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Abstract

A wide range of strategies in English language teaching has been ARTICLE HISTORY
undertaken, such as the integration of local wisdom. This study aims at Received: 30 September 2025
exploring the interrelationships between environmental literacy, critical ~Revised: 25 April 2026
thinking and problem solving, and technology integration within local- Accepted: 12 May 2026
wisdom-based English language learning. Six constructs were generated,

including Environmental System Interaction, Critical Thinking and

Problem-Solving, Value and Pro-Environmental Behavior, Sasirangan
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Value Integration, Technology Integration, and Learning Competence. This KEYWORDS

study employed a quantitative cross-sectional design. The researchers Integration, Language
distributed a 5-point Likert scale questionnaire using Google Forms to 748 Competence, Local Wisdom,
senior high school students in South Borneo. The data was analyzed by Sasirangan, Technology
using partial least squares structural equation modeling version 4. The

statistical results supported seven proposed hypotheses, but two

hypotheses are not significantly different. The findings indicate that

Sasirangan value integration is beneficial towards language competence,

and other variables such as critical thinking and problem-solving and pro-

environmental behavior provide a substantial influence on technology

integration and Sasirangan value integration. The significance of the

cultural contextualization of language learning shows that local wisdom is

a noteworthy approach to enabling the students to be increasingly

engaged, increasingly cultural, and even more likely to enhance their

learning experience.
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Introduction

Digitizing education has its merits and hurdles for the system, and this is applicable to
every stakeholder in the education system. The school system should be adequately
planned and connected; trained teachers should learn how to introduce the innovation
within a short period of time, and motivated students should learn in an experiential way
(Flecther et al., 2020; Islam et al.,, 2024). A number of countries, such as Finland,
Singapore, and Norway, externalized the trend to an increasingly digitalized educational
framework not only internally but also in the overall course of the globalization of the
educational system and the enhancement of the global testing framework, such as PISA
(McCarthy, 2023). This transformation requires not only IT skills but also pedagogical
innovation to ensure that technology enhances, rather than solely digitizes, the learning
experience (Asmayawati et al., 2024; Flecther et al., 2020). It also presents personalized
learning.

In Indonesia, the integration of local wisdom into education has emerged as a novel
pedagogical approach to enhance the relevance of learning to local contexts and cultures.
Local wisdom, as collective knowledge, beliefs, and practices, presents a promising link
for such promotion because it reflects community-based knowledge, sustainable
practices, and cultural identity (Darmadi, 2018; Fuad et al., 2024; Mulyanah et al., 2025;
Ramdiah et al,, 2020; Sapta et al., 2025). Among many traditional clothes in Indonesia,
Sasirangan, the traditional dyed cloth of South Borneo, is not only widely worn by
students from kindergarten to senior high schools, teachers, lecturers, bankers, and other
employees in South Borneo as a common uniform every Thursday but also a symbol of
harmony with nature and creativity through patterns and colors (Ekawati et al., 2019;
Permatasari et al., 2025; Ramdiah et al., 2024).
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Sasirangan has been utilized in science, social studies, and mathematics to teach natural
dyes, trade history, and geometric patterns. However, its potential as a contextual
learning medium in English language classrooms in senior high schools—especially when
combined with digital technologies—remains underexplored. This represents a missed
opportunity to promote contextualized, culturally grounded language learning and to
engage students through authentic materials that connect language, environment, and
identity. It investigates the integration of Sasirangan-based local wisdom with
technology-enhanced English learning in senior high schools. It examines how
environmental system interaction (ESI), critical thinking and problem-solving (CTPS),
value and pro-environmental behavior (VPB), and technology integration (TI) interact to
foster Sasirangan value integration (SVI) and ultimately improve students’ language
competence (LC).

The researchers, in this study, investigated senior high school students’ perspectives on
the integration of Sasirangan cloth in English learning with technology used. They tried
to establish how the environmental system interaction, students’ critical thinking and
problem-solving skills, and value of pro-environmental behavior can be used to assess
technology integration and Sasirangan value integration and then predict students’
English competence. By doing so, the study contributes to the development of a culturally
responsive, technology-supported learning model that prepares students for both local
and global challenges. The model is expected to help students to think critically using the
learning materials surrounding them and to help teachers understand how to manage
their classrooms in creating eco-English to raise students’ critical thinking skills,
environmental care, and language competence.

Literature Review

Local Wisdom Integration in English Language Teaching

Incorporating local wisdom in education is crucial because it can help preserve cultural
heritage, foster educational practices relevant to indigenous knowledge and traditions;
and create more contextual learning for students (Hanapi et al., 2025; Mulyanah et al,,
2025). Contextualizing learning within students’ socio-cultural realities can motivate
deeper engagement and improve long-term retention of knowledge. Students can easily
construct and understand the concepts, as the topics are relevant and relatable to their
lives and draw on their experiences and social activities around them (Tutal, 2023). The
link between learning and students’ realities brings connection, and it contributes to
long-term understanding (Lim et al., 2025; Tutal, 2023).

Integrating local wisdom in language teaching materials and methods has been shown to
improve various learning outcomes, including language proficiency, engagement,
motivation, and self-directed learning (Sukmawati et al., 2025). When contextual
scaffolding and meaningful cultural content are combined with interactive technology
tools, such as augmented reality-based interactive e-books featuring local wisdom, the
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learning process not only becomes more appealing and enjoyable but also can
significantly improve students’ learning outcomes (Isnaniah et al., 2025; Saputri &
Rohiyatussakinah, 2019; Schorr et al., 2024). Moreover, integrating local wisdom, such as
Surabaya Zoo, Semanggi, and Maulud Nabi, when developing teaching materials of data
presentation using local wisdom for preservice teachers can empower preservice
teachers’ skills in data presentation and cultural understanding (Lutfianto et al., 2020).

In the South Borneo context, research on integrating local wisdom and technology has
been conducted by Isnaniah et al. (2025). Instead of relying on general local wisdom, they
developed an augmented-reality e-book, Learning English with South Borneo Culture,
which features traditional houses, Bubungan Tinggi, river life, floating markets, and local
foods such as Soto Banjar. The results of this study showed that technology demonstrated
differential effectiveness across student ability levels, with moderate students benefiting
most from the culturally embedded content. It improved elementary students' English
vocabulary acquisition and contextual use.

Sasirangan cloth, a form of local wisdom in South Borneo that is not well studied, is a
cultural heritage and a regional flagship product. It has great potential as a contextual
learning resource (Ramdiah et al., 2024; Wahyu, 2021). This aligns with constructivist
and experiential learning theories, which emphasize that knowledge is co-constructed
through interaction with authentic materials (Holmes, 2019). Thus, Sasirangan is
expected to stimulate students’ curiosity, prompt critical reflection on cultural and
environmental issues, and encourage active use of language. Previous studies have
examined Sasirangan as a learning medium for subjects such as biology, chemistry, and
social studies (Permatasari et al., 2025; Ramdiah et al., 2024). However, its role in English
language learning—especially when supported by digital technologies—has been largely
unexplored. This gap is significant given that technology-enhanced cultural learning can
simultaneously develop language competence, cultural appreciation, and critical
thinking.

Additionally, contemporary research has shown that local wisdom helps strengthen
linguistic competence, learning engagement, motivation, cultural cross-awareness, and
the preservation of cultural identity in language learning. Nevertheless, most research
focuses on positioning local wisdom as a pedagogical context that stands alone yet is
explicitly linked to environmental competencies (Darmadi, 2018; Fadli & Irwanto, 2020;
Fuad et al., 2024). Relating local wisdom and environmental competence is crucial
because traditional cultural practices reflect ecological systems and sustainable values
that can be examined and integrated pedagogically when students understand
environmental systems, demonstrate critical thinking, and practice pro-environmental
behavior oriented toward environmental agency (OECD, 2023). Thus, this study proposes
to examine the relationship among local wisdom, Sasirangan, and environmental
competencies to determine their influence on students' language development.
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Technology Used in English Language Learning

The transformation of education accelerated significantly following the Covid-19
pandemic, introducing numerous digital tools and platforms that support English
language learning, including GenAl for L2 writing (Darvin, 2025), digital flashcards
(Akmal & Nurjanah, 2024; Zarrati et al., 2024), e-modules (Amelia et al., 2024), and Al-
powered applications such as ChatGPT (Mutammimah et al., 2024). Technology has also
been found to improve personalization and increase the availability of original input to
students, as well as enhance collaborative learning (Kovari, 2025; Tabasi et al., 2024).
One promising technology that holds great promise for enhancing language teaching and
learning is augmented reality, or AR.

Existing literature shows that AR has significant potential to improve vocabulary
retention and comprehension. Through interactive, immersive features in AR
applications, students can expand their vocabulary, get a better understanding and
practical application, and make their learning more engaging and effective (Kholodniak,
2025; Marrahi-Gomez & Belda-Medina, 2024; Peres-Jorge et al., 2025). Furthermore, AR
not only provides interactivity but also gives realistic language practice environments
that are effective for improving speaking and writing skills (Kurniawan et al., 2024).
Learning with AR was reported to improve students’ engagement and performance and
reduce their cognitive load by providing visual and interactive aids that simplify complex
concepts, making it easier for them to understand and retain information (Vijayakumar
etal.,, 2025). Additionally, personalized learning through AR caters to individual students’
needs, enhances their learning outcomes, and boosts their motivation and engagement.
Its interactive nature makes learning more enjoyable and increases students’ willingness
to participate and learn (Di Fuccio et al., 2024; Sreelakshmi et al., 2026).

Despite its effectiveness, adopting AR in the classroom requires addressing challenges.
To be effective, integration of AR in language education requires proper teacher training.
Teachers need to be qualified and equipped with the skills to use AR technology and
integrate it into their teaching practices (Amalia & Rizal, 2025; Marrahi-Gomez & Belda-
Medina, 2024). When deciding to integrate AR, high development costs, technical
challenges, and the need for adequate infrastructure are high barriers to its widespread
adoption in education (Amalia & Rizal, 2025; Kojic et al., 2025).

