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Abstract

This study aims to
investigate the lack of com-
putational science training
in teacher education pro-
grams, with a specific focus
on learning to program
calculators. The method
involved analysing the
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Research Objectives: to investigate the lack
of computational science training in teach-
er education programs, with a specific focus on
learning to program calculators. The method
involved analysing the current education system
in the UK, particularly looking at the availability
of computer-based activities and resources for

current education system
inthe UK, particularly look-
ing at the availability of
computer-based activities
and resources for teachers.
Resultsindicate thatonlya
small percentage of teach-
ers have a background in
contemporary computa-
tional science, and even
fewer have proficiency in
foreign languages. This
lack of training filtersdown
to students, impacting
their learning experience.
The study highlights the
importance of incorporat-
ing computational science
into teacher training pro-
grams, especially at Key
Stage 4 (KS4) where cur-
riculum content overlaps




with computer science.
Furthermore, the focus on
STEM subjects in the UK
educational system may
contribute to the siloing of
subjects, with an empha-
sis on science, technology,
engineering, and mathe-
matics.

The conclusion
emphasises the need for
a modern approach to
education, focusing on
new instructional materials
and technologies that go
beyond traditional inte-
grated science. The Digital
Technologies Education
community is identified
as a valuable resource for
developing modern stan-
dards and curricula to
address the gaps in STEM
education. By bridging the
gap between traditional
subjects and contempo-
rary technology, educators
can better prepare
studentsfor the future.
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1.0 Introduction

In the European context,
STEM (formerly called the
nature) education was first
defined as a cohesive sub-
jectthatintegratedscience,
technology, engineering,
and mathematics. Later,
after science, technology,
engineering, and math-
ematics were redefined,
crossing each discipline
and teaching related
human behaviour art such
asmusic and art,the STEM
education of the United
States beganto explore the
human behaviour field of
education itself, as shown
in Figure 1. Although there
are differences in the defi-
nition of the meaning of
STEM education, all exist-
ing definitions consider the
development of human
resources as the overall
goal of STEM education.

Considering the fact that
STEM education refers to
improved unith muti-dis-
ciplinary achievement
including education in
the 21st century educa-
tion, within the natural
and human sciences, and,
perhaps, other fields rep-
resenting other fields and
integrating into (PA) cen-
tric multi-disciplines, for
the purpose of this study,
STEM education refers to

the position of relevant dis-
ciplineswithin (PA) centric,
natureand humansciences
areas. Digitalisation of the
teaching process or other
aspects has been consid-
ered alreadysince the early
1970s, but the main battle
for Digitalisation started
and became accessible to
civil society, for instance,
from the 1980s, with the
personal computer to the
World Wide Web (Su et al,,
2022).

Extensive research has
established the impor-
tance of STEM educationin
(target) and its cultivation
of 21st century top talents.
However, the knowledge
and skills advocated by
current STEM education
seem insufficient for this
purpose. Therefore, none
of these aspects alone can
represent the true con-
tent of natural science
scientific literacy. To bal-
ance these two aspects,
i.e., the optimisation of
the internal structure of
natural science scientific
literacy and the interven-
tion of digital innovation
consciousness, natural sci-
ence education needs to
integrate more diversified
and more closely related
to reality knowledge and
skills (Borovsky et al., 2023).
The general appearance of
new educational technolo-




gies is expected to greatly
influence teaching and
learning processes, goals,
and strategies, determi-
nants of change in schools
and museum learning
places, knowledge coun-
selling services, in-service
teacher professional devel-
opment, and teacher
education approaches. Like
other educational technol-
ogies, digital educational
technologies and related
practices have embedded
pedagogical assumptions
that guide design and use.
Educational technologies,
especially digital educa-
tional technologies, consist
of a multitude of specific
types, each amounting to
diverse practical oppor-
tunities, influencing
resulting change patterns.
Most technologies focus
on communication and
help to perform societal
activities, such as meeting
friends and family in video
calls, booking travels, and
work tasks.

