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Prof. Dr. Omer EIl Sheikh Hago EI Mahdi

Editor-in-chief of the Journal of Northern Europe Academy for Studies &
Research
In the name of of Allah the Merciful

Editor-in-chief

Dear researchers, the Northern European Academy in Denmark (NEA) is a
scientific and cognitive research edifice concerned with the educational fields and
human sciences, represented in academic disciplines concerned with society and its
social relations, based primarily on empirical methods. These fields usually include
various human educational sciences such as archeology, regional studies,
communication studies, cultural studies, history, law, linguistics, political science,
and the contemporary applications that have been developed to make the reality of
man and his future in all forms of his social, cultural, political, economic, intellectual,
and historical existence as a subject. Thus, NEA contributes to consolidating the
foundations of sustainable community development. From a holistic perspective that
takes into account the social, economic, and political dimensions, by making use of
different approaches and methodologies for community development, through
scientific research and community activities directed at decision-makers, academics,
and societal segments. The Academy always works to be a reliable source, and
reference locally, regionally, and globally.

NEA aims to develop advisory performance and scientific research; build a
distinguished knowledge society; raise the level of community categories; develop
their capabilities by providing various awareness programs; use the latest technical
means in publishing and translating scientific, research, and intellectual production;
support scientific development projects, implement, and follow them up; and work to
achieve a knowledge partnership, continuous and effective interface with government
and private sectors.



Dear Researchers, your journal is issued by the Northern European Academy
in Denmark, which is a refereed periodical scientific journal concerned with
publishing innovative research, studies, and articles in its field of interest. It also aims
to encourage research and studies subject to internationally recognized scientific
standards. By publishing in the fields of language and literature, education, media,

Sociology, social service, economics, political science, psychology, Islamic
culture,fine arts, history, geography, law, IT & computer science, administrative
sciences, tourism, and archeology. The journal publishes pioneering research subjects
to strict scientific standards that fall under the umbrella of educational, human, and
social studies, and sciences, related literary, intellectual, scientific, cognitive, and
humanitarian issues according to a sound scientific approach that leads to results,
recommendations, and proposals that serve scientific research and promote it in the
knowledge ladder.

This issue comes in its new guise, and the journal proves its progress and wide
spread. It has become at the forefront of scientific publishing repositories and has a
classification in the international indexing ISI. Also, the journal has become within
the rules of Dar Al-Mandomh for Arab databases and has an international number
DOI and the journal is within the international rules of EBSCO. In order to achieve
the goals of the Northern European Academy in Denmark and its scientific mission
by developing research mechanisms and diversifying its channels, working to raise
the level of scientific publishing, and providing an opportunity for researchers
belonging to the academic fields and interests to publish their research and
distinguished articles that keep pace with the scientific and knowledge developments
that the world is witnessing in our time. The Northern European Academy Journal
will undertake the task of publishing a diverse research output and bet on leadership
and excellence in publishing studies and refereed articles characterized by novelty,
originality, and innovation with intellectual and scientific openness to society and the
cultural, local, regional, and global scene.
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From Access to Agency: A Capability-Based Reconceptualization of
Linguistic Equity in Generative Al-Mediated Language Education

Abstract

Generative artificial intelligence (GenAl) has recently become adopted into
language learning environments at unprecedented rates. Though research has

Prepared by

yet to catch up to practice, language educators and researchers are concerned

with questions of equity related to GenAl tools. The bulk of this research has

Dr.Nazik Noaman Ahme
Assistant Professor
University of Tabuk
Hagl University College

reconceptualize linguistic equity from a capability perspective.

q been technocentric, prioritizing access to Al instead of how students convert
access into actionable freedoms. To fill this gap, the current study sought to

researchers utilized a quasi-experimental mixed-methods design with 80 EFL

https://orcid.ora/0000-0002- learners in experimental and con_trol_ groups. Pal_red and m_depender_lt sample t-
1655-5947 tests were used to analyze quantitative data, while thematic analysis was used

nalnoor@ut.edu.sa

to code qualitative data. Results showed significant improvement for the
experimental group (pre-test M = 10.58, post-test M = 18.27; t(39) = 15.63, p

<.001) over the control group (pre-test M = 10.46, post-test M = 13.34; t(39)
= 5.42, p <.001), with a statistically significant difference between groups at
post-test (t(78) = 11.48, p < .001). Quantitative results from questionnaires
show a high sense of agency (M = 4.18). The results of this study have
important implications for reconceptualizing linguistic equity as depending
not just on access but on the capability to use artificial intelligence to succeed
in language performance environments. The study adds to theory by providing
preliminary work on a capability framework and provides practical application

toward equitable GenAl pedagogy.

Keywords: generative artificial intelligence, linguistic equity, capability

approach, learner agency, EFL education
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1. Introduction

Language education research has been rapidly evolving under the influence of generative artificial
intelligence (GenAl). In the span of a year since ChatGPT made its debut, scholars of applied
linguistics and technology have observed shifts in language production and access, as well as
mediation moving away from singular instructor-based practices and toward complex infrastructures
for language learning which aim to cater to learners’ needs and pathways (Denny et al., 2024; Li et
al., 2025). Reviews of current research on GenAl for language learning highlight multiple
affordances for language learners including but not limited to Al-prompted opportunities for
customized adaptive feedback, targeted comprehensible input, and multimodal interaction (Weng &
Fu, 2025; Mikroyannidis, 2025). As such tools and pedagogies have gained traction among applied
linguists and language educators, many emphasize their potential to narrow long-standing
achievement gaps by affording learners who may not otherwise receive skilled language instruction
access to versatile tools that can enhance language learning.

For example, a growing body of literature has centered GenAI’s implications for democratizing
education broadly and leveling the playing field for language learners specifically. On the one hand,
emerging research substantiates how GenAl tools can facilitate second language acquisition for
learners across contexts and with diverse needs (Weng & Fu, 2025). On the other hand, recent studies
have exposed how learners from varying backgrounds do not experience Al tools equally due to
myriad factors such as differences in digital literacies and prior experiences with Al (Li et al., 2025).
For example, students with more opportunities to learn about and engage with technology have been
found to experience more educational benefits when learning with Al (Li et al., 2025). This is
concerning given that studies have also found algorithmic biases in large language models which
have the potential to perpetuate stereotypes and exclude culturally and linguistically diverse students
(Grassini, 2023; Huang et al., 2024) .

Theorists have also begun to consider the implications of GenAl for language education. A rising
chorus of calls for humans-in-the-middle frameworks and ethical approaches to GenAl in education
ask stakeholders to center learners by taking into account issues such as learner autonomy, identity,
and the effects of Al on overall well-being (Georgiou, 2025). With this work in mind, language
educators are beginning to reimagine how we might integrate Al into pedagogical contexts with a
renewed sense of care and justice towards learners. While this work provides a starting point for
understanding how GenAl may reproduce or transform existing inequities, the majority of the applied
linguistics literature on GenAl and language learning is descriptive in nature, placing emphasis on
metrics of task performance and user experience rather than learner ability.

What is missing from these conversations is a theoretical foundation for linguistically
equitable GenAl integration. The existing understanding of equity in the context of GenAl and
language learning is largely synonymous with access to technology or Al-mediated tools. What gets
lost when we equate equity with access are learner differences in the ability to convert accessible
resources into valued forms of knowledge, skill, and participation. To address this gap, this study
adopts the Capability Approach (Sen, 1999; Nussbaum, 2011) to argue that GenAl language learners
should be afforded the capabilities to act, learn, and achieve as linguistically equitable beings.

More specifically, this study seeks to: (1) provide a capability-based definition of linguistic
equity in the context of language learning with GenAl, (2) survey extant literature on GenAl for
language learning through a lens of power and positionality, and (3) outline a reorientation of
terminology and priorities that will allow researchers, teachers, and learners to move forward in our
understanding and use of Al in language education. To that end, this paper will ask the following
research questions:

Refereed Journal of Northern Europe Academy for Educational and Humanitarian
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To address these aims, the study is guided by the following research questions:

=

How is linguistic equity currently conceptualized in generative Al-mediated language education?

2. What limitations exist in access-based models of Al integration in relation to learner agency and
outcomes?

3. How can the Capability Approach provide a more comprehensive framework for understanding
linguistic equity in Al-mediated contexts?

4. What theoretical and pedagogical implications emerge from adopting a capability-based

perspective in language education?

This study argues for positioning throughout, situating itself among critical approaches to Al and
contributing novel theoretical application to the field of applied linguistics. Upon this introduction,
Section 2 provides a review of relevant literature on generative Al and language learning,
linguistic equity, and the Capability Approach to situate the study’s theoretical framework.

2. Literature Review
2.1 Generative Al in Language Education: Emerging Pedagogical Paradigms

Generative artificial intelligence (GenAl) tools are quickly going from being an interesting
experimental tool to become an inevitable pedagogical focus of language education technologies.
Recently, publications have emerged explaining how LLMs promote language learning as they allow
learners to engage in actual language practices outside of classrooms, lectures, and grammar
exercises via meaningful dialogues in a way that is interactive, adaptive, personalized, and
customizable (Kasneci et al., 2023; Luo, 2024). While prior chatbot and Al technologies included
features that promoted language learning such as rule-based feedback and limited automation of tasks,
GenAl technologies present features such as context-aware and generative capabilities which allow
learners and machines to collaboratively build meanings (Yan, 2023).

Some studies have begun to show the efficacy of Al-mediated language learning tools to impact
learners’ productive skills. Tools that mediate writing and speaking have shown benefits such as
corrective feedback, linguistic restructuring, and scaffolded inputs (Barrot, 2023; Wang & Han,
2024). Barrot (2023) showed that an Al-mediated writing environment led learners to produce more
coherent writing with greater lexical complexity. Wang and Han (2024) discovered learners became
more fluent and confident while speaking when using an Al interface. In research investigating
conversational agents, learners were able to engage in task-based language learning in realistic
situations provided by Al conversation (Huang & Li, 2023).

While these studies show promise in GenAl for language education, many of them assess how well
tools are at impacting learner performance. Through this lens, tools are only discussed through the
lens of metrics like accuracy, fluency, speed, and completion. As such, the bigger picture of how
learners approach these technologies is often lost. Kohnke et al. (2023) discuss how this
technocentric perspective has pushed us past the point of helpful technology focused research and
have called for research that steps outside of this area of research.

2.2 Linguistic Equity in Digital and Al-Mediated Contexts
Equity as it relates to language learning is being rediscovered in mediated settings. Conventionally

focused on access to language learning environments or resources, discussions of linguistic equity are
expanding to consider aspects of digital equity and justice (Darvin, 2022). In settings augmented by

Refereed Journal of Northern Europe Academy for Educational and Humanitarian
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artificial intelligence, these conversations include algorithmic bias, misrepresentation of linguistic
varieties, and equitable access to participation opportunities (Blodgett et al., 2020).

Emerging research suggests that many current artificial intelligence systems, even those designed for
language teaching or learning purposes, will continue to reproduce bias by centering dominant
languages or standardized varieties. Therefore, opportunities for learners of non-standard or under-
resourced varieties will be limited in Al-mediated interactions (Bender et al., 2021). Recent
scholarship has raised questions around how these systems may contribute to unequal power
dynamics for English as a Foreign Language (EFL) learners, especially those whose linguistic
repertoires are not commonly found in artificial intelligence output. A lack of digital literacy skills or
technological affordances has also been found to create rifts in who can access Al-mediated language
learning (Selwyn, 2021).

Research into learner equity at the pedagogical level has shown the need for learners to feel capable
and supported to meaningfully navigate Al-mediated language learning spaces, rather than simply
having access to Al tools (Darvin & Norton, 2023). Discussions of equity and access have also arisen
in discussions of sociocultural theories of second language acquisition (Kramsch, 2009). These
theories focus on many of the same issues as educational equity, such as learner identity, power, and
learner agency. However, like the rest of the field, tends to situate discussions of equity outside of
research aims or topics.

Discussions of equity have been made in recent empirical studies using Al in language learning.
Papers tend to measure equity in very practical terms, such as who has the Al tool available to them
or who is more likely to use the tool. However, these measurements do not account for who has the
opportunity to learn from the tool or receive its potential benefits. By this logic, anyone with a
smartphone could be considered equitable.

2.3 Learner Agency in Al-Mediated Language Learning

In order to facilitate learner uptake, three additional codes are represented, including the learner
agency concept. Agency can be understood as learners’ capacity to act deliberately and self-regulate
their behavior to learn from available affordances (Mercer, 2022). Within an Al-mediated setting,
learners are faced with choices that allow them to exercise control while adhering to their
personalized learning journey.

Equally important to note is that agency has been demonstrated to empower learners but also
disempower them when learning with Al. For instance, Al adaptive systems may allow learners to
feel a sense of control when learning a language due to the ability to receive instantaneous feedback
(Zawacki-Richter et al., 2021). Contrary to positive learning experiences, learners tend to
underutilize their cognitive efforts and suspend evaluation when accepting the suggestions proposed
by Al (Chan & Hu, 2023). Learners also unevenly experience agency during their learning process.

Variations in experiencing agency while learning languages with the aid of Al technologies were
discovered based on learners’ experience with technology, language self-efficacy, and other
demographic factors (Godwin-Jones, 2022). Students who lacked technological skills and confidence
would often experience challenges when attempting to practice their target language using Al.
Empowering learners using technological innovation should be explored to promote language
practice using CALL.

In addition, equity was not well-established through the process of open coding. One possible reason
is that learner agency is not well-theorized. In the selected articles, the concept of agency was
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mentioned; however, it was only presented as an individual capability and not associated with
learners’ access to equitable learning conditions.

2.4 The Capability Approach: A Theoretical Lens for Reframing Equity

Sen’s (1999) Capability Approach and its extended formulation by Nussbaum (2011) has gained
momentum over recent years as researchers have begun to employ it as a conceptual framework to
study equity and human development within education settings (Terzi, 2021). Rather than models
focused around resources available to students, Capability Approach emphasizes individuals’ actual
freedoms or abilities to reach valued achievements and states, accounting for conditions both internal
and external to the learner (Walker & Unterhalter, 2020).

Research has started to bring this perspective to bear on digital education and inequities within
technology-mediated learning spaces (Terzi, 2021; Tikly, 2022). Adopting this framework for
understanding equity through technology quickly reveals that access itself is neither necessary nor
sufficient for viewing a learning context through the lens of capabilities. Instead, we must consider if
learners are able to convert provided resources into meaningful learning outcomes.

The Capability Approach can helpfully reframe conversations around equity in Al-mediated language
education by centering issues of language use, learning, and participation. This approach to equity
can counterbalance the current tendency of viewing technological mediation of education through a
resources lens. Instead, this approach emphasizes agency, the learners’ abilities to convert resources
to meaningful outcomes, overall well-being, and situates learner within their socio-cultural contexts
(Holmes et al., 2022). While promising for research on Al in language education, the Capability
Approach has been notably absent from applied linguistics scholarship. While some studies have
begun to employ this theoretical lens to better understand equity in technology-mediated classrooms,
they do not focus on the nuances of language or Al-mediated communication.

Thus, there remains a need for a theory-driven conceptual model that draws from applied linguistics,
educational technology, and social justice frameworks to explore language learning via Al mediation.

2.5 Synthesis and Conceptual Gap

Findings from the literature review suggested three primary themes. GenAl in Language Learning
literature has explored the impact GenAl has in language learning contexts and found numerous
benefits but has focused on Al technology itself and measuring its performance. Literature examining
language equity through inclusion and representation found gaps in access and availability being
positioned as equitable but does not deeply engage with the nuances of equity. Finally, recent
literature focusing on learner agency has begun to surface but lacks connections with other areas of
equity and capability.

Synthesizing all themes from the literature reviewed suggests that there is currently a lack of
conceptualization for how learners with access to these Al technologies can and do develop linguistic
capability. There is currently no theory as to how access to language learning with Al leads to
learners having the capability to meaningfully use linguistic knowledge. Neither do we deeply
understand what conditions must be in place to help facilitate this process.

By positioning linguistic equity as a capability, this research contributes to bridging the gap between
language access to Al and what learners are actually able to do with the linguistic knowledge that
they learn from these technologies. This has pedagogical and policy implications.
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2.6 Theoretical Framework

The present study synthesizes three theories into one cohesive framework that informs the
conceptualization of linguistic equity throughout Al-mediated language learning environments
presented below.

2.6.1Capability Approach

Generative Al functions used in education should be evaluated not by the measure of their use but by
how they allow learners to do what they value linguistically. The Capability Approach (CA) directly
informs this position by focusing research on what learners are able to do with the tools and resources
provided to them, rather than on what they have access to. Originated by Nobel laureate economist
Amartya Sen and further developed by philosopher Martha Nussbaum, the CA determines an
individual’s level of well-being not by their income or resources but by the real opportunities that
they have to do and be what they value, referred to as capabilities (Sen, 1999; Nussbaum, 2011).
Applied to language learning, the CA positions learning less as the intake of information and
knowledge and more as the ability to use language to communicate and do what learners want to do.
Crucially, access to tools and resources does not guarantee equity of outcomes because learners vary
in their abilities to convert available resources into capabilities. Recent work on the CA in education
has focused on notions of:

1. conversion factors (internal, external, structural conditions that facilitate or inhibit the
learning process)

2. agency and learner choice

3. access to opportunities (Walker & Unterhalter, 2020; Tikly, 2022)

4 At the intersection of language learning and Al, the CA allows this research to focus on:

5 how learners are utilizing Al tools

6 what learners are able to do because of Al

7 if Al is enabling or hindering learners’ capabilities

The CA therefore redefines linguistic equity as the ability to do what one values linguistically instead
of equal access to tools and resources.

2.6.2 Sociocultural Theory

To better understand how learners interact with and are influenced by generative Al tools in language
learning, this research will apply Lev Vygotsky’s Sociocultural Theory. Originally developed by
Soviet psychologist Lev Vygotsky, SCT sees learning as the development of understanding through
social interactions. Learning with Al can be thought of as SCT by conceptualizing generative Al
tools as mediational artifacts that impact learners’ cognitive development.

Therefore:

1. Al serves as a scaffold for learning

2. interaction with Al is a type of social engagement
3. language is learned through mediation

Recent scholarship has applied SCT to technology-mediated learning by stating that the “tools of the
mind” have changed to include digital technologies like Al, which therefore change the meditational
nature of learning by inserting a non-human agent into the process (Lantolf et al., 2021). What is
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most important about SCT for the current study is the notion that learning does not happen in a
vacuum. It is affected by:

1. social factors
2. cultural expectations
3. interactional dynamics

This has direct implications for equity in Al because each learner will come to the Al environment
from different places and with different levels of access to cognitive and academic development.

2.6.3 Learner Agency Theory

Linking both the Capability Approach and Sociocultural Theory is the concept of Learner Agency.
Agency can be defined as the ability of learners to act intentionally, make choices, and self-regulate
their learning (Mercer, 2022). In the case of Al in education, this is critically important because
learners still need to:

1. choose how to interact with the Al tool
2. judge if the Al is correct or not
3. integrate Al usage into their overall learning plans

Therefore, agency is a learned capability that is influenced by context and individual difference
variables such as motivation and self-efficacy. Recent literature has discussed how Al can impact
learners’ agency by either increasing it (due to opportunities for autonomy and personalization) or
decreasing it (through algorithmic control of learning). (Zawacki-Richter et al., 2021) For this study,
learner agency will be considered a learner’s ability to utilize the Al tool to support language learning.

2.7 Integrative Theoretical Model

Synthesizing these three elements together, | articulate a capability-based definition of linguistic
equity within the context of Al-mediated language learning as follows:

1. Access to Al — Opportunities/Resources

2. Conversion Factors (Operationalized as digital literacy, socio-cultural environment) —
Influence learners’ —

3. Agency — Converts Access into —

4. Capabilities (Learners’ authentic opportunities to realize desired linguistic outcomes)

Overall, synthesizing these three bodies of literature allows me to bridge the gap between theory and
definition presented at the beginning of the section by outlining the mechanisms through which and
reasons why some learners may achieve unequal levels of learning with the same amount of access to
Al. Theoretically, this framewaork contributes to the field by:

1. Conceptualizing linguistic equity as a capability issue rather than as an access issue

2. Bridging technology, agency, and contextual factors within one integrated model

3. Framing empirical research with a theory that connects operational components with latent
id
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Grounding Al within a conceptual umbrella that places higher value on humanity and social justice, |
move the field of applied linguistics and educational technology one step closer to theory-based
equity in Al-mediated learning. Building off of the previous section, | will now provide an overview
of the methods I used to answer the research questions stated above.

3. Methodology
3.1 Research Design

This study used a quasi-experimental mixed-methods approach because it not only considered
learners” language performance to assess linguistic equity enabled by generative Al-mediated
instruction but also investigated learners’ agency and capability built through engagement with
generative Al tools. Quantitative data collection using pre-test and post-test assessments allowed
measuring group differences in performance resulting from taking part in generative Al-mediated
learning activities versus engaging in conventional instructional activities. Qualitative data informed
by interpretivist underpinnings were collected using semi-structured interviews and classroom
observations to investigate learners’ perceptions of how they engaged with the Al tools as mediated
by their teachers and how these engagement patterns contributed to developing their capabilities for
equitable language learning. Both types of data were analysed separately but discussed together
during the interpretation stage of this research to provide answers to the research questions presented
above.

3.3 Participants

Undergraduate learners of English as a foreign language (EFL) taking part in an English language
programme at a higher education institution constituted a sample for this study. Participants (N = 80)
were recruited using purposive sampling on the condition of being at a similar proficiency level and
having previous experience with digital learning contexts.

They were randomly assigned into two groups:

1. experimental (n = 40) - took part in generative Al - mediated instruction
2. control (n =40) - took part in conventional instruction

Prior language proficiency was controlled for by obtaining learners’ pre-test scores and ensuring no
significant differences between the two groups. Twelve learners who took part in generative Al -
mediated instruction were recruited for participating in interviews. Maximum variation sampling was
used to select participants who represented diverse experiences with engaging with digital tools,
participating in the online learning activity, and performing the task.

3.4 Instruments
1. Language performance test
The researcher developed a pre-test and post-test to measure learners’ discourse-level language

performance in terms of fluency, coherence, and lexical complexity. Both tests were piloted and
reviewed by experts.
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The reliability analysis using Cronbach’ s alpha (@) indicated an acceptable level of internal
consistency (a =.83).

2. Capability and Agency Questionnaire

The Capability and Agency Questionnaire asked learners to self-report on their ability to engage with
generative Al tools during the learning activity, their autonomy during this activity, and their access
to various resources. The questionnaire items were adapted from existing instruments developed to
measure learners’ agency and digital competence and used a 5-point Likert scale. Its validity was
ensured by conducting exploratory factor analysis.

3. Semi-structured Interviews

The purpose of interviews was to allow participants to share their learning experiences. Interview
questions pertained to their observable patterns of engaging with generative Al tools and patterns
they wanted to highlight, the benefits they experienced when using the tool, and constraints they
faced during the activity. Interviews also asked participants to reflect on their ability to convert mere
access to generative Al into meaningful learning experiences.

4. Classroom Observation Checklist

The classroom observation informed on learners’ engagement with the activity and the tools and
Allowed tracking of the frequency of learners’ engagement with the Al tool and the type of support
their teacher gave them while working with the tool.

3.5 Procedure

Data collection took place throughout eight weeks of implementing the intervention and involved
several steps.

1. Learners from the experimental and control groups completed a pre-test that served as a
baseline for measuring their language performance.
2. The experimental group engaged in generative Al - mediated instruction whereas the control

group received conventional instruction. Both groups worked on the same language tasks aligned
with the same standards but used different means to complete these tasks.

3. Learners from both groups completed the post-test that was equivalent to the pre-test.
4, The learners from the experimental group completed the capability and agency questionnaire.
5. The interviews and classroom observations took place during and after the intervention.

The results section included Statistical tests” results and examples of learners engaging with
generative Al as a means of learning English.

4.6 Ethical issues

The study adhered to ethical considerations. Before taking part in the study, participants gave
informed consent. Their anonymity was maintained throughout the research process. Learners could
not be forced to participate and were told they could stop their participation at any time. The data
served research purposes only.
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4.7 Data analysis

Quantitative data analysis was performed using IBM SPSS Statistics for Windows, Version 27.0.
(IBM Corp., Armonk, NY, USA). First, descriptive statistics were generated to obtain means and
standard deviations of the scores on the pre-test and post-test language performance tests for the
experimental and control groups. Paired-samples t-tests were used to analyse within-groups
differences in scores on pre-tests and post-tests. Independent-samples t-tests were used to analyse
differences in learners’ performance on post-tests. The effect size was calculated using Cohen’ s d
to establish what magnitude differences had. All analyses were two-tailed.

Thematic analysis was used to analyse qualitative data obtained from interviews and classroom
observations. Steps of thematic analysis included:

Familiarising yourself with your data
Generating initial codes

Searching for themes

Reviewing themes

defining and naming themes

g E

Member checking and peer review of coding were used to ensure trustworthiness of the study’ s

findings. Qualitative analysis of the data focused on learners’ agency, development of capability,
and barriers to the equitable use of Al technology in language learning.

Lastly, quantitative and qualitative results were integrated during the data interpretation phase of the
study. This approach allowed the researchers to connect quantitative findings regarding learners’
language performance with learners’ voices around their experiences taking part in generative Al -
mediated language learning and the capabilities they exercised and developed while engaged in the
activity described in the Methodology section above.

4. Results
4.1 Preliminary Analyses

The dataset was checked for errors, missing values, and statistical assumptions before performing
analyses. There were no missing values in the dataset. Tests of normality were conducted using
Shapiro - Wilk tests. Results indicated normal distribution (p > .05). Homogeneity of variance was
examined using Levene's test. Results indicated equal variances between groups (p > .05). Therefore,
parametric statistics were used.

4.2 Descriptive Statistics

Table 1 provides descriptive statistics of pre-test scores and post-test scores. Pre-test mean (standard
deviation) and post-test mean (standard deviation) of experimental and control groups are presented
in Table 1.

Table 1

Descriptive Statistics for Pre-test and Post-test Scores
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Group Test Mean (M) Std. Deviation (SD)

Experimental (n=40) Pre-test 10.58 2.12
Experimental (n=40) Post-test 18.27 1.88
Control (n=40) Pre-test 10.46 2.19
Control (n=40) Post-test 13.34 2.07

The values in Table 1 indicate increases in mean scores from pre-test to post-test in

both groups.

4.3. Within-Group Comparisons

4.3.1 Experimental Group

A paired-samples t-test revealed that scores on the post-test were significantly higher than scores on
the pre-test for participants in the experimental group, t(39) = 15.63, p <.001. Specifically, the mean
score on the pre-test was M = 10.58 (SD = 2.12) while the mean score on the post-test was M = 18.27
(SD =1.88). Cohen's d was used to calculate effect size, which was large (d = 2.47).

4.3.2 Control Group

Paired-samples t-test was performed on control group as well. Participants scored significantly higher
on post-test (M = 13.34, SD = 2.07) than on pre-test (M = 10.46, SD = 2.19), t(39) = 5.42, p < .001.
Cohen’'s d for control group was of moderate size d = 0.86.

4.4 Between-Group Comparison

The researcher performed an independent-samples t-test on the post-test scores for each group. The
analysis revealed a significant difference between the experimental group (M = 18.27, SD = 1.88)
and control group (M = 13.34, SD = 2.07), t(78) = 11.48, p < .001. Cohen's d showed that the effect

size was large (2.57). These results are summarized in Table 2.

Table 2
Independent Samples t-test for Post-test Scores

Group Mean (M) SD t-value df Sig. (2-tailed) Cohen’s d

Experimental 18.27 1.88
Control 13.34 2.0711.48 78 <.001 2.57

4.5. Questionnaire Results (Capability and Agency)

The responses to the questionnaire about their perception about using Al-mediated tools were analyzed
descriptively. Results showed that experimental group participants demonstrated strong perceived
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efficacy/agency when using Al-mediated tools. The overall mean of responses was M = 4.18 (SD =
0.44) on a 5-point Likert scale.

Participants had the highest ratings on the following item:

“How well can you use Al tools by yourself” (M =4.32, SD = 0.50)

“I feel confident completing language learning tasks using Al tools” (M = 4.26, SD = 0.47)
Participants had the lowest ratings on the following item:

“I have reliable access to technological resources” (M = 3.85, SD = 0.61)

4.6 Qualitative Findings

Analysis of interview data yielded three recurring themes:

1. Autonomy in learning practices
2. Variability in access to technological support
3. Differences in the use of Al for task completion

Some learners self-reported that they differed in how often they used the Al tool; how much they used
the tool's outputs; how they completed tasks with Al assistance. Furthermore, observational data
showed that learners behaved differently in class regarding attention span and patterns of engagement.

