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Introduction: relevant themes and issues on the social dimension
of education and training

This document presents the most prominent topics in education research globally (with a
higher representation of Europe and the US) in the first half of the year (January to June
2024) and provides a summary of important themes and issues to inspire future European
Commission work in the social dimension of education and training. This summary
highlights specific focus areas that are covered by recently published research articles and
may be relevant to the European Commission’s programme 2023/2024! and the
Directorate General for Education, Youth, Sport, And Culture (DG EAC) Strategic Plan?
2020-2024, and the European Education Area3 focus topics.

! European Commission Work Programme 2023 and 2014 Accessible at: https://commission.europa.eu/strategy-
documents/commission-work-programme_en

2 Strategic Plan 2020-2024 Directorate General for Education, Youth, Sport, And Culture Accessible at:
https://ec.europa.eu/info/system/files/eac_sp_2020_2024_en.pdf

3 More info at: https://education.ec.europa.eu/
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Journal selection

In 2024, the list of journals for tracking research trends was reviewed based on established
criteria, with a focus on topic coverage, geographical relevance, and quality assurance.
This revision aimed to apply a more transparent and systematic method for key journals
selection. The final list of consulted platforms includes academic journal articles and
publications from international organisations involved in education (e.g. OECD, World
Bank, etc.). This revised list was afterwards shared with members of NESET to seek
recommendations and suggestions for additional relevant journals that publish articles
related to the social dimensions of education. The following list indicates the sources and
number of articles from each source included in the analysis.

Table 1: Journal/International Organisation list
Number of

N Journal/Relevant organisation articles selected

N
(6]

1 | Education Sciences
2 | International Journal of Sustainability in Higher Education
3 | Educational Evaluation and Policy Analysis
4 | Computers & Education
5 | Educational Research Review
6 | European Journal of Education
7 | European Journal of Special Needs Education
8 | Education and Training
9 | Educational Psychology Review
10 | Higher Education
11 | International Journal of Educational Research
12 | OECD Library
13 | Gender and Education
14 | Journal of Education Policy
15 | Journal of Teacher Education for Sustainability
16 | Research in Higher Education
17 | Review of Educational Research
18 | European Early Childhood Education Research Journal
19 | Journal of Women and Minorities in Science and Engineering
20 | Teaching in Higher Education
21 | World bank
22 | European Educational Research Journal
23 | Early Child Development and Care
24 | European Journal of Teacher Education
25 | Publications Office of the European Union
26 | Comparative Education
27 | International Journal of Lifelong Education
28 | Journal of Curriculum Studies
29 | Learning and Instruction
30 | Assessment & Evaluation in Higher Education
31 | GEM report
32 | Journal of Environmental Education
33 | Professional Development in Education
34 | Teaching in focus (OECD)
35 | UNESCO publications
36 | Eurydice
| Total
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Optimising article clustering with NLP tools

In our ongoing efforts to enhance the efficiency and objectivity of our research trend-
tracking process, we have integrated Natural Language Processing (NLP) tools into our
workflow. These tools automate the extraction of relevant themes and keywords from
academic publications.

The implementation of these tools has significantly reduced the need for manual review
and selection of topics, thereby ensuring a broader and more unbiased approach to
identifying emerging research topics. Furthermore, their use has facilitated the recognition
of other trends in article characteristics, such as the prioritisation of specific education
levels over others.

By employing advanced NLP techniques such as keyword extraction and thematic
clustering, our aim is to systematically identify and summarise developments and trends
in the field of education and training.

Rationale for using natural language processing

The transition to NLP-based research trends is driven by the need to manage efficiently
the vast volume of data generated daily?. Traditional methods are time-consuming and
prone to human bias, limiting their effectiveness in comprehensive policy analysis®. NLP
techniques offer systematic processing, enhancing the objectivity and efficiency of data
analysis®. This shift allows for more accurate insights and better-informed policies, which,
in the long term, can feed into foresight analysis to anticipate future scenarios. By
leveraging ML and NLP, we aim to improve the quality and relevance of our research trends,
ensuring they effectively support the policy development process.

Process

The transition to NLP-based research trends involves a structured framework to ensure
comprehensive data analysis and clustering. Our approach follows a two-step
methodology: keyword extraction (NLP-based) followed by clustering (ML technique).

e First, keyword extraction is performed using NLP techniques to identify relevant terms
from titles and abstracts. This step is crucial as it lays the foundation for subsequent
analysis by capturing the essence of the text.

e Next, these keywords are embedded into a vector space and undergo dimensionality
reduction to streamline the data. A clustering algorithm (here, HDBSCAN) is then
applied to group the keywords into meaningful thematic clusters. This phase helps
uncover underlying patterns and trends within the dataset.

This process ensures a systematic and objective analysis of large volumes of text,
enhancing the efficiency and accuracy of our research trends.

4 396 publications were released in May 2024 on the European Publication website alone.