However, successful AR integration in language teaching does not depend solely on the
presence of digital devices; it also depends on teachers’ and students’ cognitive readiness
and affective factors, particularly critical thinking skills, contextual awareness, and a
meaning-oriented approach. Those factors will determine whether technology can be
used effectively and whether it results in significant development of language
competencies (Sukmawati et al., 2025). Much research on technology integration in ELT
focuses on the effectiveness of specific media or applications without considering
conceptual factors, such as environmental competencies, that enable meaningful use.
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Whereas, in sustainable education, the integration of technology should be a medium for
reflection, exploration, and decision-making for real problems, not just become
information media (Alharbi, 2026; Dhanyamol & Senthunarayanan, 2025; Schorr et al,,
2024).

Although technology integration in language teaching has been shown to improve
students’ motivation, engagement, linguistic performance, and learning outcomes, there
is a theoretical gap regarding factors that enable technology to be used reflectively,
meaningfully, and contextually. In the context of sustainable education, this study seeks
to fill this gap by providing a conceptual approach that positions environmental
competencies as driving factors for meaningful technology integration, thereby
explaining the correlation among technology, local wisdom, and language competencies
comprehensively.

Environmental Competencies and their Impact in Education

Environmental competencies refer to knowledge, skills, attitudes, and values enabling
individuals to respond to and address environmental challenges in various contexts
(Araujo-Vizuete et al., 2022; Blanco et al., 2024). Because they are crucial, many
educational institutions integrate these competencies to prepare and equip students for
sustainable learning and to enhance their scientific literacy and environmental
understanding. They include methods such as project-based learning and the use of
environmental topics in curricula (Bramwell-Lalor et al., 2020; Nazarenko & Kolesnik,
2018). Environmental science competencies in the PISA 2025 science framework also
emphasize students as agents of change who can address climate and complex
environmental problems (Asgher et al., 2021; OECD, 2023).

This study constructs environmental competencies into three operational dimensions
that represent cognitive/knowledge, reflective, and affective sustainable learning; they
are environmental system interactions, critical thinking and problem-solving, and pro-
environmental values and behaviors (Farooq et al.,, 2022; Seo et al., 2020). Environmental
System Interaction (ESI) is the ability to engage with and adapt to ecological and
technological environments in ways that foster sustainability and innovation. In the
learning, students are expected to understand the effects of human activities on the
environment and recognize local environmental issues. This competency can trigger
students’ awareness and exploration. Critical Thinking and Problem-Solving (CTPS)
captures the capacity to analyze problems, evaluate evidence, and develop solutions in
complex situations (Maryam et al., 2025). Mejia & Sargent (2023) argue that critical
thinking skills can be reinforced by technology by guiding teachers to select, assess, and
evaluate technology tools for their English classroom use. Value and pro-environmental
behavior (VPB) that reflects students’ ethical orientation and actions toward
sustainability and social responsibility (Anggereini & Yelianti, 2023; Raphael &
Nandanan, 2024; Seraj, 2024). Derived from this construction, it can be understood that
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environmental competencies can be pedagogical enablers that relate local wisdom,
technology, and language competence within a sustainable educational framework.
Although various studies have examined the relationship between local wisdom,
technology, and language learning, there remain limitations in explaining how students'
environmental competence influences the simultaneous integration of these two
dimensions. This gap underscores the need for creating a conceptual model. The given
current research, in its turn, analyzes a connection between environmental competencies
and perception, which is one of the local wisdoms taught within Sasirangan, and the use
of AR technology in reference to the learning process and mastery of the English language.
It is preceded by a digital transformation that will happen after the pandemic and is
responding to the rhetoric in order to make education culturally based and sustainability
focused (Asgher et al.,, 2021; Kayanja et al., 2025; Zhang & Liu, 2023).

Conceptual Framework

This study focused on six interrelated constructs. First, Environmental System
Interaction (ESI) is the students’ ability to engage with and adapt to ecological and
technological environments in ways that foster sustainability and innovation. In the
learning, students are expected to comprehend the effect of human activities on the
environment and realize the environmental issues locally. This construct can trigger
students' awareness and exploration. Second, Critical Thinking and Problem-Solving
(CTPS) captures the capacity to analyze problems, evaluate evidence, and develop
solutions in complex situations (Maryam et al., 2025). The learning was designed to foster
CTPS skills through the lessons designed by the teachers and the researchers. Then, the
third is Value and Pro-environmental Behavior (VPB) that reflects students’ ethical
orientation and actions toward sustainability and social responsibility (Anggereini &
Yelianti, 2023; Raphael & Nandanan, 2024; Seraj, 2024). These three constructs were
taken from PISA environmental science competences (Eames et al., 2024; Syahmani et al,,
2021).

In the framework of this study, these three constructs function as the cognitive and
affective inputs. These inputs are mediated through the fourth construct, technology
integration (TI), which denotes the effective adoption of digital tools to support English
learning processes (Listia et al., 2022; Majitol & Yunus, 2023) and the fifth construct,
Sasirangan Value Integration (SVI). In SVI, the local cultural values symbolized in
Sasirangan cloth, especially in the patterns such as naga balimbur, turun dayang, kulat
kurikit, kambang kacang, and other patterns, were included in the reading text in English
learning. SVI functions to present meaningful contextualization in the classroom. Finally,
the last construct that is language competence (LC) plays a role as the output shaped by
critical reflection and cultural meaning-making. The proposed conceptual model of this
study is illustrated in Figure 1.
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Figure 1
Proposed Conceptual Model

ESI

H8

LC
CTPS

H9

VPB

Research Hypotheses

From Figure 1, the hypotheses proposed in this study are: ESI has a significant positive
effect on TI (H1), ESI has a significant positive effect on SVI (H2), CTPS has a significant
positive effect on TI (H3), CTPS has a significant positive effect on SVI (H4), VPB has a
significant positive effect on TI (H5), VPB has a significant positive effect on SVI (H6), TI
has a significant positive effect on SVI (H7), TI has a significant positive effect on LC (H8),
and SVI has a significant positive effect on LC (H9). The independent variables are ES],
CTPS, and VPB. The mediating variables are TI and SVI; meanwhile, the dependent
variable is LC.

Method

Research Design

The researchers employed the PLS-SEM, or Partial Least Squares Structural Equation
Modeling. It examined the structural relationship among ESI, CTPS, VPB, TI, SVI, and LC.
PLS-SEM is appropriate to predict a model and provide robust predictive power (Sarstedt
etal.,, 2023). Itis also an appropriate tool for L2 studies (Sanjaya & Anggraeni, 2026). This
study is an initial study as part of a research and development study in developing an
instructional medium named SasiVision, which integrated Sasirangan and augmented
reality in teaching English to senior high school students in South Borneo, Indonesia. The
deep learning approach is used in their curriculum with the pedagogical practices of
content-based instruction, critical reading strategy, differentiated learning, guided
practice, and sentence starters. English is taught 3 x 45 minutes a week. In this study, the
Sasirangan is integrated into the material of argumentative and descriptive texts with the
stages of pre-reading, while reading (guided practice, literal, and inferential
comprehension), and post-reading. The learning outcome is to evaluate and reflect on
explicit and implicit information from narrative, exposition, and discussion on current
issues, both national and global, or topics related to other subjects in written or
multimodal texts.
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Participants

The participants of this study were 748 senior high school students in six public schools
from 142 public high schools in Banjarmasin, South Borneo, Indonesia. These schools
voluntarily joined the research. Two schools are located in the city, two schools in rural
areas, and two schools in coastal areas. These students are in the twelfth grade with
various levels from A1 to B1, aged between 16 and 19 years old. They come from various
academic majors such as language, science, health, and business. The information of
participants in this study, including gender, age, major, schools, technology access,
internet access, social media usage, daily online/social media usage, plans to continue to
higher education, parents’ income, and daily language, is provided in Table 1.

Table 1
Respondent Profile (N= 748)
Question Categories N %

Gender Female 437 58.42
Male 311 41.58

Age 16 years old 60 8.02
17 years old 535 71.52
18 years old 139 18.58

19 years old 14 1.87

Major Science 380 50.80
Social sciences 164 2193

Language 23 3.07

Business 49 6.55

Engineering 15 2.01
Others 117 15.64
Schools School 1 96 12.84
School 2 171 22.86

School 3 39 5.21

School 4 35 4.68

School 5 235 31.40

School 6 172 2299

Technology Access [ have my own cellphone. 733  97.99
I do not have my own cellphone. 3 0.40

I have a laptop. 9 1.20

I do not have a laptop. 3 0.40

Internet Access [ have internet access at school, e.g., Wi-Fi. 38 5.08
I do not have internet access at school, e.g., Wi-Fi. 30 4.01

[ have internet access at home, e.g., Wi-Fi. 259 34.63

I do not have internet access at home, e.g., Wi-Fi. 15 2.01

[ have internet access/data package on my phone. 406 54.28

Social Media Usage Instagram 292  39.04
TikTok 364 48.66

YouTube 52 6.95

Others 40 5.35

Daily Online/Social Media Usage > 6 hours per day 175 23.40
4-6 hours per day 302 40.37

2-4 hours per day 191 25.53

1-2 hours per day 64 8.56

< 1 hour per day 16 2.14

Plan to Continue to Higher Education Yes, to Diploma 3 (D3) 25 3.34
Yes, to Diploma 4 (D4) 4 0.53

Yes, to an undergraduate degree (S1) 395 5281

Yes, but later 236 31.55
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No 88 11.76

Parents’ Income <IDR 2,500,000 327 43.72
IDR 2,500,000 - IDR 3,496,150 165 22.06

IDR 3,496,151 - IDR 4,000,000 99  13.24

IDR 4,000,001 - IDR 6,000,000 86 11.50

IDR 6,000,001 - IDR 10,000,000 44 5.88

>[DR 10,000,000 27 3.61

Daily Language Indonesian 131 17.51
Mother tongue 562 75.13

Foreign language (e.g., English) 6 0.80

Others 49 6.55

Instrument

A structured questionnaire comprised six constructs measured on a five-point Likert
scale (strongly disagree (1) to strongly agree (5)). Three of the constructs—
Environmental System Interaction (ESI), Critical Thinking and Problem-Solving (CTPS),
and Value and Pro-environmental Behavior (VPB)—were taken from the PISA 2025
science framework of the environmental science competencies. The researchers
proposed three more constructs: Learning Competence (LC), Sasirangan Value
Integration (SVI), and Technology Integration (TI) to emphasize the context and purpose
of this study. Content validity was ensured through expert review by three lecturers from
Universitas Lampung, Universitas Lambung Mangkurat, and Politeknik Negeri Madiun.
Revisions were made based on the experts’ suggestions. The reliability test showed that
nine items were removed, so thirty-one items were used in this study to gather the data.
Table 2 presents the list of variables and their items.