4.7 Summary of Findings

The findings indicated statistically significant differences in language performance both within and
across groups. The questionnaire responses, as well as the qualitative findings helped describe learners’
experiences and engagement in Al-mediated learning contexts. The next section interprets these results
in light of the theoretical framework and literature review to discuss implications for linguistic equity,
learner agency, and capability development when engaging with Al-mediated contexts for language
learning.

5. Discussion

This study analyzed students’ experience with generative Al using the Capability Approach
paradigm, focusing on the students’ ability in terms of performance, agency, and conversion of access
into tangible outcomes. The quantitative findings showed statistically significant improvement in both
groups’ linguistic performance with much larger effect size in the experimental group. This conclusion
is in line with previous studies demonstrating generative Al as causing performance improvements due
to its adaptivity, scaffolding, and interactivity (Garzon et al., 2025; Zhu & Wang, 2025; Hon, 2025).

The experimental group’s statistically significant improvement margin illustrates how generative Al
writing tools allowed learners to engage with writing production as they could receive feedback and
make edits while writing. This is supported by recent studies and meta-analysis showing improvement
in fluency, coherence, and engagement in learners using Al-mediated writing environments (Wang et
al., 2025; Lee, 2025). It should also be noted that similar to previous findings, there was also
improvement in the control group (Taking traditional instruction as a baseline), which means that Al is
not replacing traditional instruction but rather amplifying it(Toscu, 2024; Wu et al., 2025).

Refereed Journal of Northern Europe Academy for Educational and Humanitarian
Studies & Research Vol .5 -NO.33 13/10 /2026 www.journalnea.com



http://www.journalnea.com/

Qualitatively, two central findings about learners’ experienced capability align with previous research.
First, learners overwhelmingly reported having access to the agency they needed to feel confident
using Al. This is in line with recent work that positions generative Al as a tool that can help students
develop self-regulated learning skills and autonomy (Ozturan, 2024; Roe & Perkins, 2024). Learners
also reported feeling capable of making effective decisions about how to interact with the Al, when to
accept its suggestions, and how to perform revisions.

Second, learners did not have equal access to using Al nor did they capitalize on this access equally.
This directly ties into recent work showing that learners do not all have equal resources or
backgrounds when engaging with Al tools (Krause et al., 2025). There were conversion factors at play
that determined how students could access Al. This relates back to the Capability Approach theory
introduced in the literature review, as students did not necessarily have the same freedom or ability to
convert their access to Al into actual capabilities.

These two findings are also supported by the interviews. Learners who used the Al tool did not all use
it in the same way. While some learners were actively generating prompts and rewriting the Al’s
responses, other learners passively copied what the Al provided. This connects to recent research
that claims Al is not merely a tool but an actor that learners are interacting with (Davoodifard &
Eskin, 2024). On the other hand, some learners heavily relied on the AI’s suggestions and did not
spend too much time revising them, which has been noted as a problem in previous literature (Lo,
2025).

However, what has not been discussed as much is how access to Al tools does not always equate to
capability. Many articles have discussed how Al improves learners’ access to language learning (Weng,
2025; Wang et al., 2025). Access was assumed to allow learners to learn more or better. However,
what this study shows is that learners can have access to Al, but if they do not know how to utilize it or
lack the confidence to do so, they will not see the same benefits that their peers might see.

In many ways, this finding speaks to the heart of this paper and supports the Capability Approach.
Simply providing learners with resources does not improve equity. Instead, what is important is
whether learners have the real opportunity to utilize those resources. This paper has taken that
theoretical standpoint and applied it to the context of Al in language learning. The results of this study
have shown that linguistic equity should be measured by learners’ capability with Al instead of access.

In fact, this study also speaks to the divided discussion of Al widening vs. narrowing the equity gap.
Some researchers have argued that Al has the potential to close the equity gap by providing scalable
access to quality learning help. Others have argued that Al will further the equity gap as those with
access, knowledge, skills, or institutional support will benefit more than their disadvantaged peers will
(Garzon et al., 2025; Zhu & Wang, 2025). This study found that Al can do both at the same time.

Theoretically, this research contributes to the existing body of knowledge by uniting ideas from
capability theory, sociocultural theory, and ideas regarding learner agency. This study has shown that
any discussions about learner outcomes when using Al cannot be divorced from the context of:

1. Learners’ access to the technology
2. Learners’ individual agency
3. The cultural and institutional environment the learners are situated in

This holistic viewpoint begins to fill a large gap in current Al research as most studies tend to focus on
one factor at a time(Lee, 2025; Wang et al., 2025).
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Additionally, this study helped provide evidence to support the model introduced in the theoretical
framework. Recall that learner agency was hypothesized to mediate the relationship between access
and outcome. As shown through both quantitative and qualitative data, learners had different
experiences using Al. While some learners were actively engaging with the tool by rewriting prompts,
others were completely ignoring the prompts and were just copy-pasting what the Al gave them. This
notion of learners’ agency being the driving factor behind whether learners can successfully convert
their access to Al into real capabilities directly supports recent works focusing on Al and learner
agency(Roe & Perkins, 2024).

In conclusion, this study adds to recent calls to change Al research and application from a tool-
centered approach to a learner-centered one. Rather than asking how Al can better assist learners, this
study asked how learners can effectively use Al. Understanding learners’ capabilities, experiences, and
context is imperative to truly help learners and narrow the equity gap.

The conclusion section will discuss the study’s implications, major takeaways, contributions to the
field, and suggestions for future research.

6. Conclusion

Findings suggested access in and of itself did not automatically translate to equitable discourse-level
outcomes amongst participants despite quantitative evidence showing those who were able to access
generative Al tools scored significantly higher than their counterparts who could not during the study.
This was partially due to learner agency as students utilized the tool differently and had varying levels
of digital competence. Qualitative data showcased differences in learner usage of the generative Al
tool. Overall, learners still managed to access other forms of support to complete the task.

As the researcher, this study affirms the theoretical argument of the Capability Approach because
students were given access to the same resource during the study; however, they were able to convert
that into actual learning and completion of task completion at different levels. Despite having access to
this resource, each learner’s individual capabilities such as digital skills and access to resources outside
of class influenced their ability to complete the task. This study built upon previous applied linguistics
literature on generative Al by providing empirical evidence that generative Al can act as a mediational
tool that is still dependent on the learner.

The study also serves as an early contribution to the body of work regarding critical Al research. This
research attempts to take back some of the hyperclaims around Al by showcasing how technological
innovation does not inherently equate to equity. By reimagining what equity in linguistic outcomes in
generative Al-mediated environments can look like, this study moves the conversation beyond access
and into learner capabilities.

7. Pedagogical Implications

There are several pedagogical implications that arose from the results of this study. As demonstrated,
simply providing students with access to a tool does not guarantee that they will know how to or even
be able to use it to enhance their learning. As such, language teachers and teachers who wish to
integrate generative Al into their pedagogy should focus less on the tools themselves and more on the
learners. Teachers should not assume that all learners will use generative Al tools effectively.

Teachers can work to enhance students’ ability to utilize generative Al through providing structured
time to interact with the tool, space to evaluate the quality of its outputs, and opportunities to learn
from its usage. All of these scaffolding opportunities allow students to take agency of their learning
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when working with generative Al. Finally, this study highlights the importance of equity-minded
pedagogy and instruction design. Although all learners were given access to the same technological
tools during the study, not all learners were provided with the necessary conversion factors to turn that
access into capabilities.

In my opinion, this is a glaring issue that must be addressed when incorporating Al into ELT,
specifically in contexts where students may not have equitable access to digital resources outside of
school. Learners may have access to a tool at school, but what good will that do if they do not have the
internet at home? Providing learners with the tools is simply not enough.

8. Recommendations

Pedagogical suggestions include encouraging students to complete high-order tasks when interacting
with generative Al. While modelled writing can be helpful, teachers should not have students accept
the AD’s first draft. Instead, learners should be required to interact with that first draft by improving
upon it and reflecting on how they were able to fix it.

At an institutional level, teachers should receive proper training on how to integrate generative Al into
the classroom. By teachers having the opportunity to learn about generative Al through a PD workshop
first, they will have the knowledge necessary to train their students on how to use the tools effectively.

Lastly, policymakers should work to create standards or guidelines for teachers and students to follow
when using Al. By having a set of standards that Al use in ELT should follow, teachers will have
guidance when question arises. These standards should be grounded in equity as the ability for learners
to have the same digital access and competency outside of the classroom may vary.

9. Future Research Directions

Although this study makes contributions toward addressing critical gaps in knowledge about linguistic
equity in Al-mediated language learning, there are also opportunities for future research directions.
First, additional research may be conducted to understand the role of sustained Al-mediated
experiences in developing linguistic capabilities at varied levels of proficiency and among different
populations of learners. Future research could adopt longitudinal research designs. Second, research
may be conducted to understand how individual or contextual conversion factors impact learners’
freedom to convert their opportunities into valued language learning outcomes. For instance, how
might learners’ socioeconomic backgrounds, institutional resources, and classroom cultures influence
their ability to utilize Al-mediated tools to learn languages? Investigating this question can advance
understanding about equity in Al-mediated language learning. Third, future research may draw upon
more robust analytic models such as mediation and structural equation modeling to test relationships
between constructs outlined in this study (e.g., access and learning agency). Fourth, future studies
could apply the capability-based framework to different language learning domains (e.g., reading,
listening, intercultural communication) and contexts (e.g., secondary education, informal learning).
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1. Introduction

Abstract

This paper studies how Bill Gates’ LinkedIn posts enact digital authority and
legitimate global development intervention through stance, quantification,
progress-talk, and solution-oriented agency. The corpus includes 14 fact-
checked English-language LinkedIn posts published by Bill Gates between
23 September 2025 and 7 June 2026. Corpus-informed critical discourse
analysis employed reproducible Python-generated token counts alongside
post-level thematic and legitimation coding. The total corpus size was 1,222
words (M = 87.3 words/post; range = 24-199). Posts related to global health
or child survival were most frequent at eight posts (57.1%). First-person
singular self-mentions and collective references each appeared in nine posts.
Predictive appeared 18 times across the corpus
Quantification/evidentialization appeared in nine posts, solutlon/mterventlon
language appeared in 11 posts, and agency assigned to institutions or experts
appeared in 10 posts. Close reading revealed a common pattern of
legitimation through stances which move from problem definition, to evi-
dence and social alliances, towards solution-carrying organizations,
programs/companies, researchers, or technologies. This pattern diffuses
moral responsibility while centralizing the capacity for action. Results
suggest executive discourse on LinkedIn blends personal judgments,
quantified endorsements of urgency, collective solidarity, and futurological
expertise to frame institutions and their solutions as natural. Both the
community-centered transportation response of the m-mama post and
explicit mentions of equity in captions about Al nevertheless caution against
reading these captions as purely techno-solutionist.

Keywords: LinkedlIn, corpus-informed discourse analysis, critical discourse
analysis, stance, legitimation, digital authority, Bill Gates

Professional social media is a space where executives, philanthropists, and founders of institutions
professional culture values expertise, leadership, evidence, and solution-focused posts. Multi-
platform analysis has found that LinkedIn's norms and affordances don't just determine how content
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is shared; they also influence what organizations publish and what kinds of identities are believable
there (Faber, 2022). Recent research has also analyzed how executives claim expertise and position
themselves through topic, role, institutional affiliation, and strategic visibility settings (Keiper et al.,
2025), as well as how users create idealized professional identities through self-presentation and self-
praise (Weisi & Hajizadeh, 2025).

Bill Gates has a unique status in this platformed economy of authority. When he posts, he speaks
simultaneously as founder of a technology company, chair of a major philanthropic foundation,
investor in tech start-ups, and public pundit on health, poverty, climate, agriculture, education, and
artificial intelligence. This makes his posts worthy of analytical attention: his posts don’t just
announce activities—they frame problems, select evidence, assign blame, judge possible futures, and
name actors who are portrayed as able to provide solutions. Social media leadership communication
can create intimacy by flattening institutional distance and giving the impression of leaders being
accessible, but it also allows those leaders to frame the conditions of their authoritative encounter.
(Matthews et al., 2022; Wu et al., 2022)

Seen through an applied-linguistic lens, however, the foundational question is how language remakes
social position and institutional resources as legitimate public authority. Critical research on elite
philanthropy has illustrated how large private foundations can help construct needs, rank
interventions, spread policy templates, and translate economic advantage into epistemic and moral
authority (Haydon et al., 2021; Lambin & Surender, 2023; McGoey, 2021). These dynamics
contextualize the analysis that follows, but do not tell us much about the linguistic work by which
authority is performed and normalized within platformed genres.

Language is the primary tool by which authority comes to seem available through text. Lexico-
grammatically, pronouns can index a speaker with a group, stance markers can index a judgment as
sincere and subjective, and modal verbs of prediction can recast speculative technological pathways
as future realities. Numeratives can render suffering both visible and pressing but can also limit our
attention to outcomes that can be counted and interventions that can be scaled. In the realm of global
health, philanthropic knowledge practices shape which problems and people are made governable
through evidence (Littoz-Monnet & Osorio Garate, 2024). Narratives of innovation may do
comparable rhetorical work by helping technocratic solutions appear actionable and politically
innocent despite embodying assumptions about expertise, property, and development that are highly
contentious (Canfield, 2023; Smith et al., 2023).

Existing literature offers helpful starting points but is ultimately incomplete. LinkedIn-specific
analyses document how professionals construct self-image, professional identities, and executive
authority (Keiper et al., 2025; Marin & Nila, 2021; Weisi & Hajizadeh, 2025). Metadiscourse
scholars detail how writers structure their propositions and interact with readers (Biri, 2021; Hyland,
2005; Liu & Zhang, 2021). In critical discourse studies, scholars probe how lexical and grammatical
choices index asymmetrical power relationships. A recent study by Alashtary (2024) takes a closer
look at ideological portrayals of artificial intelligence (Al) across Gates' social media posts. However,
a comprehensive and corpus-driven examination of how Gates' LinkedIn posts linguistically manage
personal stance, shared responsibility, quantification, futurity, and institutional agency throughout the
frame of global development remains to be examined in digital applied linguistics.

Filling this gap, the current study undertakes a corpus-informed critical discourse analysis of 14
confirmed English-language LinkedIn posts published by Gates from 23 September 2025 through 7
June 2026. Limiting its claims to the captions recoverable in this purposively sampled corpus, the
study does not treat the corpus as exhaustive of Gates' LinkedIn posting history, nor does it attribute
audience reception based on reactions or comments. In doing so, its bounded design allows all
frequencies, percentages, dates, and discourse- analytic claims to be triangulated back to the source
register (see Appendix A). Balancing precise token frequencies with post-level qualitative coding,
this study asks how micro-level linguistic choices come to constitute a grammar of legitimation. It
makes three contributions to the answer. First, it offers a transparent, replicable overview of the
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actual 14-post corpus. Second, it describes how stance, modality, pronouns, evidentialization, and
semantic fields collectively construct digital authority. Third, it differentiates collective moral
alignment from operational agency and highlights counter-trends that challenge elite generalizations
and simplistic high-technology interpretations.

Research Questions

RQL1. Which stance, pronoun, and modal resources characterize the 14 captions, and how do they
construct authority and audience alignment?

RQ2. How are global problems and interventions framed through themes, quantification, evidence,
progress, innovation, access, and future orientation?

RQ3. How do recurring linguistic patterns distribute responsibility and agency in the discursive
construction of global development authority?

The following literature review integrates digital applied linguistics, LinkedIn self-presentation,
metadiscourse, critical discourse analysis, quantification, and technological solutionism to establish
the conceptual basis for the 14-post analysis.

2. Literature Review

2.1 Digital Applied Linguistics and the Discursive Construction of Authority

Authority in digital applied linguistics may be approached as the discursive effect of systematic
choices across modes of representation, evaluation, agency, and engagement. As established by
critical discourse analysis, these textual practices may be connected to broader dynamics of power
(Fairclough, 2013). Examined from this perspective, the relevant question in philanthropic discourse
is not simply who or what gets described, but how private actors are discursively positioned to
determine public needs, to assess evidence, and to frame permissible responses. Research on elite
philanthropy provides the political backdrop for this language-focused inquiry by illustrating donors'
asymmetrical agenda-setting capacity (Haydon et al., 2021; McGoey, 20).

Legitimacy conferred through discourse has ethical implications as well as questions of
epistemology. Sklair and Glucksberg (201) reveal how elite giving may operate as a strategy of
wealth-management and dynastic succession even as it casts wealthy families as stewards of shared
resources. Ahmad and Saifer (2024) unpack recurrent narratives of beneficence, progress, and
fairness that obscure structural contradictions. For our analysis of captions, these studies help clarify
how wealth is translated into ability, vision, and moral aptitude through repeated patterns of
evaluation and storytelling. Elite philanthropy is discursively complex. Adewoye et al. (2023)
describe how entrepreneurial charity in Africa may merge an empowering vocabulary with neoliberal
scripts that position beneficiaries as market-ready, self-managing individuals. This contradiction
helps explain the valences in Gates' descriptions. Solutions for education, health, or poverty may be
worth pursuing in material terms while still promoting change through the lenses of investment,
innovation, efficiency, and scalable systems. Critique should therefore resist deciding whether
philanthropy is generous or predatory and instead interrogate the linguistic frameworks that represent
problems, populations, and actors.

Projects funded by the Gates Foundation similarly demonstrate how problem definition has political
and discursive consequences. Shaw and Wilson (2020) discuss how discourse around climate-smart
agriculture can reproduce "technological™ and "population-management” solutions while obscuring
root causes of agrarian insecurity. Canfield (2023) characterizes a similar "ideology of innovation”
where private-sector technologies and partnerships are positioned as default solutions for food-
system crises. Global health scholarship has shown how philanthropists' approaches to knowledge-
making determines what forms of expertise and evidence are considered legitimate or actionable
(Littoz-Monnet & Osorio Garate, 2024). Data sources like statistics, forecasts, and scale are therefore
not just informational inputs; they are also discursive tools that privilege interventions that "make
sense."
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2.2 LinkedIn and Executive Self-Presentation

Platform differences matter because social-media genres enable and reward different performances of
identity. According to Faber (2022), platforms constitute unique contexts of communication, with
different affordances that structure how users make sense and engage with posted content. LinkedIn
places primacy on professional relevance, achievement, expertise, and affiliations with institutions.
Philanthropic captions on this platform will therefore probably be interpreted not just as moral
appeals but also claims of leadership and capability.

Studies of self-presentation on LinkedIn help contextualize Gates’ profile in this way. Marin and Nila
(2021) describe LinkedIn personal branding as arising from purposive displays of expertise and
professional value. Weisi and Hajizadeh (2025) chart pragmalinguistic strategies of self-presentation
and self-praise including indirect (“implicit”) strategies that enable people to advertise desirable
qualities without seeming boastful. Gates’ captions can serve a similar function when judgments of
worth, examples of projects, and references to institutional cooperation signal expertise by way of
explanation rather than self-congratulation.

Leadership communication is necessarily communication with multiple audiences. Palmieri and
Mazzali-Lurati (2021) argue that texts like corporate mission statements have “multiple addressees”
and internalize the voices of various stakeholders. One of Gates’ captions may reach policymakers,
scientists, donors, business executives, health-care professionals, and casual followers. Keiper et al.
(2025) examine how LinkedIn users position themselves relative to audience and find that executives
vary their language use systematically by role and post topic. Wu et al. (2022) explore how leaders
communicate via social media to serve as ambassadors for their organizations. The ambassadorship
of Gates is enhanced by his hybrid personal-institutional identity, which makes his voices difficult to
disentangle.

Ambiguities of perspective bring pronouns into relief. Fladerer et al. (2021) associate frequent CEO
use of we with organizing identity around a collective sense of self, and Labrecque et al. (2020) find
that pronoun use influences audience responses to brand messages. But a collective we does not
always denote egalitarian participation. Orvell et al. (2022) point out that even small pronoun shifts
reframe social relations. By using we, high-status individuals in global-health or international-
development discourse may universalize empathy while retaining agency and authority for named
organizations.

2.3 Stance, Metadiscourse, and Future Orientation

Metadiscourse refers to “the linguistic devices that writers use to structure their discourse, signal their
epistemic stance, and interact with their readers” (Hyland, 2005). Online contexts push these
elements into brief but salient texts. Biri (2021) approaches social-media metadiscourse reflexively as
a result: contributors are managing their own propositions and relations even as they respond to the
conventions of the genre (e.g. spontaneity, transparency, conversationality). The present study does
not apply an exhaustive metadiscourse lens to a single author’s very small corpus. However, it
discusses several elements (self-mention, collectivity, modality, and overt stance) through this lens.

Why do these markers matter? Research into corporate communications suggests reasons. Liu and
Zhang (2021) argue that metadiscourse helps construct ethos, pathos, and logos in corporate press
releases through its ability to guide readers’ interpretations, demonstrate writers’ confidence, and
build relations with audiences. Selfmentions like I believe, I know, I expect, or I’'m hopeful could
position reader-facing evaluation as transparent introspection on LinkedIn. Modal verbs that signal
ability (can, could) make it easier for writers to position technological promises as within reach.
Multiple instances of will can help establish determination while making future benefits feel near.
Writer.
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Jenkins et al.’s (2020) review of health communication on social media suggests that stance helps as
well. Readers may judge credibility based not only on formal indicators of evidence but also on
whether they perceive a speaker as sincere, competent, and trustworthy. Competency and reliability
can vary by genre and platform among science-oriented discourse; they can be enhanced by the use
of familiar evidential practices (Boothby et al., 2021). Gates’ co-text blends numerical evidence with
hopeful first-person vocabulary, which could allow him to draw on two types of authority: objective
proof and personal relatability.

2.4 Quantification, Innovation, and Solutionism

Quantification enables institutions to make claims of working effectively. Numbers distill complex
suffering into commensurable outputs, identify trends over time, and render intervention seem
measurable. This can be ethically and pragmatically important work, especially when pointing to
previously ignored harms. However, what gets measured also becomes privileged by what can be
counted and attributed to an intervention. In the Gates’ rhetoric, mortality rates, percentage points,
targets for clinics, and estimates of lives saved can be marshalled to arguments for urgency while also
funneling audiences toward programs that will have countable outputs.

There’s also a temporal logic that language of innovation embodies. Phrases like progress,
breakthrough, solution, access, and scale create associations between investment now and
improvement later. Taylor (2021) describes technological solutionism as a kind of policy thinking
that approaches complex social issues as if they have singular technical answers. Sharon (2021)
argues that we need normative discussions about justice for data-driven health systems rather than
assessing them through lenses of efficiency or innovation alone. These critiques are not suggestions
that tech doesn’t work. They shift analysis to the political assumptions elided when we treat a
technological fix as the commonsense or first solution.

Solution-oriented language can also be managerial, not just high-tech. Smith et al. (2023) examine
how ‘smart economics” language operates through both empowerment and logics of productivity and
calculable return. Community-based transport, delivery systems, and partnerships can fall into the
same problem-response framework when arguments for their value are centered around ideas of
efficiency, scaling, coordination, and outputs. By drawing this distinction | can look for a broader
managerial rationality without mislabeling all interventions as technological goods.

2.5 Critical Discourse, Legitimation, and the Research Gap

Critical discourse analysis interrogates how textual resources both enact and are enacted by relations
of power. “Key questions concern the process whereby particular representations become taken for
granted..., whose interests are served by these representations becoming taken for granted?”
(Fairclough, 2013). Systematic analysis of representations on social media therefore demands rigor in
attending to aggregatable forms while maintaining sensitivity to medium-specific framing. Tamassy
and Géring’ s (20 22) helpful review demonstrates extensive heterogeneity in the operationalization
of discourse analysis for social-media research. Of many important contributions, this paper most
strongly aligns with their recommendation for explicit rules governing sampling, counting, and
coding choices.

Publication itself does not create legitimacy on social media. Illia et al. (2023) helpfully argue that
organizational legitimacy results from heterogeneous evaluations coalescing in alignment. The
current study does not analyze comments, and does not attempt to measure audience acceptance. By
focusing instead on the discursive resources provided for legitimation, we obviate drawing
conclusions about persuasive success from rates of engagement. Discursive availability is not
conflated with successful public legitimation.
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Few existing studies target Gates as the object of research. Alashtary (2024) draws valuable
connections between ideological patterns and Bill Gates’ representations of artificial intelligence.
Fewer studies conceptualize the relationship among stance, quantification, collective responsibility,
and institutional agency across Gates Foundation’s numerous lines of policy work. An open
question—Ieft here as an applied-linguistic exercise for the reader—is how recurring grammar at the
caption level moves from problem to evidence, alignment, solution, authorized agency; where that
grammar gives way to sincerest forms of low-tech, community-centered, or equity-oriented care.

3. Methodology
3.1 Research Design and Scope

The study employed corpus-linguistic methods as part of a broader digital applied linguistic
investigation. A corpus-informed critical discourse analysis approach was adopted with a small
purposive sample. Quantitative analyses provided descriptions of repeated lexico-grammatical
features and qualitative analyses drew interpretations from them to show how these features worked
together to construct problems, audiences, responsibilities, interventions and legitimate actors. The
research questions were descriptive and interpretive not inferential. There will be no statistical claims
of generalization to all Gates posts, LinkedIn posts in general, or effects on audiences.

Our final dataset included 14 English-language captions verified to have been posted by Bill Gates’
official LinkedIn page (“Bill Gates™) between 23 September 20[6] and 7 June 20[7]. The 14 items
between these dates were filtered as described above. These 14 items comprise the entire analytic
corpus discussed in this paper. The temporal boundaries of the dataset are based on the earliest and
latest dated items we could find and verified; we make no claims of yearlong completeness.

3.2 Corpus Construction and Source Verification

Posts were selected based on four criteria: (a) posted on Gates’ official account; (b) had English-
language caption extractable from the public post page; (c) textually related to global health, child
survival, climate or clean energy, Al and development, poverty or philanthropic focus; and (d) had a
permalink and publication date. Excluded were content not germane to Bill Gates’ professional and
philanthropic focus (personal updates, books he was reading, promotions), comments authored by
others users, repeated displays of identical posts, and content with captions that could not be
recovered from the post page. Posts were compared against the publicly available items on Gates’
LinkedIn page as of 26 July 20.26. Posts are numbered based on date of publication from BG01-
BG14. Table Al in Appendix A lists the publication date, analytic unit, word count of caption, and
permalink for each post. Given that LinkedIn posts can be deleted or otherwise changed at any time,
the list here serves as part of the audit trail and delineates precisely which public-facing content
served as data for this analysis.

Only the authorial caption is included in the text corpus. Linked articles, titles of article previews,
totals of other users’ reactions, other users’ comments, and profile information automatically inserted
into the page were removed. For BGO8, which is a video caption, the transcript was not included.
This ensures consistency across analytic units and prevents longer length texts linked or uploaded to
the posts from skewing lexical results.

3.3 Text Preparation and Descriptive Counting

The 14 captions were stored as Unicode text files and processed using an open-source Python 3.12.13
script. Tokens were delimited as contiguous alphabetic strings that included internal apostrophes,
hashtag tokens, or alphanumeric strings containing commas or decimal points. Curly apostrophes
were normalized. Common contractions were split to tag pronoun counts (“I’ m” became “I” + “am”
and modal auxiliary counts (“we’ re” became “we” + “are”). Hashtag symbols were counted but
discarded from the total word count. Hyphenated tokens were separated into alphabetic units. These
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decisions yielded a corpus of 1,222 words. The subsequent descriptive analysis entailed counts of
total words, words per post, major themes, pronouns (I, me, my, mine), plural/polysingular forms
(we, us, our, ours), ability/permission modals (can, could, may, might), deontic modals (must,
should), commitment to prediction (will, would), and an explicitly coded list of
epistemic/modaleffective stance items. Counts were also compiled for semantic-fields of progress,
innovation/breakthrough, solution, scale/access, partnership/institution, and evidence/data/research.
Appendix B lists operationalized forms.

Absolute token frequencies were reported, as well as counts and percentages of posts featuring each
individual form. Rates per 1,000 words and measures of collocation were not reported because the
corpus size is too small to make claims about lexical distributions from these statistics. Consistent
with Brezina et al. (2015), collocational associations will be interpreted qualitatively rather than
inferred from raw frequency rankings.

3.4 Qualitative Coding and Critical Interpretation

One primary thematic code and one primary rhetorical configuration was applied to each caption.
Themes included global health/child survival, climate/clean energy; Al/development; and
foundations.  Configurations  included numerical humanitarian  urgency; technocratic
innovation/milestones of progress; aspirational institutions fundraising/trading value; and forward-
looking techno-optimism. Posts were organized under the configuration that most closely resembled
its overall problem—solution logic, though secondary aspects were noted during close reading. Five
binarized legitimation strategies were then coded at the post level: (1) problem or need, (2)
quantification/evidentialization, (3) collectivization, (4) solution/intervention, and (5) named
institutional or expert agency. Quantification included numbers, numbered goals, or written
comparisons. Named agency included specific reference to organizations, companies, expert groups
or programs, or technical entities. Posts were not required to contain all five strategies to be included
in the analysis. The final stage of interpretation draws on Fairclough's (2013) critical approach to
identify ways in which these textual patterns produced new forms of digital authority and normalized
specific types of problem-solution relationships. Themes included how responsibility and agency are
allocated, the legitimation effects of quantification, the temporality of innovation narratives, and the
exclusion of structural or redistributive frameworks. Close readings are sorted by post and include the
corresponding BG identifier in case any interpretation should be reviewed (see Appendix A).