5 Nay, J. (2018). Natural Language Processing and Machine Learning for Law and Policy Texts. SSRN Electronic
Journal. https://doi.org/10.2139/ssrn.3438276

6 It is important to note that while NLP techniques can significantly reduce human bias in data processing, they
are not free from bias themselves. The algorithms can inadvertently perpetuate existing biases present in the
training data. Therefore, integrating a 'human-in-the-loop' approach is crucial to provide oversight and contextual
interpretation, helping to mitigate these biases and ensure the quality and relevance of the outputs.

7 *HDBSCAN’, Scikit-Learn, 2024. https://scikit-learn.org/stable/modules/generated/sklearn.cluster. HDBSCAN.html.
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Initial results

This process successfully identified 16 distinct clusters, each representing a unique
thematic area within the dataset. The model revealed the following keywords, as visualised
in the accompanying word cloud:
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Source: Own creation.

After the initial clustering, the coordination team conducted further analysis, using expert
knowledge to connect and refine some of the cluster groups. This process led to the
identification of the broad topics described in the following section of the report.

Overall, the initial implementation of ML and NLP techniques demonstrates significant
potential in enhancing the objectivity and efficiency of our data processing. NLP is
employed as a powerful tool to detect patterns that are difficult to discern through
traditional methods and to understand the large database in novel ways, but it is not meant
to replace human expertise which further refines the NLP clustering.
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Results

From the analysis of the most prominent journals focusing on the social dimension of
education and training and some key recent studies, five broad themes relevant to the
priorities of the European Commission and the broader context of the social
dimension of education and training could be observed. These topics include:

Promoting equity and inclusion in education

2. Sustainability in education: focus on teaching practices and Higher Education
Innovative practices in education: innovative teaching practices and the use of
Al

4, Enhancing well-being in education

5. Strategies to address challenges in literacy, reading and language instruction

General trends reveal a predominance of studies focusing on Higher Education, followed
by School Education. Early Childhood Education (ECEC), Vocational training (VET) and
Lifelong Learning are also being studied to a lesser extent. The focus on Higher Education
is an emergent trend for this period and is not related to our selection of specific journals
for this level, but to the increased orientation of recent studies on this education level.

In methodological terms, current research employs a range of techniques within both
qualitative (e.g. case studies, discourse analysis, ethnographic analysis, etc.) and
quantitative approaches (e.g. experimental trials, statistical analysis, large-scale surveys),
with fewer cases employing mixed methods.

The next section of the report is structured according to the broad themes listed above.
The selected scientific articles and key publications are then discussed to give a broader
understanding of each theme.

1. Promoting equity and inclusion in education

Inclusion in education refers to a global shared principle aimed at ensuring and promoting
equity for all by removing barriers to learning and participation (Honkasilta and
Koutsoklenis, 2024). Research in these fields seeks to identify how these barriers operate,
and the challenges faced by underrepresented groups and individuals within the education
system.

As a broad concept, ‘Equity and Inclusion’, encompasses multiple research lines. When
addressing under-represented groups, studies often focus on students facing
inequalities based on race, ethnicity, gender, disabilities or vulnerable conditions
related to their migrant backgrounds (e.g. refugees, asylum seekers, etc.). These
conditions often intersect with socio-economic vulnerabilities, intensifying the challenges
these students face. Therefore, an equity and inclusion-focused approach to education
must consider all these groups and their unique experiences. These vulnerabilities often
result in higher school dropout rates, poor learning outcomes, negative impacts on
wellbeing and quality of life, and significant psychological costs (Briceno-Mosquera 2023).

At the policy level, studies on inclusion usually describe the role of inclusive policies to
tackle these inequalities. They highlight the importance of facilitating access and
guarantee retention of minority groups (Amer et al. 2024), helping them develop a sense
of belonging (Chrobak 2024) that considers cultural elements, institutional, social,
and pedagogical practices (Honkasilta and Koutsoklenis 2024). In addition, they
indicate that the successful implementation of inclusive practices is strongly determined
by teachers attitudes (Khamzina et al. 2024) and by societal support for its most
marginalised groups (Hartonen et al. 2024).
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Among inclusion topics, a large proportion of articles address the unique characteristics
and challenges faced by students with disabilities. These students may either be
integrated into the mainstream education system or attend special education institutions.
At the policy level, research explores the impact of the definitions and theoretical
frameworks of disabilities on policy development. Cruz et al. (2023) argues that most
policies still view student differences from a deficit perspective, and that recommendations
based on this view are unlikely to improve the experiences and outcomes of students with
disabilities.

When focusing on the factors affecting students with disabilities in education, parents'
perspectives are especially valuable. According to Sirem (2024), parents report that
inclusive education positively impacts their children academically, socially, behaviourally,
and psychologically during primary school. Homerin and Dodds (2024) examine the
barriers that families experience during the transition from early intervention to preschool
and discuss how parent’s deal with the challenges and benefit from all available support.
Other factors identified in the literature refer to the relevance environmental and peer
factors and their effect on autistic students' motivation (Lebenhagen and Dynia 2024;
Martin-Cudero et al. 2024).