In the proposed IQbl, since
it is a combination of a tra-
ditional LMS and a digital
portfolio, every teacherthat
gets engaged will have the
opportunity to create and
manage digital educa-
tional resources, open and
manage digital spaces for
students, in order to create
and manage digital stu-

dent work, monitor the
digitised evaluation, etc.
Teachers will also have to
assign digital personalised
feedback, plan educa-
tional resources, learning
activities, evaluation tools,
communication mecha-
nisms, adaptive paths, in
a collaborative acquisition
of participatory learning.
Furthermore, teachers may
be able to create and assign
exercises about ordered
and unordered lists, coor-
dinates and simple plane
geometric figures useful for
a flipped classroom model.
Moreover, there will be a
module available to mon-
itor and foment the usage
of MOOCs in each class.
This will be linked to the
room with MOQOCs in Micel,
in order to have immedi-
ate access to the MOOC
that a teacher would like to
have the students follow.
The availability of a digital
portfolio can encourage
students, teachers and
families to participate inthe
learning process.

STEM education is facing
challenges of evolving
rapidly so asto cover therev-
olution of industry 4.0 and
related issues. As a result,
schoolsredesign their STEM
curriculum by designing
new activitiesforengineer-
ing and technology. In this
context, information and

communication technolo-
gies should be regarded as
tools in support of innova-
tive educational methods
able to foster anintegrated
approach to Science,
Technology, Engineering
and Maths (STEM),since ICT
tools may provide resources
not only for teaching but
also for learning the main
STEM concepts (Selim,
2021).

1.1 Aim

The aim of the research
study is to develop and
assess a learning envi-
ronment that assists
teachers in creating dig-
ital STEM learning paths
aligned with the updated
national curriculum. This
will involve educators
working with students to
modify and enhance cur-
rent learning paths related
to engineering, emphasis-
ing the interdisciplinary
link between science and
technology. Teachers will be
spurredtoincorporate tech-
nology into their lessons,
enabling them to produce
and oversee digital teach-
ing materials, tailor learning
pathsand digital resources
to individual student
learning preferences, and
recommend MOOCs dig-
ital educational resources
beneficial for a flipped
classroom approach.




2.0 Methodology

The methodology for con-
ducting thisresearch study
involved an investigation
into the role of teach-
ers in effectively utilising
digital technologies for
learning. One key aspect
that was considered was
the various obstacles that
teachers faced, including
balancing multiple roles
and responsibilities within
their profession. These
roles included teaching in
physical or digital spaces,
managing communi-
cation with colleagues
and students, organising
classes and digital activi-
ties, and staying updated
on new technologies. The
study also explored how
these new responsibili-
ties impacted teaching
practices, motivation, and
creativity. For example,
teachers struggled with
learning new technologies,
addressing connectivity
issues, ensuring privacy
and digital security, and
managing their time effec-
tively.

Additionally, the research
focused on how digital
technologies could be
used to transform tradi-
tional teaching methods
into more engaging prac-

ticesthat promoted deeper
understanding and active
student involvement. This
included implementing
a digital STEM mediation
model that encouraged
critical thinking, creativ-
ity,and autonomy in using
digital tools. Furthermore,
the study investigated the
importance of restruc-
turing curricula, didactic
materials, and teacher
training to support the
effective use of digital
technologies in education.
This included promoting
respect for students’ ideas
and individual skills while
fostering a culture oflearn-
ing and collaboration in a
digital society.

3.0 Results and
Discussion

3.1 Teaching

The teacher has a decisive
role in the effective use
of digital technologies.
Moreover, the teaching

work poses several obsta-
clesin this regard. The first
one is the conflict between
various roles with numer-
ous responsibilities, all
united in the educator’s
profile (Rivera-Vargas &
Cobo, 2023). For example,
teaching must be done in
the same, if physical/digi-
tal, spacein which learning
happens and also man-
ages the communication
and relationships with
co-workers and students
as well as those in the
extracurricularworld. To all
this is added the manage-
ment of classes, as well as
laboratory and digital activ-
ities, whose organisation
can be very heavy. Digital
technologies can represent
an extra challenge and a
solution but these new
responsibilities change
the practices hitherto
identified as effective and
can undermine the moti-
vation, improvement and
creativity of the teacher.
Justthink of the extratime
spent learning new tech-
nologies, starting work,
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solving problems with the
connectivity, privacy con-
straints, taking care of the
digital security of students.
Figure 1depicts the online
programming system and
the problem-based learn-
ing approach for STEM
programming administra-
tors.