3.5 Research Quiality, Ethics, and Boundaries

Quality was assured via direct source links, clear inclusion criteria, a defined counting dictionary, a
post-level coding matrix, and table-corpus script consistency checks. No intercoder reliability
coefficient is provided because a second coder did not independently code the corpus. As such,
calculating a reliability coefficient would be methodologically inaccurate. Single-coder study is a
limitation which is partially addressed via a clear audit trail. Public communications by a public
figure were analyzed in this study. No private data were viewed, no users were contacted, no
comments were collected, and no ordinary LinkedIn members were identified in the course of this
study. As such, this research consisted of documentary rather than human-participant analysis.

4. Results

4.1 Corpus Profile and Thematic Distribution

After verification, the corpus consisted of 14 captions and 1,222 words overall. The captions ranged
from 24 words (BGO08) to 199 words (BG09) with an average of 87.3 words per caption. Table 1
displays that global health and child survival made up the largest thematic group with eight posts,
making up 57.1%. Climate and clean energy made up 21.4% (three posts), Al and development
comprised 14.3% (two posts), and institutional philanthropy represented 7.1% of one post.
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Consequently, this distribution echoes the purposive relevance criteria and should not be interpreted

as such for all topics posted on Gates’ account.

Table 1
Primary thematic distribution of the 14-post corpus

Primary theme Posts %
Global health and child survival 8 57.1
Climate and clean energy 3 21.4
Al and development 2 14.3
Institutional philanthropy 1 7.1
Total 14 100.0

Note. Each post was assigned one dominant theme. Percentages describe only the purposive 14-post corpus.

4.2 Corpus Size and Caption Features

Table 2 outlines the primary corpus descriptives. Nine captions (64.3%) featured at least one
numerical expression written as digits. These included everything from mortality counts/percentages
to dates/targets/clinic counts/lives saved. BG03 was the only caption containing hashtags, and no
caption among the 14 used punctuation in the form of a question mark. Interestingly enough, captions
did not ask direct questions despite aligning with audiences through pronouns, stance, and shared-

future language.

Table 2
Descriptive characteristics of the caption corpus

Measure Value
Number of verified posts 14
Corpus word total 1,222
Mean caption length 87.3 words
Caption-length range 24-199 words
Posts with digit-based numerical expressions 9 (64.3%)
Posts containing hashtags 1(7.1%)
Posts containing a question mark 0 (0.0%)

Note. Word counts follow the tokenization rules in Section 3.3 and Appendix B.
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4.3 Self-Mention, Collective Reference, and Modality

Table 3 reports stance and engagement. First person singular self-mention totaled 19 mentions across
nine posts, or 64.3% of posts; this is precisely the same post coverage as collective reference, which
totaled 16 mentions. The surface forms further clarify the relationship: | was used 16 times, my three
times, we 13 times, us once, and our twice. You or your did not occur. By these measures, captions
oriented readers toward alignment through a speaker-centered I/we relationship rather than direct
address in second person.

Distribution of pronouns was functional rather than interchangeable. BGO01, for instance,
universalized responsibility for future health outcomes via “the choices we make today.” BG03
similarly transitioned from paralysis afflicting “200,000 children each year” to “we” and the last mile
of polio eradication. By contrast, BG02 employed | twice to describe a revision of expert opinion on
geothermal energy, and BG10 surrounded thoughts of Foundation—OpenAl partnership with I-forms
clustered around thinking, believing, and excitement. Collective pronouns tended to align audiences
with moral problem. Singular self-mention more frequently authorized speakers to evaluate and
select solutions.

As with engagement, will was the modal verb form, occurring 18 times across eight posts (57.1%).
Ability and possibility modal forms can and could occurred 13 times across eight posts. By contrast,
explicit forms of deontic obligation were comparatively rare: must appeared twice, in BG04 and
BGO09. Taken together, these results suggest a preference for framing beneficial futures as predictions
(will) or grounded in technical possibility, rather than commanding audiences to bring them about.
BGO09 was unusually future-oriented, employing will to predict improvements in agriculture,
healthcare, and education enabled by Al before arguing that innovations “must reach” people in need.

Markers of epistemic and affective stance were used explicitly 15 times across eight posts. This set
includes believe, thinking, know, expect, optimist, optimism, optimistic, hopeful, hopefully, excited,
and favorite. These items work to construct Gates’ authority as personalized: he comes across as
reflective, emotionally invested in his work, and intellectually flexible enough to revise his thinking
when warranted. BG07’s closing comment that “optimism comes with footnotes” was especially
important in this regard.

Table 3
Stance, pronoun, and modal resources

Resource Occurrences Posts % of posts
First-person singular self-mention 19 9 64.3
Inclusive/collective reference 16 9 64.3
Ability/possibility modality 13 8 57.1
Explicit deontic obligation 2 2 14.3
Predictive commitment 18 8 57.1
Explicit epistemic/affective stance 15 8 57.1

Note. Occurrences are token counts. Post coverage indicates at least one operational form. Explicit stance forms are listed
in Appendix B.

4.4 Progress, Innovation, Evidence, and Access

Table 4 combines selected words into lexical sets or semantic fields. Fields with the greatest spread
included progress (seven appearances across six posts), forms of innovation (five appearances across
three posts), breakthrough (two appearances), solution (two appearances), and forms of scale/access
(seven appearances across four posts). These relatively small raw frequencies become notable in
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aggregate: the health, Al, and energy captions used these words to argue for a shared language
bridging otherwise distinct policy areas.

The semantic work these words did in context varied. Numerical percentages and reference to a
named company increased the potential scale of geothermal energy from a formerly “limited
resource” to something that could technically work “almost anywhere” in BG02. BG12 telescoped
this forward-looking frame further by listing geothermal, fusion, and geologic hydrogen and tying
accessible/becoming-accessible, scaling up, and progress to the idea of a clean-energy future. Access
and reach also became prerequisites for benefiting equitably from Al in BG09 and BG10.

Posts leveraged evidence/data terminology rather than distributing it evenly. Evidence/data/language
about research comprised 11 appearances concentrated in three posts, particularly BG13 and BG14.
BG13 opened with Gates’s “favorite chart,” deemed the reduction in under-5 mortality “the strongest
evidence that progress is possible,” and then pivoted with but to contrast that with slower
improvement on stillbirth. BG14 mentions research, sharing data, blood tests, researchers, and
clinical trials all in one post, along with a reference to Gates’ father. This posts links specialized
evidence with family feeling, so that scale becomes as much a scientific limitation as a moral
aspiration.

Table 4
Selected semantic fields in the captions

Semantic field Occurrences Posts % of posts
Progress 7 6 42.9
Innovation 5 3 21.4
Breakthrough 2 2 14.3
Solution 2 2 14.3
Scale/access 7 4 28.6
Partnership/institution 4 2 143
Evidence/data/research 11 3 214

Note. Fields were counted from predefined surface forms; they are descriptive groupings, not statistically
derived topics or collocations.

4.5 Rhetorical Configurations

The captions at or above synthesis level clustered around four configurations, shown in Table 5.
Quantified humanitarian urgency appeared most frequently and constituted six posts (42.9%).
Typically these captions would frame mortality, paralysis, maternal health emergency, or disease
burden in numerical terms and escalate their moral implications. Posts featuring technocratic
innovation and progress constituted five posts (35.7%) and linked energy or artificial intelligence to
availability, innovation, and scalable futurity. Future-oriented optimism and institutional aspiration
each constituted two posts (14.3%) and one post (7.1%), respectively. Finally, BGO6 centered around
institution aspiration and resource mobilization.

BGO0S5 was representative of quantified humanitarian urgency. The caption moved from “4.6 million
children” dying to “more than 200,000 additional children” threatened with death to “thousands of
classrooms” filled with missing children. From here, the Goalkeepers Report served as an
institutional site of evidence. Taglines like “do more with less” reframed decreasing budgets as
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problems in efficiency. “Together, we can” opened up moral obligation to act, but did not clarify who
would ultimately hold decision-making power.

BGO06 centered institutional aspiration. Three numbered points articulated Foundation targets for
preventing mortality, infectious disease, and poverty into a twenty-year agenda. Caption discourse
moved from “our work™ to “I know,” suggesting ownership by the Foundation while converting it to
personal knowledge. Resources were treated as conditional, but actors responsible for priority-setting
and resource distribution were positioned as the Foundation and its network.

Table 5

Dominant rhetorical configurations
Dominant configuration Posts %
Quantified humanitarian urgency 6 42.9
Technocratic innovation and progress 5 35.7
Institutional aspiration and resource mobilization 1 7.1
Future-oriented optimism 2 14.3
Total 14 100.0

Note. Each post received one dominant configuration after post-level close reading.

4.6 Recurring Discursive Legitimation Pathway

Figure 1. Overview of recurrent caption-level pathway constructed from binary coding. Proportion of
posts engaging with each attribute are shown in parentheses. Image description:

Of 14 posts, 12 (85.7%) identified a problem/need; 9 (64.3%) employed
quantification/evidentialization; 9 (64.3%) invoked collective reference; 11 (78.6%) posited a
solution/intervention; and 10 (71.4%) named an institutional, organizational, or expert agent. A
single diagram cannot illustrate every caption verbatim. Instead, this figure illustrates a recurrent
pattern. Captions sometimes omitted, reordered, or telescoped these stages.

BG10 opened with poverty, hunger, disease, and unequal healthcare access; then framed Al as a
gamechanger; and named the Gates Foundation, OpenAl, African leaders, and a target of 1,000
clinics. BG11 opened with maternal emergency and transport delay, quantified response times and
lives saved, and positioned m- mama’s community-driven network as the solution for coordinating
care. This second example is important because it demonstrates that this grammar is not exclusive to
high-tech interventions. Social infrastructure and logistical networks can be legitimized through the
same terms of quantifiable needs, coordination, and scalable impact.

No caption explicitly referenced redistribution, public ownership, taxation of private wealth, labor, or
democratic decision-making over philanthropic goals. Language around funding-constraints appears
in BG04-BGO06. Phrases implying equity/access were only explicit in BG09 and BG10. Across the
corpus, smarter allocation, innovation, partnership, or delivery of resources remained the dominant
modality of response. To be clear, this claim does not mean that Bill Gates might not think those
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things are important if prompted outside of these 14 slides. This claim only describes what made
discourse prominent across these slides.

Figure 1
Recurring caption-level discursive legitimation pathway

Problem or need Evidence or Collective Solution or Institutional or
quantification alignment mntervention expert agency

— — — —

12/14 {85.7% 9714 (64.3%) 0/14 (64.3%) L1714 (78.6%) 10/14 (71.4%)

Note. Counts indicate posts containing each mechanism. The pathway is recurrent, not mandatory; captions may
omit or reorder stages.

5. Discussion
5.1 Stance and the Performance of Accessible Expertise

The results above provide one answer to research question 1: How was authority and audience
alignment constructed through stance, pronouns, and modality? The balanced distribution between
singular self-mention and we references — nine posts each — displays Gates’s double personae. On
one hand, he came across as a judging individual who thinks, believes, knows, expects, hopes, and
revises his opinions. On the other hand, he spoke from within a collectivity, using we references to
describe actions and states. These tendencies align with LinkedIn’ professional genre logic; expertise
must be established but cannot take the form of outright bragging, which can instead be obfuscated
through distancing tactics and appeals to the public good (Weisi & Hajizadeh, 2025). They also build
on prior work on executive positioning by demonstrating how personal stance can bolster
institutional legitimacy across sectors/topics of policy rather than simply enact a corporate identity
role (Keiper et al., 2025).

What is also notable is what’s missing: Gates almost never constructed followers as addressees with
you and your. Alignment was most commonly couched in terms of a shared horizon — temporal (most
“days” and “years”) and moral (most “shoulds”). “We” are confronted with challenges from climate,
make decisions, have protected gains, and will hand off to younger generations. Regarding
metadiscourse, the captions were interactional without being interactive in the narrow Q&A sense
(Biri, 2021; Hyland, 2005). The zero frequency for question marks and clustering of hashtags in
single post lends credence to this reading.

Finally, Gates’s alternation between self and collectivity also nuances optimistic readings of we-
referencing. Using we language can build collective identity and foster audience engagement
(Fladerer et al., 2021; Labrecque et al., 2020). Yet as this research notes, its political impact is
conditional on “co-occurring agency assignments”. Who or what did the “we” own, who was
obligated, who would bring about the future? In this corpus, either Gates personally or we owned the
problem, the obligation, or the desired future state, while I, the Foundation, companies, researchers,
artificial intelligence, and expert partnerships more frequently performed the work of evaluating or
delivering the solution. In short, inclusive language narrowed social distance without disrupting the
interpersonal hierarchy of authority.

5.2 Quantification and the Moral Organization of Problems

The second framing question asked how problems and interventions were framed. Digit-based
numerals appeared in nine posts, and nine more posts were coded qualitatively for
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quantification/evidentialization. Mortality totals, % forecasts, clinic numbers to target, lives-saved
estimates, and scale of clinical trials translated heterogeneous problems into a uniform language of
quantified need and quantified solution. These cues may bolster perceived scientific legitimacy on
social media (Boothby et al., 2021), especially when tethered to known reports, graphs, companies,
or researchers.

The substantive point is not that these numbers were irrelevant or that they were necessarily
deceptive. BG05’s mortality numbers and BG11’s maternal emergency endpoints both describe real
stakes for real humans. The problem is that quantification formats relevance. Littoz-Monnet and
Osorio Garate (2024) describe philanthropic knowledge-making as a mechanism of global
governance because it makes certain things visible and actionable. Here, in the specific dataset of
problem interventions on Gates’ official social media feeds, numerically described problems
translated smoothly into interventions that philanthropy can pay for, test, coordinate, or scale up.

BG13 enacts its own reproach to measurement. This paired post first congratulated itself on a graph
of improvement in child mortality, then clarified that “this graph doesn’t tell the full story. For
stillbirths, the slope is less steep and we need to do more” (fig. 3). The caption confirms that Gates’
Facebook presence is not universally self-congratulatory, and that data can be discursively used to
expose gaps as well as accomplishments. That said, the caveated problem is also inserted into a
measurable relation with a quantifiably successful benchmark.

5.3 Innovation, Prediction, and Solution-Oriented Authority

The third research question concerned how captions allocated responsibility and agency in discursive
constructions of global development authority. The recapitulated pathway above from
problem/evidence to collective alignment/intervention/executed solution/named agency helps answer
it. Framing a solution/intervention occurred in 11 posts and invoking named institutional or expert
agency occurred in 10. This regular grammar positioned private foundations, firms, partnerships,
programs, researchers, and technologies as vehicles through which shared moral objectives could be
operationally achieved.

Predictive modality amplified that pathway. Will totaled 18 uses, over twice as many as can and
could combined. Repeated promises of future action made innovation seem like less of an option and
more of an inevitability: Al will help with guidance, health care will improve, tests will help us
screen more children, and energy technologies will help us find new solutions. To repeat: the implied
progression toward which expertise and investment are positioned strengthens digital authority by
making it future-oriented. Canfield’s ((20)23) framing of innovation ideology aids explanation here.
Technological or market-compatible pathways toward shared values can take on a sheen of forward-
facing self-evidence, while structural alternatives can appear stagnant, unrealistic, or simply
nonexistent.

That said, the corpus muddies the waters on a totalizing accusation of technological determinism.
BGO9 clearly stated equitable impacts would not be automatic and that innovators would have to
bring Al to those who need it. BG04 advocated for protecting health and development funding
instead of prioritizing climate technology above all else. Both of these sentences qualified the merit
of innovation by acknowledging political distributions of technology and resource scarcity. The
solution, however, was not to renegotiate who controls the terms of the debate. Better access, funding
protection, partnerships, and delivery were the proposed antidotes to misdistribution, not political
reform. As such, Taylor’ ((20)21) critique of solutionism is more usefully applied to the level of
problem-response grammar than as an argument that thecaptions were oblivious to equity.

5.4 The m-mama Transport Post as a Community-Based Counter-Case

BG11 is critical because it is the strongest qualifying example. This was first and foremost an
intervention by means of community-based transport network utilizing cars, bicycles, boats, and
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horses—it was not the result of laboratory innovation or cutting-edge software. Drivers were
positioned as essential agents in operations at the community level. This insight ensures that the
solutionism described above (which was prevalent throughout the corpus) cannot be wholly reduced
to technological exceptionalism and allowed for local agency to be considered. This did not occur,
however, without the caption adhering to key tropes of the managerial grammar. There was a
problem that needed solving (delayed emergencies); the program’s legitimacy was provided by
quantitative figures (>125,000 responses, ~5,266 lives saved); and value was communicated as
minutes that count. Measurable, coordinated solutionism was therefore the relevant common
denominator. This case can therefore be aligned with Adewoye et al. (20 23) and Smith et al. (20 23)
finding that market-based development discourse has the ability to frame empowerment and
localization through efficiency, entrepreneurship, and performance measures.

5.5 Applied-Linguistic and Critical Media Literacy Contribution

By analyzing legitimation work at the micro-level of language, the paper offers contributions to
digital applied linguistics and discourse studies. Pronouns, modals, stance markers, evidential
resources, semantic fields, and other categories did not appear discretely as stylistic effects.
Recurrent bundles instantiated a familiar relationship: someone acting as a contemplative expert
observes a quantified issue, forges a group around the timeliness of tackling it, and proposes a
solution administered by prepared institutions and flows. Relating lexico-grammatical patterning to
forms of social agency is the paper’s primary applied-linguistic takeaway.

For researchers studying communications crafted for heterogeneous audiences, this narrative helps
explain how such strategies work. Gates’ captions spoke to widely distributed audiences. They
avoided you, summoned intersecting subject positions, and fused personal narrative with scientific
authority, humanitarian urgency, and business opportunity all at once. Polyphony like this could be
unpacked further to account for how seemingly accessible communication can simultaneously
communicate salience to elite audiences such as policymakers, donors, scientists, and business
leaders (Palmieri & Mazzali-Lurati, 2021).

Teachers of critical media literacy could also begin analysis there. Readers might ask themselves
questions such as: How is the problem quantified? Who does we include? Who judges the evidence?
Which solution is foregrounded? Which actors gain operational agency? Which options are
foreclosed? These questions don’t ask readers to disparage philanthropy or denounce innovation.
They help readers see how voice, authority, and political possibility is allocated.

5.6 Limitations and Future Research

This research is limited by the convenience-sample size. While 14 posts is large enough for
transparent close reading analysis, it is too small to claim it analyzes all Gates’ LinkedIn activity or
shows changes over time. These posts also were included or excluded based on topic relevance to the
research question. Therefore, percentages in this paper should only be understood to describe this
sample of 14 posts.

This research considered post captions, not full multimodal LinkedIn activity. Posts’ images, article
contents, video transcripts, editing activity, comments, or engagement results are not included in this
paper. Therefore, the paper offers no findings related to visual-grammar, intersemiotic translation, or
reception studies. This paper’s coding was conducted by one coder. No intercoder reliability statistic
can be provided. Future researchers should archive a sample of posts defined a priori that includes
allowed screenshots or descriptions of media content, include at least two coders trained on the
codebook, preregister visual and linguistic categories, and compare across different world-leading
philanthropists or organizational accounts.

Such a study could also quantify if the pathway described in this paper changes when discussing
different topics, using different linked-content media, or before and after major political events.
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Analyzing comments could reveal whether Gates’ followers accepted, challenged, or otherwise
redeployed the legitimation resources offered by Gates. Such analysis would be a valuable extension
because organizational legitimacy is contingent on audience reaction, not authors’ statements alone
(IMia et al., 2023).

Despite these limitations, this analysis provides an initial explanation for how Gates uses LinkedIn
that is grounded in empirical observations: Gates’ post captions construct accessibility, shared
sacrifice, quantified harm, and expert efficiency while avoiding discussion of the power structures
governing philanthropy.

6. Conclusion

This pilot study took 14 authenticated Bill Gates LinkedIn captions and broke them down to show
how stance, modality, quantification, and agency choices pattern to produce technocratic authority
online. In 1222 words, Bill Gates mentioned “I” or “we” nine times each and used will futures 18
times. His captions regularly gquantify global issues and associate them with progress nouns and
access verbs. Solutions quickly follow that refer to the work of foundations, companies, programs,
name-dropped experts, or technologies. Overall, the consistent legitimation strategy spreads moral
accountability widely but places instrumental agency with identifiable experts and institutions.
Qualifiers like the m- m ama caption or his unambiguous use of equity in the Al captions caveat a
solely techno-centric interpretation; recurring discourse trend is quantifiable, administrative
solutionism. Linking linguistic features to depictions of responsibility and agency gives digital
applied linguistics and critical discourse studies an observable, post-by-post analysis. Claims made
can be reassessed with the documented 14 post dataset.

Data Transparency Statement

Appendix A includes the full source register for the 14 captions treated in this article. Appendix B
details the primary counting/coding rules. Captions are accessible via canonical LinkedIn permalinks
where possible, per platform terms. Analysis script + coding matrix may be stored with records of the
research for editorial/reviewer reproduction. Corpus does not claim to include all Gates posts made
during the time frame.

References

1. Adewoye, D., Mendy, J., Oruh, E. S., Mordi, C., Egwuonwu, A., & Otubanjo, O. (2023).
Africapitalism: The marketisation of philanthrocapitalism and neoliberalism in African
entrepreneurial philanthropy. Marketing Theory, 23(4), 685-708.
https://doi.org/10.1177/14705931231190954

2. Ahmad, F., & Saifer, A. (2024). The ideological work of philanthropic myths: A study of
post-pandemic disbursement quota reforms in Canada. VVoluntas: International Journal of
Voluntary and Nonprofit Organizations, 35(4), 649-660. https://doi.org/10.1007/s11266-023-
00628-1

3. Alashtary, T. (2024). A critical discourse analysis of artificial intelligence in Gates’ social
media content. International Journal of Language and Literary Studies, 6(4), 165-177.
https://doi.org/10.36892/ijlls.v6i4.1911

4. Biri, Y. (2021). Metadiscourse in social media: A reflexive framework. In L. D’ Angelo, A.
Mauranen, & S. Maci (Eds.), Metadiscourse in digital communication: New research,
approaches and methodologies (pp. 133-154). Palgrave Macmillan.
https://doi.org/10.1007/978-3-030-85814-8_7

5. Boothby, C., Murray, D. S., Waggy, A. P., Tsou, A., & Sugimoto, C. R. (2021). Credibility
of scientific information on social media: Variation by platform, genre and presence of
formal credibility cues. Quantitative Science Studies, 2(3), 845-863.
https://doi.org/10.1162/gss_a 00151

Refereed Journal of Northern Europe Academy for Educational and Humanitarian
Studies & Research Vol .5 -NO.33 13/10 /2026 www.journalnea.com



http://www.journalnea.com/

35

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Brezina, V., McEnery, T., & Wattam, S. (2015). Collocations in context: A new perspective
on collocation networks. International Journal of Corpus Linguistics, 20(2), 139-173.
https://doi.org/10.1075/ijcl.20.2.01bre

Canfield, M. (2023). The ideology of innovation: Philanthropy and racial capitalism in global
food governance. The Journal of Peasant Studies, 50(6), 2381-2405.
https://doi.org/10.1080/03066150.2022.2099739

Faber, B. (2022). Platforms as distinctive realms and the role of policy discretion: A cross-
platform assessment of citizen engagement with Dutch municipalities through Twitter,
Facebook, LinkedIn, and Instagram. Local Government Studies, 48(5), 973-994.
https://doi.org/10.1080/03003930.2021.2007081

Fairclough, N. (2013). Critical discourse analysis: The critical study of language (2nd ed.).
Routledge.

Fladerer, M. P., Haslam, S. A., Steffens, N. K., & Frey, D. (2021). The value of speaking for
“us”: The relationship between CEOs’ use of I- and we-referencing language and subsequent
organizational performance. Journal of Business and Psychology, 36(2), 299-313.
https://doi.org/10.1007/s10869-019-09677-0

Haydon, S., Jung, T., & Russell, S. (2021). ‘You’ve been framed’: A critical review of
academic discourse on philanthrocapitalism. International Journal of Management Reviews,
23(3), 353-375. https://doi.org/10.1111/ijmr.12255

Hyland, K. (2005). Metadiscourse: Exploring interaction in writing. Continuum.

lllia, L., Colleoni, E., Etter, M., & Meggiorin, K. (2023). Finding the tipping point: When
heterogeneous evaluations in social media converge and influence organizational legitimacy.
Business & Society, 62(1), 117-150. https://doi.org/10.1177/00076503211073516

Jenkins, E. L., llicic, J., Barklamb, A. M., & McCaffrey, T. A. (2020). Assessing the
credibility and authenticity of social media content for applications in health communication:
Scoping review. Journal of Medical Internet Research, 22(7), Article e17296.
https://doi.org/10.2196/17296

Keiper, M., Mdlders, M., Hoffmann, C. P., & Ziilch, H. (2025). Executive positioning of
EURO STOXX 50® CEOs and CFOs on LinkedIn: Implications for financial
communication. Corporate Communications: An International Journal, 30(6), 1130-1152.
https://doi.org/10.1108/CCI1J-06-2025-0137

Labrecque, L. I., Swani, K., & Stephen, A. T. (2020). The impact of pronoun choices on
consumer engagement actions: Exploring top global brands’ social media communications.
Psychology & Marketing, 37(6), 796-814. https://doi.org/10.1002/mar.21341

Lambin, R., & Surender, R. (2023). The rise of big philanthropy in global social policy:
Implications for policy transfer and analysis. Journal of Social Policy, 52(3), 602—619.
https://doi.org/10.1017/S0047279421000775

Littoz-Monnet, A., & Osorio Garate, X. (2024). Knowledge politics in global governance:
Philanthropists’ knowledge-making practices in global health. Review of International
Political Economy, 31(2), 755-780. https://doi.org/10.1080/09692290.2023.2237041

Liu, S., & Zhang, J. (2021). Using metadiscourse to enhance persuasiveness in corporate
press releases: A corpus-based study. SAGE Open, 11(3).
https://doi.org/10.1177/21582440211032165

Marin, G. D., & Nila, C. (2021). Branding in social media: Using LinkedIn in personal brand
communication—A study on communications/marketing and recruitment/human resources
specialists’ perception. Social Sciences & Humanities Open, 4(1), Article 100174.
https://doi.org/10.1016/j.ssah0.2021.100174

Matthews, M. J., Matthews, S. H., Wang, D. D., & Kelemen, T. K. (2022). Tweet, like,
subscribe! Understanding leadership through social media use. The Leadership Quarterly,
33(1), Article 101580. https://doi.org/10.1016/j.leaqua.2021.101580

McGoey, L. (2021). Philanthrocapitalism and the separation of powers. Annual Review of
Law and Social Science, 17, 391-409. https://doi.org/10.1146/annurev-lawsocsci-120220-
074323

Refereed Journal of Northern Europe Academy for Educational and Humanitarian
Studies & Research Vol .5 -NO.33 13/10 /2026 www.journalnea.com



http://www.journalnea.com/

36

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

Orvell, A., Gelman, S. A., & Kross, E. (2022). What “you” and “we” say about me: How
small shifts in language reveal and empower fundamental shifts in perspective. Social and
Personality Psychology Compass, 16(5), Article e12665. https://doi.org/10.1111/spc3.12665
Palmieri, R., & Mazzali-Lurati, S. (2021). Strategic communication with multiple audiences:
Polyphony, text stakeholders, and argumentation. International Journal of Strategic
Communication, 15(3), 159-176. https://doi.org/10.1080/1553118X.2021.1887873
Rudeloff, C., & Michalski, P. (2024). How corporate brands communicate their higher
purpose on social media: Evidence from top global brands on Twitter. Corporate Reputation
Review, 27(3), 202-215. https://doi.org/10.1057/s41299-023-00168-w

Sharon, T. (2021). From hostile worlds to multiple spheres: Towards a normative pragmatics
of justice for the Googlization of health. Medicine, Health Care and Philosophy, 24(3), 315—
327. https://doi.org/10.1007/s11019-021-10006-7

Shaw, A., & Wilson, K. (2020). The Bill and Melinda Gates Foundation and the necro-
populationism of “climate-smart” agriculture. Gender, Place & Culture, 27(3), 370-393.
https://doi.org/10.1080/0966369X.2019.1609426

Sklair, J., & Glucksberg, L. (2021). Philanthrocapitalism as wealth management strategy:
Philanthropy, inheritance and succession planning among the global elite. The Sociological
Review, 69(2), 314-329. https://doi.org/10.1177/0038026120963479

Smith, R., Mdee, A., Sallu, S. M., & Whitfield, S. (2023). Neoliberal ideologies and
philanthrocapitalist agendas: What does a “smart economics” discourse empower? Third
World Quarterly, 44(3), 574-594. https://doi.org/10.1080/01436597.2022.2153030
Tamassy, R., & Géring, Z. (2022). Rich variety of DA approaches applied in social media
research: A systematic scoping review. Discourse & Communication, 16(1), 93-1009.
https://doi.org/10.1177/17504813211043722

Taylor, L. (2021). There is an app for that: Technological solutionism as COVID-19 policy in
the Global North. In E. Aarts, H. Fleuren, M. Sitskoorn, & T. Wilthagen (Eds.), The new
common: How the COVID-19 pandemic is transforming society (pp. 209-215). Springer.
https://doi.org/10.1007/978-3-030-65355-2_30

Weisi, H., & Hajizadeh, S. (2025). LinkedIn as a platform: The pragmatic strategies of self-
presentation and self-praise. Social Sciences & Humanities Open, 11, Article 101266.
https://doi.org/10.1016/j.ssah0.2024.101266

Wu, T., Reynolds, J., Wu, J., & Schlegelmilch, B. B. (2022). CEOs as corporate
ambassadors: Deciphering leadership communication via Twitter. Online Information
Review, 46(4), 787-806. https://doi.org/10.1108/0IR-09-2021-0484

Refereed Journal of Northern Europe Academy for Educational and Humanitarian
Studies & Research Vol .5 -NO.33 13/10 /2026 www.journalnea.com



http://www.journalnea.com/

Appendix A

Table Al
Complete register of the 14 verified LinkedIn posts
ID Date Analytical focus Words Source

BGO01 2025-09-23  Global health and child mortality 54 Post
BG02  2025-09-30  Geothermal energy 50 Post
BGO3 2025-10-18  Polio eradication 42 Post
BG04  2025-10-29  Climate, health, and aid 67 Post
BGO05 2025-12-06  Goalkeepers and child mortality 93 Post
BGO06 2025-12-20  Gates Foundation aspirations 81 Post
BGO7 2026-01-12  Global progress and childhood mortality 93 Post
BG08 2026-01-13  Newe-year global-health optimism 24 Post
BG09 2026-01-19 Al in agriculture, health, and education 199 Post
BG10 2026-01-23 Al and Horizon1000 86 Post
BG11 2026-03-08  m-mama maternal emergency transport 100 Post
BG12 2026-03-27  Next-generation electricity 109 Post
BG13 2026-05-02  Stillbirths 82 Post
BG14 2026-06-07  Alzheimer’s research 142 Post

Note. Focus labels are analytical descriptions rather than reproduced post titles. Word counts refer to captions

only; linked articles, comments, and media transcripts were excluded.

