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The journal is a peer-reviewed, internationally indexed,
specialized publication, issued semi-annually by the Deanship of
Scientific Research and the Faculty of Educational Sciences at Zarqa
University. It publishes research in both Arabic and English, following
a rigorous evaluation and peer-review process by experts in the field .

The journal covers a wide range of topics within educational
sciences and is dedicated to advancing and disseminating knowledge,
enabling researchers and interested individuals to stay informed about
the latest developments in these areas.

The journal aims for its published research to benefit scholars
in these fields. Additionally, it encourages specialists to provide
feedback or suggestions to the editorial team to help improve the
quality of the research published in the journal.
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Publication Instructions

The International Journal on Modern Educational Trends is a peer-reviewed, semi-
annual , and indexed scientific journal issued by the Fauculty of Educational Sciences
at Zarqa University. It publishes scientific research in Arabic and English that meets the
research criteria in terms of originality, comprehensiveness, investigation, and the
scientific research methodology and its steps.

Research Submission Procedures and Specifications:

— The research should be submitted in print form using Microsoft Word, via journal’s
website.

— The research must be written in the correct language, paying attention to the
specifics of punctuation, drawing, and figures.

— The research must not have been previously published, nor submitted for
publication elsewhere, and the researcher must attach a written declaration to that
effect.

— The research will be evaluated by two reviewers, and the researcher may be asked
to revise their paper for modifications.

— The research should be submitted via email before acceptance for publication.

How to Prepare the Research for Publication:
Researchers should follow the steps below in preparing their research:

1. Research: The researcher types their research consisting of the research title,
researcher's name(s), researcher's affiliation, abstract, and keywords on one side of
an A4 paper, using double-spacing and wide margins (2.2 cm from the top and 1.5
cm from each side).

2. Content Arrangement: The researcher must adhere to the following order in their
writing:

Type the research content (introduction, research problem, methods, results, discussion,
references, and appendices) on one side of an A4 paper, where the font type and size
are as follows:

— Font type: Simplified Arabic.
— Font size: 12 for main titles, and 11 for the rest of the text.

3. Research Title: Size 23, and the title must be precise and reflective of the research
content.

4. Research Length: Should not exceed (15) pages of the journal's pages, or (8000)
words.

5. Researcher and Address: The researcher's name and address should be clearly
mentioned, specifying the affiliation , its department, their academic rank, and their
email.

6. Abstract: An abstract no longer than (200) words in the language the research was
written in, and another in the second language (Arabic or English) of interest to the
journal.

7. Keywords: Size 9, the research should include no more than (6) specific (key)
words.
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8. Figures and Tables: Each figure and table should be numbered consecutively as they
appear in the research, size 8, and provided with titles, size 9, and referred to in the
text by their numbers.

9. Footnotes: Size 9, footnotes should be used for any note or clarification of
information in the text, marked by a distinctive symbol like (*) elevated from the
text.

10. References:

— Elevated text numbers are used for documentation in the text, and the number and
related references are mentioned in the references list.

— The reference numbers in the references list are arranged sequentially after
considering the alphabetical order of the references in the list according to the
following:

A. If the reference is a journal article: The researcher's name (researchers') starting with
the surname, "then the title of the research," then the journal name (in italics),
volume number, issue number, page numbers, and year of publication.

B. If the reference is a book:The author's name (authors') starting with the surname,
then the book title (in italics), then the publisher's name, year of publication.

C. If the reference is a master's thesis or a doctoral dissertation:The dissertation
owner's name starting with the surname, "then the dissertation title," (Master's thesis
or Doctoral dissertation in italics), then the university name, and the year.

D. If the reference is a report or statistics issued by an official body: The name of the
body, followed by the report title (in italics), then the city, page numbers, year of
publication

E. Conference proceedings: The researcher's name (researchers') starting with the
surname, then the research title (in italics), then the conference name, volume
number, page numbers, and year of publication.

F. Translation of Arabic references into English.

11. Documenting electronic journals and internet sources:

A. Electronic journals: Last name of the author, first names (followed by the last then
the first name for additional authors if present). Research title. Abbreviated journal
title followed by the year of publication; volume (issue number): page numbers.
Date of last access. Available from: Internet site.

B. Internet sources (web pages): Last name of the author, first names (followed by the
last then the first name for additional authors if present). Web page title (Internet).
Place of publication: Publisher; date of publication. [date of update/revision; date
of last access]. Available from: Internet site.
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The Usefulness of Using Games Learning at the University
Setting
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Article Info ABSTRACT

Article history: Although educational activities assist students’ abilities throughout their
Received 03 November 2025 education lives. Therefore, this study aims to fill the gap in the gamification
Revised 2 December 2025 literature and its role in enhanced students learning. In total, 115 university

students from several education courses participated in this study. The data were

Accepted 14 December 2025 collected using a survey technique. According to the results, perceived

usefulness was moderate. As a result, the use of gamifications activities in the

Keyvxp_rds_: learning-teaching process should be encouraged as a necessary technique to
Gamification assist students learning.
students

perceived usefulness
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* Corresponding Author:
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1 Introduction

In the field of educational courses, one of the primary issues lies in the negative attitudes of
students and their disengagement (Howard, 2017). Such attitudes are compounded by the ineffective
education instructions revealed by researchers like (Jeong et al., 2019). At present, there are various
learning techniques employed to keep at par with the dynamic changes in society and the
developments in technology and science such as gamification (Sojayapan & Khlaisang, 2018; Julieth,
Martha, & Mileidy, 2020). In several research types, gamification is a term that has been referred to
as the use of game elements to understand non-gaming objects (Jdaitawi, 2022; Nadlifatin, 2020).
The learning type is built on the gamification value and its positive influence over the students’
learning experience as evidenced in study (Mohamed, 2020). Wichadee and Pattanapichet (2018)
supported the influence of gamification on the positive spirit of students, their motivation and their
learning results, and (Papp, 2017) revealed that gamification influences the motivation of students,
their engagement in the learning environment for both students and teachers. Literature (Adachi &
Willoughby, 2013; Andrade, 2020) also supported that video games activities improve a number of
skills among individuals such as, problem-solving, leading to better academic grades, leadership,
attitude, communication, teamwork, collaboration, creative thinking and motivation.