Table 2
List of Variables and Their Items
Variable Item Statement
Environmental Science ESI1 I can describe how Earth's physical systems (air, water,
Integration soil) interact with living things.

ESI2 I understand how human activities such as
environmental pollution affect natural systems.
ESI3 I can explain the positive and negative impacts of human
actions on the environment over time.
ESI4 [ know how culture influences environmental change.
Critical Thinking and Problem- CTPS1 1 evaluate information from various sources (e.g.,
Solving science, local knowledge, social media) before forming
an opinion about environmental issues.

CTPS2 I think creatively when looking for solutions to
environmental problems, for example, waste from
Sasirangan cloth production.

CTPS3 I collaborate with others (friends, school, or family) to
protect the environment.

CTPS4 I consider the long-term impacts of today’s
environmental actions.

CTPS5 I have participated in projects or activities (e.g., clean-
ups, tree planting, campaigns) to protect the
environment.

Value and Pro-environmental VPB1  [believe that all living things, including humans, are part
Behavior of the environment.
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VPB2 I care about how environmental issues affect people in
different communities.

VPB3 [ feel optimistic that we can solve environmental
problems together.

VPB4 1 respect other people’s opinions even if they have
different views on environmental issues.

VPB5 [ believe that young people can make a big difference in
protecting the environment.

Language Competence LC1 [ can understand texts in English (articles, websites,
social media posts) about environmental issues.
LC2 I can watch or listen to videos or podcasts in English

about the environment and understand the main ideas.

I have enough confidence to discuss environmental
LC3 issues in English.

[ am able to generate ideas regarding environmental

LC4 problems and their solutions in English.
I understand environmental issues, facilitated by my
English skills.

LC5 Every time I need to search for environmental
information from worldwide sources, I use English.

LC6

Sasirangan Value Integration SVI1 I have learned about the environmental impacts of the

production process of traditional cloth such as
Sasirangan.

SVI2 [ am able to explain the process and values of Sasirangan
patterns in English.

SVI3 Learning about Sasirangan helps me understand how
local traditions can  support environmental
sustainability.

SVI5 [ am interested in writing or presenting about Sasirangan
in English as part of cultural and environmental

education.
Sv17 I want to learn more about Sasirangan while learning
English.
Technology Integration TI1 Learning media that help me understand the material

through visualization are important.
TI3 I need technology such as Augmented Reality to help me
understand English materials.

Ti4 I need a learning approach that makes me think more
deeply, understand meaning, and reflect, such as deep
learning.

TI5 I want English lessons to be connected with my local
culture.

Ti6 Learning media that incorporate local wisdom such as
Sasirangan are necessary.

TI8 I want to learn English using technology-based media

such as Augmented Reality.
Adapted from: The PISA 2025 science framework of the environmental science competencies

Procedure

Data were gathered via online and paper-based surveys conducted during school hours
under teacher supervision. Before filling out the questionnaire, the participants were told
what the study was about and gave their informed consent. An online survey that was
disseminated using Google Forms between August 7th and August 29th, 2025, served as
the study's instrument.
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Data Analysis

We used SmartPLS 4.0 software to analyze the data. The analysis was made up of two
parts: 1. Measurement Model Assessment: This means checking the reliability of
indicators (outer loading > 0.6), the internal consistency of reliability (Cronbach's Alpha,
composite reliability > 0.7), and the convergent validity (Average Variance Extracted >
0.5). 2. Structural Model Assessment—calculating path coefficients (f3), the coefficient of
determination (R?), and conducting significance testing via bootstrapping (5,000
resamples, t-value > 1.64, p < 0.05 regarded as significant).

Results

Measurement Model

To begin the analysis, the researchers applied the PLS algorithm, as illustrated in Figure
2. There are four indicators with outer loading values below 0.6. They are TI12, T17, SVI4,
and SVI6. These indicators were subsequently excluded from the model because they
failed to meet the validity requirements. After their removal, the remaining indicators
demonstrated outer loading values of at least 0.6, with most falling close to or surpassing
the recommended threshold of 0.7 (Hair et al, 2021). It means that the retained
indicators are sufficiently capable of representing their respective latent constructs.

Figure 2
PLS Algorithm Result
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Furthermore, the results in Table 3 confirmed that the construct was reliable, as reflected
in Cronbach’s Alpha (CA) and Composite Reliability (CR), both of which were above the
recommended threshold of 0.7 (Hair et al., 2021).
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Table 3
Reliability and Convergent Validity
Factor Item Loading CA CR AVE
ESI ESI1 0.692 0.763 0.850 0.521
ESI2 0.809
ESI3 0.794
ESI4 0.764
CTPS CTPS1 0.711 0.771 0.845 0.521
CTPS2 0.740
CTPS3 0.751
CTPS4 0.708
CTPS5 0.699
VPB VPB1 0.682 0.821 0.874 0.583
VPB2 0.775
VPB3 0.779
VPB4 0.752
VPB5 0.823
TI TI1 0.700 0.828 0.875 0.538
TI3 0.728
Ti4 0.736
TI5 0.731
TI6 0.751
TI8 0.755
SVI SvVI1 0.664 0.761 0.839 0.510
SVI2 0.739
SVI3 0.677
SVI5 0.762
SvVI17 0.725
LC LC1 0.767 0.858 0.894 0.585
LC2 0.771
LC3 0.766
LC4 0.804
LC5 0.713
LC6 0767

Itis seen in Table 4 that most HTMT values are below the conservative threshold of 0.85.
It exceeds the level (0.856 and 0.863). However, it still remains under the liberal cut-off
of 0.09. These results show evidence of discriminant validity across the constructs.
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Table 4
The Heterotrait-Monotrait (HTMT)
CTPS ESI LC SVI TI VPB

CTPS

ESI 0.856

LC 0.547 0.483

SVI 0.597 0.435 0.735

TI 0.660 0.596 0.488 0.747

VPB 0.863 0.781 0.337 0.409 0.647
Structural Model

In the structural model assessment, the hypothesized relationships among constructs
were examined through the estimation of path coefficients () and the coefficient of
determination (R?).

Figure 3
Bootstrapping result with 5,000 subsamples

Figure 3 and Table 5 present the structural phase findings from the SmartPLS
computation. The structural model was evaluated by examining the path coefficients ([3),
t-values, and p-values to test the proposed hypotheses. The results indicate that
Environmental System Interaction (ESI) has a significant positive effect on Technology
Interaction (TI) (B = 0.141, t = 3.123, p = 0.002), thus supporting H1. However, ESI did
not significantly influence Sasirangan Value Integration (SVI) (8 = -0.023, t = 0.523, p =
0.601), leading to the rejection of H2. Critical Thinking and Problem Solving (CTPS) was
found to significantly predict both TI (f = 0.244, t =4.631, p < 0.001) and SVI (3 = 0.303,
t = 6.414, p < 0.001), supporting H3 and H4. Similarly, Value and Pro-environmental
Behavior (VPB) showed a significant positive effect on TI ( = 0.282, t =5.949, p < 0.001;
H5 supported), while its relationship with SVI was negative yet significant (f = -0.163, t
=3.258, p =0.001; H6 supported). Moreover, TI strongly and positively influenced SVI (3
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=0.541,t=12.440, p < 0.001), lending strong support to H7. Tl on LC was insignificant (3
=0.070, t=1.570, p < 0.116), while SVI has a strong positive effect on LC ( = 0.567, t =
11.915, p < 0.001).

Table 5

Path Analysis
Hypothesis: Path B t-value p-value Supported
H1: ESI->TI 0.141 3.123 0.002 Yes
H2: ESI - > SVI -0.023 0.523 0.601 No
H3: CTPS->TI 0.244 4.631 0.000 Yes
H4: CTPS - > SVI 0.303 6.414 0.000 Yes
H5: VPB- > TI 0.282 5.949 0.000 Yes
H6: VPB - > SVI -0.163 3.258 0.001 Yes
H7: TI - > SVI 0.541 12.440 0.000 Yes
H8: TI- > LC 0.070 1.570 0.116 No
H9: SVI - > LC 0.567 11.915 0.000 Yes

Notes: The threshold of the t-value is >1.96. The threshold of the p-value is < 0.05 (Al-Hattami, 2023; Hair et
al, 2021).

Coefficient of Determination (R?), Effect Size (f?), and Predictive Relevance (Q?)

Table 6 shows how much variance of the dependent variable is explained by its predictor
variables in the model. The ranges of the values are weak (0-0.10), modest (0.11-0.30),
moderate (0.30-0.50), and strong (>0.50). Technology integration accounted for 34.7%
of the variance (R* = 0.347), Sasirangan value integration explained 40.6% (R* = 0.406),
and language competence explained 37.5% (0.375). Collectively, the results highlight the
central role of Sasirangan Value Integration and Critical Thinking and Problem Solving in
enhancing Language Competence, while the direct impact of Technology Integration was
found to be limited.

Table 6
Coefficient Determination (R?)
R Square R Square Adjusted Consideration
Language Competence 0.375 0.373 Medium
Sasirangan Value 0.406 0.403 Medium
Integration
Technology Integration  0.347 0.345 Medium

The effect size (f2) between the constructs is shown in Table 7. The categories of the effect
size are small (0.02), medium (0.15), and large (0.35).
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Table 7
Effect Size (f?)
CTPS ESI LC SVI TI VPB
Critical Thinking and Problem 0.066 0.041
Solving
Environment System Interaction 0.000 0.016
Language Competence
Sasirangan Value Integration 0.328
Technology Integration 0.005 0.322
Value and Pro-environmental 0.020 0.059
Behavior
SSO SSE Q? (=1-SSE/SS0)
Critical Thinking and Problem Solving (CTPS) 3.740.000 3.740.000
Environment System Interaction (ESI) 2.992.000 2.992.000
Language Competence (LC) 4.488.000 3.527.513 0.214
Sasirangan Value Integration (SVI) 3.740.000 2.994.478 0.199
Technology Integration (TI) 4.488.000 3.664.863 0.183

Value and Pro-environmental Behavior (VPB) 3.740.000 3.740.000

Discussion

The present study examined the integration of environmental system interaction, critical
thinking and problem solving, value and pro-environmental behavior, and technology
integration within the context of local wisdom-based English language learning. Among
nine hypotheses, the statistical results supported seven proposed hypotheses. However,
two hypotheses are not supported.