Appendix B

Table B1

Operational counting and qualitative-coding rules

Category

Operational rule

Self-mention

I, me, my, mine after contraction expansion.

Collective reference

we, us, our, ours after contraction expansion.

Ability/possibility

can, could, may, might.

Deontic obligation

must, should only; lexical need was not treated as a modal.

Predictive commitment

will, would.
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https://www.linkedin.com/posts/williamhgates_in-2000-more-than-10-million-children-died-activity-7376356221991178240-H5ez
https://www.linkedin.com/posts/williamhgates_utahs-hottest-new-power-source-is-15000-activity-7378861468055896064-TZRA
https://www.linkedin.com/posts/williamhgates_were-closer-than-ever-to-eradicating-polio-activity-7385172148543401984-bJO0
https://www.linkedin.com/posts/williamhgates_saving-lives-cutting-emissions-and-staying-activity-7389130188346998784--1fG
https://www.linkedin.com/posts/williamhgates_a-generation-of-progress-a-choice-to-make-activity-7403202446547771394-OFpK
https://www.linkedin.com/posts/williamhgates_what-the-gates-foundation-hopes-to-accomplish-activity-7407934241675608064-SZN7
https://www.linkedin.com/posts/williamhgates_how-to-get-the-world-back-on-track-and-enter-activity-7416559967329103872-aM3c
https://www.linkedin.com/posts/williamhgates_im-hopeful-that-the-new-year-means-new-solutionsand-activity-7416689022678384641-hvOz
https://www.linkedin.com/posts/williamhgates_the-year-ahead-2026-optimism-with-footnotes-activity-7418916487928688641-VvL_
https://www.linkedin.com/posts/williamhgates_expanding-access-to-health-care-through-ai-activity-7420280268969861121-wQtg
https://www.linkedin.com/posts/williamhgates_a-phone-call-that-saves-lives-activity-7436225931213533184-mR-S
https://www.linkedin.com/posts/williamhgates_the-next-generation-of-electricity-is-almost-activity-7443421423806799872-FAky
https://www.linkedin.com/posts/williamhgates_every-year-2-million-babies-are-stillborn-activity-7456139374921961472-HKpJ
https://www.linkedin.com/posts/williamhgates_were-entering-a-golden-age-of-alzheimer-activity-7469496437156925441-OgTH
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Category Operational rule

believe, think/thinking, know, expect, optimist/optimism/optimistic,

Explicit stance hopeful/hopefully, excited, favorite.

Statistics, ordered numerical goals, explicit comparative quantities, reports,

Quantification/evidence code charts, tests, trials, data, or researchers used to authorize a claim.

A proposed technology, program, funding action, partnership, delivery system,

Solution/intervention code or named response to the identified problem.

A named foundation, company, program, partnership, researcher group, or

Institution/expert code technical actor represented as capable of action.

Note. All categories were applied to the authorial caption only. A post could receive multiple binary
mechanisms but only one dominant theme and rhetorical configuration.
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Abstract

Al journalism often couples statements about current technical capability
with predictions whose realization is uncertain. This exploratory, corpus-
assisted case study investigates may, might, could and likely in 20
criterion-based TechCrunch Al articles, chosen as two eligible articles from
two fixed 14-day windows each year, 2022-2026. On October 4, 2026 a
script was executed to audit the captured canonical pages, raw html,
cleaned editorial text and verification logs. Case-insensitive, whole-word
searches in headlines and editorial bodies yielded 40 target tokens. Was
was the most frequent form (n = 16, 40.0%) and occurred in nine articles,
but only 7 of the 16 occurrences (43.8%) were epistemic; the other nine
were capacity or affordance. Epistemicity was found in 10 of the 12 may
tokens (83.3%) and all the might and likely tokens. Of these, 29 (72.5 %)
were epistemic. One watermarking article in 2023 accounted for 8 of the 40
tokens, so removing it dropped the proportion of all target tokens in 2023
from 22.5% to 3.1%. Two blinded machine-assisted coding passes agreed
on 35 of 40 semantic codes (87.5%; k = .679). This is an algorithmic audit
diagnostic, not human inter-rater reliability. The findings are descriptive,
entirely auditable, and limited to this small, purposively bounded corpus.
Keywords: epistemic modality, uncertainty, artificial intelligence,
technology journalism, corpus-assisted discourse studies, modal verbs,
source attribution
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Introduction

Public prognostication has entered the realm of artificial intelligence (Al). Technology reporting is about
systems whose capabilities, commercial trajectories, regulatory consequences, and social effects are often
unknown at the time of writing. This means journalists should report what might be important without
claiming it already is. For this task, one resource is epistemic modality. Epistemic modality encodes the
degree of commitment to a proposition and distinguishes between observation, inference, prediction, and
scenario building.

Lab studies suggest that expressing uncertainty doesn’t have to destroy trust. The five experiments,
including a BBC News field experiment, conducted by Van der Bles et al. (2020) found that explicit
uncertainty increased perceived uncertainty but led to small reductions in trust, mostly for verbal rather than
numerical formats. Figure 1. Map showing the research area. In a precision medicine case study, Ratcliff
(2021) found that press releases tended to omit research limitations, while some news reports included
caveats. Capurro et al. (2021) found uncertainty to be a master frame in coverage of the early COVID-19
pandemic in Canadian newspapers, as readers sought to make sense of emerging evidence and policy
responses (p. These results do not offer a one-size-fits-all rule for Al journalism, but they do point to
uncertainty being conveyed through identifiable textual choices.

Al reporting has a peculiar semantic problem. Often claims about what a system can do include predictions
about what could happen as a consequence of that system. Thus, a surface search for possibility markers can
conflate epistemic assessment with ability, affordance, and circumstantial enablement. Carretero (2023)
manually distinguished epistemic from non-epistemic forms and tagged the source voice in newspaper
discourse, demonstrating the need for contextual checking in lexical retrieval. Hollmann et al. (2024) also
found that, in a corpus of Japanese undergraduates, could was frequent but overwhelmingly expressed ability
rather than epistemic possibility.

The Al news study has largely focused on frames, actors, sentiment, headlines, or narratives. Artificial
Intelligence: Potential and Dangers for Meta-Journalistic Reporting, Shaikh Moran. 2022. Roe and Perkins
(2023) argue that the UK’s stories about ChatGPT and Al create a duality between systemic/immediate
threat and social opportunity. Nguyen and Hekman (2024) analyzed a sample of 3,098 items and found that
debate about Al news grew more critical over time. After the release of Chatbot, Ryazanov et al. (2025)
observed a tenfold increase in attention and a stronger association between Al and risk/hazard. Cross-
national and actor-centered studies also noted variation in frames, sentiment, and source standing (lttefaq et
al., 2025; Zai et al., 2025). After analyzing 25,595 news articles about Al, they found a strong future
orientation and a slight preference for opportunity over risk.

These macro-level studies do not consider whether a given prospective statement is grammatically qualified,
whether a modal refers to technical capability rather than probability, or whether an assessment is part of
reporter narration or attributed source discourse. This more targeted measurement problem is tackled in the
present study on a small, time-stratified sample of specialist technology journalism. Rather than estimating
language change across technology journalism as a population, it is explicitly exploratory, testing the
validity of four candidate markers and how sensitive descriptive patterns are to article composition.

Research Questions

RQ1. What are the frequencies, shares, and article-level incidence of may, might, could, and likely in the
sampled Al technology journalism?

RQ2. To what extent does each marker express epistemic uncertainty rather than ability, technical capacity,
circumstantial possibility, or a fixed expression?

RQ3. How does the distribution of the four markers vary across the 2022-2026 sampling periods, and how
sensitive is the pattern to document-level concentration?
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RQ4. Among epistemic occurrences, how are assessments distributed between journalist-text and attributed-
text loci, and how sensitive is that distribution to quotation-rich articles?

Literature Review

Contextual Analysis of Epistemic Modality

Epistemic modality is concerned with the speaker or writer’s evaluation of the possibility, probability,
evidence or truth of a proposition. Speakers and writers express it through modal auxiliaries and a wider
range of lexical and grammatical resources. For instance, Carretero (2023) examined epistemic modal and
evidential expressions in 400 articles published in The Guardian in two stages of the COVID-19 pandemic.
The study manually distinguished between epistemic and non-epistemic instances and between writer,
direct-report, and attributed voices. The procedure is relevant to the present study because the same surface
form can be assigned different semantic functions. The four focal forms occupy different positions in this
system. May and might tend to describe a situation as possible without commitment. Likely describes
probability in adjectival or adverbial constructions. Could is more polyfunctional. In a corpus of Japanese
undergraduates, Hollmann et al. (2024) report that only 3 of 148 instances were epistemic, while 143
expressed ability. Technology journalism has a similar pressure to classify. Its reports regularly speak to
what software, models, devices or users can technically do. Thus a dictionary of uncertainties with only a
form may contain capacity claims as epistemic hedges.Contextual analysis also requires transparent choices
of methods. Curry et al. (2024) found that ChatGPT altered input and produced false concordance inferences
in replication tests, showing that model-generated interpretation cannot replace direct corpus evidence.
Gillings and Jaworska (2025) likewise show that, in discourse-topic identification, the analytical method and
available textual context can affect the topics identified and labeled. Consequently, the present design
separates deterministic retrieval from contextual classification and retains a token-level audit trail.
Uncertainty, Attribution and Textual Origin

Uncertainty in journalism can be deployed to buttress claims and signal the limits of evidence. The result
depends on the way it is communicated: numerical and verbal expressions do not evoke the same trust
reactions (van der Bles et al., 2020) and limitations can be lost or restored as information passes through
dissemination stages (Ratcliff, 2021). Uncertainty can also be an organizing frame rather than simply a lack
of knowledge in fast-moving events (Capurro et al., 2021).

Source attribution is a textual difference which is useful for annotation. Reporter narration or direct or
explicit quotations of source discourse may contain uncertain propositions. Attribution can foreground the
source’s assessment and background the journalist’s evaluative role (White, 2012), but does not necessarily
transfer pragmatic responsibility. Thus, the textual-locus variable codes for where an assessment occurs in
the text, not for reporter endorsement, belief, or legal or moral responsibility.

Actor-focused Al-media research encourages attention to provenance. In Al reporting, Zai et al. (2025)
found that economic and scientific actors had high standing, and that journalists themselves provided
considerable  contextualization. Dominant were progress and economic-consequence frames;
underrepresented were ethics and morality. One way to study how journalists encode such source visibility
in the grammar of single forecasts is through token-level attribution analysis.

Al News: Potential, Danger and Forward Focus

Al news often shows discursive ambivalence. Moreover, Cools et al. (2024) found that between 1985 and
2020, two elite U.S. newspapers provided more hopeful than pessimistic coverage, with ethical dilemmas
prominently featured in dystopian frames. Early headlines about ChatGPT in the UK, according to Roe and
Perkins (2023), ‘mixed warnings of imminent, systemic danger with societal promise’. Nguyen and Hekman
(2024) analyzed 3,098 articles from The New York Times, The Guardian, Wired, and Gizmodo and found
that discourse around Al became increasingly critical over time, particularly regarding risk references to
surveillance, data bias, cyberwar or cybercrime, and information disorder.
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The evidence base grew after ChatGPT arrived, but researchers’ methods have changed. Ryazanov et al.
(2025) reviewed 5846 articles and found that interest in Al increased tenfold in the six months after
ChatGPT's release; fears about Al and perceptions of it as a threat also increased. Ittefaq et al. (2025)
examined framing, sentiment, and trends in newspapers from 12 countries from 2010 to 2023. To identify
possible future directions, Jhan and Kuriakose (2026) reviewed 25,595 Al-related headlines published from
August 2024 through December 2025. Wang et al. (2026) identified two general perspectives on Al in
journalism—optimistic and pessimistic—in American, French, and Chinese media.

These studies show the benefits of prospective evaluation but tend to use documents, headlines, topics, or
frames as units of analysis. They do not determine whether a given modal evaluates a proposition or
characterises an affordance or occurs in reporter and not source discourse. This larger project can be
enhanced by a corpus-based study of local form-meaning relations.

Method

Design and Scope

The study used a corpus-assisted case study design consisting of a mixture of deterministic lexical retrieval,
contextual semantic coding and descriptive quantitative analysis. The retrieval unit was a single instance of
one of the four target forms. The unit of analysis was a news story. This is an exploratory study and makes
no claims that 20 articles are representative of TechCrunch, or English language technology journalism, or
Al discourse more broadly.

Sampling and Corpus

The sampling frame was TechCrunch's public Al category (category ID 577047203;
https://techcrunch.com/category/artificial-intelligence/) enumerated via the publisher's WordPress REST
endpoint. The observation period was from 1 January 2022 to 31 August 2026; 2026 was thus a partial-year
stratum. Article text and metadata were provided by canonical article pages. Appendix A lists all 20 retained
sources, and Appendix B lists the archived source, extraction, and verification artifacts.

All strata used two fixed inclusive 14-day windows: Window 1, March 1-14, and Window 2, August 1-14.
The windows were established before token collection and are about 5.5 months apart, both within the
partial 2026 stratum. For each window, we queried the category endpoint in ascending order of publication
date and recorded the exact query URL and the result position for each candidate.

An article was considered Al-focused if its primary subject was an artificial intelligence (Al) technology, an
Al system or model, machine learning, generative Al, autonomous robotics, or the governance, business,
research, or deployment of such a system. It had to be identifiable in the headline, dek, or lead and
developed substantively in the editorial body; a passing reference to Al, or to a company known only in
passing to use Al, didn’t qualify. Eligible items were English editorial news, analysis, feature, interview, or
roundup posts published by TechCrunch with a stable editorial body. Sponsored/partner material, event
promotion, newsletters, podcasts, profile pages, video-only or gallery-only pages, duplicates, and pages
without an accessible canonical article page were omitted.
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The four target forms were not reviewed for eligibility. The first two articles identified by the Al-focus and
article-type checks within a one-year window were selected in ascending order of displayed-publication-
date; ties on the same date were resolved by canonical URL. If fewer than two eligible articles were
available, we moved the window forward one day at a time up to seven days, noting the departure. No such
extension was needed. All 20 final canonical URLs are stored in the source register along with selection
ranks.

Table 1

Corpus composition and audited target-token yield by sampling period

Year Article Coverage Target
S tokens

2022 4 Mar. 1-14 & Aug. 1-14 15
2023 4 Mar. 1-14 & Aug. 1-14 9

2024 4 Mar. 1-14 & Aug. 1-14 3

2025 4 Mar. 1-14 & Aug. 1-14 7

2026 4 Mar. 1-14 & Aug. 1-14 6

*
Total 20 — 40

Note. The sample contains four articles per stratum. The equal article count supports only descriptive, article-balanced
comparison. *2026 is partial-year coverage through August 31.

Retrieval and Source Reconstruction

All retrieved canonical pages were retrieved on October 4, 2026. Each page returned HTTP 200 on the first
request and on one reload; the final canonical URL, redirect chain, retrieval timestamp, raw-HTML
filename, and content hash are recorded in source_register.csv and the per-page access logs. The REST field
post.content.rendered was used by the publisher to identify editorial content. The cleaned corpus kept the
headline and the p, h2, h3, li, and blockquote text from that field. Scripts, styles, figures, asides, navigation,
advertising, subscription prompts, recommendation modules, author bios, boilerplate, and comments were
filtered out. The raw HTML and cleaned text were archived in the supplementary reproducibility package;
thus, this study is reconstructing the live-page version as captured, not claiming the wording seen at first
publication.

Token retrieval was scripted using Python 3.12. The code employed whole-word, case-insensitive regular
expressions (\omay\b, \bmight\b, \bcould\b, and \blikely\b) to match each cleaned headline and editorial
body. For each result, Supplementary Data S1 provides the exact retrieval pattern, paragraph number,
character offsets, sentence snippet, three-block context, canonical URL, capture time, and text hash. The
script generated 40 valid tokens: 12 may, 7 might, 16 could, and 5 likely. An instance of ‘likely’ within
‘unlikely’ would not satisfy the word-boundary expression; calendar-month uses of ‘May’ would be
preserved by the script but coded as non-epistemic if present. We report raw counts and article incidence, not
normalised rates, because this small corpus is for contextual auditing, not rate estimation.

Coding in Context
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The binary semantic and textual-locus rules were completed prior to coding the regenerated corpus. Each
token was read in relation to its sentence and the surrounding editorial blocks. An epistemic token
evaluates the truth, probability, inference, prediction or possible realisation of a proposition.
Ability/capacity, affordance, and circumstantial or practical enablement are not separate count categories,
but one umbrella code: ability/capacity refers to what an actor or system can do; affordance refers to a
function made available by a design; and circumstantial or practical enablement refers to what conditions
make an action feasible. A token may fit more than one of these examples but receives one non-epistemic
code. The umbrella also includes fixed/conventional expressions. During manuscript revision, the relation
between those examples was clarified, and no subcategory was added, and no token code changed. The
distinction was particularly important for could: a claim that a system could generate images was coded
non-epistemic when it meant “was capable of generating,” while a claim that an outcome could occur was
coded epistemic when it meant “it was possible that. The fixed expression, as the case may be, would be
retained in lexical retrieval but coded as non-epistemic.

Textual locus is the only operational term for the textual location of an epistemic assessment. Journalist-
text locus is reporter narration without explicit external attribution. Attributed-text locus: a direct quotation
or an explicitly attributed paraphrase of an external source. Textual locus was coded only for epistemic
tokens; it does not measure endorsement, responsibility, or private belief on the part of a writer. The
broader phrase textual source voice is used only as a conceptual description, not as a distinct coding
variable.

Table 2

Operational coding framework

Do C Rule Reading
main ode

Sem E Grades a proposition’s truth, probability, inference, Possible or
antic prediction, or possible realization. probable proposition.

Sem N One umbrella: ability/capacity, affordance, enablement, Capacity or
antic permission, or fixed expression; examples are not separate feasibility, not probability.

subcounts.

Text J Epistemic assessment in reporter narration without Journalist-text
ual locus explicit attribution. locus.

Text A Epistemic assessment in quotation or explicitly sourced Attributed-text
ual locus paraphrase. locus.

Note. E = epistemic; N = the single non-epistemic umbrella code; J = journalist-text locus; A = attributed-text locus. Textual locus is
assigned only to epistemic tokens.

Audit, Coding, and Machine-Assisted Duplicate Check

Candidate enumeration, page retrieval, HTML capture, editorial-text extraction, hash generation, token
retrieval, and aggregate calculations were all scripted. For contextual coding, we used the pre-finalized
protocol in Table 2. All 40 token records were coded in two independent, blinded machine-assisted
passes: gpt-5 as the primary pass and gemini-3.1-pro-preview as the duplicate pass. They received the
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same protocol and context, but not the other pass’s labels. The supplement includes all decision notes,
both coding files and the full prompt, and unprocessed model outputs.

The duplicate pass is not human second coding; its agreement statistics are not human interrater
reliability. As an algorithmic audit diagnostic, the two passes agreed on 35 of 40 semantic classifications
(87.5%; Cohen’s k = .679). Of the 27 tokens both passes tagged as epistemic, textual-locus labels agreed
for all 27 (100.0%; « = 1.000). Five disagreements were adjudicated against the published protocol by
inspecting the archived context; each preliminary label, final decision, and rationale is shown in
adjudication_log.csv. A substantive limitation is that we still lack independent human coding, so we
present the results as exploratory machine-assisted classification, rather than as a validated human-coded
estimate.

Analysis

In the analysis raw frequency, share of all target tokens, article incidence, yearly distribution, semantic
status and textual locus among the epistemic tokens are reported . Significance tests are not reported, as
tokens are nested within articles that are purposively bounded, and the corpus is not a probability sample.
We conduct a document-concentration sensitivity analysis, removing the single 2023 watermarking
article with eight target tokens. This shows the impact of one document on descriptive totals.

Results

General Distribution and Incidence of Articles

There are 40 valid target tokens on the audited pages. Could is the most frequent form (16 tokens,
40.0%), may is second (12, 30.0%), might is third (7, 17.5%), and likely is fourth (5, 12.5%). Could is the
most common document, appearing in 9 of the 20 articles (45.0%). These are counts of raw forms and not
measures of epistemic function.

Table 3

Frequency, share, and article incidence of the four target forms

Marker Tokens, n Share Articles Incidence
may 12 30.0% 6/20 30.0%
might 7 17.5% 5/20 25.0%
could 16 40.0% 9/20 45.0%
likely 5 12.5% 4/20 20.0%
Total 40 100.0% — —
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Note. The incidence of an article is the number of sampled documents that contained it at least once, not
a rate per word, normalized or otherwise.

Distribution over sampling time

The five strata are descriptively different: 2022 contains 15 target tokens, 2023 contains 9, 2024 contains
3, 2025 contains 7 and the partial 2026 stratum contains 6. These numbers do not support a temporal
trend at the population level. The 2023 total is document-sensitive: one watermarking article accounts for
8 of its 9 tokens. The effect of excluding that document is shown in Figure 1 and Table 7.

Table 4

Distribution of target forms by publication year

Year may might could likely Total Toke
ns/article
2022 5 3 5 2 15 3.75
2023 1 3 4 1 9 2.25
2024 0 1 1 1 3 0.75
2025 3 0 4 0 7 1.75
2026* 3 0 2 1 6 1.50
Total 12 7 16 5 40 2.00

Note. *2026 covers January 1 through August 31. Tokens per article is an article-balanced
descriptive index, not a word-normalized rate.

Figure 1
Temporal Distribution and Document-Concentration Sensitivity

A. Audited target tokens by publication year B. Document-concentration sensitivity

161 15 164 513 . Full corpur
Excluding TC2023W2-02

Target-token count
Target-token count
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2022 2023 2024 2025 2026* 2022 2023 2024 2025 2026
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Note. Panel A shows raw audited counts for four sampled articles per stratum. Panel B excludes the eight-token 2023 watermarking article
(TC2023W2-02). *Reflects partial-year coverage for 2026.

Epistemic and Non-Epistemic Usage

Contextual coding showed that 29 of the 40 tokens (72.5%) were epistemic and 11 (27.5%) were non-
epistemic. All might and likely tokens were epistemically. Of the 12 may tokens, 10 (83.3%) were
epistemic; Could was less specialised: 7 of 16 tokens (43.8%) were epistemic, with 9 being ability,
technical-capacity, or affordance uses. Thus, a form-only approach would more than double the observed
epistemic count for could in this corpus, from 7 to 16.

Table 5

Semantic classification of the four target forms

Marker Epistemic Non- Total Epistemic %
epistemic

may 10 2 12 83.3%

might 7 0 7 100.0%

could 7 9 16 43.8%

likely 5 0 5 100.0%

Total 29 11 40 72.5%

Note. Semantic decisions derive from the finalized protocol and the adjudicated 40-row S1 dataset. The reported machine-
assisted agreement is an audit diagnostic, not human interrater reliability.

Figure 2
Epistemic and Non-Epistemic Uses by Target Form
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Note. Counts are based on the 40-row adjudicated token dataset. Percentages above the bars are epistemic shares within each form.
Epistemic Assessments: Textual Locus

Of the 29 epistemic tokens, 20 (69.0%) are of journalist-text locus and 9 (31.0%) are of attributed-text
locus. The 2025 stratum has the largest share of attributed text (4 of 5 epistemic tokens), but the pooled
distribution is still descriptive and sensitive to document composition. These categories are for locating

the textual site of the assessment, not the endorsement, belief, or responsibility.
Textual locus of epistemic assessments by sampling period

Year Journalist-text Attributed-text Total epistemic
2022 9 1 10

2023 6 1 7

2024 1 1 2

2025 1 4 5

2026* 3 2 5

Total 20 9 29

Note. *2026 is partial-year coverage. Textual locus is assigned only to epistemic tokens.

Document concentration sensitivity

8 of 40 (20.0%) target tokens provided by the 2023 Steg.Al watermarking article (TC2023W2-02).
Without it, the 2023 share of all tokens moves from 22.5% (9/40) to 3.1% (1/32). The change in the
textual locus is smaller: journalist-text tokens decrease from 20 of 29 epistemic tokens (69.0%) to 15 of
23 (65.2%), and attributed-text tokens increase from 9 of 29 (31.0%) to 8 of 23 (34.8%). The article is
judged as valid. The sensitivity analysis shows document dependence, not a reason for exclusion.

Table 7

Document-concentration sensitivity analysis

Indicator Full corpus Watermarking article
excluded

All target tokens 40 32

2023 target tokens 9 1

2023 share of target tokens 22.5% 3.1%

Epistemic tokens 29 23

Journalist-text epistemic 20 (69.0%) 15 (65.2%)

Attributed-text epistemic 9 (31.0%) 8 (34.8%)

Note. The sensitivity analysis describes dependence on one eight-token document; it does not treat that document as
invalid.

Discussion
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Form Frequency Does Not Determine Epistemic Function

The main finding is a mismatch between frequency and contextual function. The most common and most
widely distributed form is could, but 9 of its 16 uses are non-epistemic. This pattern fits the construct-
validity problem discussed by Hollmann et al. (2024): could may be frequent because it refers to ability or
technical affordance, not epistemic uncertainty. That ambiguity is structurally plausible in Al journalism:
the beat repeatedly describes what models, devices, infrastructure, and users can do.

The four markers are, therefore, not interchangeable entries in a dictionary of uncertainty. Might and
likely are purely epistemic in this corpus, May is largely epistemic (10 of 12), and could requires
contextual disambiguation. This is a local descriptive result, but it supports validating could in context
before aggregating it as an uncertainty marker.

Capacity and prediction are two different items of analysis.

Descriptions of current system capability that slide into predictions about future consequences are
common in many Al reporting articles. A capacity statement and an uncertain forecast may share the
same modal form, but make different claims. A form-only count thus mixes technological affordance
(what an actor or system is able to do) with epistemic commitment (how likely a proposition is presented
as being). Contextual coding preserves the separation of those two analytical objects.

The Document Effect of the 2023 Watermarking Article

The raw annual totals do not show a monotonic trend, but the 2023 value is still document sensitive. Eight
of the nine 2023 tokens are in a single watermarking paper. Removing that document drops 2023 from 9
of 40 tokens to 1 of 32. The defensible conclusion is not that 2023 was different from other years in the
population, but that one quotation-rich or technically detailed article can dominate a small corpus’s time-
stratified descriptive total.