Journal homepage: https://met.zu.edu.jo/eng/index.php
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2 Literature Review

More importantly, the main advantages highlighted in gamification studies are easy access,
flexibility, developing critical thinking, and positive outcomes relating to motivation, participation,
collaboration and engagement (Vanduhe, V, Nat, M, Hasan, 2020), and all these lead to improved
training and learning as evidenced in Stiegler and Zimmerman (2015). According to (Liu, D,
Santhanam, R, Webster, 2017), gamification elements lead to enhanced and positive outcomes,
facilitate enjoyable experience from monotonous activities and heighten students’ engagement in
assignments and learning. Other studies in this line supported the significance of gamification
education and its role in motivating students and enhancing their engagement (Figueroa-
Flores,2015). However, in some studies of this caliber, negative results were reported concerning the
gamification potential in students’ learning environment (Andrade, 2020; Landers, Armstrong, 2017,
Thornton, Francia, 2014; Al-Rahily, 2018); for instance, (Mese & Dursun, 2020) reported no
gamification effects on the instructional outcomes, in a case where there is low attitude was harbored
regarding game-based learning. While some others like (Al-Nashiri, 2022) supported optimum
performance of students and supporting the positive contribution of gamification towards English
language skills development. In sum, performance is an important aspect of motivation and
commitment in education (Creswell, 2012), which helps to foster a lifelong participation and social
interaction. Research in literature has studied the connection of gamification in educational courses
with various variables, but gaps still exist that need to be minimized. However, the study presented
in this article focuses on the learning performance of students.

3 Methodology

A quantitative research design was used in this study as recommended by prior studies (Fared,
Jdaitawi, Sheta, 2018). As mentioned, the survey is the data collection instrument, of which copies
were distributed to university students.

3.1 Participants

There were 115 participants studying in universities located in the Western region of Jordan,
from which cross-sectional data was gathered. The sample units were considered based on their use
of gamification in their learning process, and they were requested to provide their feedback through
self-report in order to identify the influence of gamification usage on their day-to-day learning.
Before collecting data, the author obtained verbal permission from the participants for their voluntary
participation in the study. The author informed them about the scientific and confidential use of their
provide data. From the 115 participants, (52.8%) were male students, while the remaining (47.2%)
were female students.

3.2 Measurement

The study’s measurements of constructs were adopted from prior related studies, with the
items gauged using a 5-point Likert scale. Specifically, perceived usefulness 4 measuring items were
adopted from (Ashfag, M, Yun, J, Yu, S, Loureiro, 2020), with alpha value of 0.80.

Table 1: Cronbach’s alpha

Variable Cronbach's Alpha
Perceived Usefulness 0.80
4  Results

The gathered data was analyzed using SPSS, the study found that the most of the students 81%
use games activities frequently, 19% of them were not. The results however indicated games
activities were useful as sown in table 2.

MET, Vol. 02, No. 02, December 2025: 1-4
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Table 2. Frequency Results.

Variable No. %
Agree 94 81
Not 2 19

5 Discussion:

The proposed model was developed by integrating perceived usefulness of education courses
among students. Data was gathered from the students from the Jordanian universities, and the results
supported good level of perceived usefulness. In other words, the students perceived gamification
technology to be useful in their learning. The usefulness of gamification increases their perception
of its importance in achieving learning outcomes and completing assignments. Individuals must
possess good technological skills and be familiar with technological tasks, in order to enjoy good
health and have the ability to perform educational duties perfectly. Therefore, users perceiving that
IT is beneficial to their tasks will have a positive perception of it and be encouraged towards its
adoption.

6 Conclusion

This study examined the level of technology perceived usefulness among university students’.
Technology adoption studies, particularly focused on gamification have been scarce and as such, this
study’s findings provide significant support to the proposed study model. There are multiple
contributions of this research to the theory concerning gamification, the first of which is the study
contributes to the development of gamification applications in light of theory and conceptual
framework to investigate its influence over the student’s learning. The implications of the results are
thus significant for decision-makers, academicians and managers of the higher education institutions
who can leverage the proposed models and frameworks to enhance technological adoption in the
learning environment.

6.1 Limitations and Suggestions

One of the study’s limitations pertains its study sample which comprises of universities
students, limiting the generalization of findings to the whole population, therefore, next
studies may implement the study design by increasing the study sample through including
other universities. Lastly, the study’s examined factors are limited and thus, future studies
should include additional factors, like personal factors and technology factors to the model
to test the direct/indirect relationship to validate the proposed model.
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Green kindergartens are positioned as a growing phenomenon in early
childhood education (ECE) arising within a worldwide context concerning
sustainability, environmentalism and holistic child development. These are
realized through, for example, sustainable architecture, nature-oriented learning
environments and education for sustainable development, and are seen as an
avenue for providing environmental education to develop children holistically.
Despite the rapid spread of green kindergarten programmes across schools,
evidence for the effectiveness of green kindergartens remains thin. This
systematic review examines in particular empirical studies on green
kindergartens and early childhood education environments with an emphasis on
sustainability. Following the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) framework, we searched across major
databases including Scopus, Web of Science, ERIC, and ScienceDirect.
Twenty-five peer-reviewed empirical studies published between 2005 and 2024
met the inclusion criteria and were analysed using theme synthesis. Preliminary
findings indicate a correlation between green kindergartens and children’s
cognitive capacity, socialisation, emotion regulation, exercise, and
environmental awareness. Additionally, educational systems focused on
sustainability - outdoor education, experiential education activities, project-
based environmental education - were acknowledged as central to green
kindergarten systems. We highlight pressing questions about teacher
preparedness, resource allocation, policy coherence. This review argues that
green kindergarten systems provide promise for improving sustainable ECE -
and calls for substantial, detailed and multi-year rounds of research to support
this proposition.
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1 Introduction

Sustainability has nowadays become a top phenomenon in both public and academic discourse
and policy making that is thought to be imperative to counter the mounting environmental problems,
climate changes, and general need to raise conscious humans (Al-Zu’bi et al., 2024). In this frame
work the pre-school level of children, ECE (Early childhood education) has grown into a focal point
where sustainability concepts, attitudes and skills need to be developed in them (Al-Zu’bi et al, 2024).
Early infancy is a significant period of learning in which children become aware of the natural world,
the obligations to the community and their interaction (Wilkie, 2018).