Sasirangan Value and Technology Integration Roles to Language Competence

The results show that Sasirangan Value Integration (SVI) is the strongest predictor of
Language Competence (LC) (f=0.567). On the other hand, Technology Integration (TI) is
insignificant to LC. This effect indicates that culturally embedded innovation directs
language competence. In this study, the use of Sasirangan as traditional cloth embedded
into reading text and listening activities functions as pedagogical mediators that foster
contextual learning. It supports sociocultural learning perspectives. Adam et al. (2024)
and Jiang and Zhao (2025) stated that culturally meaningful learning mediated
knowledge better than isolated practices and improved comprehension and expressive
skills. Likewise, Hanapi et al. (2025) and Alkhudiry (2022) stated that meaningful and
contextual learning is in line with experiential learning principles in which students are
not solely passive learners but active knowledge co-constructors. Therefore, students can
construct their current knowledge of Sasirangan with the lessons they learn in the
classroom. Theoretically, this suggests that language competence is most effectively
achieved when instructional learning integrates cultural values meaningfully for students
(Lim etal., 2025; Tutal, 2023). Two teachers among six teachers in this study have already
integrated local wisdom, especially Sasirangan in their English class. This integration
came from their initiation. They provide students with relevant activities and exhibition
at the end of the semester. This, incorporating local wisdom particularly Sasirangan as
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learning resources is predicted to support students’ language competence. As local
wisdom becomes a strategic English learning resource, schools and teachers should
maximize the cultural values in learning activities.

Regarding the insignificant result of TI to LC (f=0.070), the finding of this study
emphasizes that technology functions as a facilitator. It is able to support innovation
when it is integrated with culture. It is in line with Feriyanto and Anjariyah (2024), Jiang
and Zhao (2025), and Larsen-Freeman et al. (2024), who stated that technology alone is
insufficient to enhance language learning outcomes without meaningful cultural content
and task-based engagement. This is different from Gu (2025) who highlights that
technology is the fundamental dimension in English learning. Specifically, to many
Indonesian and other non-English-speaking countries’ students, English is often
perceived as distant from their daily communicative realities. Such perceptions may
reduce intrinsic motivation and limit meaningful language use, resulting in surface-level
engagement despite the presence of technological tools. This proves that merely using TI
in the English classroom is not adequate without teachers’ contribution to provide the
context for learning English and meaningful as well as purposeful interaction. Isnaniah et
al. (2025) study, for instance, proved that an AR e-book that features the culture of South
Borneo showed effectiveness on students’ English ability. In other words, technology
must be integrated with culturally relevant materials and cognitively engaging tasks to
foster sustained language competence.

Rethinking Technology Integration: Cognitive Activation

The findings partially confirmed the proposed model. ESI, CTPS, and VPB were significant
predictors of TI with different effect sizes. VPB ( = 0.282) and CTPS 8 = 0.244) on TI
show a stronger effect than ESI (§ = 0.141) that has a weak effect. Interestingly, internal
cognitive (VPB and CTPS) is more decisive in technology adoption compared to
contextual exposure. Significant effects of VPB and CTPS on TI suggest that adoption of
technology is formed when students have constructive beliefs about learning and
innovation. They tend to use technology in meaningful and purposeful ways. Anggereini
and Yelianti (2023) and Jung and Santos (2022) studies revealed that pro-environmental
behavior promotes openness toward technology-supported learning when students
perceive digital tools as contributing to sustainability goals. Students’ views on the impact
of the technology on the environment will determine the ways they choose and use
technology in their learning. They tend to exhibit resilience, hope, and efficacy in
responding to socio-ecological crises.

It highlights the essential role of belief in forming technology adoption. Similarly, the
significant effect of CTPS on TI ($=0.244) shows that higher-order thinking skills foster
more purposeful use of technology, as confirmed by Ridho et al. (2021), Susanti et al.
(2025), Tusino et al. (2024), and Yin et al. (2024). When students critically think and find
technology can help them to preserve their environment, they tend to quickly adapt to its
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use. On the other hand, if the technology is perceived as complex and harmful to the
environment, they may resist adopting it. Also, students need to activate their critical-
thinking skills in using the technology, such as apps or websites, effectively during the
learning. In addition, whenever students need to analyze and find solutions to problems
and challenges, the roles of critical thinking and problem-solving skills are crucial as the
input (Addinna & Oktaviani, 2023; Mejia & Sargent, 2023; Xiaomeng et al.,, 2023).
Research studies conducted by Fadli and Irwanto (2020), Malkawi et al. (2019), and
Verawati et al. (2022) have similarly found that students who have strong problem-
solving skills are more likely to utilize technology for creative projects to value their
socio-environmental significance of local wisdom.

Furthermore, as a cultural artifact, Sasirangan cloth symbolizes philosophical meanings
and abstract cultural values that extend beyond its aesthetic function. The motifs reflect
moral principles and belief systems that have historically shaped the daily practices of
the Banjar community (Permatasari et al.,, 2025). Understanding these symbolic and
philosophical dimensions requires interpretive and analytical engagement rather than
surface-level recognition. In this regard, critical thinking enables students to examine
multiple perspectives, contextualize cultural meanings, and evaluate their relevance
within contemporary social and environmental contexts (Atmojo et al., 2025; Mejia &
Sargent, 2023; Peng, 2024). All in all, competency in digital technology needs not only
technical skills but also thinking skills (Rahmawati et al., 2025). Thus, teachers must
address environmental impacts openly, stimulate critical thinking and problem-solving,
and invite students to examine more sustainable and environmentally friendly ways to
produce Sasirangan cloth in South Borneo, Indonesia.

Different from the two strong significant effects above, environmental system integration
(ESI), which refers to the condition in which students can explain what they know about
the environment and how they interact with each other, shows a weaker significant
result. This suggests that students’ awareness of ecological systems may encourage the
adoption of technology for learning (Tabuenca et al., 2023). Although students are able
to relate how to integrate technology into their English learning, coming from their own
learning experiences, environmental interaction has a small impact without critical
thinking and beliefs. It is also true that the integration of environmental systems creates
the application of technology (Tabuenca et al., 2023; Ricoy & Sanchez-Martinez, 2022),
but the extent is not the same as cognitive activation (VPB and CTPS). Context can make
opportunity, but it is activated by the cognition. Therefore, this finding puts TI as the
process construct that is affected strongly by internal factors or cognitive activation
rather than environmental exposure.

Local Wisdom in Action: Sasirangan Value Integration
As the innovation proposed in this study, Sasirangan Value Integration (SVI) was
supported by CTPS, VPB, and TL TI ( = 0.541) has the strongest effect on SVI in the model
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and becomes the key driver. This finding reinforces prior evidence that technological
integration can act as a bridge between local cultural heritage and language competence,
making traditional knowledge more accessible and engaging (Hu & @demotland, 2021;
Peng, 2024; Shin et al., 2022), including Sasirangan cloth values in this study. As a
Banjarese cultural artifact, Sasirangan is widely used in everyday life; however, it is rarely
incorporated into English learning materials as structured local content. Its
commodification may gradually hide its philosophical meanings, leading students to
recognize it superficially rather than interpretively. Therefore, the integration of
augmented reality (AR) functioned as a recontextualizing tool that transformed this
familiarity into inquiry (Akmal & Nurjannah, 2024). By visualizing motifs and embedding
cultural narratives, AR mediated students’ interpretive engagement, which may explain
why technology integration significantly predicted Sasirangan Value Integration.
Moreover, in a post-COVID-19 context where mobile phone use is increasingly regulated,
legitimizing smartphones as learning tools bridged students’ digital practices with
curricular goals, thereby initiating curiosity and engagement (Vijayakumar et al., 2025;
Zarrati et al., 2024). In this sense, technology did not merely function as a delivery tool
but as a pedagogical bridge that connected environmental understanding, cognitive
processing, and pro-environmental orientation with the internalization of cultural values.

Then, CTPS to SVI (B = 0.303) shows a moderate positive effect. CTPS directly improves
SVI. As culture is made of concrete and abstract concepts, critical thinking is needed in
comprehending the values and principles in Sasirangan patterns in Banjar society, South
Borneo. The pattern of kangkung kaumbakan depicts values of temptations and the
feeling of never giving up, and the pattern of tampuk manggis symbolizes honesty and
hard work (Permatasari et al., 2025). Every pattern of Sasirangan contains Banjar
people’s moral values in life. Students’ critical thinking skills are required to evaluate
diverse viewpoints within a social and cultural context, fostering inclusivity and respect
(Atmojo et al.,, 2025; Mejia & Sargent, 2023; Peng, 2024). In addition, the material of
Sasirangan cloth in English learning is not only used to introduce its values depicted from
the patterns and how to preserve Sasirangan, but also how environmentally supportive
it is—such as reducing material waste or promoting awareness—so students are more
likely to engage with it proactively. Conversely, when cultural practices are perceived as
environmentally harmful, students may exhibit resistance. This evaluative process helps
explain the cognitive tension observed in the integration of Sasirangan values. While
Sasirangan represents cultural heritage and philosophical meaning, its traditional
production involving chemical dyes may conflict with students’ environmental
commitments (Permatasari et al., 2025). Because pro-environmental behavior reflects
deeply internalized value systems, students may critically reassess cultural artifacts
through a sustainability lens rather than accepting them uncritically. Thus, the divergent
effect of VPB reflects not inconsistency but value-driven judgment. This suggests that
higher critical thinking skills support stronger cultural value integration. Therefore, it is
necessary to integrate CTPS as the input to SVI in English learning.
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Finally, the finding of VPB to SVI (3 = -0.163) shows a negative significant effect. As the
English learning in most of the schools in South Borneo is rarely integrated to Sasirangan,
students prefer to follow common methods utilized by their teachers. Meanwhile,
Sasirangan value integration needs a teaching style for cultural innovation. With VPB to
TI effect and TI to SVI effect are positive, the negative path of VPB to SVI established in
this study shows a complex role of students’ beliefs. The offered instructional learning
designs challenge students’ expectations of current English instructional learning. It
reduces their openness to innovative approaches. In fact, belief flexibility is required in
innovation. Teachers’ role is needed to link culture and real life by showing how cultural
integration and the value of pro-environmental behavior are meaningful to our lives. This
practice is expected to boost students’ openness to innovation.