This conclusion does not conflict with larger studies showing changes in Al news after ChatGPT.
Ryazanov et al. (2025) find a tenfold increase in attention and a stronger danger/risk association; lttefaq et
al. (2025) present a longitudinal comparison of frames and sentiment across 12 countries; and Jhan and
Kuriakose (2026) find strong future orientation in headlines from 2024-2025. Those studies have used
different sampling frames and units. The present case shows that the frequency of four individual forms
can depend heavily on article type, topic, and source structure.

Textual Provenance Is Not an Epistemic Attribute

The textual-locus code indicates whether the journalist-text or the attributed-text receives an epistemic
assessment. In the full corpus, journalist-text tokens outnumber attributed-text tokens (20 vs 9), and
removing the eight-token article only slightly shifts the balance. The code is a record of textual location,
not a measure of author belief or endorsement.

The interpretation should be restrictive. White (2012) demonstrates how attribution can foreground source
evaluation and background reporter voice, whereas Stenvall (2012) shows responsibility can remain
shared or ambiguous. Here the code cannot reveal a journalist’s private belief or show endorsement. But
it provides a clear measure of textual provenance that future work can use to distinguish industry
executives, financial analysts, researchers, regulators, civil-society actors, and anonymous sources.
Methodological Contributions and Limitations

This work presents an auditable workflow between local modal semantics and descriptive Al-media
analysis. It begins with a fixed source frame, deterministic candidate selection, canonical URLs and page
captures, a specified editorial-text layer, target forms fetched with a documented regular expression, and
one contextual record per token. The workflow then separates semantic status from textual locus, stores
duplicate machine-assisted codes and adjudications, and reconstructs each table reported in the released
token file. These steps make the results inspectable rather than asserted.
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There are major limitations. Twenty purposively bounded articles from one specialist outlet cannot
provide population-level estimates, and 2026 coverage is partial. Publisher pages are mutable; the archive
keeps the captured version, not necessarily the original wording on the day of publication. The study
reports raw counts instead of word-normalized rates. Most importantly, the authors used machine-
assisted, not independently human, duplicate coding; the agreement statistics are diagnostic only. A
confirmatory extension should preregister the sampling frame, archive historical page versions, use
consistent word denominators, and obtain independent human double coding with reported agreement,
before testing population-level claims.

Conclusion

This exploratory case study demonstrates that may, might, could, and likely are not interchangeable
measures of uncertainty in Al journalism. The most common form in this 20-article corpus is could, but 9
of its 16 uses refer to ability, capacity, or affordance rather than epistemic possibility. One 2023
document also accounts for a fifth of all target tokens, suggesting the need for a document-concentration
check. The accompanying source register, page images, extraction logs, 40-row token file, blinded coding
outputs, adjudication log, and aggregate scripts allow for an exact audit of these descriptive findings.
These results are preliminary due to the small size of the corpus and the lack of human interrater
reliability.
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Appendix A. Data Sources and Retained Article Register

The primary discovery source was TechCrunch’s public Al category (category ID 577047203),
accessed through the publisher’s WordPress REST posts endpoint. The category’s public description
identifies coverage of artificial intelligence, machine learning, generative Al, large language models, text-to-
image/video systems, speech technologies, and predictive analytics. The category endpoint was queried
separately for each fixed window in ascending publication-date order. The canonical article page is the
primary source for identity and page-level verification. The supplementary source_register.csv retains the
exact category query URL, result position, visible and JSON-LD date, final canonical URL, retrieval
timestamp, two HTTP status checks, author, text hash, and archive file paths for every record.

Retained article sources (full retrieval timestamps and verification fields are in source_register.csv)

Table

Sa Publicati
mple on date

T 2022-03-
C2022W1-01 01 00:13 (site)

T 2022-03-
C2022W1-02 01 07:18 (site)

T 2022-08-
C2022W2-01 01 06:47 (site)

T 2022-08-
C2022W2-02 02 05:58 (site)

T 2023-03-
C2023W1-01 01 09:32 (site)

T 2023-03-
C2023W1-02 01 10:00 (site)

T 2023-08-
C2023W2-01 01 00:01 (site)
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Lunden

Miller

Sawers

Kamps

Sawers

Wiggers

Singh

Author

Ingrid

Ron

Paul

Haje Jan

Paul

Kyle

Manish

Article title and final canonical URL

Starship Technologies raises another $42M to fuel the growth of its

fleet of self-driving delivery robots

https://techcrunch.com/2022/03/01/starship-technologies-raises-another-42m-to-

fuel-the-growth-of-its-fleet-of-self-driving-delivery-robots/

Zero Systems gets $12M Series A to bring automation to
professional services
https://techcrunch.com/2022/03/01/zero-systems-gets-12m-series-a-to-bring-
automation-to-professional-services/

UiPath acquires London-based NLP startup Re:infer
https://techcrunch.com/2022/08/01/uipath-acquires-london-based-nlp-startup-
reinfer/

It’s paintbrushes at dawn as artists feel the pressure of Al-generated
art
https://techcrunch.com/2022/08/02/ai-art-generated/

Sesamm bags $37M to give corporates ESG insights using natural
language processing
https://techcrunch.com/2023/03/01/sesamm-bags-37m-to-give-corporates-esg-
insights-using-natural-language-processing/

Addressing criticism, OpenAl will no longer use customer data to
train its models by default
https://techcrunch.com/2023/03/01/addressing-criticism-openai-will-no-longer-
use-customer-data-to-train-its-models-by-default/

Ola’s Aggarwal sets eyes on Al, semiconductor design

https://techcrunch.com/2023/08/01/bhavish-aggarwal-ola-ai-semiconductor/

Al
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Sa Publicati Author Article title and final canonical URL

mple on date
T 2023-08- Devin Steg.Al puts deep learning on the job in a clever evolution of
C2023W2-02 01 04:01 (site) Coldewey watermarking
https://techcrunch.com/2023/08/01/steg-ai-puts-deep-learning-on-the-job-in-a-
clever-evolution-of-watermarking/
T 2024-03- Manish Elon Musk sues OpenAl and Sam Altman over ‘betrayal’ of
C2024W1-01 01 02:30 (site) Singh nonprofit Al mission
https://techcrunch.com/2024/03/01/elon-musk-openai-sam-altman-court/
T 2024-03- Kyle Al chip startup Grog forms new business unit, acquires Definitive
C2024W1-02 01 09:32 (site) Wiggers Intelligence
https://techcrunch.com/2024/03/01/ai-chip-startup-grog-forms-new-business-
unit-acquires-definitive-intelligence/
T 2024-08- Ivan Zuckerberg says Meta will need 10x more computing power to train
C2024W2-01 01 00:53 (site) Mehta Llama 4 than Llama 3
https://techcrunch.com/2024/08/01/zuckerberg-says-meta-will-need-10x-more-
computing-power-to-train-llama-4-than-llama-3/
T 2024-08- Natasha The EU’s Al Act is now in force
C2024W2-02 01 04:33 (site) Lomas https://techcrunch.com/2024/08/01/the-eus-ai-act-is-now-in-force/
T 2025-03- Marina OpenAl’s startup empire: The companies backed by its venture fund
C2025W1-01 01 06:00 (site) Temkin https://techcrunch.com/2025/03/01/openais-startup-empire-the-companies-
backed-by-its-venture-fund/
T 2025-03- Anthony DeepSeck claims ‘theoretical” profit margins of 545%
C2025W1-02 01 09:59 (site) Ha https://techcrunch.com/2025/03/01/deepseek-claims-theoretical-profit-margins-
of-545/
T 2025-08- Maxwell Google rolls out Gemini Deep Think Al, a reasoning model that tests
C2025W2-01 01 04:00 (site) Zeff multiple ideas in parallel
https://techcrunch.com/2025/08/01/google-rolls-out-gemini-deep-think-ai-a-
reasoning-model-that-tests-multiple-ideas-in-parallel/
T 2025-08- Rebecca Vast Data in talks with Alphabet’s CapitalG, Nvidia to fund round at
C2025W2-02 01 06:21 (site) Bellan up to $30B valuation
https://techcrunch.com/2025/08/01/vast-data-in-talks-with-alphabets-capitalg-
nvidia-to-fund-round-at-up-to-30b-valuation/
T 2026-03- Dominic- Saas in, SaaS out: Here’s what’s driving the SaaSpocalypse
C2026W1-01 01 06:00 (site) Madori Davis https://techcrunch.com/2026/03/01/saas-in-saas-out-heres-whats-driving-the-

saaspocalypse/
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mple on date
T 2026-03- Anthony Anthropic’s Claude rises to No. 1 in the App Store following
C2026W1-02 01 06:48 (site) Ha Pentagon dispute
https://techcrunch.com/2026/03/01/anthropics-claude-rises-to-no-2-in-the-app-
store-following-pentagon-dispute/
T 2026-08- Anthony Sam Altman is still making the case for parenting via ChatGPT
C2026W2-01 01 10:07 (site) Ha https://techcrunch.com/2026/08/01/sam-altman-is-still-making-the-case-for-
parenting-via-chatgpt/
T 2026-08- Anthony YouTuber Hank Green says his Al usage is ‘not healthy’
C2026W2-02 01 12:45 (site) Ha https://techcrunch.com/2026/08/01/youtuber-hank-green-says-his-ai-usage-is-

not-healthy/
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Appendix B. Verification, Editorial-Text Extraction, and Audit Package

Accessibility was assessed on the canonical article page in a non-authenticated HTTP session. A
record passed only if it returned an HTTP 200 both initially and after one reload, and exposed a readable
headline, author, publication date, and editorial body without login, subscription, or payment. The 20
selected records met those conditions. The access log for each page preserves the requested URL, final
resolved URL, redirect chain, timestamps, status codes, and content hash.

Editorial content was separated from page furniture by wusing the publisher REST
post.content.rendered field and retaining the headline plus paragraph, heading, list-item, and blockquote
blocks. Scripts, styles, figures, asides, navigation, advertising, subscription prompts, recommendations,
author biographies, boilerplate, and comments were excluded. Raw canonical-page HTML and the resulting
clean text are both archived. Token retrieval, aggregate calculations, and figure generation were scripted;
contextual coding was conducted through two blinded machine-assisted passes followed by protocol-based
adjudication. The supplement preserves every intermediate and final output.

Table B1
Reproducibility files supplied with the manuscript

Artifact Contents and verification use
source_register.csv 20 article-level records: discovery queries, final canonical URLs, capture times, status checks,

authors, Al-focus rationale, filenames, and SHA-256 hashes.

raw_html/ and clean_text/ One direct-page HTML capture and one cleaned headline-plus-editorial-body text file per article.

access_logs/ and api_json/ Per-page HTTP/reload logs and publisher API records supporting date, text, and extraction
checks.

S1_tokens.csv 40-row token dataset with canonical URL, retrieval time, text hash, offsets, sentence snippets,

three-block context, both preliminary codes, final decision, and adjudication note.

coding_protocol.md, Finalized rules, blinded machine-assisted passes, all five resolved disagreements, and agreement
primary_coding.csv, diagnostics explicitly not presented as human interrater reliability.
duplicate_coding.csv,
adjudication_log.csv,
coding_agreement.json

aggregate_tables.csv, Recomputed manuscript tables, result summary, and executable collection, retrieval, coding,
results_summary.json, scripts/ adjudication, and figure scripts.

Note. The complete reproducibility package is released with the manuscript. Because live publisher pages can change, re-analysis

should begin from the supplied captures and hashes; a changed live page must be reported as a changed version rather than silently substituted.
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Abstract

Digital media are now embedded in bilingual family life, yet evidence remains
fragmented across family language policy, digital literacy, parental mediation,
and child-language research. This integrative review synthesises a verified core
corpus of 17 empirical studies published between 2021 and July 2026. The corpus
covers general home digital-media use, digitally supported shared reading, and
polymedia or transnational communication. Descriptive mapping and convergent
narrative—thematic analysis show that digital technologies can broaden access to
heritage and societal languages through e-books, educational applications,
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participation, literacy, and heritage-language use occurred when parents or other
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family members supported co-use, questioning, explanation, translation,
modelling, feedback, and responsive communication. Passive or background
exposure was associated with fewer conversational turns. Child agency, bilingual
proficiency, socioeconomic resources, parental digital literacy, language status,
and content availability moderated these relationships. Only six studies directly
assessed child-language behaviour or performance, and all four intervention or
technology-design studies were short term and lacked delayed unaided
assessment. The review proposes a recursive practice—mediation—context—
outcome framework and distinguishes interaction-generating from interaction-
displacing technology use. Because archived search exports and screening
records could not be accessed, this synthesis is framed openly as a bounded
integrative review, not as an exhaustive systematic review.

Keywords: bilingual families; child language development; digital media; family
language policy; heritage-language maintenance; parental mediation
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1. Introduction

Bilingual children’s language development is shaped by more than face-to-face interaction, print literacy,
and parents’ language choices. Digital practices are also a part of everyday family life. Video chats,
messaging services, streaming services, e-books, educational apps, games, and social media allow children
increased access to heritage and societal languages both synchronically and diachronically. Family
language policy can thus unfold not only through traditional means but through digital media as well,
highlighting how parents adopt technologies, regulate access, select language input, co-view or engage
with their children, and connect with family members abroad (Little, 2020; Palviainen & Réis4, 2023; Said,
2021). Research on transnational families further demonstrates how parental language ideologies,
migration histories, language status, and institutional factors impact whether home languages are
maintained, balanced, or replaced (Curdt-Christiansen et al., 2023).

Existing research does not suggest that technology is inherently beneficial or harmful to children’s
language development. One meta-analysis found that increased screen time was generally associated with
children’s lower language abilities. This trend shifted when the media was educational in nature or parents
watched with and engaged their children, however, both were associated with more positive outcomes.
These findings highlight that mediation and learning context matter more than screen time alone (Madigan
et al., 2020). These findings are particularly important for bilingual families. While technology cannot
replace necessary resources for learning a language, such as books or teachers, it can serve as a valuable
supplemental tool for kids who have limited access to materials, speakers, or instruction in a heritage
language. Research with English—Mandarin bilingual families found significant disparities between
children’s English and L1 digital environments, suggesting that family socioeconomic status and the
societal prestige of each language contributed to uneven digital resources and activities (Sun et al., 2022a;
Sun et al., 2023).

Small-scale observational and experimental studies provide additional insights into how parent
involvement impacts children’s learning experiences. When navigating digital books in both Maltese and
English, children were more likely to engage with the story and fluidly switch between their two languages
when their parents were involved (Mifsud et al., 2021). Audiovisual enhancements supported preschoolers’
attention during storybooks and subsequent story retelling in Mandarin—English bilinguals, but these
enhancements did not benefit children with lower bilingual proficiency equally (Sun et al., 2022b). A
randomized trial tested a similar hypothesis among Mandarin speakers in China: adult-child dialogic
interaction was necessary for gains in story comprehension and retelling after listening to bilingual
storybooks, but enhanced storybook prompts did not lead to increases in English vocabulary (Yang et al.,
2022). Preliminary evidence with Polish—Norwegian bilingual children supports these conclusions more
broadly. How parents spoke and acted with their children may have been more influential than the
language of the digital book (talogued in either the child’s L1 or L2) (Tunkiel & Bus, 2022).

Qualitative interviews and quantitative surveys have enriched our understanding of family language
practice in recent years. Some multilingual families in Luxembourg use digital devices for language and
literacy education, but not all of them and their habits differ by parent educational levels, home languages,
and children’s interests (Obojska & Vaiouli, 2025). Turkish parents living in Australia reported providing
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digital media in Turkish and English to their children, though many also expressed confusion over
appropriate apps and media (Ozturk & Ohi, 2026). Azerbaijani families used digital devices and sought
multilingual content for similar reasons, though health concerns and guilt over limits also motivated their
media choices (Savadova & Gillen, 2026).

Research at the intersection of technology and young children’s language learning has tended to fall within
the fields of family language policy, digital literacy, parental mediation, bilingual language development,
and technology and early-childhood education. Studies are often constrained by small, location-specific
samples, reliance on parental reports, treatment packages, or a single language combination. They also
operationalize parental mediation in different ways and assess different language outcomes. With this in
mind, we view technological input as a dynamic relationship. Technological affordances, parental
mediation, parental language ideology, child agency, and sociolinguistic context interact to influence
children’s language learning. In this review, we synthesize what is known about parental mediation of
digital language input for young children, discuss how specific mediation behaviors are related to
vocabulary acquisition, oral language skills, narrative skills, literacy, biliteracy, and heritage-language
maintenance, identify key knowledge gaps by geography, method, and theory, and propose two
mechanisms—interactional intensity and linguistic alignment—to account for differences in development
among children with similar levels of screen exposure. The study addresses the following research
questions:

1. What forms of technology-enhanced home language practices are used in bilingual families, and how do
parents mediate children’s engagement through content selection, co-use, instruction, monitoring,
restriction, and language-management strategies?

2. What relationships are reported between technology-enhanced home language practices, parental
mediation, and children’s vocabulary, oral proficiency, narrative ability, literacy, biliteracy, and heritage-
language maintenance?

3. How do children’s age, bilingual proficiency, agency, socioeconomic background, parental language
ideology, language status, and sociocultural context influence reported outcomes, and what
methodological, geographical, and theoretical gaps remain in the existing evidence?

2. Literature Review and Conceptual Background

2.1 Technology within the Bilingual Family Language Ecology

Research on bilingual families has generally focused on parents’ beliefs, language-management practices,
and patterns of interaction in households where family members are physically together. That perspective
is increasingly insufficient, as communication now takes place across devices, platforms, modes, locations,
and generations. In their systematic review of 163 migrant family language policy studies, Bose et al.
(2023) found that language practice was still predominantly conceptualised as face-to-face communication,
whereas only 11% of the reviewed studies incorporated digital communication. This finding indicates that
the family cannot be regarded as a fixed nuclear unit located in one place. Grandparents, relatives, teachers,
and community members may now participate in children’s language socialisation through video calls,
instant messaging, online instruction, and social media. Technology-enhanced home language practice is
therefore treated as part of a broader bilingual ecology rather than as an optional addition to offline
parenting.
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This ecological perspective also requires consideration of polymedia, through which families select among
interconnected technologies according to their linguistic goals, relationships, emotions, convenience, and
children’s preferences. Wang and Hamid’s (2024) interviews with 15 Chinese—Australian parents showed
that digital media supported heritage-language learning, cultural affiliation, and transnational family
relationships. At the same time, parents reported concerns about inappropriate content, excessive use, and
children’s resistance to heritage-language resources. Technology therefore functioned both as a language-
learning resource and as a space where family authority and language preferences were negotiated. This
dual role is significant for bilingual development because technology’s affordances are determined not only
by access but by how it is situated in families’ everyday routines, relationships, and language ideologies.
2.2 Parental Mediation as Digital Family Language Policy

Parental mediation has traditionally been categorised into discrete strategies: restriction, monitoring, active
discussion, co-use, technical control, and parental modelling. Emerging research, however, suggests that
these groupings are not mutually exclusive nor static. Shin and Lwin (2022), for example, compared 316
parents from Singapore and 315 parents from Australia to see how mediation related to parents’ beliefs
about digital media, digital literacy, and parental self-efficacy. Variations between these two nationally-
grouped samples also demonstrated how mediation is impacted by cultural norms, parental confidence, and
the broader digital ecology. Restriction alone, then, cannot account for parental approaches to children’s
media use.

Goodall et al. (2025) also discovered that parents with children between birth and three years old navigated
digital opportunities and perceived threats via dynamic, overlapping, and context-dependent strategies.
Instead of adhering to one type of mediation, parents shifted their approaches depending on the device,
content, activity, child, and context. While this study did not focus exclusively on bilingual homes, it has
implications for how we conceptualize digital media in this context. A bilingual parent might allow their
child to video call with grandparents, co-watch a heritage-language show, limit access to entertainment
videos, and have the child play one educational game within a single day. All of these activities also
include decisions about the language(s) spoken, whether translations are given, and if the child is corrected,
pushed to reply, or asked questions in the heritage or societal language. Parental mediation is thus
described as simultaneously linguistic, pedagogical, relational, and protective.

Understanding parental mediation this way helps clarify how the same amount of screen time can yield
different developmental prospects. A child playing independently on heritage-language videos is exposed
to a different linguistic environment than one who watches the same content while their parent pauses to
define new vocabulary, asks questions, encourages prediction, or relates the program to their own
experiences. Restrictive mediation may also help children spend more time communicating with parents,
but it could also reduce children’s access to limited heritage-language resources. Accordingly, the relevant
unit of analysis should not be screen time alone. The focus should be on the mediated digital activity
itself—its language and content, how participants interact, the purpose of parental involvement, and its
connection to later conversation or literacy practices.

2.3 Digital Exposure, Interaction, and Language Development

Naturalistic research cautions against assuming that digital exposure automatically produces language
learning. Cycyk and De Anda (2021) analysed home recordings from 30 Mexican immigrant families with
toddlers under three years of age. Digital media represented approximately 14% of the recorded language
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environment, although exposure varied considerably among families. Greater media exposure was
negatively associated with children’s vocalisations and adult—child conversational turns but was not
associated with the total number of adult words. The findings suggest that media may reduce children’s
opportunities to practise expressive language even when adult speech remains present. Moreover, child-
directed programming was less likely to be available in Spanish, illustrating how the form and language of
digital content may shape heritage-language opportunities differently.

Ferjan Ramirez et al. (2022) reached a related conclusion in their investigation of 37 bilingually raised
Latinx infants. Based on day-long audio recordings, electronic-media exposure was associated with
reduced parentese, fewer parent—infant conversational turns, and fewer infant linguistic vocalisations. The
language of the electronic media was also related to the language used by the parents around the child.
These findings point to an interactional view of language learning: technology has developmental value
when it prompts responsive communication rather than taking its place. That distinction matters when
assessing technology-supported practices at home, since it shifts the focus away from how much digital
exposure children receive and toward the quality of the language participation around it.

Home-literacy research similarly indicates that bilingual outcomes depend on language use patterns and
types of literacy support. Bratlie et al. (2025) followed 320 dual-language learners in Norway ages 22—68
months and identified three profiles based on patterns of first- and second-language use, spoken
proficiency, and home literacy materials/supports in each language. Children in the profile characterized by
greater amounts of first-language use and stronger literacy environments for both languages demonstrated
relatively high proficiency in both the home language and societal language. That finding speaks to the
zero-sum assumption that investment in the home language must come at the expense of the societal
language. This study was not conducted exclusively in the digital sphere, but it still offers useful
implications for how children learn with technology. Digital books, story applications, and online
communication may benefit children most when they supplement a bilingual environment rather than
replace human interaction.

Studies exploring technology design can help us understand how software and applications can be
structured to encourage interactivity. He et al. (2025) developed a bilingual conversational agent embedded
in electronic books for Spanish-English Latine families. When deployed during one week of home-use
with 15 families, the agent stimulated bilingual verbal interaction, more substantial parent—child
conversation, and Spanish vocabulary development. Notice that its impact arose from supporting a joint
activity between parent and child rather than acting as a separate digital tutor. The sample size and duration
were still quite small, though, preventing the researchers from identifying long-term retention rates,
generalization to unassisted communication, or continued development of the heritage language. That
limitation underscores a broader methodological trend: promising technologies get tested during short
interventions, then researchers do not verify whether participants maintain those language gains after
digital supports are withdrawn.

2.4 Heritage-Language Maintenance, Child Agency, and Contextual Inequality

Digital materials and applications may matter more where heritage-language speakers, books, schools, and
culturally interesting materials are scarce or unavailable. Guskaroska and Elliott (2022) surveyed
Macedonian diaspora parents and found broad enthusiasm for using technology to help maintain that
language. Parents described having less time than they wanted, minimal exposure to Macedonian outside
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the home, and limited access to culturally interesting digital resources made for children. It was easier to
find materials suitable for adults than young children, which matters if parents struggle to find
developmentally appropriate content. This does not mean technology is the problem or solution: either
perfectly matched educational materials already exist online or they cannot be programmed into an app.
Krajka and Gabrys$-Stawinska (2022) instead explored a telecollaboration program where social media
helped connect Polish speakers with heritage learners in remote Brazilian communities. Heritage-language
maintenance was possible where local opportunities to learn Polish were limited or unavailable. Online
communication did not automatically create access to that language and its associated culture, however.
Platform-mediated conversations needed to be organized around collaborative tasks if learners were to
benefit. Students did not learn Polish by logging into a computer program. This conclusion echoes our
broader understanding that technology becomes educational through purposeful mediation and interaction.
Family mediation of a digital language need not fall strictly along parental lines. Romanowski (2022)
found that Polish fathers living in Australia played an unexpected role in guiding their children’ heritage-
language learning. He did not merely study fathers; he looked at how Polish-speaking dads contributed to
their children’ bilingual development. Fathers both maintained family traditions and adapted their approach
when interacting with children through digital media (Romanowski, 2025). In both studies, heritage-
language mediation flowed in both directions. Children influenced how their parents used technology for
purposes of language learning just as parents regulated their children’ language use. This work challenges
common assumptions about which family members guide children toward a heritage language. Mothers do
play a major role, but digital technology lets children shape those interactions too. Code-switching within
apps or online conversations does not always represent a failure to separate languages. As children and
parents negotiate technology use, code-switching can facilitate understanding, maintain conversation flow,
and mark a bilingual identity.

Technology lets kids push back too. Wang and Hamid’ (2024) interviews included cases where children’
digital interests conflicted with their parents’ language preferences. When children wanted to access certain
apps or digital genres, parents held the ultimate say. Their language policy could still adapt to incorporate
children’ desires if they so chose. Parents negotiated how strictly to apply those rules. If policies were too
rigid, children could resist language-socialization efforts; more flexible mediation led parents to
incorporate popular digital genres into children’ heritage-language activities. Heritage languages gets some
support from children’ everyday technology use, then, but not all of the same kind or in the same direction.
Children can exercise agency by choosing content to engage with, switching apps/platforms, requesting
certain languages, and refusing materials that fail to interest them.

The research on heritage languages points to adaptability in another way. Bilgory-Fazakas and Armon-
Lotem’s (2025) qualitative interviews suggested that language maintenance was most resilient when it
emerged through the intersection of family dedication, cultural identification, and pragmatic adjustments
over time. Adaptable mediation strategies may therefore depend on mixing heritage- and societal-language
content to fit the moment. Parents could switch the applications they use, translate read-alouds or video
content, combine online and offline activities, or pivot in response to children’ developing identities.
Flexibility does not weaken consistency. A dedication to bilingual development can survive lots of changes
to how that commitment gets realized through day-to-day activities.
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Many other factors influence this process. Contextual inequalities influence how caregivers mediate
children’ technology use as well. Mediation quality varies with parents’ digital literacy and educational
background, but it also depends on parents’ available time, income/resources, connectivity, and access to
heritage-language materials/books. Limited funds can make the difference between relying on freely
available videos, paying for interactive applications, using paid digital books, or scheduling live lessons.
Commercial support for a language also varies by how widely it is spoken, leaving some languages with
few high-quality resources or recordings. Screen time itself cannot account for why children use
technology or what they learn from it.

2.5 Conceptual Gap and Analytical Proposition

Technology both increases children’ access to a heritage language and competes with opportunities to
converse. It connects siblings and distant relatives but sometimes introduces family tension. Devices
promote bilingual literacy development while also risking too much solitary use. Studies showing both
positive and null effects of technology do not imply that devices make no difference to children. They
indicate that the category of “technology use” is too broad to explain differences in children’ heritage-
language development. Technology use becomes meaningful through the dynamic relationships between
how it affords language learning, how children and parents distribute their time across languages, quality of
digital materials, parental mediation, children’s agency, family relationships, and sociolinguistic context.
Here, we identify a gap in theory and method. Family language policy describes parents’ beliefs and stated
practices without frequently testing children’ language development. Language-development research
measures children’ exposure but often does not account for parents’ beliefs about language, mediation
style, or cultural contexts. Technology interventions test particular applications, yet rarely examine delayed
retention, transfer to unaided communication, dependency, or long-term heritage-language maintenance.
Much of the evidence is also derived from small samples, parent-reported data, single language pairs, and
relatively well-resourced migration contexts. Children’s perspectives, fathers, extended relatives, lower-
resource languages, and families in the Global South remain comparatively underrepresented.

Most importantly, previous research has not sufficiently integrated digital practices, parental mediation
strategies, contextual moderators, and specific developmental outcomes within one analytical framework. It
remains unclear which combinations of co-use, active explanation, monitoring, restriction, language
selection, and transnational interaction are associated with vocabulary, oral proficiency, narrative ability,
literacy, biliteracy, and heritage-language maintenance. This review addresses this unresolved issue by
synthesising process, context, and outcome evidence and by conceptualising technology-enhanced home
language practice as a relational and developmentally situated phenomenon.