The rise of green kindergartens is a notable response to the worldwide trend towards
sustainability. These establishments are designed with sustainable architecture, embrace landscaping
and outdoor learning, offer energy-efficient buildings, and educational practice that fosters
environmental awareness and experience. It is also said look beyond green issues, as a means to
promote cognitive, social, emotional and physical development of children.

Despite the increasing emergence worldwide, in Europe, North America, Asia and Australia,
there is limited body of empirical studies measuring the pedagogical effectiveness of green
kindergarten and exist on a philosophical plane. There is variation in the model, adoption and
evaluation of green kindergarten. Some measures emphasis of green kindergarten is on architecture
and environment, while other focus on teaching techniques, learning outcomes or child development.
Lack of definitional clarity limit the ability to synthesize facts and reach solid conclusions (Al-Zu’bi
etal., 2024).

While many of the research confirm the positive child developmental and educational
outcomes of green kindergarten environments, other studies mention the toll is quite big in terms of
costs of implementation, insufficient pre practices provide support for teachers, restricted support
from institutions and inconsistency of related policies. The studyclose review of empirical studies in
order to gather knowledge of preschool contexts, significant findings and challenges in the light of
future research and policy formulation in sustainable advances.

MET, Vol. 02, No. 02, December 2025: 5-14



The International Journal of Modern Educational Trends (MET) 7

2  Theoretical and Empirical Literature Review

2.1 The Rationale of Green Kindergartens

The underpinnings of green kindergartens are entwined, closely linked to Education for
Sustainable Development (ESD), socio-constructivist learning theory, and ecological systems theory.
These perspectives together offer a framework for understanding the implications for young
children’s learning of green-oriented environments.

Education for Sustainable Development examines the application to education of the
environmental, social, and economic aspects of sustainability. In early childhood settings, ESD
emphasizes how to provoke in children their curiosity, their caring for nature, and a sense of
responsibility through developmentally appropriate and experiential learning activities.
Commentators argue that sustainability education in early childhood should consider both the
tangible experience and the concrete (rather than an abstract concept), allowing children to interact
intimately with natural systems (Davis, 2015).

From the perspective of socio-constructivism, learning occurs when children create
knowledge from their interactions with their experiences and peers. Green kindergarten settings,
especially those with significant outdoor/nature-based learning spaces, create vast opportunities for
discovery, collaboration and problem-solving. The settings therefore resonate with the ideas touted
from constructivism that children learn most in play and inquiry- or experience-based direct
engagement with environments (Elliott & Davis, 2009).

Ecological systems theory bolsters the rationale for green kindergartens by asserting that
children are all intertwined with their natural, social and cultural environments. It holds that all
learning environments are not neutral but have an active role in children’s developmental
experiences. Green kindergarten settings may be understood as ecological systems that influence the
child’s inclination, engagement, behaviour, and attitudes to a more ecologically sensitive vision.

The empirical studies on green kindergartens touch upon an impressive range of outcomes.
Studies show again and again signatures of natural and green learning environments visitation
patterns in children in terms of more cognitive engagement, greater attention, and higher motivation
to learn (Kuo et al., 2019).

Research on social emotional learning show greater degrees of sharing, cooperative empathy,
emotional regulation that presumably arises from the sharing nature of many outdoor educational
activities. Physical development is a significant objective of large sections of the literature. As natural
play spaces promote play (and playable terrains), mobility and risk taking that carries with it the
imperative to develop large muscle skills, physical well-being, environmental knowledge and
proecological behaviours including recycling and conservation habits. These are oft-reported
outcomes of sustainability-focused programs of early environmental experience.

Notwithstanding the favourable observations, however, this reviewer warns of serious
weaknesses in the literature ranging from such small sample sizes or transient “treatment” length,
qualitative nature of research methods that makes finding replicable or statistically meaningful
results difficult. There is scant amount of longitudinal research to discover the degrees of attitudes

(Mohd Sofian Fauzee, Kholoud Imhammad Al-Mseidin, Mohd Faiz Mohd Yaakob, Mohammad Al-Zubi)
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and behaviours to environmental concerns that affect children’s experiences in their later
developmental years using green kindergarten experiences.

3 Methodology

Data Gathering and Analysis - A systematic review method that follows the PRISMA framework.
The review must come as a result of clear guidelines for finding, screening and assembling research
evidence.

3.1 Plan for Searching

An extensive literature search was conducted in Scopus, Web of Science, ERIC, ScienceDirect
and Google Scholar. The search strings included some of the following terms “green kindergarten,”
“sustainable early childhood education,” “nature-based learning,” “environmental education in
kindergarten.”

9% ¢

3.2 Including and Not Including Conditions

Too be included studies had to: 1. be reviews by these experts in empirical study, 2. focus on
setting of kindergarten or early childhood settings for kids aged 3 to 6 years old, 3. clearly discuss
green sustainable nature learning settings, 4. be published in English from the years 2005-2024.
Concept papers, policy reports and studies that only looked at elementary or secondary education
were not included.

3.3 The PRISMA Process

There were 4 steps to the PRISMA process: discovery, screening, eligibility and inclusion. A
first group of 1,132 items were found. After removing duplicates and checking the titles and abs, 67
pieces were read to determine eligibility. Then, 25 studies passed all criteria for inclusion and were
included in the final synthesis. Data Analysis: The studies were analysed using thematic synthesis.
Key information was extracted relating to the study's design, setting, participant details, what "green
kindergartens™ is, findings, and reported issues.

4  Results

The analysis of the 25 included studies revealed five dominant thematic categories.
Table 1. mmary of Empirical Studies Included in the Systematic Review (n = 25).