Limited Role of Environmental System Interaction

The results indicate that Environment System Interaction (ESI) had a significant positive
effect on Technology Integration (TI) (B = 0.141, t = 3.123, p = 0.002), thus supporting
H1. However, ESI did not significantly influence Sasirangan Value Integration (SVI) ( = -
0.023, t = 0.523, p = 0.601), leading to the rejection of H2. Environmental System
Interaction (ESI) has a weak effect on TI, and it did not directly influence Sasirangan Value
Integration (SVI). ESI influence on cultural value internalization is more indirect,
potentially mediated through other constructs such as Tl or CTPS (Lee etal., 2022; Ou et
al, 2021; Satvati et al, 2025). Students’ ability to articulate their understanding of
environmental systems and human-environment interactions appears to strengthen
their readiness to adopt and utilize technology in learning. This readiness may stem from
their prior experiences engaging with digital platforms, particularly during the COVID-19
pandemic, which normalized technology as an adaptive learning tool. However,
technological engagement alone is not adequate to foster the internalization of culturally
embedded values. Without this cognitive mediation, environmental awareness remains
more conceptual rather. Although the results are in contrast with Kovari (2025) and
Tabasi (2024) who stated that technology enhances learning. However, these findings
align with arguments contending that environmental knowledge provides a foundation
for digital adaptability but requires pedagogical scaffolds to transform into culturally
meaningful practices (Haleem et al., 2022; Ostiz-Blanco et al., 2021). Unfortunately,
despite its contextualized characteristics for deep learning, the materials of local content
are scarcely covered within the teaching and learning process in high schools. To include
the local content in their teaching, teachers need to modify the content or, not to mention,
make it from scratch, and this becomes the reason why local contents are not covered.

Regarding the size effect analysis (f2), the results show that Sasirangan Value Integration
(SVI) has a medium effect on Technology Integration (TI) (f2 = 0.322), It indicates that
cultural values play a role as the foundation in instructional technology. In other words,
technology does not stand alone as a tool (Feriyanto & Anjariyah, 2024; Jiang & Zhao,
2025). It gains pedagogical meaning when integrated into context and local wisdom
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(Atmojo et al,, 2025; Peng, 2024). Thus, the integration of technology in the classroom is
not merely determined by the availability of the tools but also by how the technology is
in line with students’ cultural identity and values. Theoretically, this finding strengthens
the argument that culture-based education successfully enhances the use of technology
in educational contexts.

On the other hand, the weak effect of SVI (f2=0.020) and TI (f2 = 0.059) on VPB shows a
gap between internalized value and actualization. Even though cultural values have been
integrated into technology and have been utilized contextually, both of them do not
insignificantly drive the change of pro-environmental behavior. It indicates that the pro-
environmental behavior change does not take place linearly from knowledge or values to
action. There may be other mediating variables such as affective and behavioral
components. Affective components include a person evaluation of a person’s objects or
events (Bakanauskas et al., 2020). It is consistent with the value-behavior gap concept in
environmental education literature, which emphasizes that value internalization cannot
guarantee the action.

Further, R2value is in the category of moderate (0.347 - 0.406), showing that the model
can explain some variation in endogenous constructs, although it cannot cover all
relevant determinants. The QZ value also shows a moderate category (0.183-0.214)
indicating that the model has adequate predictive relevance, but there is still room for
conceptual improvement. These findings highlight the need to expand the model by
considering psychological, cognitive, and social constructs in order to strengthen the
pathway from value integration to behavioral change.

Limitations and Future Directions

The limitations of this study lie in the expansion of the model to include mediating
variables such as learning motivation and digital literacy of the teachers to improve its
predictive power. In addition, it is seen in the demographic data that while almost all
students own a cell phone, only 5.08% have internetaccess at schools. This uneven access
to stable internet may have influenced students’ experience with technology-enhanced
learning and could partly explain why TI did not have a significant direct effect on LC.
Students who rely on limited data plans may engage less frequently or less deeply with
interactive, media-rich content (such as augmented reality), thus reducing the potential
benefits of technology on language outcomes. Future studies are expected to address
students’ learning motivation, ensure good facilities to include technological use, and
provide a strong foundation in the form of training to English teachers.

Conclusion

In a nutshell, this study partially confirmed the model proposed in this study and offered
some insights of how environmental science interaction, critical thinking and problem-
solving skills, values of pro-environmental as the input to technology and Sasirangan
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value integration as the process, and language competence as the output. Within the
context of senior high school English language learning, it is revealed that meaningful
local content that is contextualized in English learning facilitates students’ English
competence. Then, technology integration direct contribution to language competence
was not significant, even though it potentially mediated the relationship between the
input variables and SVI. In this regard, cultural contextualization in language learning is
highlighted, and local wisdom, such as Sasirangan cloth, can serve as a powerful
pedagogical tool to strengthen students’ engagement, cultural identity, and language
outcomes. Meanwhile, Critical Thinking and Problem-Solving and Value and Pro-
environmental Behavior are the key drivers of Technology Integration and Sasirangan
Value Integration. This study demonstrates that purposeful integration of technology,
culture, and environment is able to create captivating English learning. The presence of
local wisdom in the form of Sasirangan cloth integrated in English learning foster
students’ language competence.

ORCID
https://orcid.org/0000-0002-9176-7906
https://orcid.org/0000-0001-8441-9113
https://orcid.org/0000-0002-6300-9366
https://orcid.org/0000-0001-8918-2936
https://orcid.org/0000-0001-5065-9776
https://orcid.org/0009-0002-3706-4836
https://orcid.org/0009-0005-9495-4845
https://orcid.org/0009-0004-0991-7250

Publisher’s Note

The claims, arguments, and counter-arguments made in this article are exclusively those
of the contributing authors. Hence, they do not necessarily represent the viewpoints of
the authors’ affiliated institutions, or EUROKD as the publisher, the editors and the
reviewers of the article.

Acknowledgements
Not applicable.

Funding

The authors would like to thank the Ministry of Higher Education, Science, and
Technology of the Republic of Indonesia for the national competitive funding under the
Directorate of Research and Community Service, Directorate General of Research and
Development in the 2025 Fiscal Year, No SP DIPA 139.04.1.1693320/2025, on July 14th,
2025 under the Fundamental Research Grant. Our sincere gratitude also goes to


https://orcid.org/0000-0002-9176-7906
https://orcid.org/0000-0001-8441-9113
https://orcid.org/0000-0002-6300-9366
https://orcid.org/0000-0001-8918-2936
https://orcid.org/0000-0001-5065-9776
https://orcid.org/0009-0002-3706-4836
https://orcid.org/0009-0005-9495-4845
https://orcid.org/0009-0004-0991-7250

Language Teaching Research Quarterly, 2026(54), 285-312

Politeknik Negeri Banjarmasin, Universitas Lambung Mangkurat, Education Office of
South Kalimantan, and all parties involved in this study.

CRediT Authorship Contribution Statement

Rizky Amelia: Conceptualization, Funding Acquisition, Supervision, and Original Draft
Siti Kustini: Methodology, Original Draft, Review, and Editing

Novita Triana: Investigation, Resources, Validation, and Original Draft

Heldiansyah Heldiansyah: Data Curation and Software

Heppy Mutammimah: Validation and Formal Analysis

Hasanah Hasanah: Software and Investigation

Nur Maulidah: Validation and Investigation

David Christian Pardede: Resources and Software

Generative Al Use Disclosure Statement
The authors declare that ChatGPT was used for brainstorming ideas at the beginning of
drafting the discussion. The final manuscript was reviewed and revised by the authors.

Ethics Declarations

World Medical Association (WMA) Declaration of Helsinki-Ethical Principles for
Medical Research Involving Human Participants

We hereby confirm that our study was conducted in accordance with the ethical
principles outlined in the World Medical Association (WMA) Declaration of Helsinki. We
sent a permission letter to the South Borneo Provincial Office of Education and Culture,
Indonesia, to conduct the study, and we also sent the letter to each headmaster in the
schools involved in this study. In the instrument, we included the informed consent so
that they were fully informed of the objectives, procedures, risks, and benefits of the
research. We affirm that the rights, dignity, and well-being of the participants were
respected in the processes of this present study.

Competing Interests
No, there are no conflicting interests.

Data Availability
Data are available upon request from the corresponding author.

References

Adam, S. H,, Alj, S. U, Muahmmad, H. H., Marasabessy, F., & Soleha, L. K. (2024). The practice of local
wisdom-based literary literacy in language and literature learning at junior high school of Ternate City.
English Education and Literature Journal (E-Jou), 4(2), 107-1109.
https://doi.org/10.53863/ejou.v4i02.1129

Addinna, A., & Oktaviani, L. (2023). Boosting critical thinking: A prominent aspect to uphold learners’
autonomy in the EFL classroom. Lingua Didaktika: Jurnal Bahasa dan Pembelajaran Bahasa, 17(2), 246-
254. https://doi.org/10.24036/1d.v17i2.123970

307


https://doi.org/10.24036/ld.v17i2.123970

Amelia et al.