Teacher attitudes towards inclusion and collaboration are highlighted as crucial. In Norway,
Mudhar, Ertesvdg, and Pakarinen (2024) found that high self-efficacy among secondary
education teachers is associated with supportive environments and collaboration on
inclusion. In Slovenia, successful initiatives like visual arts classes for students with severe
learning difficulties indicate the importance of teacher’s collaboration (Rihter, Babuder, and
Zuljan 2024). Macagno et al. (2024) concluded that a child-centered approach, an
inclusive teaching environment, and a family-friendly atmosphere are vital for
early childhood education. Lastly, Lacruz-Pérez et al. (2024) identified that teachers'
implicit and explicit attitudes towards inclusion significantly affect the inclusion of students
with ASD.

In the area of Physical Education (PE), training courses for teachers with focus on students
with disabilities remains insufficient (Celestino et al. 2023; Tanure Alves and Carvalheiro
Campos 2024). In Portugal, research indicates that PE teachers lack essential skills to teach
students with Specific Health Needs (SHNs). Additionally, Tanure Alves & Carvalheiro
Campos, (2024) highlighted that traditional practices and beliefs in school PE negatively
affect students with disabilities and consider that the implementation of Paralympic sports
in the PE curriculum is crucial for promoting inclusive education and recognizing disability
identity.

There has been increasing attention to inclusion in Higher Education from an
equity perspective, especially on the role of teachers' and their perceptions on
inclusion of students with disabilities. Studies by Altes et al. (2024) and Morgado and
Sanchez-Diaz, (2024) explore teachers' understanding of inclusion and which are the
frameworks they employ when teaching, such as the social model of disability or the
inclusive education approaches. Korthals Altes et al. (2024) describe significant gaps in
knowledge, skills, experience, and confidence among teachers in the Netherlands, as well
as institutional limitations like inadequate resources and support. In addition, students
assessment play a crucial role, often serving as a primary barrier to effective inclusion in
this level (Nieminen, Morifia, and Biagiotti 2024). The authors discuss the ethics and
equity at play in how assessment shapes inclusion of students with disabilities
and suggest new models for assessment based on the principles of Universal Design for
Assessment®.

8 These principles, according to Johnstone et al., (2022), considers that students’ access needs could be
determined before an assessment situation (not after), and these needs could then be considered while designing
assessment accessible (Nieminen, Morifia, and Biagiotti 2024).
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Morifia, Tontini, and Perera (2024) delve into the factors that have influenced the university
success of graduates with invisible disabilities and propose recommendations for students
to successfully complete their degrees in Italian universities. Family, peers, and
specialised faculty offices were found crucial to students' success. Similarly, the
delivery of information about university support services for students should be enhanced,
and faculty staff should be better informed about students' disabilities in their classrooms
(Morifia, Tontini, and Perera 2024).

The impact of ICT in the experience of students with disabilities Higher Education is
increasingly relevant. Fernandez-Cerero, Cabero-Almenara, and Montenegro-Rueda
(2024) emphasize the importance of designing and implementing inclusive technologies.
However, other studies in Greece from Bachtsis, Perifanou, and Economides (2024) point
out the lack of infrastructure and digital skills training programmes for teachers
to address particular needs of students with disabilities. Similarly, Rodriguez-
Jiménez et al. (2024) found that online teaching negatively impacts the quality of life and
emotional well-being of students with Autism Spectrum Disorder (ASD).

To move towards a more inclusive education system, research extends beyond challenges
of students with disabilities to investigate the causes and consequences of
discrimination towards under-represented groups. These studies explore both
traditional and emerging forms of discrimination, highlighting their harmful impact on
education and social cohesion.

Regarding racial discrimination, particularly in the US and to a significant extent in
European countries, studies discuss how racial discrimination is rooted in public policy
discourses in education (Vue et al. 2024). McCambly and Mulroy (2024) examine the
political origins that inscribe racial inequity into administrative and organizational action in
education institutions. Thus, even in the absence of explicit reference to racial constructs,
racialised policy frameworks persist. Jaquette and Salazar (2024), Zabala-Eisshofer,
Somerville, and Wiley (2024) and Epstein et al. (2024) provide examples of how these
structural racism is embedded in Higher Education administration offices, for
example, through selection devices for student support allocation and the inadequate legal
responses to hate speech within educational institutions. Vierra et al. 's (2024) results on
the need for institutions to consider racial barriers when mentoring students from
marginalised backgrounds to increase their opportunities to access STEM careers is another
clear evidence of the need to implement better and more effective policies on this matter.