No. Study Title Authors Year Key Findings
1 Education for Dauvis, J. 2015 ECE sustainability enhances
Sustainability in Early environmental awareness and
Childhood holistic development
2 Sustainability and Early Elliott, S. 2014 Green  ECE  environments
Childhood Education support experiential and inquiry-
based learning
3 Exploring the Elliott & 2009 Identified pedagogical and
Resistance to ESD in Davis institutional barriers to green
ECE ECE
4 Education for Siraj- 2010 Green kindergartens foster early
Sustainable Blatchford et pro-environmental behaviors
Development in ECE al.
5 Benefits of Nature Chawla, L. 2015 Nature  exposure  improves
Contact for Children emotional well-being and social
skills
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6 Nature and Young Wilson, R. 2018 Nature-based learning enhances
Children curiosity and creativity

7 Green Schoolyards and Kuo et al. 2019 Green environments improve
Learning attention and academic

engagement

8 Using Behavior Moore & 2010 Outdoor green spaces promote
Mapping in ECE Cosco physical activity

9 ESD in  Preschool Arlemalm- 2013 Sustainability concepts can be
Contexts Hagsér embedded in preschool curricula

10 Children’s Learning in Maynard & 2007 Outdoor learning  supports
Outdoor Environments  Waters cognitive and social

development

11 Forest School and O’Brien & 2007 Nature-based programs improve
Child Development Murray confidence and resilience

12 Sustainable Preschool Pramling 2011 Early sustainability education
Practices Samuelsson shapes long-term attitudes

13  Green Architecture in Woolneretal. 2010 Green design positively affects
ECE learning behavior

14  Nature-Based ECE Gill, T. 2014 Outdoor play enhances physical
Programs and emotional health

15  Environmental Palmer 1995 Early exposure builds
Learning in environmental responsibility
Kindergarten

16 Early Childhood and Davis & 2014 Integrating ESD requires
Sustainability Elliott systemic support

17 Play and Learning Fjortoft 2004 Natural play improves motor
Outdoors development

18 Children’s Experiences Malone & 2003 Green spaces increase
in Green Schools Tranter engagement and well-being

19  Sustainability Hedefalk etal. 2015 Teachers play a central role in
Pedagogy in ECE sustainability learning

20  Learning Through Titman 1994 Green spaces support holistic
Landscapes learning

21  Environmental Davis 2009 Sustainability concepts can be
Education for Young age-appropriate
Children

22  Green Schools and Cole 2013 Sustainable schools improve
Child Outcomes comfort and learning

23 Nature, Play and Lester & 2007 Play in nature supports emotional
Learning Maudsley resilience

24 Sustainability in Nordic Johansson 2016 Policy support enhances green
Preschools ECE implementation

25 Green Learning Rickinson et 2004 Outdoor learning improves
Environments Review  al. motivation and attitudes

Table 2 overview of studies included in the systematic review highlighting the prevalence of
research on green kindergarten and sustainability-oriented early childhood education, with the
collective research spanning over three decades from the mid 1990s to 2024. The historical analysis
suggests that earlier studies primarily focused on environmental awareness and outdoor environment,

(Mohd Sofian Fauzee, Kholoud Imhammad Al-Mseidin, Mohd Faiz Mohd Yaakob, Mohammad Al-Zubi)
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while more recent studies adopted holistic sustainability frameworks encompassing cognitive and
social emotional and physical aspects of child development.

Table 2. reveals a high agreement in the positive impact green kindergarten environments have
on child development overall. Studies tend to indicate increased cognitive engagement, attention,
creativity, and problem solving skill especially within pedagogies that align with nature-based and
constructivist approaches... green learning environments offer rich sensory exploratory experiences
promoting inquiry-based learning and active knowledge building in early childhood.

Beyond cognitive learning, social and emotional development emerged as prominent theme
across studies...Outdoor and group activities described previously were common methods to promote
belonging and resilience. Various research shows that natural areas can calm and restore the nervous
system, leading to lower stress and better selfregulation (Al-Mseidin, et al., 2023).

Consistently across the research highlighted in Table 2, were themes related to physical
development and healthrelated outcomes. Children in green kindergartens were found to be more
physically active, be more mobile, and live healthier lives than children in traditional classrooms.
Access to nature play and opportunities for active exploration were contributing factors.

Likewise, a variety of studies reported significant gains in awareness of environment and
proenvironmental behaviours (Table 2). Involvement in sustainability initiatives (gardening,
recycling, conservation) was shown to contribute to the development of nascent environmental
attitudes, indicating the role of green kindergartens as a setting for Education for Sustainability
during childcare practices.

However, in conjunction with overwhelmingly positive developments, Table 2 indicates several
steep hurdles to the successful rollout of green kindergarten models. Various researchers have noted
difficulty in teacher/pedagogist readiness, nil access to pertinent PD on sustainabilityeducation, and
limited available resources. The lack of a strong definition and implementation of green kindergarten
made it impossible to compare results across studies and policies and attempt implementation of
findings.

Reading down Table 2 one can glean that green kindergartens produce many positive
developmental and educational outcomes but also can offer a few serious drawbacks to research,
policy and practitioner preparation. This data collects a large body of work to inform the thematic
analysis in the last sections of the results, and the overall theme of sustainability in childcare will
also be referenced throughout.

4.1 Conceptual Definitions and Models

Green kindergartens were referred to as settings that combined sustainable structures, natural
play and learning spaces, and pedagogy on environmental issues. Conceptual parameters varied
substantially across studies based on contextual and cultural aspects.

4.2 Cognitive and Learning Outcomes

Most studies found increases in attention, problem-solving, creativity, and engagement. Nature-
based activities were found to be conducive to inquiry-based learning and criticial-thinking skills.

4.3 Social and Emotional Development

The students in green kindergartens were found to cooperate more, had higher levels of empathy
and wellbeing. “Extra-curricular and joint ventures nurtured social interaction and ameliorated
tension”.
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4.4  Physical Development and Health

Adoption of healthy lifestyle behaviours were routinely found. Nature was found to encourage
vigorous play and exploration.