Akmal, A, & Nurjanah, A. (2024). The effect of augmented reality (AR) on the enhancement of vocabulary
in elementary school students: A literature review. In E. M. Dukut, A. Suratno, H. Hartono, R. Gajjala, M.
M. Jayanthi, C. D. Gabriel, & H. P. Atilano (Eds.), Proceedings of the 7th Celt International Conference (CIC
2024) (Vol. 897, pp. 230-249). Atlantis Press. https://doi.org/10.2991/978-2-38476-348-1_17

Al-Hattami, H. M. (2023). Understanding perceptions of academics toward technology acceptance in
accounting education. Heliyon, 9(1), e13141. https://doi.org/10.1016/j.heliyon.2023.e13141

Alharbi, M. S. (2026). Greening the classroom: Cultivating sustainable futures through English language
teaching. Social Sciences and Humanities Open, 13, 102491.
https://doi.org/10.1016/j.ssah0.2026.102491

Alkhudiry, R. (2022). The contribution of Vygotsky’s sociocultural theory in mediating L2 knowledge co-
construction.  Theory  and  Practice in  Language  Studies, 12(10), 2117-2123.
https://doi.org/10.17507 /tpls.1210.19

Amalia, M. N, & Rizal. (2025). A systematic review of augmented reality applications in second language
acquisition research. In Proceedings of the 2025 4th International Conference on Creative
Communication and Innovative Technology (ICCIT), (pp- 1-7). IEEE.
https://doi.org/10.1109/1CCIT65724.2025.11167558

Amelia, R., Nikmah, N., Ningsih, R. P., Kustini, S, Fitria, F., Khalid, A., & Nurfitriah, N. (2024). Developing
EASY e-module: English for accounting as a supplementary material with team-based project method.
AIP Conference Proceedings, 3048(1). https://doi.org/10.1063/5.0201991

Anggereini, E., & Yelianti, U. (2023). Student’s responses to pro-environmental behavior-based learning
and its effect on interest and critical thinking. Jurnal Pendidikan dan Pengajaran, 56(1), 126-138.
https://doi.org/10.23887 /jpp.v56i1.50166

Araujo-Vizuete, G., Robalino-Lépez, A., & Murillo-Ojeda, R. (2022). Evaluation of environmental
competencies in higher education institutions (HEI). Case study of Escuela Politécnica Nacional,
Ecuador. DYNA, 89(224), 132-139. https://doi.org/10.15446 /dyna.v89n224.103515

Asgher, T., Saleem, M., & Ilyas, A. (2021). Ecolinguistics: Integrating environmental education in teaching
english as a second language. Pakistan Languages and Humanities Review, 5(2), 705-715.
https://doi.org/10.47205/plhr.2021(5-ii)1.54

Asmayawati, A, Yufiarti, Y., & Yetti, E. (2024). Pedagogical innovation and curricular adaptation in
enhancing digital literacy: A local wisdom approach for sustainable development in Indonesia context.
Journal of  Open Innovation: Technology, Market, and Complexity, 10(1).
https://doi.org/10.1016/j.joitmc.2024.100233

Atmojo, S. E., Anggriani, M. D., Rahmawati, R. D., Skotnicka, M., Wardana, A. K., & Anindya, A. P. (2025).
Bridging stem and culture: The role of ethnoscience in developing critical thinking and cultural
literacy. Jurnal Pendidikan IPA Indonesia, 14(2), 251-266. https://doi.org/10.15294 /jpii.v14i2.23505

Bakanauskas, A. P., Kondrotiene, E., & Puksas, A. (2020). The theoretical aspects of attitude formation
factors and their impact on health behavior. Organizacije Vadyba: Sisteminiai Tyrimai, 83(1), 15-36.
https://doi.org/10.1515/mosr-2020-0002

Blanco, M. A, Blanco, M. E., Hinojo, B. T. V., Rodriguez, R. L. ]. G., & Casas, L. V. (2024). Competencias
ambientales de los estudiantes universitarios frente al cambio climatico: hacia una nueva cultura
ambiental. AiBi Revista de Investigacion, Administracién e Ingenieria, 12(2).
https://doi.org/10.15649/2346030X.3162

Bramwell-Lalor, S., Kelly, K., Ferguson, T., Carol, H. G., & Roofe, C. (2020). Project-based learning for
environmental sustainability action. Southern African Journal of Environmental Education, 36.
https://doi.org/10.4314 /sajee.v36i1.10

Darmadi, H. (2018). Educational management based on local wisdom (Descriptive analytical studies of
culture of local wisdom in West Kalimantan). Journal of Education, Teaching and Learning, 3(1), 135-
145. https://doi.org/10.26737 /jetl.v3i1.603

Darvin, R. (2025). The need for critical digital literacies in generative Al-mediated L2 writing. Journal of
Second Language Writing, 67, 101186. https://doi.org/10.1016/j.jslw.2025.101186

Dhanyamol, C. T., & Sethunarayanan, N. (2025). A systematic review on integrating environmental
sustainability in English Language Teaching: Strategies for sustainable development goals. Frontiers in
Education, 10, 1636623. https://doi.org/10.3389/feduc.2025.1636623

Di Fuccio, R, Kic-Drgas, ., & Wozniak, J. (2024). Co-created augmented reality app and its impact on the
effectiveness of learning a foreign language and on cultural knowledge. Smart Learning Environments,
11(1), 21. https://doi.org/10.1186/s40561-024-00304-x

Eames, C. W.,, Monroe, M. C,, & White, P. J. (2024). Engaging environmental education through PISA:
Leveraging curriculum as a political process. Australian Journal of Environmental Education, 40(4),
601-611. https://doi.org/10.1017 /aee.2024.40


https://doi.org/10.2991/978-2-38476-348-1_17
https://doi.org/10.1016/j.heliyon.2023.e13141
https://doi.org/10.1016/j.ssaho.2026.102491
https://doi.org/10.17507/tpls.1210.19
https://doi.org/10.1109/ICCIT65724.2025.11167558
https://doi.org/10.1063/5.0201991
https://doi.org/10.23887/jpp.v56i1.50166
https://doi.org/10.15446/dyna.v89n224.103515
https://doi.org/10.47205/plhr.2021(5-ii)1.54
https://doi.org/10.1016/j.joitmc.2024.100233
https://doi.org/10.15294/jpii.v14i2.23505
https://doi.org/10.15649/2346030X.3162
https://doi.org/10.4314/sajee.v36i1.10
https://doi.org/10.26737/jetl.v3i1.603
https://doi.org/10.1016/j.jslw.2025.101186
https://doi.org/10.3389/feduc.2025.1636623
https://doi.org/10.1186/s40561-024-00304-x
https://doi.org/10.1017/aee.2024.40

Language Teaching Research Quarterly, 2026(54), 285-312

Ekawati, A., Astnan, M. F., & Hayati, M. (2019). Geometrical concepts on batik sasirangan. Journal of Physics
Conference Series, 1200(1), 012001. https://doi.org/10.1088/1742-6596/1200/1/012001

Fadli, A., & Irwanto. (2020). The effect of local wisdom-based ELSII learning model on the problem-solving
and communication skills of pre-service Islamic teachers. International Journal of Instruction, 13(1),
731-746. https://doi.org/10.29333/iji.2020.13147a

Farooq, K, Yusliza, M. Y., Muhammad, Z., & Mat, N. H. N. (2022). Make it their decisions, not your directives:
Exploring required green competencies for employee ecological behaviour. Organizacija, 55(2), 128-
141. https://doi.org/10.2478/orga-2022-0009

Feriyanto, F., & Anjariyah, D. (2024). Deep learning approach through meaningful, mindful, and joyful
learning : A library research. Electronic Journal of Education, Social Economics and Technology, 5(2),
208-212. https://doi.org/10.33122 /ejeset.v5i2.321

Fletcher, ]., Everatt, ]J., & Mackey, ]. (2020). Digital technologies and innovative learning environments in
schooling: A New Zealand experience. New Zealand Journal of Educational Studies 55(1).
https://doi.org/10.1007 /s40841-020-00156-2

Fuad, Z., Sholahuddin, A., & Mahardika, A. I. (2024). Integration of local wisdom of natural color sasirangan
in project-based learning with STEAM approach to train science literacy. Jurnal Penelitian Pendidikan
Indonesia, 10(4), 505-514. https://doi.org/10.29210/020243295

Gu.,, L. (2025). How technology influences English learning attainment among Chinese students. Acta
Psychologica, 253, 104740. https://doi.org/10.1016/j.actpsy.2025.104740

Hair. Jr. J. F,, Hult, G. T. M,, Ringle, C. M., Sarstedt, M., Danks, N. P., & Ray, S. (2021). Partial least squares
structural equation modeling (PLS-SEM) using R. Springer. https://doi.org/10.1007/978-3-030-
80519-7

Haleem, A, Javaid, M., Qadri, M. A., & Suman, R. (2022). Understanding the role of digital technologies in
education: A review. Sustainable Operations and Computers and Computers, 3, 275-285.
https://doi.org/10.1016/j.susoc.2022.05.004

Hanapi, Pageh, I. M., Mudana, 1. W., & Margi, I. K. (2025). Sustaining the integration of local wisdom into
school life: A case study and bibliometric approach. International Journal of Sustainable Development
and Planning, 20(11), 4903-4917. https://doi.org/10.18280/ijsdp.201129

Holmes, A. G. D. (2019). Constructivist learning in university undergraduate programmes: Has
constructivism been fully embraced? Is there clear evidence that constructivist principles have been
applied to all aspects of contemporary university undergraduate study? Shanlax International Journal
of Education, 8(1), 7-15. https://doi.org/10.34293/education.v8i1.819

Hu, A., & @demotland, S. (2021). Fostering cultural sustainability in early childhood education through a
neighbourhood project. Sustainability, 13(9). https://doi.org/10.3390/su13095203

Islam, M. H., Nayeem, M. A,, Liton, M. L. A, Sizan, ]. ]., & Sadik, S. (2024). The role of educational technology
in enhancing learning in developing countries. Journal of Scientific Reports, 7(1), 1-9.
https://doi.org/10.58970/JSR.1051

Isnaniah, 1., Marlina, M., & Ningsih, R. P. (2025). The effectiveness of an interactive augmented reality e-
book featuring local wisdom of Kalimantan Selatan on English learning outcomes. Salud, Ciencia y
Tecnologia, 5, 2214. https://doi.org/10.56294 /saludcyt20252214

Jiang, S., & Zhao, H. (2025). Learning English vocabulary via Instagram or Youtube: Surveying the impacts
on motivation, growth mindfulness, willingness to communicate, and enjoyment from the lens of self-
determination theory. Learning and Motivation, 89, Article 102089.
https://doi.org/10.1016/j.lmot.2024.102089

Jung, C.D., & Santos, L. M. Dos. (2022). Incorporating environmentally-responsive EFL pedagogy in English-
as-a-foreign language classrooms: Paving the way for global impact. IOP Conference Series: Earth and
Environmental Science, 987(1), Article 012010. https://doi.org/10.1088/1755-1315/987/1/012017