3. Method

3.1 Review Design and Epistemic Scope

This study used an integrative review design to connect quantitative, qualitative, and mixed-methods
evidence across applied linguistics, family language policy, early-childhood education, communication,
and developmental research. Integrative review is appropriate when a field is conceptually fragmented and
contains heterogeneous designs that cannot be reduced to a single effect estimate (Whittemore & Knafl,
2005). The review therefore prioritised conceptual integration, evidential directness, and explanation of
contextual variation rather than statistical pooling.
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The analysis distinguished a core evidence corpus from contextual literature. The core corpus contained 17
empirical studies that directly examined technology-supported language practices in bilingual or
multilingual families. Additional reviews, methodological papers, and related empirical studies were cited
in the Introduction and Discussion to frame the argument, interpret the findings, and assess transferability;
they were not counted in the corpus frequencies.

3.2 Corpus Identification, Eligibility, and Verification

The corpus was bounded by four concept domains: bilingual or multilingual families; digital technology or
digitally mediated communication; parental or family mediation; and child language, literacy, language
use, or heritage-language maintenance. Eligible reports were peer-reviewed empirical journal articles
published from January 2020 to July 2026. They involved children from birth to 18 years raised with two
or more languages and examined a home, family, or transnational family context. Technologies included
digital books, applications, tablets, streaming and video platforms, games, messaging, social media, video
calls, conversational agents, and interconnected polymedia.

A report was retained when family participation or mediation was substantively analysed. Relevant
mediation included co-use, co-reading, questioning, explanation, translation, instruction, content selection,
monitoring, restriction, modelling, language choice, or organisation of communication with distant
relatives. Studies restricted to classroom technology, monolingual samples, general screen duration without
a bilingual or family-language component, or non-language outcomes were outside the core corpus. Mixed
monolingual-bilingual samples were eligible only when findings for bilingual participants could be
identified.

During final manuscript preparation, the bibliographic identity, DOI, publication year, journal, population,
family context, technology, and eligibility of each core study were rechecked against publisher records or
authoritative bibliographic metadata. One omitted reference—Bus et al. (2023)—was restored. The original
database exports, deduplication file, title-and-abstract decisions, and full-text exclusion log were not
available. Accordingly, no PRISMA flow counts are reported and no claim of exhaustive or reproducible
database coverage is made. The review should be read as a transparent synthesis of a verified, theoretically
relevant corpus rather than as a comprehensive systematic search.

3.3 Data Extraction and Coding

A structured extraction matrix captured author and year, country or transnational setting, sample size and
age, language configuration, design, technology or platform, form of family participation, mediation
strategies, child agency, language-related outcomes, contextual moderators, and reported limitations. The
coding scheme combined deductive and inductive logic. Initial mediation codes—active mediation, co-use,
restriction, monitoring, modelling, instructional scaffolding, language management, and transnational-
relational mediation—were derived from the research questions and parental-mediation literature.
Additional practices and contextual conditions were added when they recurred across studies.

Studies could receive multiple mediation, outcome, and moderator codes. For the descriptive distribution in
Figure 2, however, each report was assigned to one dominant technology cluster: general home digital-
media practices, digital shared reading, or polymedia and transnational communication. Dominant focus
was assigned according to the study aim, primary data source, and central analytical claims. Although this
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single-assignment rule makes frequency reporting transparent, it does not suggest that the clusters are
mutually exclusive in family life.

3.4 Synthesis and Evidence Appraisal

Descriptive counts covered publication year, region, study design, age group, technology focus, and the
directness of the child-language evidence. Quantitative results were summarised according to their
direction, reported size, and consistency. Qualitative results, by contrast, were brought together through
iterative coding that developed descriptive and analytical themes, following the logic of thematic synthesis
(Thomas & Harden, 2008). The final convergent synthesis mapped underlying practices, mediation,
contexts and outcomes together. Findings that contradicted one another were preserved rather than
averaged into an overall technological effect. Strength of evidence was rated without averaging the
findings into an overall quality score. Five dimensions informed our interpretation: whether the measure
directly assessed child language versus relied on parent report, the rigor of the research design, the sample
size, the validity of the measure, and short- or longer-term horizons. For example, we gave more weight to
the developmental impacts measured by direct recordings or assessments of children rather than parents'
perceptions of their children. We were cautious in our interpretation of intervention impacts when the
technology exposure was short-term, the samples were small, when intervention delivery occurred in the
home without full reporting of fidelity to protocols, or when impacts on unaided child skills were not
reported after some time. Evidence describing family language practices, in other words, was not
considered causal evidence of those practices on development.

3.5 Transparency and Ethical Considerations

The review examined published studies and did not collect identifiable data from human participants.
Institutional ethical approval was therefore not required. Rigour was supported through explicit separation
of core and contextual evidence, bibliographic verification, preservation of negative and null findings,
transparent single-assignment rules for descriptive categories, and direct acknowledgement of the missing
search archive. All numerical summaries in the Results are traceable to the 17-study characteristics table in
Appendix A.

4. Results

4.1 Corpus Profile

The verified core corpus comprised 17 peer-reviewed empirical studies published between 2021 and 2026.
The smallest studies examined two multilingual families, whereas the largest surveyed 1,002 children.
Designs included family case studies, interviews, surveys, naturalistic recordings, digital-reading
experiments, and technology-design evaluations. Appendix A identifies the population, design, technology,
and principal contribution of every core study.

The studies were distributed unevenly across the six-year publication period. Three studies were published
in 2021, five in 2022, three in 2023, one in 2024, three in 2025, and two in 2026. The largest number
appeared in 2022, representing 29.4% of the corpus. As illustrated in Figure 2, publications remained
relatively consistent after 2021, although the small corpus does not support conclusions concerning broader
publication trends.
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Figure 1
Publication Distribution of the 17-Study Core Corpus

Number of studies

2021 2022 2023 2024 2025 2026
Publication year

Note. Counts refer to one primary publication per core study. The 2026 count covers publications available by July 2026.

The corpus represented 11 clearly identifiable national settings: the United Kingdom, Malta, the United
States, Singapore, China, Norway, Finland, the Netherlands, Australia, Luxembourg, and Azerbaijan. One
other study examined Macedonian diaspora families living in settings that did not fit within a single
national context.

Of the studies, six took place in Europe, four in Asia, three in North America, and three in Australia. One
drew on a transnational diaspora sample. None of the verified studies was based in Africa, South America,
or the Arab region. This left the evidence base centered largely on relatively well-resourced migration and
multilingual settings, where access to digital infrastructure was comparatively strong.

Twelve studies—70.6% of the corpus—centered mainly on children from infancy to about seven years old.
By contrast, just five involved school-age children, mixed-age families, or participants beyond early
childhood, leaving technology-enhanced home-language practices among older children and adolescents
underrepresented.

The corpus comprised five primarily qualitative studies, five quantitative observational or survey studies,
four experimental, quasi-experimental, or technology-design interventions, and three mixed-methods
studies. Table 1 summarises its publication, geographical, methodological, age-related, and technological
characteristics.

Table 1
Profile of the 17-Study Core Corpus
Characteristic Category Studies, n Percentage
Publication year 2021 3 17.6%
2022 5 29.4%
2023 3 17.6%
2024 1 5.9%
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Characteristic Category Studies, n Percentage
2025 3 17.6%
2026 2 11.8%
Geographical region Europe 6 35.3%
Asia 4 23.5%
North America 3 17.6%
Australia 3 17.6%
Transnational diaspora sample 1 5.9%
Research design Qualitative 5 29.4%
Quantitative observational or survey 5 29.4%
Intervention or technology-design study 4 23.5%
Mixed methods 3 17.6%
Primary age group Infancy to approximately seven years 12 70.6%
School-age or mixed-age groups 5 29.4%
Principal technology focus | General home digital-media practices 7 41.2%
Digital books and shared reading 5 29.4%
Polymedia and transnational communication 5 29.4%

Note. Percentages are calculated from the 17 verified core studies. Each study was assigned to one
dominant region, design, age group, and technology-focus category for descriptive reporting.

The methodological profile of studies was quite varied but did show a clear imbalance: far more studies
documented family practices than directly assessed children’ s language development. Eleven studies,
64.7% of included studies, focused mainly on topics other than language development: parental beliefs,
digital media practices, mediation strategies, language choices, or family experiences. Only six,
representing 35.3%, used direct observations or assessments to measure children’s language performance.

Seven studies, 41.2% of the corpus—included fewer than 25 children, parents, families, or parent—child
dyads. Questionnaires, interviews, parental accounts, or similar self-report methods formed the main basis
of ten studies. Although these approaches provided valuable context on parental mediation and family
language policy, they offered only limited support for causal claims about children’s language
development.

4.2 Directness and Strength of Child-Language Evidence

The six studies focused directly on child-language indicators included two naturalistic recording studies
and four studies involving intervention or technology design. Their samples, methods, main findings, and
interpretive limitations are presented in Table 2.

Table 2

Studies Providing Direct Evidence of Child-Language Outcomes

Study Sample Design or technology Main language-related finding Main limitation
- Greater media exposure was associated with Obs_ervational_
Cycyk and De Anda 30 families Naturalistic home fewer child vocalisations and conversational design; causality
(2021) recordings could not be
turns .
established
. . Electronic-media exposure was associated Small sample and
(eréjzag Ramirez et al. 37 infants Day-long audio recordings | with reduced parentese, conversational turns, correlational
and infant vocalisations evidence
Tunkiel and Bus . Bilingual digital-story Reading first in Polish did not produce a clear Very small sample
14 children . - . . and no delayed
(2022) reading advantage in Norwegian vocabulary learning
assessment
Bilingual discussion Prompts improved story comprehension and Immediate
Yang et al. (2022) 107 dyads prompts during e-book retelling but not English vocabulary beyond
- - P outcomes only
reading the comparison condition
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Study Sample Design or technology Main language-related finding Main limitation
Limited sample
and reliance on

Dutch-only versus Heritage-language availability did not

Bus et al. (2023) 41 children multilingual digital books independently increase home reading as home
expected - .
implementation
- One-week
- Bilingual conversational The agent_encc_)uraged bilingual fengagement, intervention and
He et al. (2025) 15 families agent parent—child dialogue, and Spanish vocabulary no delayed

learning unaided test

Note. Direct evidence refers to observational indicators or assessment-based measures of children’s
language behaviour or performance, rather than parental perceptions alone.

The two naturalistic studies reached largely similar conclusions. Children with more passive or background
media exposure had fewer opportunities to take part in expressive language. Still, neither study
demonstrated a direct causal link. Family interaction patterns, parental availability, child characteristics,
and household routines could have shaped both the amount of media exposure and the extent of
conversational participation.

The four intervention studies offered more direct evidence, though their reach was constrained by small
samples and brief treatment periods. Sample sizes ran from 14 children to 107 parent—child dyads. None
conducted a delayed unaided post-test to determine whether gains in vocabulary, comprehension, or
narrative ability persisted once the technological support was removed. The evidence therefore supports
conclusions about immediate interactional opportunities more strongly than conclusions about sustained
bilingual development.

4.3 Technology-Enhanced Practices and Parental Mediation

The first research question examined the digital practices used by bilingual families and the ways parents
mediated children’s participation. Three broad clusters were identified: general home digital-media
practices, digital shared reading, and polymedia or transnational communication. Their numerical
distribution is presented in Figure 3.

Figure 2
Principal Technology Focus Across the Core Corpus

General home digital-media practices

Digital books and shared reading

Polymedia and transnational communication

T Ll T 1

0 2 4 6 8
Number of studies
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Note. Each study was assigned to one dominant technology cluster for descriptive reporting; studies could
contribute to multiple mediation, outcome, and contextual themes.

4.3.1 General Home Digital-Media Practices

Seven studies, representing 41.2% of the corpus, investigated multiple forms of home media. These
included television, online videos, tablets, streaming services, educational applications, music, digital
games, e-books, and video calls.

The studies showed that bilingual families did not encounter equivalent digital environments in each
language. In Singapore, Sun et al. (2022a) used data from 141 bilingual children to develop the QQ-
MediaSEED questionnaire, which measured the quantity and quality of digital-media use, social
participation, content design, and parental mediation. The results revealed differences between children’s
English and mother-tongue media environments. A related study of 162 English—Mandarin families found
that digital materials became more common during the COVID-19 period, although English resources still
outnumbered Mandarin resources. Resource distribution varied by socioeconomic status as well. Families
with greater resources described richer conventional literacy environments, while families with fewer
resources depended relatively more on digital materials. In Luxembourg, researchers assessed
questionnaire responses from 209 multilingual families (Obojska & Vaiouli, 2025). Parents often utilized
educational applications, videos, and online games for language and literacy development. Digital media
was generally viewed as easy-to-use resources by parents who were concerned with how long children
spend using screens, age-appropriate activities, and the quality of media. Researchers interviewed 34
Turkish—Australian parents of young children (Ozturk & Ohi, 2026). Close to three quarters of preschool-
aged children were using tablets multiple times weekly. Children and parents sang with digital devices,
called relatives, or watched videos online more frequently than reading e-books together. Five multilingual
families living in Azerbaijan were longitudinally tracked for 15 months (Savadova & Gillen, 2026).
Language brokering behaviour included parents turning to digital resources to promote their children’
multilingual futures, while also limiting their children’s access due to fears over their well-being and too
much screen time. Both forms of mediation coexisted.

4.3.2 Digital Shared Reading

Five studies (29.4%) focused on digital books, interactive stories, multilingual e-books, or conversational
agents delivered as part of electronic reading activities. Shared reading with digital enhancements offered
the most transparent benefits when specific technology features prompted parent—child conversation.
Mifsud et al. (2021) observed four Maltese—English families interacting during digital-book reading.
Parents and children spontaneously produced both English and Maltese while reading together. Verbal
interaction included explanation, elicitation, making connections to experiences, child-directed speech, and
instructional supports.

Yang et al. (2022) randomized 64 parent—child pairs to receive bilingual discussion prompts and 43 pairs to
read the same story digitally without prompts. Children who received prompts showed significantly better
story comprehension and retelling abilities than those who did not, while both groups had similar gains in
English vocabulary. Prompts influenced deeper narrative processing more obviously than learning
individual words.

Tunkiel and Bus (2022) did not observe a significant benefit of reading a digital story aloud in Polish prior
to rereading it in Norwegian with 14 Polish—Norwegian bilingual children. Presentation of the material in
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the home language alone did not enhance children’s second-language learning without additional
repetition, engagement, or scaffolding.

Bus et al. (2023) randomly assigned 41 bilingual students to receive Dutch-only or multilingual digital
books to take home. Simply providing children with digital books in the heritage language did not
significantly increase their home reading practice as expected. Access to the books was therefore not
enough without caregiver involvement, buy-in, and inclusion into daily life.

He et al. (2025) piloted a bilingual conversation agent with 15 Spanish—English speaking families for one
week. The technology promoted bilingual oral engagement, parent—child communication, and use of
Spanish words. Rather than standing alone as independent instruction, its main benefit was facilitating co-
engagement between family members.

4.3.3 Polymedia and Transnational Communication

Five studies, accounting for 29.4% of the corpus, examined messaging, social media, video calls, online
communication with relatives, or interconnected combinations of platforms. These practices were
associated more frequently with heritage-language use, family relationships, identity, and intergenerational
participation than with standardised developmental outcomes.

Said (2021) examined two multilingual families in the United Kingdom and found that parents used digital
technology to expand children’s heritage-language environments and involve geographically distant
relatives in everyday communication.

Palviainen and Raisa (2023) surveyed 1,002 children attending Swedish-medium schools in Finland.
Texting was the most frequently reported family application practice. Languages other than Finnish and
Swedish were used in 17% of the participating families, although children were less likely to write digitally
in languages with limited educational support or unfamiliar writing systems.

Wang and Hamid (2024) interviewed 15 Chinese—Australian parents. Digital polymedia supported
Chinese-language use, cultural affiliation, and family intimacy, but parents also reported children’s
resistance, unsuitable content, and concerns about excessive media engagement.

Romanowski (2025) examined digital communication involving three Polish—Australian fathers, each
communicating with two school-age children through Messenger over three months. Code-switching
supported clarification, humour, relational closeness, and continued Polish participation. Mixed-language
communication therefore sometimes functioned as interactional scaffolding rather than evidence of
complete heritage-language displacement.

4.4 Relationships with Child Language Development

The second research question addressed the relationship between parental mediation, technology-enhanced
practices, and children’s language outcomes. The evidence did not demonstrate a uniformly beneficial or
detrimental technological effect. Instead, developmental opportunities varied according to whether digital
activities promoted passive exposure or contingent interaction.

Passive and background media exposure was associated with fewer child vocalisations and conversational
turns in the two naturalistic recording studies. In contrast, practices requiring children to answer questions,
retell stories, communicate with relatives, or participate in shared reading produced more favourable
opportunities for expressive language use.
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Vocabulary results were inconsistent. The bilingual conversational-agent study reported positive Spanish
vocabulary development, whereas bilingual discussion prompts did not produce vocabulary gains beyond
the comparison condition. Reading a digital storybook first in Polish also did not boost children’s
Norwegian vocabulary significantly. These variations suggest vocabulary learning results from multiple
exposures, opportunities for production, corrective feedback, previous proficiency levels, and whether the
technology’s features aligned with what researchers tested.

Improvements were more consistent for story comprehension and retelling. Conversational prompts helped
children make sense of and retell stories in bilingual books, while joint digital reading asked children to
explain and predict story events and relate them to personal experiences. However, studies only looked at
short-term results.

Findings on literacy and biliteracy skills were more preliminary. Digital books, subtitles, family text
messages, and app-mediated communication gave kids opportunities to read and write, but studies seldom
directly evaluated children’s literacy skills in both languages. Heritage- language maintenance was often
implied by access to and self-reported use of technology, family involvement, and frequency of
communication instead of longitudinal proof of proficiency.

4.5 Contextual Moderators and Research Gaps

Our third research question asked how technology-enhanced practices are conditioned or influenced. Child’
age, bilingual skills and agency, socioeconomic status, parental ideology, language status and resource
availability were a few of the conditions we identified.

Digital content commercially available often included more societal-language input than heritage language.
This imbalance was particularly salient in the case of English—Mandarin families living in Singapore.
Parents who supported languages with fewer commercially available resources also reported difficulty
finding materials that were culturally appropriate, developmentally suitable, and interesting for their
children.

Child preferences affected the home digital ecology: selection, acquiescence, negotiation, or refusal of
parents’ efforts. Heritage-language apps and programs were used inconsistently when children perceived
them as old-fashioned, overly didactic, or irrelevant to their interests. Family members may mediate their
children’s language development more sustainably when enabling the child’ desired language skills serves
a pragmatic purpose in genres, platforms, or styles of communication that matter to children.

Parents and children differed in the resources they had at their disposal. Socioeconomic status influenced
not only possession of technology devices but connectivity, subscriptions, hard-copy materials, time
available to parents, and technological literacy. The so-called digital divide was demonstrated at multiple
levels: possession of communication devices, quality of language content available, and families” ability to
support children” productive use of technologies.

We found three gaps. Of our 17 studies, only half directly measured children’ language behavior or
proficiency; the rest were primarily focused on parents’ reported practices, beliefs about mediation,
strategies, or other experiences.

None of our four intervention- or technology-design studies followed children’ progress beyond the initial
study period. Together, they still leave us wondering whether vocabulary acquisition, story comprehension,
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or improved narrative skill with digital support translates into children’ ability to communicate effectively
when the technological supports are removed.

Finally, In addition, the research corpus is focused on relatively few language groups and global regions.
16 of our 17 studies took place across Europe, Asia, North America, or Australia. One looked at bilingual
Russian-German children but sampled from a transnational diaspora; we located no verified studies from
Africa, South America, or the Arab region.

Similarly, family members’ participation in children’ digital experiences was not balanced. One study
looked exclusively at father-child Medias; only a handful investigated grandparents, siblings, or extended
family members as agents of children’ digital language exposure. Finally, because 12 of our studies
focused on young children, we know less about technology-enhanced learning and use among older
children and adolescents.

4.6. Integrated Practice-Mediation—Context—-Outcome Framework

Here we present an Integrated Practice—Mediation—Context—Outcome Framework that evolved from our
analyses. It is represented visually in Figure 3, with selected examples of each component operationalised
in Table 3. Contexts and parental decisions funnel down into home routines and practices. As noted earlier,
practices and outcomes are recursive.

Figure 3
Recursive Practice—Mediation—Context—Outcome Framework

Outcomes recursively reshape family choices and routines

Digital practices £ Parental and o Interactional ol Language, literacy, identity,
and affordances *| family mediation = processes | and participation outcomes
Contextual conditions Child characteristics and agency
Language status * socioeconomic resources Age « proficiency ¢ interests « preferences
Content avallability « family relationships Acceptance » adaptation « resistance

Note. Digital affordances are not treated as direct causes of development. Their effects are mediated
through interactional processes and conditioned by language status, resources, family relationships, child
proficiency, and agency. Outcomes recursively reshape subsequent choices and routines.
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Table 3

Integrated Practice—Mediation—Outcome Synthesis

Digital practice Principal mediation strategies Main developmental opportunities | Main risks or limitations
Vocabulary exposure,
comprehension, retelling, emergent

Distracting features, insufficient
repetition, short-term assessment

Co-reading, questioning, translation,

Digital shared reading explanation, prediction, feedback

literacy
Streaming and online Content selection, co-viewing, Receptive input and cultural Passive use may displace
video discussion, repetition exposure conversation
Educational applications | Selection, instruction, monitoring, Vocabulary practice, engagement, Uneven quality and limited
and games modelling early literacy evidence of independent transfer

Participation depends on

Organisation, prompting, translation, | Oral interaction, heritage-language proficiency and relatives’

Video calls

encouragement use, family relationships .
responsiveness
Messaging and social Modelling, monitoring, code- Literacy practice, identity, Societal-language dominance and
media switching, written feedback transnational participation safety concerns
. Joint use, prompts, correction, Verbal engagement and short-term Small samples, brief

Conversational agents - . : ; - .

discussion vocabulary learning interventions, no delayed testing
Multiple-platform Flexible language management and Heritage-language access, cultural Parental uncertainty, child
polymedia platform selection affiliation, family intimacy resistance, excessive use

Note. The table summarises recurring patterns rather than causal effects. Individual studies could contribute
to more than one row.

In sum, the results suggest a practice—mediation—context—outcome model. Technology affords multilingual
input, audiovisual scaffolding, repetition and retrieval practice, digital skills development, and contact with
remote speakers. However, these affordances do not automatically lead to development. Much depends on
how parents mediate technology use; the language(s) and quality of the content; children’s proficiency and
sense of agency; family dynamics; socioeconomic means; and each language’s status in society.

When children actively discussed concepts, read with others, asked and answered questions, translated and
explained language, and communicated with engaged speakers, they were provided richer opportunities for
language development than by mere exposure. However, given the limited number of studies assessing
direct outcomes, we cannot yet say which mediation practices lead to long-term gains for which language
combinations and in what sociocultural contexts.

5. Discussion

5.1 Interaction-Generating and Interaction-Displacing Technology Use

Five studies focused on general home digital-media use; 8 described digitally supported shared book
reading; and 4 explored polymedia practices or transnational communication. Overall, children gained
opportunities to hear their heritage language as well as the dominant societal language. However, bilingual
outcomes were not uniformly positive or linked directly to device usage. Developmental benefits instead
depended on content quality, degree of adult engagement, child involvement, and placement within larger
family routines.

We view this as indication that the important distinction is between interaction-displacing and interaction-
generating digital use. Language-screen time created opportunities for children to interact with parents
when caregivers asked about digital content, responded to children’ questions or comments, translated
unknown words or passages, retold stories with young children, or exchanged messages with supportive
relatives. Language-screen time displaced interaction when it replaced dialogue, joint reading, or child-

Refereed Journal of Northern Europe Academy for Educational and Humanitarian
Studies & Research Vol .5 -N0O.33 13/10 /2026 www.journalnea.com



http://www.journalnea.com/

74

directed conversation. Taylor et al.’s (2024) meta-analysis reaches a similar conclusion. The researchers
reported a weak yet statistically significant positive correlation between adult—child digital co-use and
learning outcomes, though they cautioned that small samples and study homogeneity limit generality.

The distinction might also explain why studies reported mixed effects on language outcomes. Passive
exposure and background use gave children less opportunity to speak. Digital storybook reading and
interactive communication pushed them toward comprehension, retelling, and verbal interaction. New
evidence suggests that children’ linguistic and pragmatic skills may be predicted more accurately by
content quality and parental mediation tactics than by cumulative screen time (Toth et al., 2026).
Conversely, one exploratory investigation linked greater digital-media exposure with poorer expressive-
language skills among 237 Portuguese preschool children. This association held when children spent more
screen time or failed to balance media activity with conversation (Monteiro et al., 2024).

Screens may be used competitively or collaboratively. For this reason, we do not endorse screen time as a
meaningful variable of bilingual language development. Two children may spend the same time on tablets
while encountering different languages and communicative opportunities. screens alone while watching
television programmes in the societal language. The other child could read caregivers could scaffold
vocabulary and send messages to grandparents in the heritage language. Future research should therefore
centre the mediated episode. What language was used? What was its purpose? Was the experience
interactive? Who else was involved? How much time was spent? How did the digital experience connect to
conversations and interactions offline?

Parental mediation served multiple purposes and took varied forms. Families navigated devices and
selected media just as they made language choices, supervised children, explained words, modelled
interaction, initiated conversations, enforced limits, checked backgrounds, and facilitated family chats.
Mediation bridged the cognitive, cultural, and moral objectives associated with each of those activities. For
bilingual families in particular, those choices bore explicit language implications.

Parental mediation can overlap with conceptualisations of family language policy. Traditionally,
researchers have defined active mediation, co-use, supervision, and restriction as separate constructs.
However, family decisions about mediation are embedded in family language policy. Parents select certain
media in language-specific ways; others they avoid. They may coax children into messaging grandparents
or translate app instructions. Each decision makes available specific languages for learning and
communicating. Digital mediation, we propose, should be studied as an enactment of bilingual family
language policy rather than treated as isolated technology management strategy.

Separate findings from Amman highlight similar concepts. Alkouri and Aldhafeeri (2026) surveyed parents
of young children about their technology habits. Results suggested that most caregivers implemented
passive mediation strategies, such as rules regarding digital-device usage and time limits. Few parents
actively managed their children’ engagement with digital content via co-viewing or discussion. As such,
the authors urged greater emphasis on mediation instead of restriction. Though their study did not focus
exclusively on bilingual families, it addresses bilingual development in important ways. Limiting screen
time or device access does not equal mediating language learning.

Mutual trust and understanding between parent and child may also influence digital mediation. Positive
parent—child relationships were associated with digital parental awareness in a recent study by Toran et al.
(2024). Digital parental awareness included both appropriate technology usage and protection from digital-
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risk behaviours. Digital negligence and negative parental modelling, by contrast, were linked to less
favourable ones. This evidence suggests that parents’ own technology practices influence the interactional
environment in which children encounter language. The linguistic value of a digital activity may therefore
be reduced when parents are physically present but distracted, unresponsive, or engaged with their own
devices.

Our findings consequently challenge the classification of families as simply restrictive, permissive, or
active. The same parent may restrict entertainment content, encourage a heritage-language video call,
jointly read an electronic book, and permit independent use of an educational application. Mediation
changes across activities, children’s ages, language proficiencies, and immediate family circumstances.
This fluidity corresponds with Sanjani et al.’s (2025) argument that plurilingual family language policies
should be conceptualised along a continuum rather than through fixed and mutually exclusive categories.

5.3 Digital Shared Reading and Interactional Design

Digital shared reading generated the clearest evidence of immediate developmental benefits in the reviewed
corpus. Bilingual prompts, parental questioning, translation, explanation, and conversational-agent support
were associated with stronger engagement, story comprehension, retelling, or short-term vocabulary
learning. However, making digital books available in two languages alone did not reliably increase how
often children read or improve their vocabulary. These results also highlight the distinction between access
alone versus purposeful engagement resulting in pedagogical value.

Additional research aligns with these conclusions. Taylor et al. (20 24) found that adult—child co-use was
positively associated with learning from digital media, although effect sizes were small. Kalil et al. (20 26)
recently ran a randomised trial lasting 11 months with 289 families from low-income communities.
Providing a tablet with access to a dedicated digital library increased children’ s language abilities by 0.29
standard deviations. Benefits were significantly higher for kids with lower baseline language abilities. This
device only allowed access to a reading application, which may have decreased distractions from other
forms of media available on general-purpose tablets.

While this may seem contradictory to the conclusion earlier in this section that simple access is ineffective
on its own, we would highlight the difference in how the interventions were designed. The researchers did
not simply give families tablets; instead, children were given over 200 books on a device dedicated to
reading for several months. Access in this study was a prolonged engagement with rich language rather
than just the tablet itself. Future work should consider specifying the type of media accessed, what other
platforms are available for use, what languages are available for the child, and the duration of the access
period rather than grouping all types of ““ tablet access” or ““ app access” together.