4.5 Environmental Awareness and Behavior

the main challenges faced were lack of teacher training, funding, weak policy support, and
“absence of assessment tools to evaluate sustainability outcomes”.

4.6 Implementation Challenges

The lack of teacher training, funding, weak policy support, and absence of assessment tools to
evaluate sustainability outcomes.

5 Discussion

The aim of this systematic review was to review and collate empirical research concerned with
green kindergartens and sustainable early years education. The principal findings suggest a strong
and positive relationship between green kindergarten settings and good developmental, educational
and environmental outcomes for children. However, further caution is needed before applying the
findings beyond the studies reviewed in terms of theory, methodology and context (Alahmari, et al.,
2023).

That said, a general conclusion in this area is that children who engaged with green kindergarten
settings increase in attention concentration and general cognitive involvement in educational tasks.
This third finding, reported in many samples, reflects constructivist and experiential learning
theories: that children learn through engagement with nature, and the effortful engagement of
manipulating spaces “with few limitations” rather than learning in confined spaces such as
classrooms. Green and black settings or environments, provide various types of stimuli and
‘encounters’ for children in day to day learning, as well as opportunities for being in walking, and
navigating nature (Muhaidat, et al., 2022).

Another area where attention to the Green Kindergarten approach is much needed, is social and
emotional development. Multiple studies across countries revealed increases in cooperation,
empathy, emotional regulation and general wellbeing. Some (Marni, et al., 2024) have discussed
these outcomes in the context of eco-social emotional learning theory.The restorative and healing
properties of nature, often acknowledged in the existing literature, may also explain the decreases in
stress and behavioral difficulties in green kindergartens. Physical development was a further
important outcome associated with green kindergarten environments. Increased activity levels,
coordination of finer motor functions, and more healthful patterns of movement were found across
studies on outdoor and nature play experiences, substantiating our hypothesis that verdant learning
environments promote much exciting locomotion, adventure, and calculated risk-taking, hallmark
features of physical development for the infant mind.

Environmental awareness and pro-environmental behaviour represent important aspects of
green kindergarten goals, and lie at the heart of the Education for Sustainable Development (ESD)
paradigm. The studies analysed here seem to suggest that children in sustainability-related initiatives
gain a nascent understanding of caring for the environment, conserving resources, and awareness of
nature. Though these behaviours are essentially age appropriate and quasi-symbolic, their
manifestation lends credence to the argument that sustainability education can indeed start young.
Conversely, the evaluation does show that most research focuses largely on the emphasis on the
environmental aspects of sustainability, with less attention paid for social equity and economics.This
gap reflects a narrower and less developed understanding of sustainability as it relates to children’s
experiences of green kindergartens (Alzahrani, et al., 2023).

(Mohd Sofian Fauzee, Kholoud Imhammad Al-Mseidin, Mohd Faiz Mohd Yaakob, Mohammad Al-Zubi)
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Even while the majority of the results are quite positive, we must note some gaps that limit the
interpretation and wider relevance of the literature. In particular, the definition and application of the
green kindergarten model itself are not examined consistently across studies. Some investigations
focus on the built environment whilst others highlight outdoor learning experiences or pedagogical
content. Without consistency in this regard, the studies cannot be compared and may require more
explicit programmatic foundations.

Limitations of methodology arise here as well - many studies reviewed used small qualitative
samples and/or very brief observations. These still provide much insight into children’s experiences
and contexts, but there is limited causal inference to be had and little investigation of long-term
effects. Related, the review finds that longitudinal and experimental studies are sorely lacking, both
of which could be powerful given children’s development in kindergartens and topics of
sustainability (Algarni, et al., 2024).

The knowledge and availability of reliable teachers and resources at a school were persistent
themes that affected the success of green kindergarten programs. Together these findings suggest
that green kindergartens cannot be conceptualized simply as environmental or place-based
remediations, but rather must be treated as complex educational systems that require support at
multiple levels.

We conclude by restating that the results of the review, as evidenced by the above discussion,
indicate that green kindergartens have great potential to promote full child development and
sustainable literacy, but also face significant conceptual, methodological, and practical challenges in
need of study to better understand the evidentiary basis. We interpret the findings in terms of existing
conceptions in the literature, but also recognize what appears to be the ‘ground cloudy’ (Guang,
2020) aspect of the findings and point to some conclusions that suggest future research and
pedagogical directions.

6 Conclusions and Recommendations

This systematic review indicates that green kindergartens are a novel approach to teaching
sustainability in early childhood, with positive effects on cognitive, social, emotional, physical and
environmental outcomes. But the effectiveness of these programs depends heavily on contextual
issues, teachers preparedness and institutional support. In terms of where we go next, there are a
major recommendations developing teacher training programs in sustainability education,
establishing appropriate policy promoting green kindergarten initiatives, and conducting longitudinal
impact studies and cross cultural comparisons on long term impact while other researchers continue
their focus research on the social and economic sides to sustainability.
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1

Introduction

Recent studies indicated the inevitable adoption of Al among institutions of higher learning,

where such institutions have been investing effort and resources to improve personalized student
support using Al technology (Raffaghelli et al., 2022). However, Al adoption is generally a detailed
process that can be affected by various factors, particularly regarding the behavioral intentions of
relevant stakeholders in the educational field. Additionally, despite the past literature on the role of
Al in improving English language learning, there remains a paucity of studies investigating the
factors affecting the adoption of Al technology among English language students, therefore, further
studies are needed to examine the Al development in learning strategies, and this holds particular
truth in the context of developing nations (Ali et al., 2024; Han, Mustafa & Kharuddin, 2025). The
main objective of this study is to examine the influence of various factors on the behavioral intentions
of students to use Al technologies in their English language learning process, with a particular focus
on Saudi university students.

2 Methodology

This study's main objective is to examine the influence of technology readiness factors on the
behavioral intentions of students to use Al technologies in their English language learning process,
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with a particular focus on Saudi university students. This study implemented the adopted a
guantitative approach as suggested by past studies (Venkatesh et al., 2012).