The literature also describes the emergence of new forms of racial and gender
discrimination and violence, such as digital-based violence, and its direct link to
education. (Beard, Shortt, and Xie 2024). Multiple studies (Freude, Bonet, and Calvet
2024; Setty, Ringrose, and Hunt 2024; Ging et al. 2024) raise attention to how most digital
violence is directly addressed towards women and the LGBTIQ+ community, and
recommend promoting training programs and workshops for students on DGBV (Digital
Gender-Based Violence), especially in Higher Education (Freude, Bonet, and Calvet 2024,
Christou et al. 2024). Ging et al. (2024) links the increase of gender-based violence and
sexual abuse to the rise of misogynistic influencers online and describe how they have
become a concerning issue in UK and Irish schools. This study recommends the adoption
of intersectional and whole-school approaches to education on sexual violence to
address these issues and help students question gendered privileges (Ging et al.
2024). Setty, Ringrose, and Hunt (2024) argue that combating Sexual and Gender-Based
Violence (SGBV) requires transformative solutions that involves active youth participation
and explore the concept of ‘post-digital sexual citizenship’ as a potential theoretical
category. Anitha, Jordan, and Chanamuto (2024) also work at the conceptualisation of
gender-based violence and its link to institutional policy and regulatory frameworks in the
UK.
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In addition to addressing visible forms of gender and sexual violence, current literature
also examines the persistent, less visible barriers that hinder the achievement of
gender equity. Studies explore how gender inequality manifests across various education
levels and age groups, uncovering the complexity of gender-related norms and stereotypes
(Yigit-Gencten et al. 2024; Binderkrantz and Bisgaard 2024). Established from early
education and reinforced during basic and Higher Education, such norms often influence
students' choices when entering the labour market (Jaoul-Grammare 2024). To address
these issues at the policy level, a publication by World Bank emphasised that getting girls
into school was insufficient, and recommends promoting programmes that enhance
girls’ enrolment outcomes through scholarships, cash transfers and stipends
(Bentaouet Kattan, Khan, and Merchant 2023).

Research on gender continues addressing the underrepresentation of women in
STEM careers (Bystydzienski and Eisenhart 2024; Feierabend et al. 2024; Kealy,
McCauley, and Flynn 2024; Jaoul-Grammare 2024; Smith 2024; Shekhar et al. 2024;
Calvo-Iglesias and Epifanio 2024; Guo et al. 2024; NESET 2024). Feierabend et al. 2024
study the obstacles that girls experience from early life and ask about the role of ECEC
educators in cultivating positive attitudes, self-concepts and STEM skills on girls, and its
potential influence on future professional choices in the future. A three-months programme
proves positive results in enhancing educators’ self-concepts and reducing gender
stereotypes. In addition, Kealy, McCauley, and Flynn (2024) highlight that supporting male
access to female-dominated science fields (e.g. biology) can add to the effort of supporting
female access into male dominated sciences (e.g. physics). Jaoul-Grammare (2024) also
addresses this by studying the influence of stereotypes on career plans in France and
discusses the gendered representations of occupations as well as the social representations
of prestige associated with a profession. Calvo-Iglesias and Epifanio (2024) discuss the
decisive role of alternative masculine roles in the academic world and how they can help
break down stereotypes on gender inequality in STEM careers.

The interaction between gender and other factors is also explored in literature.
Bourabain (2024) studies the gendered-racialised interactional and contextual dynamics
hindering the socialisation of ethnic minoritised women (EMW) within the Belgian Higher
Education system. This study informs Higher Education institutions about the risk of
increasing women dropout rates if no support is provided. Lopez (2024) also delves into
the intersection of race and gender and investigates the determinants of wages among
black males in STEM and non-STEM occupations compared to their white male peers.

As another under-represented group, a set of studies particularly focus on the challenges
experienced by students with migrant background. Hartonen et al. (2024) studies how the
marginalisation of asylum seekers creates limitations for engagement and
participation of students in educational pre-integration programmes in a reception
centre context in Finland. The authors studied an asylum centre in the context of the KOTO
project. Vieluf and Sauerwein (2024) also study this vulnerable group and indicate that
students with migration backgrounds usually experience less recognition from teachers,
and report that these differences can help explain the inequalities in reading achievement.
Matei and Ghenta (2024) focus on Romanian transnational families and how their
persistent unequal conditions directly impact their quality of life. Lastly, Alvarez-Sotomayor
and Gutiérrez-Rubio (2024) describe how academic achievement in Spain is ethnically
stratified. The authors found that students from non-European developing countries and
two European groups with a lower socioeconomic profile (Romanian and Portuguese) have
the largest gap compared to native students. Most factors explaining these differences are
related to social origin and language barriers.

Finally, the research community examines how these vulnerable conditions interact
with and are often exacerbated by socio-economic disadvantages. The literature
addresses these issues when discussing the effect of socio-economic segregation in the
school system (Dalane and Marcotte 2024; Tapia 2023), the effect of income inequality on

10
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student achievement (King, Cai, and Elliot 2024) or how economic inequality conditions
decision processes in education that usually lead to a reinforced reproduction of inequality
(Christoph, Spangenberg, and Quast 2024). In the latter, the authors highlight the role of
parents and how the social background effect play a relevant role in perpetuating
inequalities when students decide to pursue vocational training or Higher
Education studies.