Kayanja, W., Kyambade, M., & Kiggundu, T. (2025). Exploring digital transformation in higher education
setting: the shift to fully automated and paperless systems. Cogent Education, 12(1).
https://doi.org/10.1080/2331186X.2025.2489800

Kholodniak, 0. (2025). The role of augmented reality in english language teaching: Technical innovations
and application. Indian Journal of Information Sources and Services, 15(3), 212-220.
https://doi.org/10.51983/ijiss-2025.1JISS.15.3.24

Koji¢, T., Vergari, M., Benta, G. M., Krupinski, ], Warsinke, M., Méller, S., & Voigt-Antons, ]. N. (2025).
Integrating virtual and augmented reality into public education: Opportunities and challenges
in language learning. In Human-Computer Interaction: 27" International Conference, HCI International
2025 Proceedings (pp. 130-144). Springer. https://doi.org/10.1007/978-3-031-93715-6_9

309


https://doi.org/10.1088/1742-6596/1200/1/012001
https://doi.org/10.29333/iji.2020.13147a
https://doi.org/10.2478/orga-2022-0009
https://doi.org/10.33122/ejeset.v5i2.321
https://doi.org/10.1007/s40841-020-00156-2
https://doi.org/10.29210/020243295
https://doi.org/10.1016/j.actpsy.2025.104740
https://doi.org/10.1007/978-3-030-80519-7
https://doi.org/10.1007/978-3-030-80519-7
https://doi.org/10.1016/j.susoc.2022.05.004
https://doi.org/10.18280/ijsdp.201129
https://doi.org/10.34293/education.v8i1.819
https://doi.org/10.3390/su13095203
https://doi.org/10.58970/JSR.1051
https://doi.org/10.56294/saludcyt20252214
https://doi.org/10.1016/j.lmot.2024.102089
https://doi.org/10.1088/1755-1315/987/1/012017
https://doi.org/10.1080/2331186X.2025.2489800
https://doi.org/10.51983/ijiss-2025.IJISS.15.3.24
https://doi.org/10.1007/978-3-031-93715-6_9

Amelia et al.

Kovari, A. (2025). A systematic review of Al-powered collaborative learning in higher education: Trends
and outcomes from the last decade. Social Sciences and Humanities Open, 11, 101335.
https://doi.org/10.1016/j.ssah0.2025.101335

Kurniawan, P. Y., Nisa, E. K, Sari, F. K, & Ramdhan, N. A. (2024). Revolutionizing language learning:
Exploring the efficacy of augmented reality technology through Assemblr Studio. E3S Web of
Conferences, 500, 01020. https://doi.org/10.1051/e3sconf/202450001020

Larsen-Freeman, D., Wen, Z., & Mohebbi, H. (2024). The past and the future of language learning and
teaching: An interview with Diane Larsen-Freeman. Language Teaching Research Quarterly, 39, 7-17.
https://doi.org/10.32038/1trq.2024.39.02

Lee, L. K., Zakaria, N. A, & Foo, K. Y. (2022). Psychological restorative potential of a pilot on-campus
ecological wetland in Malaysia. Sustainability, 14(1). https://doi.org/10.3390/su14010246

Lim,].]. Y, Zhang-Li, D, Yu, ], Cong, X,, He, Y., Liu, Z., Liu, H., Hou, L., Li, ], & Xu, B. (2025). Learning in context:
Personalizing educational content with large language models to enhance student learning (pp. 1-19).
arXiv. http://arxiv.org/abs/2509.15068

Listia, R, Al Arief, Y., Zahra, D. A, Azzahra, K, & Amelia, R. (2022). Technology-assisted project-based
language learning on wetland concern. Linguistics, Literature and English Teaching Journal, 12(2), 327~
351. https://doi.org/10.18592 /let.v12i2.7257

Lutfianto, M., Syarifuddin, A., Suhartono, & Atok, M. (2020). Development of data presentation instructional
material based on local wisdom for preservice teachers. Journal of Physics: Conference Series, 1470(1),
012035. https://doi.org/10.1088/1742-6596/1470/1/012035

Majitol, D., & Yunus, M. M. (2023). Teacher’s perception on student’s self-regulated learning in a
technology-based learning setting. International Journal of Evaluation and Research in Education, 12(3),
1155-1164. https://doi.org/10.11591 /ijere.v12i3.25123

Malkawi, E., Alhadrami, S., & Aljabri, A. (2019). Building an interactive mobile application to enhance
students’ problem solving skills in higher education physics. In Proceedings of the 11th International
Conference on Computer Supported Education (CSEDU 2019), (Vol. 2, pp. 550-555). SCITEPRESS.
https://doi.org/10.5220/0007780105500555

Marrahi-Gomez, V. & Belda-Medina, ]. (2024). Assessing the effect of augmented reality on English
language learning and student motivation in secondary education. Frontiers in Education, 9, Article
1359692. https://doi.org/10.3389/feduc.2024.1359692

Maryam, Z., Sanif, S., Rehman, A. U,, Mohamed, S. H., & Azman, N. B. (2025). The impact of self-directed
learning on academic writing skills of EFL learners with critical thinking ability. Language Teaching
Research Quarterly, 47, 281-304. https://doi.org/10.32038/1trq.2025.47.15

McCarthy, A. M., Maor, D., McConney, A., & Cavanaugh, C. (2023). Digital transformation in education:
Critical components for leaders of system change. Social Sciences and Humanities Open, 8(1).
https://doi.org/10.1016/j.ssah0.2023.100479

Mejia, M., & Sargent, ]. M. (2023). Leveraging technology to develop students’ critical thinking skills. Journal
of Educational Technology Systems, 51(4), 393-418. https://doi.org/10.1177/00472395231166613

Mulyanah, E. Y., Arwen, D,, Ishak, 1., Muhyidin, A., Nulhakim, L., Jamaludin, U., & Kumala, S. A. (2025). The
impact of e-visual English instructions prototype, local wisdom, and spiritual values on pre-teachers’
perceptions and English teaching effectiveness. Theory and Practice in Language Studies, 15(9), 3124~
3135. https://doi.org/10.17507 /tpls.1509.35

Mutammimah, H., Rejeki, S., Kustini, S., & Amelia, R. (2024). Understanding teachers’ perspective toward
ChatGPT acceptance in English language teaching. International Journal of Technology in Education,
7(2), 290-307. https://doi.org/10.46328/ijte.656

Nazarenko, A. V., & Kolesnik, A. . (2018). Raising environmental awareness of future teachers.
International Journal of Instruction, 11(3), 63-76. https://doi.org/10.12973/iji.2018.1135a

Organization for Economic Co-operation and Development. (2023). PISA 2025 science framework. OECD
Publishing.

Ostiz-Blanco, M., Bernacer, ]., Garcia-Arbizuy, 1., Diaz-Sanchez, P., Rello, L., Lallier, M., & Arrondo, G. (2021).
Improving reading through videogames and digital apps: A systematic review. Frontiers in Psychology,
12, Article 652948. https://doi.org/10.3389 /fpsyg.2021.652948

Ouy, K. L., Chu, S. T., & Tarng, W. (2021). Development of a virtual wetland ecological system using VR 360
panoramic technology for environmental education. Land, 10(8).
https://doi.org/10.3390/1and10080829

Peng, Y. (2024). Enhancing cross-cultural well-being: A mixed methods study on critical thinking, cultural
intelligence, and eudaimonic well-being in arts students’ cultural identity development. Frontiers in
Psychology, 15, Article 1425929. https://doi.org/10.3389/fpsyg.2024.1425929


https://doi.org/10.1016/j.ssaho.2025.101335
https://doi.org/10.1051/e3sconf/202450001020
https://doi.org/10.32038/ltrq.2024.39.02
https://doi.org/10.3390/su14010246
http://arxiv.org/abs/2509.15068
https://doi.org/10.18592/let.v12i2.7257
https://doi.org/10.1088/1742-6596/1470/1/012035
https://doi.org/10.11591/ijere.v12i3.25123
https://doi.org/10.5220/0007780105500555
https://doi.org/10.3389/feduc.2024.1359692
https://doi.org/10.32038/ltrq.2025.47.15
https://doi.org/10.1016/j.ssaho.2023.100479
https://doi.org/10.1177/00472395231166613
https://doi.org/10.17507/tpls.1509.35
https://doi.org/10.46328/ijte.656
https://doi.org/10.12973/iji.2018.1135a
https://doi.org/10.3389/fpsyg.2021.652948
https://doi.org/10.3390/land10080829
https://doi.org/10.3389/fpsyg.2024.1425929

Language Teaching Research Quarterly, 2026(54), 285-312

Pérez-Jorge, D., Olmos-Raya, E., Gonzalez-Contreras, A. 1., & Pérez-Pérez, 1. (2025). Technologies applied to
education in the learning of English as a second language. Frontiers in Education, 10, 1481708.
https://doi.org/10.3389/feduc.2025.1481708

Permatasari, M. A., Astuti, T. M. P., Setyowati, D. L., & Abbas, E. W. (2025). Values of local wisdom and
sasirangan tourism in the city of Banjarmasin, South Kalimantan, Indonesia. Journal of Ecohumanism,
4(1), 3957-3966. https://doi.org/10.62754 /joe.v4i1.6270

Rahmawati, S., Prestidge, S., Abdullah, A. G., & Widiaty, I. (2025). Unpacking the digital competence
challenge in vocational education: A case from Indonesia. Social Sciences & Humanities Open, 12, Article
101803. https://doi.org/10.1016/j.ssah0.2025.101803

Ramdiabh, S., Abidinsyah, A., Royani, M., Husamah, H., & Fauzi, A. (2020). South Kalimantan local wisdom-
based biology learning model. European Journal of Educational Research, 9(2), 639-653.
https://doi.org/10.12973/eu-jer.9.2.639

Ramdiah, S., Mayasari, R,, Abidinsyah, & Amelia, R. (2024). Dataset on Sasirangan existence as learning
sources of biology. Data in Brief, 54. https://doi.org/10.1016/j.dib.2024.110270

Raphael, E. B,, & Nandanan, S. L. (2024). Green English language teaching and EFL textbooks: Fostering
environmental consciousness in language education. International Journal of Multidisciplinary, 9(4),
108-1109. https://doi.org/10.31305/rrijm.2024.v09.n04.013