2.1 Sample of the Study

The study population consists of university-going students in Saudi Arabia as the total number
of students chosen to represent the study sample was 110, with ages ranging from 18 to 22 years old.

2.2 Study Scales

The questionnaire survey for data collection was distributed to the participants and within the
survey, there were variable scale adopted from relevant literature to measure students’ behavioral
intention to use Al (Choi et al., 2023). A total of 11 items were used to measure the above factors
gauged on a five-point Likert scale (1-5), where 1 denotes strongly disagree and 5 denotes strongly
agree. The items in the survey, adopted from past studies, were adjusted to align with the study's
objectives. The first section of the survey was dedicated to obtaining the participants' demographic
information. The second section included items measured on a Likert scale to assess respondents’
perceptions of how technology readiness influence students' behavioral intentions to use Al
technology.

2.3 Validity and Reliability

The items’ reliability was tested and based on the tabulated values, the constructs obtained
acceptable Cronbach's alpha scores that are as follows: behavioral intention to use Al technology
(0.88) as shown in Table 1.

Table 1. construct validity and reliability measurements

variable a
Behavioral Intention 0.88

3 Results and Discussion

The results of the study evaluation the students’ behavioral intentions to use Al technologies
as a learning tool in educational institutions. The results showed that the participants
indicated positive intentions towards Al technology.

Table 2. Hypotheses Testing.

Variable M Level
Level Intention Behavior 4.02 Positive

4  Conclusion and Recommendations:

In sum, this study extends the literature and supports prior findings concerning university
students' behavioral intention towards using Al technologies in the process of learning. The study
revealed that the examined independent variable technology readiness did not significantly affect the
behavioral intention of students towards Al technology. The practical implications for educators and
policymakers are discussed in relation to the success of Al implementation in universities. Educators
are advised to implement Al technology in both teaching and learning. This study has some
limitations, the first of which is the use of the quantitative method. In this regard, future studies may
adopt a mixed approach to identify the participants understanding on the use of Al to complete their
learning and academic tasks. Another study limitation is its focus solely on university institutions.
Therefore, to achieve broader generalizability of the findings, future studies can replicate the study
in different educational levels and contexts.
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1

Introduction

Generally, speaking that developing student’s abilities are important in all educational fields

(Al-Mseidin et al., 2023; Alahmari et al., 2023). However, mathematics subject is one of the most
important subject that suggested by researchers. The importance of mathematics differs from that of
other sciences in its structure and nature; it is an abstract science produced by the human mind, a
universal language with precise meanings, characterized by objectivity and a lack of subjectivity,
and by its reliance on logic, facts, assumptions, and proofs. It has great importance in life situations,
and the mathematical problem is a fundamental element of the mathematical content for various
educational stages, as it contributes to developing the student's ability to link mathematics to the
environment in which they live (Bani Ahmad & EI-Shara, 2025; Hilbert, 2022; Wahyudi et al., 2025).
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Adopting teaching techniques, practices, and approaches that put the learner at the center of
the educational process, contemporary educational trends have stressed the need to concentrate on
the whole development of the student. This entails a special focus on teaching scientific topics, which
are central in the educational system. Such an approach calls for differentiating material presentation
strategies to accommodate the specific needs of the student and reduce boredom during learning (Al-
Qutaish, 2022).

Consequently, current trends in math education advise forsaking conventional techniques and
substituting contemporary approaches and techniques that emphasize comprehension and
understanding, offer students a stimulating learning environment, and empower them to actively
participate in the educational process (Guardia et al., 2021; Yadgarovna & Husenovich, 2020).

Although, mathematics and teaching techniques were supported in previous studies, a lack of
emphasis on problem-solving techniques and a clearly apparent weakness among students in tackling
mathematical challenges were noticed. One factor contributing to this is a lack of attention on
employing many approaches to teach pupils mathematical problem-solving skills, despite the clear
influence these technigques have on improving pupils' performance (Simamora et al., 2019).

Most of the earlier research has concentrated on examining mathematics instructors'
approaches and techniques in solving mathematical challenges, a review of those studies shows that
these investigations addressed several components, including the degree of execution (as in the 2025
study of Al-Ahmari &amp; Al-Mohammadi 2025), identifying the most frequent techniques in
textbooks and classroom activities (as in Abughoush's study, 2019), evaluating planning,
implementation, and classroom interaction (as in the 2025 research of Bani Ahmad &amp; El-Shara),
and creating professional development programs based on design research to improve these practices
(as in Chirinda's study, 2021). Teachers show different degrees of dedication to planning, direct
instruction, and the use of certain math problem-solving methods overall. Still, it is evident that their
ability to apply various and complex problem-solving techniques must be improved.

Regarding methods, instrument development, and validation and reliability, past research
helped the present study. It also profited from the approaches used in earlier research, including
results, statistical analysis, and variable presentation. From their vantage point, the present study
aims at identifying the level of implementing mathematical problem-solving technigues among
school teachers in Jordan.

1.1 Study Questions

This study aimed at answering the following questions:

1. What is the level of implementing mathematical problem-solving methods among
school teachers?

2. Are there any significant differences among school teachers in terms of
implementing mathematics problem solving techniques based on their gender?

Study objectives

This investigation sought to determine from the level of implementing mathematical problem-
solving techniques among school teachers. It also aimed at identifying the statistical differences level
of implementing mathematical problem-solving technigues among school teachers based on their
gender.

2 Study Methodology and Sample

The study adopted a descriptive approach using survey questionnaire to collect data from the study
participants that can help to achieve its objectives. A total of 180 teachers were participated, as 75 of
them were males and 105 were females as shown in table 1.

Table 1. Descriptive of the Study Sample.