To address this problem, many countries have started implementing policies to identify
students with disadvantaged backgrounds or students with higher risk of dropping
out (Canbolat 2024; Fazlul, Koedel, and Parsons 2024). Fazlul, Koedel, and Parsons (2024)
presented the development of a new quantity measure of student risk called Predicted
Academic Performance (PAP). This tool identifies students at risk of poor academic
outcomes. These proposals from the academic community can help policy target resources
towards risk categories.

Overall, research trends indicate the broadness of the concepts of inclusion and equity and
underscore the importance of addressing the challenges faced by under-represented
groups. They also evidence the need to develop specific policies tailored to the type of
challenge faced by each student, the education level they attend and the specific field of
studies (e.g. Physical education, Language studies). Moreover, it is crucial not only to focus
on students who require more support, but also to encourage teacher training and to adopt
comprehensive, intersectional and whole-institution approaches for inclusion. These
approaches should aim to foster awareness among students and the wider educational
community, making persistent barriers more Vvisible, tackling discrimination, and
embracing diversity.

2. Sustainability in education: focus on teaching practices across
education levels, with special attention to Higher Education

The NLP model grouped a collection of articles around the concept of ‘sustainability’, and
most studies focused on teacher practices on different education levels but especially for
Higher Education. This highlights the importance the research community places on these
topics and demonstrates how the sustainability agenda is integrated into research both
globally and within the European context.

Focusing on sustainable initiatives and practices, Sihvonen et al. (2024) studied an
environmental recycling project in a Finnish kindergarten to explore the main drivers of
sustainable lifestyles in the families of kindergarten children. The results prove that
parents' strong environmental sensitivity significantly influences their
willingness to engage with the community, highlighting the importance of
collaboration with educators in promoting environmental awareness from an early age.
Okeke, Mudzielwana, and Mokhele-Makgalwa (2023) emphasise that transforming
communities largely depends on the sustainable provision of ECEC by a highly trained
workforce.

A large set of studies focus on the link between teaching practices, climate change, and
sustainability. Kitagawa (2024) found that according to teachers, geography classes in
secondary-level education in both England and Japan do not adequately cover climate
change, sustainability, and disaster risk reduction. There is also a lack of
implementation of environmental and sustainability education in schools and an
insufficient focus on disaster risk reduction in teacher training provision. Forbes,
Lord, and Diaz-Montiel (2024) studied a course designed to promote geographic and
cultural diversity to enhance student learning about water sustainability and suggest the
importance of the pedagogical framework to advance on sustainable issues.

In Higher Education, research on Spanish universities reveals limited understanding of
how teachers perceive or represent sustainability. Yarritu et al. (2024) explains that

11
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the representation of sustainability varies based on the teaching field, teachers' prior
knowledge of the 2030 Agenda, and the teacher’s gender. In line with these results,
Lafuente-Lechuga, Cifuentes-Faura, and Faura-Martinez (2024) examine the role of
mathematics instruction in introducing Sustainable Development Goals (SDGs) in
university classrooms, and concludes that effective sustainable strategies require
significant changes in curricula, assessment methods, competencies, and teacher
training schemes. Lastly, authors found that the university plans and initiatives focusing
on sustainability and the 2030 Agenda are very limited, especially in privately managed
Higher Education institutions (Diaz-Sarachaga and Longo Sarachaga 2024).

When examining how sustainability is reported and assessed at the university level, a study
in Spain reveals that the main educational indicators used to monitor sustainability
primarily focus on community, services, and transfer; curriculum and teaching; operations;
and research (Rosa, Boscarioli, and Freitas Zara 2024). In Portugal, Monteiro, Ribeiro, and
Molho (2024) highlight that the lack of well-defined reporting structures makes it
challenging to map and evaluate Higher Education institutions' (HEIs) performance in
relation to the 2030 Agenda. However, some tools, such as the Environmental Portrait
Value Questionnaire used in Spain, are recognized as effective for assessing young adults'
commitment to sustainability and environmental protection goals in universities (Margaca
et al. 2024).

A more in-depth analysis reveals that research articles use the concept of
sustainability with various approaches. For instance, most researchers use
sustainability to refer to the impact of climate change on education and how educational
institutions should address the challenges posed by the climate change crisis (World Bank,
2024). However, some authors use ‘sustainable development’ to refer, for example, to
sustainable evaluation models that emphasize student independent learning and meta-
cognitive skills or consider teachers' beliefs as a form of sustainable evaluation (Briede and
Drelinga 2023). A study examining the influence of English proficiency on the development
of Sustainable Development Competencies (SDCs) for future primary school teachers in
Ukraine also revealed a different understanding of the concept of sustainability. The
authors found a positive correlation between English proficiency and the development of
SDCs, describing sustainable competencies as collaboration, strategic thinking, critical
thinking, modelling sustainable behaviour, systems thinking, and future thinking
(Chaikovska et al. 2024).