Similarly, exposing children to new words is not the same as learning them. Jointly reading digital books
and answering wh-questions can aid vocabulary acquisition if children learn and begin using new words
actively. Exposure to novel vocabulary alone will not ensure kids remember those words. Much like
learning to read, children must meet high-frequency words regularly in oral language before they can read
them on a page (Wagner et al., 2006).

Integrating these media into children’ s daily routines requires support, which aligns with research on
family literacy practices. Breeze and Halbach (20 24) outlined four major qualities of successful family-
literacy programs: fostering family involvement, ensuring accessibility of materials and messages, being
responsive to language differences, and promoting partnerships between families and educators. Translated
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into terms of digital reading, these findings advocate for digital materials to be paired with strategies for
caregivers to help them facilitate conversation about stories, relate narratives to their lived experiences, and
motivate children to speak both languages through play and daily life.

5.4 Digital Homescapes, Transnational Literacy Practices, and Children’ s Agency

Children also used video chats, messaging apps, social media, and combinations of these platforms to learn
from and meaningfully communicate with parents, extended family members, and friends. Time spent
reading or browsing offered children a chance to ask questions, receive explanations, and broaden their
understanding through digital reading.

All five studies focused on polymedia use found that children think about and use their heritage languages
more often when they engage in transnhational communication. Using a heritage language regularly with
native speakers helped children develop larger vocabularies and become more skilled language users.
Using digital media for transnational communication gave children more opportunities to use their heritage
languages.

While we focused on two primary outcomes of polymedia use (heritage-language development and literacy
learning), we observed multiple benefits of children’ s transnational digital communication. For children
participating in our studies, transnational communication strengthened family relationships, increased their
exposure to different dialects and cultures, and boosted their interest in continuing to learn and use their
heritage languages.

Researchers have begun to describe these multi-dimensional spaces as digital homescapes. Yu and Curdt-
Christiansen (20 26) explored how Chinese-speaking immigrant families in Germany created digital home-
language literacy environments through story machines, children’ s apps, smart speakers, instant
messaging, and other digital tools. Their findings demonstrate that digital tools acquire meaning through
their physical placement, family routines, parental ideologies, and children’s preferences. Technology is
therefore not an external intervention added to family life; it is part of the material and symbolic
environment through which family languages are organised.

We argue that heritage-language maintenance should consequently be evaluated through more than
exposure frequency. Digital communication may sustain relational motivation even when children’s
productive proficiency remains limited. A child who sends mixed-language voice messages to a
grandparent may not demonstrate balanced bilingual proficiency, but the interaction can preserve an
emotional reason to continue using the heritage language. Such practices may become foundations for later
development, particularly when adults accommodate children’s proficiency without abandoning the
heritage language altogether.

Nevertheless, the reviewed studies generally inferred heritage-language maintenance from access,
frequency of use, parental reports, or continued family communication. Few measured proficiency
longitudinally. The evidence can therefore establish that technology creates opportunities for heritage-
language participation, but it cannot yet determine whether these practices prevent attrition or produce
sustained literacy over several years. Future research should distinguish among digital exposure, interaction
frequency, language choice, measured proficiency, cultural identification, and long-term maintenance.

The results also demonstrate that children are not passive recipients of parental plans. They choose the
platforms and programmes they want, push back against heritage-language materials they find unappealing,
move between languages, and help determine whether family practices continue. Parental mediation is
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therefore only partly effective when digital activities fail to match children’s interests, identities, and
developing competence.

Zhan (2025) supports this interpretation, arguing that multilingual children should be recognised as co-
makers and co-managers of family language practices. Their literacy activities may include private writing,
social communication, research, emotional expression, and teaching languages to parents or peers. Through
digital literacy, children can also initiate practices that adults previously organised for the most part.
Borghetti et al. (2025) similarly found that children’s stated language preferences shaped their parents’
family-language practices, while social actors outside the family and ideological pressures sometimes
prompted increased use of the majority language. This supports our conclusion that family language policy
emerges through negotiation among parents, children, schools, communities, and media environments,
rather than being imposed solely by adults.

Evidence from Saudi families who returned after living abroad points to a similar conclusion. Alzeer
(2026) found that parents’ commitment to bilingualism alone did not determine their children’s language
outcomes. What mattered was the interaction of school language, children’s proficiency and agency, and
Arabic’s dominance after the families returned to Saudi Arabia. For the present review, this is especially
significant: digital support at home functions within a broader institutional setting. Even intensive
mediation by parents may not be enough when schools, peers, and public life consistently favor one
language.

We therefore resist interpreting code-switching or children’s preference for the societal language as
automatic evidence of failed parenting. Strategic language mixing may support comprehension, maintain
participation, and prevent communication from breaking down. However, flexible bilingual practice should
not become an unexamined pathway through which the societal language continually replaces the heritage
language. Longitudinal interactional research is required to distinguish code-switching that scaffolds
heritage-language participation from code-switching that accompanies progressive language displacement.

5.5 Socioeconomic, Linguistic, and Developmental Inequalities

The reviewed evidence showed that technology-enhanced language practices were shaped by
socioeconomic resources, parental digital literacy, available time, internet access, subscription costs, and
the commercial visibility of each language. The digital divide should therefore be understood as a
difference in the quality and mediability of digital resources, not merely in device ownership.

Families maintaining commercially dominant languages can generally access more electronic books,
applications, subtitles, automated speech tools, and age-appropriate audiovisual materials. Parents
supporting lower-resource languages may depend on informal videos, user-generated materials, or
communication with relatives. Even when devices are available, families may still struggle to find high-
quality content suited to children’s proficiency and interests. The inequality that follows is not only
technological; it is also linguistic, cultural, and pedagogical.

In their study of 1,894 Chinese adolescents, Lou et al. (2024) found that parental education, family
circumstances, and mediation strategies were associated with adolescents’ digital literacy. Active
mediation and supervision had a positive association with digital literacy, suggesting that parental guidance
can narrow resource-related differences, though it cannot remove them. The findings also indicate that
mediation remains relevant beyond early childhood, when it is likely to become more negotiated and
supportive of adolescents’ autonomy.
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Kalil et al. (2026) nevertheless found that thoughtfully designed home technology may narrow certain
developmental inequalities. The digital-library intervention helped most when children began with weaker
language skills. This suggests that digital provision can compensate for existing disadvantages when
resources are curated, maintained, accessible, and tied to a specific developmental activity. Simply
providing children with devices, without appropriate linguistic content or family supports, will likely not
lead to similar outcomes. Importantly, the geographical distribution of studies included in the corpus
further magnifies this concern. 16 out of 17 studies were conducted in European, Asian, North American or
Australian contexts; no study originated from Africa, South America or Arab countries. Consequently, our
evidence-base mostly reflects outcomes for families with relatively high levels of connectivity and
institutional resources, and access to commercially-supported languages. To begin addressing this gap in
Arab communities, Alkouri and Aldhafeeri’ (20 26) study investigated language choice in Jordanian
homes; much more research is needed in African, Arab, Indigenous, refugee, and resource-scarce
multilingual contexts. Finally, the age-range of children included in this review limits its developmental
scope: 12 out of 17 studies involved children under roughly age seven. During this period, young children
depend on adults for mediators to engage in co-use (e.g., joint attention, repetition, and instant feedback).
By contrast, adolescents and older children decide more on their own what platforms to use, with whom to
communicate (and how privately), and what language(s) to use. Parental mediation is therefore likely to
evolve from direct involvement to discussion, supervision, establishment of family rules around digital
media, guidance around digital literacy, and support for autonomous decision-making. Some work with
adolescent populations supports this hypothesis: Lou et al. (20 24) found that active mediation and
supervision were both positively related to adolescents’ digital literacy. By contrast, co-use did not show a
similar positive trend when the different dimensions of mediation were investigated together. Zhao et al.
(20 26) reached similar conclusions in their study of primary- and secondary-school students: the quality of
parent—child relationships mediated the associations between parental mediation and use of digital devices.
In other words, approaches to co-use that benefit young children cannot be assumed to work with older
children and teens. Correlational research with bilingual adolescents is beginning to explore how parental
mediation relates to children’s language practices and daily lives (Crafter et al., 2020; Dawil et al., 2021).
However, more longitudinal research is needed on how parental mediation and children’s autonomy change
during development. Studies could, for instance, investigate how responsibility for language choice evolves
across childhood and adolescence—including decisions around content, safety, and how to maintain family
relationships. Adolescents’ private message exchanges, digital communities, video games, and creative
practices may also provide important opportunities to use the heritage language in ways that differ from
joint book-reading, for example.

5.6 Methodological Priorities for Future Research

The methodological conclusions themselves warrant caution. Only six out of 17 studies focused on
children’ s language behavior or performance; others concentrated primarily on parental reports, beliefs,
practices, or family experiences. All four intervention or technology-design studies were conducted over
the short term, and none used a delayed unaided assessment. Therefore, the conclusions we can draw about
digital practices are stronger than those about promoting lasting language development; the evidence is
more persuasive when describing digital opportunities for interaction than when assessing long-term
language development.
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We need longitudinal studies that shadow families over time and that include multiple forms of evidence:
objective logs of device usage, recordings of parent—child interaction, interviews with various family
members, young children’ s own accounts, and standardized assessments in both the heritage language and
societal language. Also, we need to look at outcomes beyond children’ s immediate performance while
supported and include delayed unaided measures of vocabulary, narrative production, oral interaction,
reading, and writing. Taylor et al. (20 24) similarly identified small sample sizes and a lack of
methodological variety as critical limitations in the literature on adult—child digital co-use. Three-group
designs would be particularly informative. Researchers could compare passive or independent digital
exposure, parent-mediated digital use, and comparable non-digital interaction. Such designs would clarify
whether observed benefits arise from the technology, adult scaffolding, increased exposure, or the
combined activity. Researchers should also record intervention fidelity, including whether parents used
prompts as intended, how often children accessed the resource, and which language was actually used.
Greater consistency is also needed in operationalising parental mediation. Categories such as active
mediation, co-use, restriction, monitoring, translation, and language management frequently overlap. We
propose that studies report the observable behaviours occurring within each activity rather than assigning
families to a single general mediation style. This approach would enable the field to identify which
combinations of questioning, explanation, modelling, translation, feedback, and child choice are associated
with particular outcomes.

5.7 Theoretical and Practical Implications

The review contributes a practice—mediation—context—outcome framework for explaining technology-
enhanced home language development. We propose that the model should be understood as recursive
rather than linear. Technology affords particular forms of input and interaction; parents mediate those
affordances; children respond through participation, adaptation, or resistance; and these responses
subsequently reshape parental choices and family routines.

Two constructs are especially important within this model. The first is interactional intensity, referring to
the extent to which a digital activity elicits contingent, sustained, and cognitively meaningful
communication. The second is linguistic alignment, referring to the correspondence among the language of
the technology, the family’s language objectives, the child’s proficiency, and the language used during
interaction. A highly interactive application may provide limited heritage-language benefit when its content
and discussion occur mainly in the societal language. In contrast, exposure to HL content may not be
productive if children are passively watching without comprehension or engagement. Implications for
parents and educators. We conclude with some thoughts on how parents, educators, and technology
creators can best support children's bilingual language development through technology. Rather than
recommending prescriptive rules about screen-time, families would benefit from guidance around the type
of activities children engage in: selecting developmentally appropriate content in the languages children
speak, asking open-ended questions, encouraging children to recall events rather than simply watching,
connecting digitally based content to offline activities and concepts, and setting up authentic conversations
with family members. Technology designers can support this process by embedding flexible bilingual
supports, designing culturally sensitive content, creating streamlined interfaces with minimal distractions,
and building features that invite adult participation rather than replacing it. Creators and policy makers
should also focus attention on lower-resource languages, which are greatly underserved by existing
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commercial products. In sum, we believe that technology will have its greatest impact when it supports the
interactions through which children learn, use, and think about language. In the case of bilingualism,
technology can help by expanding—not replacing—who can meaningfully participate across different
languages, generations, and places.

5.8 Limitations of the Review

One limitation is the corpus' limited evidentiary basis. Although we bibliographically and substantively
checked all 17 included core studies, the original search exports and screening archive were unavailable.
Therefore, we cannot assess the sensitivity of our search nor prove it identified all eligible studies. Studies
also varied on populations, language pairs, technologies, and outcome measures used, preventing a pooled
estimate of effects. Another limitation is within the evidence. Studies typically focused on practices or
parental perceptions rather than children's language development itself. The four interventions were short
term, and none included delayed testing without assistance. The framework therefore points to plausible
mechanisms and recurring associations, but it should not be read as a causal model. Its propositions still
require prospective testing in more geographically and linguistically diverse contexts.

6. Conclusion

This integrative review examined how digital technologies, parental mediation, and contextual conditions
intersect in bilingual family language development. Across 17 verified empirical studies, technology
expanded access to heritage and societal languages through digital books, applications, audiovisual media,
messaging, video calls, and transnational communication. Yet access alone was insufficient. The most
favourable opportunities for vocabulary, narrative comprehension, oral participation, literacy, and heritage-
language use occurred when digital activity generated contingent interaction through co-use, questioning,
explanation, translation, modelling, feedback, and communication with responsive relatives. Passive or
background exposure was more likely to displace conversational participation. The proposed practice—
mediation—context—outcome framework therefore positions parental mediation as digital family language
policy and treats child agency, language status, resource inequality, and content availability as constitutive
rather than peripheral factors. Because direct developmental evidence remains limited and short term,
future research should use longitudinal, multi-method designs with delayed unaided assessment in both
languages. Technology is most educationally valuable when it strengthens human relationships, active
language production, cultural belonging, and sustained participation across generations and locations.
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Appendix A

Table Al

Characteristics of the 17 Core Studies

Principal technology or

Study Context and sample Design practice Principal contribution to the synthesis
Cycyk & De Anda United States; 30 Mexican Naturalistic home General digital-media Greater exposure was associated w'th fewer.

S P j . child vocalisations and conversational turns;
(2021) immigrant families with toddlers | recordings exposure

no causal inference.

Mifsud et al. (2021)

Malta; 4 Maltese—English
families

Video observation,
questionnaires, interviews

Parent—child digital-book
reading

Joint reading supported bilingual engagement,
explanation, discussion, and experiential
connections.

Said (2021)

United Kingdom; 2 multilingual
families

Family case study and
interaction recordings

Digital media and
transnational
communication

Technology expanded heritage-language
environments and participation by distant
relatives.

Ferjan Ramirez et al.
(2022)

United States; 37 bilingually
raised Latinx infants

Day-long audio
recordings

Electronic-media exposure

Exposure was associated with reduced
parentese, conversational turns, and infant
vocalisations.

Guskaroska & Elliott
(2022)

Macedonian diaspora; 23 parents

Phenomenological survey
and follow-up interviews

Digital tools for heritage-
language maintenance

Parents reported strong motivation but
insufficient time, exposure, and engaging
resources.

Sun et al. (2022a)

Singapore; 141 bilingual
children/families

Questionnaire-
development study

Home digital-media ecology

QQ-MediaSEED captured quantity, quality,
social participation, design, and parental
mediation across languages.

Tunkiel & Bus (2022)

Norway; 14 Polish—Norwegian
children

Pilot digital-reading
intervention

L1/L2 sequencing in digital
stories

Reading first in Polish did not clearly improve
Norwegian vocabulary; no delayed
assessment.

Yang et al. (2022)

China/United States; 107 parent—
child dyads completing the study

Randomised controlled
mixed-methods study

Bilingual e-book discussion
prompts

Prompts improved comprehension and
retelling but not vocabulary beyond the
comparison condition.

Bus et al. (2023)

Netherlands; 41 bilingual
children

Home digital-book
intervention

Dutch-only versus
multilingual books

Heritage-language availability alone did not
increase reading as expected; vocabulary
growth was similar.

Palviainen & Réisa
(2023)

Finland; 1,002 children aged 9—
12

Exploratory questionnaire
survey

Family messaging and app-
mediated communication

Texting was common, but lower-status
languages and unfamiliar scripts constrained
digital writing.

Sun et al. (2023)

Singapore; 162 English—
Mandarin families

Cross-sectional survey

Digital and conventional
home language resources

English materials were more abundant;
socioeconomic and language status shaped
access.

Wang & Hamid
(2024)

Australia; 15 Chinese—Australian
parents

Qualitative interviews

Polymedia and heritage-
language maintenance

Digital media supported Chinese use,
affiliation, and intimacy but also produced
resistance and content concerns.

He et al. (2025)

United States; 15 Spanish—
English Latine families

One-week home
technology-design study

Bilingual conversational
agent in e-books

The agent stimulated bilingual dialogue and
Spanish vocabulary use; no delayed unaided
test.

Obojska & Vaiouli
(2025)

Luxembourg; 209 multilingual
families

Survey

Digital language and
literacy practices

Applications, videos, and games were
accessible learning spaces moderated by
resources and parental concerns.

Romanowski (2025)

Australia; 3 Polish-speaking
fathers and 6 school-age children

Three-month digital
interaction analysis

Messenger and code-
switching

Code-switching supported clarification,
humour, relational closeness, and continued
Polish participation.

Ozturk & Ohi (2026)

Awustralia; 34 Turkish—-Australian
parents of preschoolers

Survey

Home digital-literacy
practices

Joint singing, video viewing, and calls were
more frequent than shared e-book reading;
parents requested guidance.

Savadova & Gillen
(2026)

Azerbaijan; 5 multilingual
families followed for 15 months

Longitudinal qualitative
study

Home digital-media
mediation

Facilitative and restrictive strategies co-
occurred as parents balanced multilingual
aspirations and well-being.

Note. Core studies met the population, family-context, technology, and language-related eligibility
criteria. Contextual studies cited elsewhere in the manuscript were not included in these descriptive

counts.
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Abstract

Pushed by the Artificial Intelligence (Al), the rapped digital
transformation has significantly affected English language
teaching by loading a pressure on teaching methods manipulating
the role of both, teacher and student. The present paper
investigates the role of Al driven language application and
platforms, digital classrooms, and personalized learning systems
in changing learning approaches and the future of education. By
reviewing recent researches, this paper emphasizes the
opportunities and challenges offered by digital transformation in
language teaching. Discussing basic issues like ethical
consideration, teacher preparing, and equitable access. The final
results indicate that the adopting of Al through a human-centered
approach, can improve learner autonomy, culture awareness, and
essential digital literacy, using this transformation a means to
amuse innovation in language teaching.
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1.1. Introduction

The overview of education has been driven mainly by the force of digital transformation in the
21% century. However, certain factors like the progress in artificial intelligence, data analytics, and
automation have sped up changes in the way knowledge is generated, accessed, and spread across
various fields. One of the fields that affected deeply is English Language Teaching (ELT), because of the
Al-based tools that progressively used to help in instructional design, assessment, personalized learning,
language practice, and the way of interaction between teachers and students. As systems around the
world change toward digitally enhanced learning. These new approaches, like the ones in "Education 5.0
" aim to use technology to break down barriers, in education. The goal is to improve teaching methods
and support the physical well-being of students. This new model puts the learner at the center. Since it
has been known to everyone that according to the latest learning approaches, the teacher is no longer the
source or the centre of the educational process, instead he is more like an orchestral leader. The digital
modern tools emphasis that fact. Make it all about learner and since it’s available and accessible
especially to those who live in remote areas or faces educational problems or can’t engage in regular
schools.

According to Ahmed et al. (2023) a combination of technology usage with modern teaching
methods that has been used by Al and that made a revolution about how we teach. That big usage of
different intelligence in ELT raises a great question about the future of humanities and civilization that
once built on creativity and deep thinking. What is left to human to do since machines now can write
texts, grade examinations, simulate conversations, and design lessons to each student? Despite the help
of Al to learners or teachers, it generates new problems about independency and fairness, about the
declining of a human thinking or the existence of human values. (Crompton et al., 2024; World Bank
Group).

With the increasing independency of Al tools in schools and the shift that it makes with
education, it has become a crucial duty to look at that change in both, ELT methods and their aims in
education. The present study gives a look at this shifting put on the spotlight on the effect of Al in
education and the future of humanities. by using papers and reviews of literature with comparison
studies, the present study gathering information about cons and pros of using Al in English learning and
classrooms. It especially focuses on how Al-powered tools affect the steps of learning and the role of
both teacher and students, the way of testing or securing, and student’s engagement. wrapping up the
study with checking the far that Al can raise or lower human skills.

1.2. Research questions:

1- How far is the effect of Al or digital tools usage in education?

2- What are the positives and negatives that Al brins to education?

3- What is the potential impact of Al on humanities, education, and values?
1.3. research limitation

Since this study is descriptive, no new information was gathered; the analysis only uses information
from written sources. The findings are meant to show how important it is to keep human-focused ideas
in learning places that use technology. It also aims to help the discussions, about using Al in education
in a responsible way.
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2. Theoretical Background
2.1 Digital Transformation in Education

The careful addition of technologies, such as Al that compute big data and immersive platforms
into teaching, learning and how schools are run is called "digital transformation" in education. This
change has led to active, flexible and student-centered ways of learning. Global frameworks, including
those from groups like the World Bank (Cobo et al.) show how digital transformation changes the way
education is delivered, how students get involved in learning, and how schools come up with new ideas
to meet the needs of society and the economy.

Education 5.0 is the recent phase of education where re-humanised learning combines smart
technology. This phase of education goes beyond just putting lessons online, but also it creates
environment where the student is the centre of learning (Ahmed et al. 2023). By using teaching
methods, the 5.0 phase can help students being creative, building a preferable set of learning, working
together, and solve problems. These modern methods use technology like Al and smart system. All of
this creates new changes in learning shows that digital innovations which makes things faster should
also improve the quality of learning. Another part of transformation is making education easier to reach
through mobile devices, virtual spaces and open learning materials. Teachers now take on roles as
guides to help understand data and designers of learning environments that use technology. This shift
makes it possible to use Al tools in areas, like ELT where being able to change and offer learning is very
important.

2.2 Artificial Intelligence in Education

Al is changing education by allowing machines to do tasks that used to need thinking like
understanding language, spotting patterns, making choices, and giving feedback. Al can help make tasks
tailor learning to each person and bring new ideas into both teaching and learning, and conducting many
learning settings that suit studies (Motlagh et al. 2023; Al Matari, 2023). Al in education can be sorted
into:

1- Intelligent Tutoring Systems (ITS) give analysis of how learners do and offer feedback that changes
with each learner.

2- Natural Language Processing (NLP) tools that aid writing, summarizing, translating and talking
practice include text generation models such as ChatGPT.

3- Learning analytics tools watch how students act and predict how well they will learn.
4- Automated grading tools check student work for ideas, correct grammar and proper pronunciation.

5- Smart assistants manage to support classroom control, lesson planning, Costomised feedback for each
student.

6- According to Inter-American Development Bank, Al is not just a tool, it is a start to change the
education system; it lets universities build learning that adapts to each person and initiates ways to
decide based on data (Arias Ortiz et al. 2025).

Based on these advances, the rejection to Al in education is no longer good decision,
nevertheless, scholars caution that Al must be used right; taking care of ethics, privacy, with keeping
human control (e.g., Al Matari, 2023).

2.3 Al in English Language Teaching (ELT)
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By introducing technologies into education, Al has great effect on the process of learning; it
enhances education, personalised learning, and give students chances to practice. Extensive review of
recent studies (Crompton, Edmett & Ichaporia 2023; Syuhra et al. 2025) shows that Al improves
language skills in a variety of ways:

a. Improving the Four Language Skills Instruction:

Listening: It helps students of better understanding the spoken language by platforms that
specialised with Interactive listening and others with automated speech recognition (ASR) tools.

Speaking: students who use Al chatbots and pronunciation tools are allowed to practice speaking and get
instant feedback on their fluency and accent.

Reading: based on students' level tools like text simplifications and systems with adaptive reading can
adjust content to make reading more manageable.

Writing: tools and systems that can give feedback, analyze grammar, coherence and style manages to
help students improve their writing step by step.

All of which, provide fulltime personalized assistance that traditional teaching methods often cannot
compete.

b. Customization and Flexible Education:

Contrasted to typical classroom learning Al present adaptive learning systems like Al tutoring
models, where they change the difficulty of tasks by adjust the pace and give feedback based on the
students' performance. According to the studies, students show that adoptive learning systems increasing
engagement and accelerate learning outcomes (Bardia & Agrawal 2025).

C. Support for Teachers and Pedagogical Improvement:

The dominant fear about using Al in schools rises a resistant question: will Al replace teacher in
school? according to Edmett et al. (2024) Al does not take over teachers' role, instead it supports it by
helping them produce the burden; handling daily routine work such as planning lessons, creating tasks,
and monitoring student progress, while teachers manage to focus more on humanistic part in education
like encouraging, given support, giving creative instructions, and addressing deeper learning needs. In
summary, Al strengthens teaching rather than replacing it.

d. Increasing Educational Possibilities Beyond the Classroom:

To study free of time and place is what Al apps and intelligent virtual tools with online learning
environment offer to students. This flexibility and ongoing learning are inline with global trends like
education 5.0 and the transformation towards digitalisation. By using that type of learning, students gain
autonomy and develop skills outside classroom (Ahmad et al. 2023).

3. Reviewing Related Works

Based on the type and extent of the materials used, the review is divided into four thematic threads.

3.1 Systematic Reviews of Al in ELT

In order to map the terrain of Al integration in ELT and determine the range of tools used as well as
the depth of their pedagogical consequences, systematic literature reviews have been essential. In a
thorough analysis commissioned by the British Council, Crompton, Edmett, and Ichaporia (2023)
looked at a variety of Al applications for teaching English. Their results demonstrate how Al tools
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facilitate a range of tasks, such as content adaption, intelligent feedback, speech training, and
grammatical correction. They stress that by allowing students to participate in self-paced, customized
practice, Al greatly enhances learners' autonomy.

In a same vein, Syuhra, Sofyan, and Rosalina (2025) carried out a systematic review of Al systems
created especially for ELT settings. According to their review, which divides Al-based solutions into
administrative, instructional, and assessment-related tools, Al enhances learning outcomes when
incorporated into a system that is pedagogically grounded. But they also highlight issues with teacher
readiness, technology constraints, and moral dilemmas. When taken as a whole, these evaluations
highlight how AI is now a fundamental element in the development of contemporary ELT techniques.
3.2 Al in International Education Contexts

/Future-focused evaluations of how Al is changing education systems around the world have been
prepared by a number of international organizations and multilaterals. A global overview of Al use in
education is provided in the World Bank Group Report (Cobo et al.), which highlights the opportunities
it brings for enhancing access, efficiency, and personalization. The report argues that Al can change the
state of education precisely in countries that seek to modernize their learning systems and bridge the
digital gap. It also emphasis the role of law in controlling the use of Al to be fair and responsible.

Similarly, Al in Education: "Building the Future Through Digital Transformation" (Arias Ortiz et
al. 2025) A published paper from the Inter- American Development Bank gives an overview about the
role of Al is re-shaping major facts in education like the educational relationships, student role and
services, and teacher practices. The report points out the fact that institutions must be prepared and
equipped with new technologies in order to make Al truly work in education. it calls for the investment
in digital infrastructure, ongoing training for teachers, with emphasis on building strong ethical
standards.

3.3 Comparative and Applied Studies on Al in Education

A comprehensive overview made by comparative studies clears the effect of Al tools in reshaping
educational environment. One of which is the study by Motlagh et al. (2023) which made a comparison
between well-known Al text generation apps like ChatGPT, Bing Chat, Bard and Ernie. Their findings
shows that each tool has its strengths, in one way or another, but overall, they conclude that Al apps are
getting better in creating coherent content, giving feedback, and supporting academic writing. This
investigation provides clear insights about how Al assistance could support educators and learners in
ELT Settings, precisely with developing content and writing assistance.

Another study by Bardia and Agrawal (2025) about using MindCraft, reveals that Al creates good
learning experience, especially, with limited resources places (like Rural India). Their research shed the
light about how Al powered mentoring apps can offer equal access to education, meet individual
learning needs, and raise motivation. In special ELT context, where the students often need different
levels of instructions, this kind of tailored support is an effective solution.

In Malaysia, Jalaluddin et al. (2025), made a practical study focusing on methods of teaching that
depends on AIl. Their study shows how national plans are made to include Al in infrastructure,
curriculum designs, and assistant systems. they state that when Al is used with clear goals and powerful
teaching philosophy, it can lead to a significant long-lasting improvement.
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These studies combined together to show that the role of Al in education goes far beyond helping with
language learning; it even affects the practical institutions and offers expanding ways to improve the
excellence of education universally.

3.4 Studies on Preparing for Future ELT Practices

The fact that, in recent future, Al can transform English language teaching instructions and the needed
skills to both students and educators. Crompton et al. (2024) examined the affordance and difficulties of
applying Al in ELT. They list some advantages like better adoptability, higher engagement, and more
accurate assessment. Nevertheless, they also worn about the problems that combined Al usage,
including algorithmic bias, technology reliance and the requirement to overcome digital literacy among
teachers.