Variable Category Frequency Percentage Total
0,
Gender Male 75 41.7% 180
Female 105 58.3%

(Berta Garcia, Noor Abutayeh, Reda Al-Mawadieh, Munes Hamadneh, Ashraf Kan’an, Malek Jdaitawi,
Mohammad F. Al-Abdallat)
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2.1 Study Measurment

The study adopted the survey questionnaire from previous studies included Bani Ahmad and El-
Shara (2025), Al-Ahmari and Al-Muhammadi (2025), and Abu Ghosh (2019), with a total of twenty-
two items. The first step to validate the questionnaire, the researcher gave the first version of the
survey to eight professional experts from several Jordanian education college faculties. The
appropriateness and validity of the instrument in terms of comprehensiveness and content relevance
were confirmed, and any required changes. However, a total of 20 items were used for the final
version of the questionnaire. In terms of reliability, Cronbach's alpha coefficient, 0.89, was also used
to determine internal consistency reliability. The results show a great degree of reliability, therefore
increasing the instrument's credibility in measuring the desired variables as shown in table 2.

Table 2. Cronbach's alpha internal consistency coefficient.

Variable Internal Consistency
Problem Solving Techniques 0.89

2.2 Study Results

The study employed a range of statistical methods appropriate to its nature and to achieving
its research objectives. These included descriptive statistics and analysis of variance (ANOVA). To
interpret the mean responses of the sample on the instrument's items, a five-point Likert scale was
used for scoring, with scores assigned as follows: (1) very low, (2) low, (3) average, (4) high, and
(5) very high. The means were categorized as follows: values of 2.33 and below represents a low
level, values from 2.34 to 3.67 indicate an average level, and values from 3.68 to 5 represent a high
level.

Regarding to question one, table 3 shows that, from their perspective, mathematics teachers
employed a moderate level of problem-solving strategies, with a mean score of 3.58 and a standard
deviation of 0.62 as shown in table 3.

Table 3. Means and Standard of Mathematical Problem-Solving Strategies.

Standard
Variable Mean Deviation Level
Problem Solving 3.58 0.62 Moderate

Regarding to question 2, which stated are there statistically significant differences between
the mean scores of the study sample regarding the level of implementing mathematical problem-
solving strategies among school teachers, the arithmetic means and standard deviations were
calculated according to the variables of gender. Table 3 and 4 shows these results. Table 4 shows
apparent differences in the arithmetic means for the degree to which mathematics teachers employ
mathematical problem-solving strategies, driven by differences in gender and experience. To
determine whether these apparent differences were statistically significant at the significance level
(a < 0.05), a one-way ANOVA was used, as shown in table 5. Table 5 shows that there are no
statistically significant differences at the significance level (a < 0.05) between the mean ratings of
the study sample regarding the extent to which mathematics teachers employ mathematical problem-
solving strategies, attributable to the gender variable. The F-value was (0.010), and the significance
level was (0.921).

Table 4. Descriptive Statistical Level of Mathematical Problem-Solving based on Gender.

Variable Category N Mean Standard Deviation
Gender Male 75 3.56 0.55
Female 105 3.59 0.68
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Table 5. One-way ANOVA of the effect of gender mathematics teachers employ mathematical
problem-solving strategies.

Source of Variation Sum of Squares df Mean Square F Significance (p)
Gender 0.004 1 0.004 0.010 0.921
Total 2373.910 180

3 Discussion

Regarding to answer the research question, the study indicated that the participants scored
moderate level in implementing mathematics problem solving techniques. The results may be
attributed to the teachers' modest use of problem-solving techniques is thought to be caused by their
proclivity to rely on a small number of conventional classroom activities. Some instructors also lack
enough methodical training to expose them to various problem-solving strategies appropriate for
several pupil levels. Furthermore, little class time and large teaching workloads might lead instructors
to favor approaches that are simpler to use and faster to produce results at the price of those that need
more time or more in-depth preparation and application abilities.

The most highly rated approach—maodeling or sketching—is explained by its extensive
employment in mathematics education. It is readily incorporated into classroom activities and
directly related to visual representation abilities, which enable pupils to grasp the linkages between
the parts of the issue and to understand it. The study results also presented a significant difference
between teacher’s gender in terms of implementing mathematics problem solving techniques. This
may be attributed to the fact that, regardless of gender, mathematics teachers share a similar
perception of mathematical problem-solving strategies, as their teaching practices rely more on prior
experience and training than on gender differences. Furthermore, official curricula and training
programs provide standardized guidelines for all teachers, promoting uniformity in classroom
practice.

3.1 Study Implications

The study contributed to literature by filling the gap in terms of identifying the level of
implementing mathematical problem-solving techniques among school teachers in Jordan.
Additionally, the findings of this study can help mathematics curriculum designers to create suitable
material, approaches, activities, and assessments so that students may successfully employ
mathematical problem-solving techniques and so meet the required learning outcomes.

3.2 Recommendations

In light of the results of this study, the following recommendations can be made which are
creating teacher training courses and workshops to increase the application of mathematical problem-
solving techniques, with a particular emphasis on seldom-utilized ones like estimating and checking,
back testing, and pattern identification. Additionally, include activities suitable for the classroom that
motivate pupils to use different approaches, especially those needing deductive reasoning and
disciplined planning. Finally, the study limited to small sample size, therefore, future studies should
maximize the study sample.
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This study sought to examine teachers' attitudes toward the use of educational
robots to foster student personalities and to analyze the nature and degree of
these attitudes as well as gender, academic qualifications, and years of
experience variations. A descriptive-analytical approach was used; 100
instructors from Jubilee School and King Abdullah Il Schools for Excellence
were chosen at random. Three areas were assessed on a researcher-created
questionnaire: the part educational robots play in fostering students' social and
personal skills, boosting critical and creative thinking, and fulfilling student
needs while enhancing the learning environment. With Cronbach’s alpha =0.95,
the instrument exhibited strong validity and reliability. Results showed that
teachers often had favorable attitudes (M = 3.70). The results show that, in
general, teachers are strongly in favor of integrating educational robots to
improve gifted pupils' personal, social, and cognitive growth, hence creating a
basis for training programs and curriculum development to use robotics
effectively in education.
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1 Introduction

Because of ongoing technical developments, the modern educational system is changing
quickly. Improving the quality of education, developing students' physical, mental, social, and
academic abilities and producing its results depends on the use of digital technologies, which have
become important and a basic component (Alahmari et al., 2023; Al-Mseidin et al., 2023). Among
the most visible of these contemporary technologies is the use of educational robots, which offer
interactive learning environments that build cognitive and practical abilities in students via
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experiential learning and direct experimentation (Bai & Tian, 2025; Lampropoulos & Papadakis,
2025; Zou et al., 2025).

