather than personal
responsibility or pressure to take certain actions, such as reduction of consumption which
is less relevant to resource-constrained family circumstances [68]. It is notable therefore,
that the engagement opportunity was both viewed through a lens of what children “can
practically do” whilst recognizing the dbecoming’ element of childhood as they grow to-
wards eetter futures’ [4], as well as other benefits beyond the core focus of the sessions
and feeling that engaging with such content would support children’s more general sus-
tainability education.

The focus of this study is not a @areers’ project—the core aim is to support children
from under-represented backgrounds to learn about the session topics, with relevance to
their worlds, through an activity they enjoy at a level that suits them, and see engineering
and engineers in a alifferent light” outside of stereotypical representations or more tradi-
tional perceptions of the field and the roles within it. However, teachers considered that
participating children could be encouraged to become engineers themselves in future, and
made aware that they could have a positive effect on the future through the field. Alt-
hough the importance of early experiences in influencing STEM career choices is recog-
nised [58,71], and despite an acknowledged engineering skills gap in the UK [72], it has
recently been noted that while engineering is beginning to become more visible in the
primary curriculum (including through STEM programmes), it continues to suffer low
visibility in pre-service primary teacher training [73]. While teachers can find it difficult
to make contact with engineers and make use of their support, it has been shown that even
limited contact with engineers can be beneficial [73]. Bringing engineers” input to schools
through engagement activities is one such route to facilitating contact between schools
and engineers, and providing supported opportunities for students to access exposure to
real-life engineers. Engineering education outreach projects can also bring benefits to
teachers through expert engineering input, and engineers through development of
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transferable skills such as communication and teamwork [74]; such projects can promote
dialogic engagement and mutual benefits. As Emembolu et al. [75] point out, raising
awareness of careers and STEM fields from early in children’s education in this way does
not have to be intended to point them towards a certain career, but to expand awareness
of opportunities and possibilities to support informed choices.

The skills deficit was also mentioned, with concerns around children’s awareness of
engineering as a career option (although where awareness was higher due to localised
exposure opportunities, it was noted as a popular choice) and lack of opportunity for
practical experience due to difficulties in securing placements at a suitable level for school
students. In this context, where “any action to support this career is very positive”, the
engagement activity was seen as an alternative opportunity to enhance awareness,
providing experience to support students making informed choices about further study
and career pathways. The need for engineers to be creative, and the SDGs as a theme un-
derpinning activities, were identified; the Institution for Engineering and Technology’s
2023 International Green Skills Survey found that more than half of respondents thought
that engineers entering in the workforce should have skills including “specialist environ-
mental or sustainability knowledge” [76]. This applies more broadly to engagement with
engineering, creativity, and sustainability, and in the specific case of using Minecraft, the
game not only encourages creativity but also supports evaluation and decision-making
practice in an informal, familiar context. These skills are seen as key for future engineers
[77].

4.3. Limitations

Limitations include that interviews were not anonymous and were collected in rela-
tion to a specific project, our position in relation to the project, and the limited size of the
dataset. We are in some regard “insider researchers” in that we conducted research on our
own project delivery, and therefore bring both benefits of insight and risks of assumptions
[78,79] and ultimately operate on the basis that Minecraft is an effective engagement tool.
An inductive approach to analysis without use of a pre-existing coding framework and
with awareness of our position was chosen towards mitigation of such potential precon-
ceived expectations. We also acknowledge, in the context that Braun and Clarke [46] de-
scribe this as a resource for thematic analysis, that we bring researcher subjectivity to the
data analysis. Questions were administered in advance of participation, and therefore
were not framed as feedback on the delivery itself. Responses were returned by email,
avoiding en the spot’ conversations with the project team, and participants were operat-
ing within a professional context. It was emphasised that the primary aim was to facilitate
effective delivery, with space to note potential pitfalls; any apprehensions or more nega-
tive comments were therefore expressed in this context and the interviews effectively cap-
tured concerns, as identified in the resulting themes. However, responses were necessarily
not anonymous, as they were also used to support tailoring of activities to the needs of
participating groups where relevant. While not all respondents went on to host a project
session at their school, we cannot know how many potential respondents who did not feel
that such provision would be beneficial did not respond at all.

Interviews were conducted with teachers working across a range of age ranges, roles,
and locations (not specified for confidentiality reasons) and this study provides insight
into their views within the real-world context of this case [80], which sits within the
broader STEM engagement sector. However, the size of the dataset was constrained by
the capacity of the project and teacher availability and consent; given the limited funding
available for this type of project, and the pressures on teachers, a larger dataset was be-
yond the scope of this work and outcomes are necessarily limited and interpreted within
the context of the related engagement project. These limitations are considered and re-
flected in our framing of this study as an example of the views of educators on our ap-
proach to incorporating the SDGs into our engagement activities.
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4.4. Future Research

Potential future work includes further exploration of the views of teachers towards
incorporating the SDGs into activities and using Minecraft and engineering in this way,
including gathering views from teachers in other locations and settings, and outside of the
situation within the specific project described here. There is also scope to explore, for ex-
ample, views or changes of perceptions of children in relation to the SDGs and engineer-
ing.

In relation to this work, we plan to expand our analysis to include the views of lead-
ers collaborating on delivery to community groups and participating engineers, which
can be compared to those of teachers, alongside post-participation feedback from chil-
dren. More broadly, there is much potential to explore engineering and the SDGs in Mine-
craft, separately or in combination. Perspectives of teachers may vary over time, particu-
larly as governments, curricula and global contexts change, and there would likely be in-
teresting comparisons to be drawn between views of teachers across the UK, and between
UK teachers and those based elsewhere. Furthermore, our cohort is necessarily limited;
future research could focus on obtaining data from a larger and more varied group of
respondents, using fully anonymous data collection. This could include exploration of
factors influencing some schools to incorporate SDGs into their curricula, while other
teachers report that they are not aware of them. Capturing insights specifically from re-
spondents who do not feel the provision would be beneficial is another potential avenue.
In-depth analysis of the complex and variable factors affecting school access to Minecraft
as an educational resource would benefit practitioners aiming to use the game to engage
children across subjects; this will inevitably be affected by influences such as locality and
political situation as well as temporal variation and, as such, requires context-specific con-
sideration and likely multiple studies in defined contexts.

5. Conclusions

SDGs around equitable access to education and resources, climate action, and health
and well-being were of particular relevance. While teachers had some immediate concerns
about the use of Minecraft and engineering to engage children with the SDGs, these can
be mitigated through project design and communication with teachers, and the perceived
immediate benefits outweighed such reservations. Immediate benefits included Minecraft
as an effective engagement tool, opportunities to consider engineering as a field, and ac-
cess to different points of view. Furthermore, potential future benefits were identified,
including supporting children to grow into future responsible citizens and increasing
awareness of the SDGs in the next generation of engineers. In summary, as expressed by
respondent T1S, “Future engineering needs to be closely linked to the SDGs as the next
generation designs the future”.
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