At the policy-level analysis, Kushnir et al. (2024) examined the European Higher Education
Area (EHEA) in its international policy agenda for sustainability since 2020 and its
connection to the UN's approach to Sustainable Development (SD). Thematic analysis of
policy documents and interviews with key stakeholders in France, Germany and Italy
revealed that the EHEA has the capacity to mitigate difficulties found in the UN’s SD agenda
approach. However, according to the authors, the EHEA still lacks a concrete
implementation strategy for sustainability policy development, leaving some definitions of
SD somewhat ambiguous throughout international policy documents. At the policy level,
the OECD Higher Education policy team also publishes key lessons and inspiring examples
of policy and practice to inform collaboration between secondary education and Higher
Education. This Education Spotlight document is shared to advance on understandings of
which are the competencies that can trigger and shape innovation for the digital and green
transitions (OCDE 2023).

The research topics reveal a growing interest in sustainability. However, numerous
challenges remain in implementing more sustainable practices within educational
institutions and at the policy level. Both top-down policy initiatives and bottom-up
classroom practices are essential to promoting sustainable practices effectively, and the
use of research evidence for policy design could drive progress (Malkin 2024).

12
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3. Innovative practices in education: innovative teaching practices and the
use of Al

Interestingly, the NLP model created a cluster linking innovative educational practices
articles with papers related to student motivation and satisfaction, implying that there is a
strong connection between those bodies of research. This is confirmed by articles such as
those analysing learning analytics (Tzimas and Demetriadis 2024) or flipped learning
(Galindo-Melero et al. 2024) which include student satisfaction in their analytics. This link
between student engagement and innovation is strongly shown in the article titled ‘Impact
of Gamification on Students Learning Outcomes and Academic Performance: A Longitudinal
Study Comparing Online, Traditional, and Gamified Learning’ by Lampropoulos and
Sidiropoulos (2024). They conducted a longitudinal study to compare online, traditional,
and gamified learning environments. Their research found that gamified learning
significantly improved student outcomes in terms of grades, engagement, and retention
rates. The study highlighted that gamification increased both intrinsic and extrinsic
motivation, making the learning process more enjoyable and fulfilling students'
basic needs for autonomy, competence, and relatedness. This suggests that
integrating digital tools and gamified elements can effectively enhance student satisfaction
and academic performance, further supporting the strong link between innovative
educational practices and student motivation.

Another topic largely debated in the scientific community is learning analytics (LA), which
“involves collecting, processing, and visualising big data to help teachers optimise learning
conditions” (Tzimas and Demetriadis 2024). Its role of extracting student behaviour
patterns and creating predictive models is being used in diverse educational settings, but
the articles analysed here focus mainly on Higher Education. Sharif and Atif (2024) offer a
systematic literature review which examines the impact of LA on Higher Education. They
found that LA significantly enhances personalised feedback mechanisms, shifting from
generic to individualised, data-driven feedback that improves student engagement and
learning outcomes, as well as offers better early detection of struggling students. However,
the study identifies critical challenges such as data privacy, the need for high-quality data,
and the importance of technical expertise and faculty buy-in. Tzimas and Demetriadis
(2024) analyse whether strong and minimal guidance provided by LA in Higher Education
settings has the same impact on student outcomes, specifically on self-regulated learning
(SRL) skills, performance, and satisfaction. Their work showcased that strong guidance
significantly improved final grades, student satisfaction and SRL skills compared to minimal
guidance. In addition, a study by Fu et al. (2024) at Taipei Tech shows how analytics can
enhance education in novel ways. Using LA tools to analyse 342 000 course records, the
study found that higher multidisciplinarity correlates with better academic performance in
STEM fields. The research highlights the potential of learning analytics in optimising
curriculum design to foster multidisciplinary learning and improve student outcomes.

Several research articles worked on the role of digital tools in education, such as Twitter
or Virtual Reality (VR). An article by Déchene et al. (2024) explores the role of Twitter in
science communication and its utilisation by teachers for professional development,
focusing on the German #twitterlehrerzimmer (TWLZ) community. Using a mixed methods
approach, the study found that teachers are highly active on Twitter, using it primarily for
digital professional development and resource sharing. Despite encountering fewer
research-based tweets, teachers frequently implement these findings in their teaching. The
study highlights the preference for interactive and practical tweets, emphasising linked
content and neutral technical language. These findings suggest that for effective science
communication, researchers and educational institutions should prioritise
interactive, practical content and engage directly with teachers. Spangenberger,
Freytag, and Geiger's (2024) recent article investigates the impact of multisensory stimuli
in immersive VR on nature connectedness and pro-environmental behaviour. The
researchers explored how embodying a tree in an immersive VR setting, particularly with
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multisensory enhancements, affects individuals' connection to nature and their willingness
to engage in pro-environmental actions. Their study suggests that immersive VR
experiences can effectively promote environmental awareness and action by allowing users
to take the perspective of non-sentient beings, thereby fostering a deeper reflection on the
human-nature relationship. This showcases how digital tools can effectively promote the
green transition.