Given the nature and requirements of the present generation, technology is fast becoming a
must-have in the educational system. In a largely digital setting, conventional approaches are no
longer enough to inspire students or satisfy their learning needs. Furthermore, the knowledge
revolution has changed how information is acquired, therefore requiring the deployment of
technology to make curricula more interesting and interactive and to activate educational channels
of communication, accounting for individual differences and varied educational demands (Dahlan,
2025; Rosen, 2025). This change has caused teachers and pupils to reassess their respective roles in
the educational system.

Teachers have developed guides and facilitators instead of just transmitters of information.
Students have instead evolved to be active collaborators in building knowledge via research, inquiry,
engagement, and the use of a range of digital tools. This means that teachers must have sophisticated
technical expertise to foster 21st-century skills in pupils, including critical thinking, cooperative
work, and excellent communication (Herlinawati, 2024; Toh et al., 2016; Rahimi & Oh, 2024).

Through simulation and engagement with many learning environments (Bano et al., 2024; Chiu
& Hwang, 2024; Munoz Ubando et al., 2025; Yang, 2021; Zhang & Zhu, 2024), it helps one to more
clearly understand scientific and technical ideas as well as their contribution in promoting creativity.
Educational studies show that using educational robots can boost learner motivation and
independence, foster higher-order scientific thought abilities, and raise learning results. Additionally,
it encourages cooperative learning and the creation of visually and practically symbolic
representations of abstract ideas. Moreover, some research has demonstrated that using robots to
learn is at least as effective as conventional techniques and may even go above it in terms of time
efficiency and learning quality. This emphasizes how crucial it is to include them in several
educational settings under expert supervision (Ching & Hsu, 2024; Hong, 2024; Mamatnabiyev et
al., 2024; Lotriet & Gouws, 2025).

Considering how crucial it is to cultivate gifted students as a human resource contributing to
society's advancement, educational robots provide a practical tool for providing learning
environments rich in intellectual difficulties and ongoing stimulation, hence enhancing the
development of their cognitive, emotional, and social abilities. The teacher here is absolutely crucial
for the effective adoption of this technology. Studies verifying the success of educational robots in
developing problem-solving abilities and producing creative ideas have sparked more research
interest in analyzing teacher attitudes about their use in several academic courses (Al-Hashemi, 2018;
Al-Omari & Al-Siman, 2020; Al-Ruwaili, 2018; Yeslyamov, 2024). Therefore, this study aimed at
identifying teachers’ attitudes towards using educational robots in developing students’ personalities
in Jordan.

2 Literature Review

This study seeks to find out teachers' perceptions regarding the employment of educational
robots to shape students' characters in Jordan and to show the nature and degree of these attitudes.
Furthermore, it tries to find statistically significant variations in the attitude of teachers across gender,
academic credentials, and years of experience.

2.1 Study Question

What are the attitudes of teachers of gifted students in Jordan towards the use of educational
robots in developing students' personalities?

2.2 Significant of the Study

The results of the study give researchers and education policy makers a crucial information
foundation and aid in the creation of specialized teacher training programs for gifted students, as well
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as contemporary educational curricula incorporating educational robots. This helps to raise the
caliber of instruction and satisfy the psychological and academic needs of gifted children in Jordan.

3 Methodology

A descriptive-analytical method was used through a questionnaire to collect data from the study
sample of 100 teachers. The study sample was based on demographic variables, namely gender,
academic qualification, and years of experience. Accordingly, the study sample is described as
follows:

3.1 Data Collection Tools

The researcher developed a study instrument to achieve the study's objectives, which measures the
level of social interaction and its relationship to school discipline among school principals in the
Wadi Al-Seer Education Directorate, from the teachers' perspective. This was done by referring to
several previous studies, including Al-Akhtar and Al-Furaih (2023), Al-Juaid and Al-Ajami (2023),
and Al-Ateeq (2012).

Giving the instrument in its original state to a group of Jordanian university professors
confirmed its validity and reliability which was 0.95.

4  Results and Discussion

The average values and standard deviations for the dimensions measuring teachers' attitudes
towards the use of educational robots, as well as for the scale overall, were determined in response
to this question. The items within these dimensions were also computed for the mean and standard
deviations as shown in table 1.

Table 1. Study Sample

Variable Mean Standard Deviation Rating
1. Overall Attitudes Scale 3.70 0.82 High

5 Discussion

Teachers of gifted children in Jordan held both strong and middling opinions on the application
of educational robots to shape pupils' personalities, as shown in Table 4. The overall mean across all
dimensions was 3.70 (SD = 0.82), indicating a high level of agreement. These findings show that
teachers in Oman strongly support the use of educational robots to foster different facets of gifted
students' personalities. Among other reasons, the significance of educational robots in offering
creative, interactive, and learning possibilities that aid in the development of pupils' social, critical-
thinking, and creative abilities helps to explain this support.

Moreover, the range of teaching techniques made possible by robots provides interesting and
varied learning experiences that appeals to brilliant kids, hence making the educational environment
more appealing. Moreover, robots are becoming useful tools to fulfill students' needs and create a
sophisticated learning environment as educational technology quickly advances.

Generally, the results show that teachers understand the added benefit educational robots
provide in nurturing gifted pupils' talents, a good sign of the greater technology incorporation into
the educational system.

6 Conclusion and Recommondations

In conclusion, the results of this study confirm that teachers had a high attitude towards using
education arobots in teaching and leanring. Based on the results, the investigator suggests that the
decision makers should create an instructional program that emphasize using robots to improve
student critical thinking, creativity, cooperation, and coordination. Furthermore, using this with a
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range of educational groups and samples, and carrying out more study and research on teachers'
perspectives on using educational robots.
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