3.2 Digital Technologies

Digital technologies offers
the privileged occasion
to revamp traditional
didactics into stimulat-
ing practices that actively
involve students and aim
for adeeperunderstanding
of concepts and relations.
In order to change school-
ing methods and promote
a cultural change, capable
of spurring the transition
towards a digital society
in which people focus on
learning and constructive
coexistence with others
and nature while embrac-
ing global challenges,
an encompassing digital
STEM mediation modellis
essential (Borovsky et al.,
2023). To this end, rather
than only providing the
tools for specific pedagog-
ical insights, it is necessary
to renew the structure
of curricula and didactic
materials and, above all, to
form teacherswho are able
to critically, creatively and

autonomously use digital
technologies in their daily
practice, as well as to pro-
mote the development of
respect for students’ ideas
and individual skills (Marin-
Marin et al., 2021).

3.3 Computer modelling

In addition, the general
course structure and rele-
vant and adequate school
scientific background
are to be thoroughly pre-
sented. Chronologically,
carrying out experimental
work (Etkind et al., 2008) is
one of the main principles
in teaching methods and
that is confirmed in the
developed concept of dis-
tance learning. Computer
modelling with the use
of a method of minimal
mathematical model can
be an indispensable tool
to achieve this goal. The
mechanism of the number
of different breeding
programs for separation
completely distinguishes
various withdrawal families
of barleyandthe Indian hen
population (Xuan Quang
et al,, 2015). Results of the
modelling allow to esti-
mate success of a method
of group selection of barley
and other selection indices
of animals. Variability of a
frequency of elite genes
changed with increasing

of the number of the used
markers of the DNA which
are located in close proxim-
ity aswell as recombination
frequency of unlinked loci
and number of phenotypic
traits.

The crisis of 2020 forced
education to develop new
digital forms,among them
digital pedagogy in the
sphere of STEM education
(lpek & Ziatdinov, 2018).
The technology caused
not only a change in the
school teaching process,
but also led to promoting
mathematical and scien-
tific thinking, increasing
the motivation and interest
of school youth in science:
the victories at various All-
Russian Olympiads prove
it. The hygienic and epi-
demiologic restrictions
caused by thevirus did not
allow for holding traditional
laboratory classes and stu-
dents’ individual problems
solving (Somani, 2021).
Therefore, the authors had
to develop a new course
for a distant learning pro-
cess at the basic level, and
a modelof a hybrid course,
“Digital and computer
means in biology”, distin-
guishing the laboratory
work parts and obtained
data processing, as well as
the activation of indepen-
dent work (individually or
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in groups) with the use of
simulation modelling in
the scientific-investiga-
tional (research) mode. The
main aspect of the exper-
imental work is computer
training of the research
activities for a teacher and
for alearner at a particular
subject.

4.0 Conclusion

Theresearch sought to cat-
egorise thedirection of this
research and tounderstand
what “modernisation” of
STEM education means
in practice. The research
responses bolstered the
importance of digital
tools to transform educa-
tion for a modern world.
In line with this, the data
shared were approximately
four times more likely to
include references to tools
and technologies than
they were to mention cur-
riculum. When references
to curriculum were made,
they were often in rela-
tion to finding a balance
within the curriculum and
to identify the areas most
suitable to the modernisa-
tion provided by the digital
tools and technologies. At
the same time, 62% of the
data mentioned practices
in society and technol-
ogy. These references to
the social nature of the

practices, the idea that
students need additional
skills and the transfer of
learning between school
and society, underscore
the importance of society
for modernisation.

Aswe have seen,theeduca-
tion landscape is changing
(Rivera-Vargas & Cobo,
2023) (Marin-Marin et al.,
2021). This digital transfor-
mation is impacting every
aspect of the industry,and
the fields of science, tech-
nology, engineering, and
mathematics (STEM) are
no exception. STEM edu-
cation and the delivery of
these subjects are under
strain to maintain both
curriculum coverage and
student engagement.

With digital and com-
putational technologies
becoming central in the
economy, in society and
in most areas of STEM, the
delivery of these subjects
has become unmoored
from incompatible tradi-
tional foundations, sports
and media effects. As
such, thereis aclamour for
educational reform, with
educators keen to adopt
digital and computational
technologies in order to
“modernise” STEM edu-
cation. At the same time,
many researchers in the
areas of education technol-

ogy and human-computer
interaction are keen to
define exactly what “mod-
ernisation” should look like.
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