Continuing on the use of digital tools in education, some of them are used specifically for
teacher training programmes. Indeed, VR is proving to be a transformative tool in
teacher training, offering immersive and interactive environments that enhance
learning and skill development. Budin's study (2024) on mixed reality simulations
highlights the versatility of VR in preparing and recruiting future teachers, demonstrating
successful outcomes in behaviour observation, communication skills, and engagement with
high school students through the TeachLivE™ platform. Similarly, Docter et al. (2024)
designed a VR application integrated with artificial intelligence to develop classroom
management competences. This application allows teachers in training to interact with
virtual students in a realistic setting, providing rich verbal interactions and paving the way
for future improvements in non-verbal communication training. Daltoe et al. (2024)
research on 360-degree videos further emphasises the benefits of VR, showing that
preservice teachers (PSTs) experience higher cognitive, affective, and physiological
involvement, leading to more accurate teaching-quality ratings compared to traditional
video environments.

With AI and digitalisation becoming increasingly integrated into daily life, researchers are
focusing on their lasting impact on several aspects of society. Both Lindqvist et al.'s (2024)
study on lifelong learning in the digital era and Essa's (2024) exploration of the future of
postsecondary education in the age of Al highlight the transformative potential of
technology in education. Lindqvist et al. (2024) emphasise the role of digitalisation in
creating new conditions for lifelong learning, enhancing accessibility, and necessitating
educational reforms that cater to both formal and informal learning contexts. Similarly,
Essa (2024) argues that AI, as a general-purpose technology, will fundamentally redefine
educational practices by offering personalised and flexible learning solutions, particularly
benefiting adult learners and addressing the dynamic demands of the modern workforce.
Both articles underscore the need for innovative approaches in education to bridge the gap
between current practices and the evolving needs of learners, advocating for a shift
towards more adaptive and inclusive educational systems. Finally, Gulson and Sellar
(2024) worked on the possibility of AI to create new norms in education policy and
governance.

Regarding innovative classroom practices, the research community has shown some
interest in flipped learning (FL), which involves delivering direct instruction through videos
and using class time for practical, collaborative activities (Galindo-Melero et al. 2024). FL
is thought to support deeper understanding and the development of critical thinking and
problem-solving skills. It shifts the role of teachers to moderators and emphasises student-
centred learning. The results of the 8-year experiment with engineering graduates show
significant improvement in both the quantity and quality of academic results. Some of the
recommendations highlighted by the researchers were linked to promoting active student
participation through FL and the use of weekly activities, use activities that adapt to
learners’ needs which should be continuously monitored.

Further research by Kopeczi-Bdcz (2024) examined the effects of combining project-based
learning (PBL) with the flipped classroom (FC) model on university students' motivation
and learning outcomes. This study, involving bachelor, master, and higher vocational
education and training students, found significant improvements in learning motivation and
achievement, especially at the BSc and HVET levels. Interestingly, and to connect with the
first part of this section, the integration of digital tools and online platforms played a crucial
role in delivering pre-learning materials and facilitating interactive class activities. This
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blend of digitalisation with innovative teaching methods enhances educational
practices, better-preparing students for the evolving demands of the labour
market.

4, Enhancing well-being in education

An increasingly relevant topic that has emerged from the cluster analysis addresses well-
being in education, proposing various analytical questions on how to guarantee well-being
of students and other education community actors, such as teachers and parents.

Approaches to study well-being vary across the research community. Some use students’
wellbeing as an explanatory variable to study other education phenomena, such
as student dropout and promotion rates. For instance, Zajac et al. (2024) found that
student receiving mental health treatment are more likely to drop out. Other studies try to
explain which are the factors that affect students’ wellbeing. Kassis et al. (2023) analyses
student resilience predictors during COVID-19 in Greece, Germany, and Switzerland
identifying that individual factors like self-esteem and self-efficacy are influenced by social
factors, such as the role of teacher, parental support, and the access to social resources.
Dempsey et al. (2023) focused on how parental experiences during school transitions
impact student well-being, recognising differential effects based on parent’s gender. The
author’s conclusions emphasise the need for increasing policy attention to students’ family
context. Bachman, Cunningham, and Boone (2024) highlight the importance of family
engagement in student mental health, recommending educators to promote
supportive home environments, collaborative problem-solving and self-
regulation.

In this context, the publication of the ‘Guidelines for school leaders, teachers and educators
to address wellbeing and mental health at schools’ developed by the Commission Expert
Group on supportive learning environments for groups at risk of underachievement and for
supporting wellbeing at school is a significant contribution. At the policy level, it helps
advancing into more resilient systems that consider the needs of teachers and principals.

Methodological considerations in studying student well-being are also critical. Rappleye et
al. (2024) and Kim (2024) critically analyse the approach of the OECD measurement of
student well-being in PISA. Rappleye et al. (2024) raise concerns about the need for
context-based methodologies that consider cultural differences. Kim (2024) discusses the
conceptual clarity of foresight methodologies, and the use of ‘techno-scientific scripts’ as
a strategy to promote well-being as solutions to anticipated crises.