Ricoy, M., & Sanchez-Martinez, C. (2022). Raising ecological awareness and digital literacy in primary
school children through gamification. International Journal of Environmental Research and Public
Health, 19(3). https://doi.org/10.3390/ijerph19031149

Ridho, S., Wardani, S., & Saptono, S. (2021). Development of local wisdom digital books to improve critical
thinking skills through problem based learning. Journal of Innovative Science Education, 9(3), 1-7.
https://doi.org/10.15294 /jise.v9i1.37041

Sanjaya, I. N. S & Anggraeni, N. L. P. A. (2026). Relationship among growth pragmatic mindset, intrinsic
pragmatic motivation, and cognitive pragmatic engagement: A PLS SEM approach. International
Journal of TESOL Studies, 8(1), 63-81. https://doi.org/10.58304/ijts.251003

Sapta, A., Risnawati, E., Panjaitan, D. ., Marisa, & Nisa, U. K. (2025). Development of augmented reality
media for local wisdom learning. International Journal on Informatics Visualization, 9(4), 1450-1458.
https://doi.org/10.62527 /joiv.9.4.4359

Saputri, S. W., & Rohiyatussakinah, I. (2019). The development of English teaching material base local
wisdom at SMKN 1 Cinangka. JEES (Journal of English Education Studies), 2(2), 95-100.
https://doi.org/10.30653/005.201922.33

Sarstedt, M., Hair Jr, J. F., & Ringle, C. M. (2023). “PLS-SEM: Indeed a silver bullet” - Retrospective
observations and recent advances. Journal of Marketing Theory and Practice, 31(3), 261-275.
https://doi.org/10.1080/10696679.2022.2056488

Satvati, N., Kamali, ]., Boldaji, F. S., Khodadadi, M., & Akhondi, S. (2025). Al integration into language
education and teacher identity: An ecological perspective. Language Teaching Research Quarterly, 47,
1-19. https://doi.org/10.32038/1trq.2025.47.01

Schorr, I, Plecher, D. A, Eichhorn, C., & Klinker, G. (2024). Foreign language learning using augmented
reality environments: A systematic review. Frontiers in Virtual Reality, 5, Article 1288824.
https://doi.org/10.3389/frvir.2024.1288824

Seo, E,, Ryu, J., & Hwang, S. (2020). Building key competencies into an environmental education curriculum
using a modified Delphi approach in South Korea. Environmental Education Research, 26(6), 890-914.
https://doi.org/10.1080/13504622.2020.1733493

Seraj, P. M. 1. (2024). Green technology in language teaching and learning for sustainable environment: A
review study. BIO Web of Conferences, 144, 04006. https://doi.org/10.1051/bioconf/202414404006

Shin, C,, Tuah, D., & Yusriadji, Y. (2022). An initial qualitative exploration of economic, cultural, and language
changes in Telok Melano, Sarawak, Malaysia. Sustainability, 14(5).
https://doi.org/10.3390/su14052655

Sreelakshmi, V. S., Vijayakumar, S., Sheik, H. N., & Buckingham, L. R. (2026). Implementing augmented
reality in second language acquisition using CRIP theory. In A. John (Ed.), Digital technology and
language teaching (pp. 197-221). CRC Press. https://doi.org/10.1201/9781003687252-11

Sukmawati, S., Rosmayanti, V., & Amin, S. (2025a). Blending technology and tradition: PjBL in ELT to foster
self-directed learning. International Journal of Language Education, 9(2), 356-376.
https://doi.org/10.26858/ijole.v1i2.75114

Susanti, A.,, Rachmajanti, S., Suryati, N., & Astuti, U. (2025). Digital teaching tools: An ELT methods e-module
to foster critical thinking skills for English student teachers in Indonesia. International Journal of
Innovative Research and Scientific Studies, 8(3), 2292-2305.
https://doi.org/10.53894/ijirss.v8i3.6985

311


https://doi.org/10.3389/feduc.2025.1481708
https://doi.org/10.62754/joe.v4i1.6270
https://doi.org/10.1016/j.ssaho.2025.101803
https://doi.org/10.12973/eu-jer.9.2.639
https://doi.org/10.1016/j.dib.2024.110270
https://doi.org/10.31305/rrijm.2024.v09.n04.013
https://doi.org/10.3390/ijerph19031149
https://doi.org/10.15294/jise.v9i1.37041
https://doi.org/10.58304/ijts.251003
https://doi.org/10.62527/joiv.9.4.4359
https://doi.org/10.30653/005.201922.33
https://doi.org/10.1080/10696679.2022.2056488
https://doi.org/10.32038/ltrq.2025.47.01
https://doi.org/10.3389/frvir.2024.1288824
https://doi.org/10.1080/13504622.2020.1733493
https://doi.org/10.1051/bioconf/202414404006
https://doi.org/10.3390/su14052655
https://doi.org/10.1201/9781003687252-11
https://doi.org/10.26858/ijole.v1i2.75114
https://doi.org/10.53894/ijirss.v8i3.6985

Amelia et al.

Syahmani, S., Sauqina, S., & Hafizah, E. (2021). Correlation of students’ environmental literacy and scientific
literacy after students’ involvement in wetlands-based STEM educational approach. IOP Conference
Series: Earth and Environmental Science, 758(1). https://doi.org/10.1088/1755-1315/758/1/012014

Tabasi, Y., Tondowala, 1. B.,, Tupamahu, M. S,, Sigilipu, F. P. S., & Septiana, K. A. K. (2024). The effectiveness
of technology-enhanced learning tools in English language education. journal on Education, 6(4).
https://doi.org/10.31004/joe.v6i4.6308

Tabuenca, B., Moreno-Sancho, J.-L., Arquero-Gallego, ]., Greller, W., & Hernandez-Leo, D. (2023). Generating
an environmental awareness system for learning using IoT technology. Internet of Things, 22, Article
100756. https://doi.org/10.1016/j.i0t.2023.100756

Tusino, T., Dewi, P., & Sukarni, S. (2024). The effects of technology-supported project-based learning on
EFL learners’ critical thinking in Indonesia. New Educational Review, 78(4), 139-151.
https://doi.org/10.15804 /tner.2024.78.4.10

Tutal, 0. (2023). Does context-based learning increase academic achievement and learning retention?: A
review based on meta-analysis. Journal of Practical Studies in Education, 4(5), 1-16.
https://doi.org/10.46809/jpse.v4i5.71

Verawati, A., Agustito, D., Pusporini, W., Utami, W. B., & Widodo, S. A. (2022). Designing Android learning
media to improve problem-solving skills of ratio. Advances in Mobile Learning Educational Research,
2(1), 216-224. https://doi.org/10.25082/AMLER.2022.01.005

Vijayakumar, S., Sathikulameen, A., John, A., Namaziandost, E., & Levshits, A. D. (2025). Augmented reality
in language education. In A. John (Ed.), Digital technology and language teaching (pp. 119-138). CRC
Press. https://doi.org/10.1201/9781003687252-7

Wahyu, W. (2021). Local wisdom in Banjar cultural perspective. Socius: jurnal Pendidikan dan
Pembelajaran Ilmu Pengetahuan Sosial, 10(2), 648-653.
https://doi.org/10.20527 /jurnalsocius.v10i2.11872

Xiaomeng, Z., Ravindran, L., & Amini, M. (2023). Teaching critical thinking to Chinese students in English
as a foreign language writing class: A review. International Journal of Evaluation and Research in
Education, 12(3), 1735-1744. https://doi.org/10.11591/ijere.v12i3.24699

Yin, X., Bin Mohd Saad, M. R., & Binti Abdul Halim, H. (2024). Technology-enhanced social learning (TSL) to
foster critical thinking dispositions and thinking in writing. Cogent Education, 11(1).
https://doi.org/10.1080/2331186X.2024.2341584

Zarrati, Z., Zohrabi, M., Abedini, H., & Xodabande, I. (2024). Learning academic vocabulary with digital
flashcards: Comparing the outcomes from computers and smartphones. Social Sciences and Humanities
Open, 9,100900. https://doi.org/10.1016/j.ssah0.2024.100900

Zhang, W.,, & Liu, X. (2023). The impact of internet on innovation of manufacturing export enterprises:
Internal mechanism and micro evidence. journal of Innovation & Knowledge, 8(3), 100377.
https://doi.org/10.1016/j.jik.2023.100377


https://doi.org/10.1088/1755-1315/758/1/012014
https://doi.org/10.15804/tner.2024.78.4.10
https://doi.org/10.46809/jpse.v4i5.71
https://doi.org/10.25082/AMLER.2022.01.005
https://doi.org/10.1201/9781003687252-7
https://doi.org/10.20527/jurnalsocius.v10i2.11872
https://doi.org/10.11591/ijere.v12i3.24699
https://doi.org/10.1080/2331186X.2024.2341584
https://doi.org/10.1016/j.ssaho.2024.100900
https://doi.org/10.1016/j.jik.2023.100377

	Introduction
	Literature Review
	Method
	Research Design
	Results
	Coefficient of Determination (R2), Effect Size (f2), and Predictive Relevance (Q2)
	Discussion
	Limitations and Future Directions

	The claims, arguments, and counter-arguments made in this article are exclusively those of the contributing authors. Hence, they do not necessarily represent the viewpoints of the authors’ affiliated institutions, or EUROKD as the publisher, the edito...
	Acknowledgements
	Not applicable.
	Funding
	The authors would like to thank the Ministry of Higher Education, Science, and Technology of the Republic of Indonesia for the national competitive funding under the Directorate of Research and Community Service, Directorate General of Research and De...
	CRediT Authorship Contribution Statement
	David Christian Pardede: Resources and Software
	Generative AI Use Disclosure Statement
	The authors declare that ChatGPT was used for brainstorming ideas at the beginning of drafting the discussion. The final manuscript was reviewed and revised by the authors.
	Ethics Declarations
	World Medical Association (WMA) Declaration of Helsinki–Ethical Principles for Medical Research Involving Human Participants
	We hereby confirm that our study was conducted in accordance with the ethical principles outlined in the World Medical Association (WMA) Declaration of Helsinki. We sent a permission letter to the South Borneo Provincial Office of Education and Cultur...
	Competing Interests
	No, there are no conflicting interests.
	Data Availability
	Data are available upon request from the corresponding author.