In Higher Education, research also examines the role of tutors and teachers in student
mental well-being. White et al. (2024) asks about Postgraduate research students, noting
their high levels of psychological distress and call for more equitable access to mental
health support services. In Germany, Baalmann (2024) concludes that health-related
quality of life influences student self-perception of success, and their likelihood of dropping
out. In line with these results, Douwes et al. (2024) analyse the teacher’s perceptions in
Higher Education institutions in the Netherlands and concludes that universities should
increase the support to teachers in helping them recognising and maintaining
boundaries in their role as supporters and their teaching responsibilities. Lastly,
a study on Ukrainian teachers delves into how university professors handle the hardships
of teaching in wartime, and how they cope with the dual challenges of supporting students
and redefining their academic identities in war times (Oleksiyenko and Terepyshchyi 2024).

In this context, NESET analytical report on "Student and Staff Mental Well-being in
European Higher Education Institutions" is a valuable contribution to the academic
community debate. This report highlights the increasing concern in academic research
and policy debates and examines institutional and national levels approaches to
supporting the mental health and well-being of university communities.
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Additionally, it provides recommendations to address these issues from a holistic approach
(NESET, 2024).

Another set of research articles link student wellbeing in with soft skills
development. Saman and Wirawan (2024) delve into the effect of psychological wellbeing
on soft skills. Interesting findings of students’ grade level mediation on the relation
between psychological well-being and soft skills are discussed. Another study focused on
the effect of teamwork skills on student psychological balance and self-esteem. The
regression model identifies decision-making, leadership, and communication as key
predictors of self-esteem, with gender and age differences noted (De Prada, Mareque, and
Pino-Juste 2024).

Lastly, the research community focus topics relate to students’ well-being and access to
job market opportunities. Quigley et al. (2023) found that lack of experience with employer
selection tests affects student confidence and self-esteem. Dodd et al. (2024) identified
mental well-being and financial independence as key concerns impacting students' quality
of life, calling for deeper analysis of the unequal access to job opportunities and
its effects on student well-being.

An analysis of the current literature highlights the relevance of well-being at the different
levels of education and at the policy and institutional levels. Research on well-being usually
refers to the unresolved mental and well-being issues that arise during COVID-19. It is
important to develop research on these issues to support educational institutions in the
short and long term.

5. Strategies to address challenges in literacy, reading and language
instruction

The final topic focuses on challenges related to literacy, reading, and language instruction.
Various studies propose solutions and initiatives to enhance literacy and reading practices
among students. Additionally, a subset of articles delves into the specific context of
multilingual education.

Merke, Ganushchak, and Van Steensel (2024) explore the need to improve students'
reading capacities, proposing the Independent Silent Reading (ISR) methodology in
schools. They found a small but significant positive short-term intervention effect of ISR
on reading proficiency, particularly effective for students at risk of reading failure. Santos,
Santiago, and Cruz (2024) examine how problem posing and solving in contexts familiar
to students can influence the development of literacy capacities, encouraging effective
learning, mathematical reasoning, and communication.

Several studies discuss the inclusion of technological initiatives to promote reading
practices and highlight their pedagogical implications. For example, Altamura, Vargas,
and Salmerén (2023) study new forms of digital reading and analyse the relationship
between leisure digital reading habits and reading comprehension. Alrawashdeh et al.
(2024) indicates that technology can tailor learning experiences to fit students’ strengths
and needs, for example, through personalised and adaptive learning methodologies, which
proved effective in some contexts. However, the study results are inconclusive in terms of
impact on the overall student reading achievement. Diaz-Sarachaga and Longo Sarachaga
(2024) propose that well-designed digital books can outperform paper-based reading. They
claim that policy initiatives should proactively support schools and teachers in establishing
student-centered technology integration practices. However, they also raise concerns
about how PISA results yield contradictory results on the use of technologies for reading
skills development, attributed to differences in culture, context, and teacher training.
Isikoglu and Glizen (2024) study the impact of digital storytelling activities on children's
language skills, specifically focusing on expressive, receptive, and narrative abilities, as
well as the utilization of technological elements in their stories. They studied a group of
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children over six weeks that participated in a digital storytelling activity twice a week. The
findings revealed significant improvements in the participants receptive, expressive, and
narrative skill scores following the six-week digital storytelling intervention.

In multilingual contexts, Vonkova, Papajoanu, and Moore (2024) discuss the relationship
between socio-economic status and motivation for learning English in the Czech Republic,
confirming the relevance of the economic variables in creating a knowledge gap
based on students' opportunities to learn English. Aleksi¢, Bebi¢-Crestany, and Kirsch
(2024) found that in the multilingual ECEC context in Luxembourg, parent involvement in
literacy activities and teachers' professional attitudes toward parents in multilingual centres
significantly impact children's development, especially for young migrants. Elahi Shirvan
et al. (2024) explain that that second language learners’ beliefs about the nature of
language learning are key to their success. They study the association between language
mindsets and learning outcomes, and how this effectiveness might vary due to age,
proficiency level, or learning context.

These studies collectively highlight the importance of adopting varied and context-sensitive
approaches to enhance literacy, reading, and language skills in diverse educational
settings.
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