The British Council’s Artificial Intelligence and English Language Teaching: Preparing for the Future by
Edmett and colleagues in 2024 offers advice on how teachers might adjust to new trends in a more
practical setting. The paper emphasizes that rather than taking the place of teachers Al should be seen as
a collaborator in the educational process. It also lists focused skills that are still essential in ELT despite
the quick development of technology like creativity, teamwork and critical thinking.

Lastly, earlier studies like Zmyzgova, Polyakova and Karpov (2020) offer viewpoints on the role of Al
as a catalyst for the digital revolution of education. By demonstrating how early conceptual frameworks
influenced Al-enhanced learning systems, their analysis aids in placing current advancements in context.
4. Methodology

4.1 Research Design

In order to examine current trends, practices, and effects of digital transformation and artificial
intelligence (Al) in English language teaching (ELT), this study uses a descriptive research design. The
descriptive approach offers a thorough framework for examining how Al technologies are affecting the
future of humanities-oriented language pedagogy since the objective is to describe and synthesize
insights from current scholarly sources rather than test hypotheses or change variables.

The present study is based on published works including, papers and reports from responsible
organizations, contemporary journals and empirical researches about Al and digital learning. These
sources provide reliable proof of how Al tools, digital platforms, and technology-enhanced pedagogies
are changing ELT.

4.2 Data Collection

Since the study is grounded in literature, information was gathered using:
1- Al applications in EFL contexts are covered in peer-reviewed journal articles (e.g., Elgamal & Abu-
Ayyash, 2024; Bjeki¢ et al., 2019; Popenici & Kerr, 2017) .
2- Reports and reviews of education from reputable organizations (e.g., Edmett et al., 2024; British
Council, 2024)
3- Empirical research on the application of smart classrooms, mobile-assisted instruction, digital
platforms, and intelligent tutoring systems in language learning. theories pertaining to Al ethics,
automation, and cognition
Among the requirements for inclusion are
Sources released in 2023-2025. Relevance to digital transformatlon Al or EFL instruction, academic or
institutional legitimacy, full text accessibility for qualitative idea extraction
4.3 Data Analysis

A qualitative theme approach was used in the analysis. Every source was examined to extract
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concepts pertaining to:
Al-powered ELT tools, Frameworks for digital transformation, Effects on students, Effects on educators,
Al's drawbacks and restrictions in ELT.

After that themes were arranged into parts that served as the foundation, for Chapters 4 and 5. These
themes were then combined according to recommendations.

By highlighting trends, convergences and contrasts within the literature this type of theme synthesis
helps the research paint a picture. It shows how Al is changing ELT and what this implies for the
humanities future.
4.4 Research Procedures

The study approach comprised the following steps:

1- Choosing the topic. Setting its limits: ELT, Al and digital transformation.
2- Gathering the required sources.
3- Grouping the sources into applied, empirical and conceptual categories.

4- Obtaining pertinent information and proof from every source.

grouping the books according to themes.

5- Combining the results into sections that are analytical and descriptive.

6- Utilizing patterns found in the literature to draft the discussion and conclusions.

4.5 Limitations of the Study

Descriptive literature-based research has limitations even though they offer wide insights:
1- The research reflects what has already been studied when it is dependent on previous investigations.
2- Practical contextual interpretation may be limited by a lack of field data, such as teacher interviews
and classroom observations .
3- Generalization may be impacted by the assessed sources' differences in study environments.
4- Certain conclusions may alter soon due to the rapid evolution of Al technologies.
Despite these drawbacks, the study upholds academic integrity by depending only on reliable, current,
and validated sources
5. Findings (Literature-Based Results)

5.1 AI-Powered Tools Improving Language Acquisition

Through a variety of methods and technology, artificial intelligence (Al) emerges as a key catalyst
for revolutionizing EFL learning throughout the studied sources:

5.1.1 Systems for Intelligent Tutoring (ITS)

Assembling the verified sources. The growing importance of systems that customize education is
highlighted by sources, like Edmett et al. (2024) And other Al-based ELT studies like: examining the
behavior of students, changing the difficulty of the work, giving feedback, automatic progress
monitoring. In EFL settings these technologies have enhanced reading, writing and grammatical
performance.

5.1.2 Automated Evaluation and Feedback

Research keeps proving that Al-driven writing assessment systems give quick scoring and helpful
tips to make vocabulary and grammar better and look at how students organize and connect ideas. These
Al-driven writing assessment systems help learners spot and fix their weaknesses and also give them
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more freedom when they write. Meanwhile Al-based assessment also helps teachers by taking care of
everyday grading and giving feedback (Crompton et a. 2024).

5.1.3 Recognition of Speech and Pronunciation Training

One of the modern pronunciation tools are those based on Al These tools are seen as useful means to
aid people improving their pronunciation. These tools or apps check the way learners say words then
they find mistakes in pronunciation immediately then give correct examples of the same word’s
pronunciation. Because of this immediate feedback, learners can fix their errors quickly. Furthermore,
this way helps them improve their speaking smoothly over time. They also make learners feel more
confident when they speak in situations where they usually feel nervous or hesitate (Syuhra et al. 2025).

5.2 ELT Learning in Digital Environments
According to the research sources, digitally enriched environments are replacing traditional
classroom models rapidly, especially through below:

5.2.1 Learning Management Systems (LMS)

Learning management systems (LMS) are tools that equipped with Al in order to do many educational
processes like, planning lessons, online discussions, and managing assessments. Due to the existence of
all these features in one place, LMS make learning to be easier and capable to change and adopt. They
also help student-center teaching methods to be applied by letting students get learning materials,
finishing tasks, and take port in learning activities according to their actual needs. In short, LMS are
important for making learning to be more personal and effective (Ahmad et al. 2023).

5.2.2 Mobile-Assistance Language Learning (MALL)

To be free of the commitment to time and place, unlike regular schools, MALL allows learners to study
on their smartphones or tablets whenever and wherever they want. It also opens up chances for students
to keep practicing a language outside formal classrooms. MALL tools usually use Al and games to make
learning fun and interactive. Furthermore, it encourages learners to practice regularly. due to this MALL
manage to keep students engaged with their studies with high motivation. (Syuhra et al. 2025).

5.2.3 Digital Infrastructure and Smart Classrooms

With accordance to recent resources, whiteboards are becoming widely spread and more common in
educational settings. Also, there are automation to classrooms with Al powered multimedia. All of
which help classrooms to be interactive and give multimedia content. Together they build new learning
environments where they fit learning preferences and make learning to be more flexible and engaging
(Cobo et al. 2024).

5.3 The Effect of AI on Teachers' Roles

As it is been said and emphasized ed that Al is changing teacher's roles rather than replacing them.
This shift is clarified below :
5.3.1 Transition from Information Provider to Learning Facilitator

Traditionally, teacher’s role was about giving information, but that fact has been changed. Teachers now
facilitate learning and development. They guide students through learning processes to gain thinking
skills, understanding how to use tools well, and teach them how to look at data and information from Al
systems to decide what is real or important (Edmett et al. 2024)
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5.3.2 New Competencies and Professional Development

As technology is rapidly moving and changing, teachers need to be updated and trained in order to
adjust to technology. The recent resources emphasis that educators need to develop new skills like
mastering technological ecological content knowledge; they need to improve their knowledge about Al
in order to judge digital tools (Crompton et al. 2024)

5.4 The Effect of AI on Students

5.4.1 Enhanced Motivation and Involvement

Digital platforms and Al tools can help students stay motivated and involved with their studies.
They also, allow the students to have control over their learning and move from materials in their
preferred rthythm. Furthermore, students get instant feedback that keeps them active and focused. This
instant feedback shows them where they stand and what they need to work on (Syuhra et al. 2025).

5.4.2 21st-Century Skill Development

Al-supported education can help students build and develop essential 21st century skills like, critical
thinking and problem-solving skills. Multimedia learning activities, for example, can also help students
to be more creative and motivate them to interact with information more efficiently. these abilities,
nowadays, are the most important in an environment that is being shaped by artificial intelligence (Cobo
et al. 2024).

5.5 Humanistic and Ethical Issues
5.5.1 Machine vs. Human Decision-Making

Using Al in education raises up worries about the extended dependency on automated grading which
also questioning the fidelity or the bias that might be built into Al systems. There is a serious concern
that human knowledge and judgement might lose their value when Al is excessively used (Crompton et
al. 2024).

5.5.2 Maintaining Humanistic Principles

Humanities educators say that Al should help boost creativity not take it. They also believe Al should
support empathy, understand cultures and make good moral choices. Therefore, teachers are still very
important, in teaching these values and make sure that technology helps not takes over the human
dimension of education (Cobo et al. 2024).

5.6 Al's Difficulties and Restrictions in ELT

The recent resources highlight some problems that accompanied using Al in ELT. One of which is
lacking availability of up-to-date technology and some regions. Another problem concerns teacher
training where there always insufficient training to update teachers; skills of using Al tools.
Furthermore, there are serious worries about privacy and safety of information. Finally, there are
concerns about the possibility of mistakes or bias in Al feedback ( Crompton et al 2024). Solving these
problems is very important to get the maximum benefits of Al in ELT.

6. Discussion and Conclusion
6.1 Discussion

The outcomes of the literature study reveal that the digital revolution and Al are profoundly changing
ELT and that these changes carry consequences for the humanities.
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Al is a tool that helps with adaptive assessment, personalized learning and boosts teacher productivity
according to several sources (Crompton et al., 2023; Edmett et al. 2024; Syuhra et al. 2025). In line,
with the goals of Education 5.0 (Ahmad et al., 2023) and accepted digital education frameworks (Cobo
et al., 2023; Arias Ortiz et al. 2025) Al innovations encourage student autonomy and involvement.
6.1.2. Impact on Pedagogy

Teachers can move from teaching facts to learner-centered approaches; helping students learn better by
using systems, like Intelligent Tutoring Systems (ITS) and tools that processing language and Al
assessment platforms. While Al takes care of routine jobs, teachers are becoming more like guides and
helpers focusing on skills like being creative, thinking deeply and making good choices. This change
does not mean that human teaching is gone. Instead, it shows how technology and human education can
work together better (Edmett et al., 2024; Bardia & Agrawal 2025).

6.1.3. Opportunities for Learners

I see how Al helps students to learn in ways that fit each student’s pace and style. Al gives students
tools for pronunciation, writing and conversation practice that give personalized feedback. This
feedback keeps students’ skills growing. AI also shows students multimodal resources through
Al-integrated platforms. These platforms build 2l1st-century abilities, like digital literacy,
problem-solving and self-regulated learning (Motlagh et al., 2023; Jamaluddin et al. 2025).

6.1.4. Challenges and Ethical Considerations

Despite artificial intelligence brings benefits to ELT researches points out difficulties and ethical worries
that come with its growing use. Relying much on technology could mean fewer chances for teachers to
use their own judgment and connect with students in person. There are also concerns about how
personal data is handled and whether Al systems carry hidden biases. These issues make it important to
think carefully about how to use Al

Another problem is that not all schools have the access to digital tools. Some places lack internet
connections or up-to-date devices. Teachers may also not be trained enough to use Al effectively. This
can stop Al from being used, especially, in areas where resources are already limited.

These problems show that human-centered values must stay strong in education. Things like empathy,
creativity and understanding of cultures should remain at the heart of teaching and learning. They
shouldn’t be pushed aside just because new technologies are available. Studies, by Crompton et al.
(2024). Zmyzgova et al. (2020) Support this view.

That means using Al in English language teaching needs planning. We need guidelines that mix
technology with thoughtful ethical choices. The goal should be to make Al a helpful tool—something
that supports teachers and helps students learn better—not something that takes over the part of
teaching.

6.1.5. Implications for the Humanities

Beyond language acquisition, Al has an impact on the humanities as a whole. Al tools can help with
research, content creation, and textual analysis, but they also call into question the value of human
interpretation and creativity. According to the literature, humanities instructors need to make sure that Al
enhances humanistic inquiry rather than reduces it, maintaining abilities like cultural literacy, ethical
reasoning, and critical thinking (Crompton et al., 2024; Edmett et al., 2024).

6.2. Conclusion

In summary, this descriptive study shows how AI and digital transformation will be crucial in
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determining ELT's future while also having an impact on the humanities as a whole. Important lessons
include:

By offering individualized, flexible, and multimodal educational experiences, Al improves learning
outcomes.

With an emphasis on higher-order cognitive and creative skills, teachers' roles are changing to include
mentorship and facilitation .
While using Al-driven technologies to supplement traditional training, learners acquire essential 21st-
century abilities .
Humanistic and ethical issues continue to be crucial, including close consideration of prejudice, privacy,
and the maintenance of human-centered ideals .
To optimize the benefits of Al, institutional and policy-level support—including infrastructure, teacher
preparation, and alignment with educational objectives—is crucial.

This research needs to be carried out with care to protect the values of the humanities while showing
how Al can change the way English is taught. The best way to do this is, by looking at what happens in
classrooms over time comparing cultures and studying how Al affects thinking skills and the ability to
understand human experiences. All of these things should be studied more in the future.
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1.Introduction

People living in rural and remote areas often have less access to primary care. One reason is that health
systems struggle both to attract physicians to these communities and to give them reasons to stay. The
problem is becoming more pressing as demand for care grows, populations age, chronic illnesses become
more common, doctors retire, and working conditions and burnout worsen.

Whether physicians remain in rural areas depends on more than financial incentives. Career opportunities,
workload, workplace support, living conditions, family needs, and connection to the community all
matter. Recruiting doctors alone may not be enough if the job does not offer sustainable workloads, career
development, suitable housing, family support, and a sense of belonging.

Many approaches have been tried, including education programs, service requirements, financial
incentives, and professional support. But evaluations are inconsistent, and studies often provide little
information about whether these strategies lead to long-term retention. A focused review of recent
research can help show which approaches have the strongest evidence, how local conditions affect their
success, and what information is still missing for workforce planning and policy.

1-1Key Studies to Anchor the Review

e Study Focus e Main Contribution e  Why It Matters
e Global
. . . . e Core conceptual
determinants e Six retention domains base
review
e Canada integrative o Relational,  multi-level o Strong recent
review retention model synthesis
« U.S. scoping e Retention outcomes Shows evaluation
review poorly reported gap
e : . LMIC
o Philippines mixed- e Dynamic local and work . .
. implementation
methods determinants
relevance
. Post-obligation retention Rare long-term
e China cohort ) 8 o . 8
tracked longitudinally evidence

Figure 1: Illustrative studies to anchor a systematic review on rural physician retention

1-2Review Gap

Although many approaches have been used to recruit and retain physicians, the research is scattered
across regions and often has methodological limitations. Reviews from the United States and other
countries find that programs frequently omit retention results or measure them in different ways, making
it hard to compare approaches. Research also rarely tracks physicians’ decisions to stay or leave over
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time. Short follow-up periods and inconsistent definitions of recruitment and retention add to the
problem.

Recent studies suggest that combining strategies may work better than offering the same incentive
everywhere. Moderate financial support may be more effective when paired with career opportunities and
other non-financial benefits. Rural training programs, local mentors, and residency placements based in
rural communities may also help physicians stay, since some leave underserved areas to pursue specialist
training elsewhere.

2-Literature Review

The literature review examines why rural physicians leave, how retention programs are designed, and
how burnout contributes to turnover. It suggests that single incentives may not be enough. Instead,
combining scholarships, housing support, and changes that make workloads more manageable may help
physicians stay (Kumar & Clancy, 2020; Cosgrave, 2020; Coumans & Ciller, 2026).

2-1Background: Rural Maldistribution and Retention

This section outlines evidence on geographic maldistribution, systemic retention gaps, and the operational
limits of recruitment-only policies for rural healthcare staffing.

2-2Geographic Workforce Maldistribution

Severe geographic disparities in healthcare staffing persist globally, concentrating critical personnel in
urban centers while leaving rural and remote populations underserved.

e Rural populations face marked disparities in healthcare access, as roughly 20% of the United States
population lives in rural areas but only 10% of physicians practice there.

. Nursing workforces mirror this imbalance, with rural regions maintaining only 64.1 registered
nurses per 10,000 residents compared to 97.9 in urban settings.

e Resource-limited regions experience pronounced gaps, where 89% of the population in states like
Bihar resides rurally despite only 40% of health workers being placed there.

2-3Systemic Rural Retention Gaps

Attracting health workers to underserved settings does not guarantee sustained staffing, as isolation,
demanding conditions, and resource deficits trigger high post-placement turnover.

e Health workers frequently relocate from underserved communities immediately after completing
their mandatory service periods or return-of-service obligations.

o Chronic primary care shortages are exacerbated by health facility vacancies reaching up to 64.2% for
primary center assistants and 21.8% for medical officers.

o  Workplace attrition is driven by social and professional isolation, lack of basic clinical supplies,
insufficient housing, and unpredictable schedules.

2-4Limits of Recruitment-Only Policies

Isolated recruitment initiatives fail to establish a stable workforce because they focus on initial entry
while neglecting the ongoing workplace supports required to sustain long-term practice.
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e Policy interventions predominantly target initial recruitment, with one national review identifying
218 recruitment-focused programs compared to only 24 dedicated exclusively to retention Russell et al.
(2021).

e Coercive or single-factor approaches show limited long-term impact, as standalone financial
incentives demonstrate inconsistent retention outcomes across low- and middle-income nations.

o Sustainable workforce development requires bundled and multifaceted strategies integrating living
infrastructure, manageable workloads, rural background selection, and supportive management
environments Noya et al. (2022).

Synthesizing these findings demonstrates that overcoming rural maldistribution requires moving beyond
transactional recruitment quotas toward comprehensive retention environments that support clinicians
throughout their careers.

2-5Rural Maldistribution and Retention

This section outlines evidence on geographic maldistribution, systemic retention gaps, and the operational
limits of recruitment-only policies for rural healthcare staffing.

2-6Geographic Workforce Maldistribution

Severe geographic disparities in healthcare staffing persist globally, concentrating critical personnel in
urban centers while leaving rural and remote populations underserved Jinah et al. (2024).

e Rural populations face marked disparities in healthcare access, as roughly 20% of the United States
population lives in rural areas but only 10% of physicians practice there.

e Nursing workforces mirror this imbalance, with rural regions maintaining only 64.1 registered nurses
per 10,000 residents compared to 97.9 in urban settings.

o Resource-limited regions experience pronounced gaps, where 89% of the population in states like
Bihar resides rurally despite only 40% of health workers being placed there.

2-7 Systemic Rural Retention Gaps

Attracting health workers to underserved settings does not guarantee sustained staffing, as isolation,
demanding conditions, and resource deficits trigger high post-placement turnover.

e Health workers frequently relocate from underserved communities immediately after completing
their mandatory service periods or return-of-service obligations.

o Chronic primary care shortages are exacerbated by health facility vacancies reaching up to 64.2% for
primary center assistants and 21.8% for medical officers.

o  Workplace attrition is driven by social and professional isolation, lack of basic clinical supplies,
insufficient housing, and unpredictable schedules.

Limits of Recruitment-Only Policies

Isolated recruitment initiatives fail to establish a stable workforce because they focus on initial entry
while neglecting the ongoing workplace supports required to sustain long-term practice.
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e Policy interventions predominantly target initial recruitment, with one national review identifying
218 recruitment-focused programs compared to only 24 dedicated exclusively to retention Cosgrave
(2020).

e Coercive or single-factor approaches show limited long-term impact, as standalone financial
incentives demonstrate inconsistent retention outcomes across low- and middle-income nations.

o Sustainable workforce development requires bundled and multifaceted strategies integrating living
infrastructure, manageable workloads, rural background selection, and supportive management
environments.

Synthesizing these findings demonstrates that overcoming rural maldistribution requires moving beyond
transactional recruitment quotas toward comprehensive retention environments that support clinicians
throughout their careers.

2-8Theoretical Frameworks for Rural Workforce Retention

Evaluating bundled retention packages requires synthesizing three complementary theoretical domains:
holistic multi-domain frameworks, occupational stress mechanisms, and program-level theories of
change.

Multi-Domain Retention Models

Multi-domain frameworks explain retention as an ongoing interaction between professional
environments, personal roles, and geographical attachments.

e The Whole-of-Person Retention Improvement Framework (WoP-RIF) establishes that retention
depends on three interconnected domains: Workplace/Organizational, Role/Career, and Community/Place.

e Preconditions for retention require feeling supported at work, having clear advancement pathways,
and developing a genuine sense of belonging in the community.

e Persistent social alienation and community detachment prompt health professionals to leave rural
positions regardless of whether remuneration is favorable.

Occupational Stress Mechanisms

Stress and motivational frameworks explain how unbalanced working conditions erode individual well-
being and trigger voluntary turnover intentions.

o Rural understaffing generates heavy workloads for remaining clinicians, reducing job satisfaction and
causing self-perpetuating cycles of turnover.

e Turnover intentions intensify when an unaddressed gap emerges between clinicians' professional
expectations and their lived experience of practice demands.

o Retention is contingent on balancing extrinsic work requirements with supportive leadership,
orientation support, and manageable practice systems.

Theory of Change Implementation

A theory of change conceptualizes how complex multi-component retention interventions translate
organizational resources into sustained workforce stability.
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e Realist program theories map how specific contexts, operational drivers, and organizational
mechanisms interact to generate intended workforce retention outcomes.

e Sustainable implementation of multi-component retention packages requires high-level executive
championship and strategic integration of human resources.

e Bundled non-financial supports, including paid transitional housing and structured -clinical
supervision, address baseline establishment needs to stabilize early-career practitioners.

Together, these frameworks provide a rigorous theoretical architecture linking structural inputs like
scholarships, housing, and workload caps directly to reduced clinician burnout and sustained retention.

2-9Determinants of Rural Physician Retention

Rural physician retention depends on an interplay of financial packages, career progression pathways,
physical infrastructure, practice workloads, clinical autonomy, and community integration. This synthesis
examines these determinants across economic and career incentives, workplace and infrastructural
demands, and community-level social ties.

2-9-1Economic and Career Progression Factors

Financial remuneration serves as an initial recruitment motivator, but its capacity to sustain retention
diminishes without concurrent opportunities for professional development and upward mobility Noya et
al. (2022).

. In a discrete choice experiment of 315 family physicians, a 50% salary raise strongly drove rural
uptake, yet monetary increments exhibited rapidly diminishing marginal utility beyond a critical
threshold.

. Physicians frequently trade direct income for career progression; Vietnamese clinicians were willing
to forfeit 48.36% of their salary for urban postings but accepted rural positions if granted accelerated
promotion pathways.

. A 5-year prospective cohort tracking 2,041 rural Chinese general practitioners demonstrated that
unaddressed financial debt during medical school tripled post-contract attrition, highlighting the
protective role of educational debt relief Cosgrave (2020).

2-9-2Infrastructure, Workload, and Practice Autonomy

The physical work environment and daily clinical schedule directly determine whether clinicians
experience burnout or remain in rural practice, with excessive workload standing as a primary tipping
point.

. In a survey of 722 rural doctors, working beyond 50 hours weekly more than doubled the likelihood
of anticipated turnover, driven primarily by non-clinical filing and outpatient service overloads.

. Practice autonomy fosters retention when paired with supportive supervision, but isolated autonomy
without institutional backing creates emotional fatigue and overwhelm.

. Severe facility deficiencies, erratic locum coverage, and dilapidated housing undermine morale,
whereas functional clinical infrastructure and reliable administrative leadership consistently mitigate
emotional exhaustion.
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2-9-3Community Integration and Relational Factors

Social relationships and personal belonging frequently override institutional conditions in long-term
retention decisions, determining whether clinicians permanently root themselves in rural localities Russell
et al. (2021).

. In South Australia, an evaluation of general practitioners serving over 25 years identified
community-level social respect and flexible, shared on-call rotas as central facilitators of multi-decade
retention Cosgrave (2020).

. Multivariable tracking shows that contracting physicians within their native hometowns increases
post-obligation rural retention by 164%, leveraging pre-existing social safety nets and kinship ties Russell
et al. (2021).

. Key barriers prompting departure include limited spousal employment, schooling constraints for
dependents, and blurred privacy boundaries that impede healthy work-life balance.

Addressing physician retention requires bundling competitive pay with manageable shift hours, functional
facility tools, career advancement avenues, and structured integration for clinicians and their families.

Bundled interventions likely outperform single incentives, but evidence is heterogeneous and burnout is a
key retention pathway.

A useful synthesis here has five linked facets: intervention types, bundled packages, burnout pathways,
evidence gaps, and study rationale. Across the literature, rural retention is treated as a multicomponent
policy problem rather than a salary-only problem.

2-10Intervention Types

The literature consistently organizes rural retention interventions into education, regulation, financial
incentives, and personal or professional support. Educational strategies include rural-background
selection, distributed undergraduate and postgraduate training, and upskilling of existing rural clinicians.
Support strategies often include housing, locum relief, mentoring, telehealth, career development, and
family-oriented supports Jinah et al. (2024).

. Educational pathways show the most consistent association with rural practice and retention.

. Regulatory return-of-service programs retain clinicians during obligation periods, but retention
often drops after the contract ends.

. Financial incentives help, especially scholarships, bursaries, and loan repayment, but results are
mixed when used alone.

2-11Bundled Packages

Multifaceted programs may be more effective than single interventions because physicians’ decisions to
stay depend on several parts of their lives and work. Reviews across different income settings emphasize
combining professional, personal, educational, and workplace support in ways that fit local needs. Realist
research suggests that coordinated support can help physicians gradually feel more comfortable and
capable, strengthen their sense of belonging, and build lasting connections with their communities (Noya
et al., 2022).
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Looking at the combined support programs: government programs in Norway and Chile that addressed
several needs at once reported better retention and lower turnover. Payment changes also appeared more
promising when paired with team support, mentoring, and help settling into the community. Remote
training programs that combined supervision, education, and social support showed signs of lasting
impact: 49% of participants were still working in the same community two years after completing the
program.

2.12. Burnout and physicians leaving

Burnout may help explain how difficult working conditions lead rural physicians to leave. Common
contributors include excessive workloads, little control over workload, disorganized workplaces, limited
resources, and reduced professional autonomy. This suggests that improving how organizations operate
may be more effective for retention than relying on resilience training alone.

In rural China, burnout partly explained the link between job satisfaction and physicians’ intentions to
leave. Research also found that stress, low control over workload, and chaotic practice conditions were
each associated with a greater likelihood of burnout. Qualitative reviews describe burnout, the need for
time off, and poor organizational support as common reasons rural doctors leave.

The main problem is not a lack of interventions, but limited evaluation. Most studies are observational or
cross-sectional, few compare programs directly, and many cannot identify which parts of a combined
program made a difference.

Studies also measure retention inconsistently. They use different definitions and follow-up periods, and
often report where physicians work without showing whether they stay after a service commitment ends
or remain in a particular specialty. These limitations help explain why findings on financial and regulatory
approaches are mixed. Combined programs may make sense, but they have not yet been tested rigorously
enough.

2-13 Study Rationale

Studying scholarships, housing assistance, and workload improvements together reflects what the
research suggests about physician retention. Scholarships and funding tied to service can help bring
doctors to rural areas, and sometimes encourage them to stay after their commitment ends. Housing and
family support can make rural life more manageable and help physicians feel connected to the
community. Workload changes address burnout, which is consistently linked to doctors considering
leaving.

Together, these strategies address three related needs: attracting physicians, making their day-to-day work
and life sustainable, and reducing burnout. This gives a strong reason to study them as a combined
approach, even though long-term comparisons between programs are still limited.

2-14Ten key studies for an updated rural physician retention review

These ten studies are a strong focused review set because, together, they cover intervention effectiveness,
contextual modifiers, burnout-linked attrition, implementation logic, and the main evidence gap the field
still faces (Contu et al., 2026).

Recommended Core Studies
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Study

Why Include It

Main Contribution

Russell et al.,
2021

Strongest intervention
review

Educational pathways show the clearest retention
signal; coercive ROS performs worse long term
(Russell et al., 2021)

Coumans &
Ciller, 2026

Best burnout-

retention synthesis

Burnout, autonomy loss, and workload link poor
conditions to turnover (Coumans & Ciller, 2026)

Arredondo et

Best PCP program

Shows major gaps in retention reporting and
comparability across U.S. programs (Arredondo

1., 2026 i

a mapping et al., 2026)

Jinah et al |[LMIC effectiveness|Compares education, regulation, finance, and
2024 review support strategies in LMICs (Jinah et al., 2024)

Contu et al.,
2026

Best update rationale

Defines outcomes, contextual modifiers, and
policy-facing review logic (Contu et al., 2026)

O’Sullivan et
al., 2026

Best support-package
theory

Explains how bundled professional support drives
comfort, competence, belonging, and retention
(O'Sullivan et al., 2026)

Alidina et al.,

Real-world package

Portugal case shows deployment gains but only
modest retention advantage over non-participants

2025 luati
cvatuation (Alidina et al., 2025)
Highlights lack of impl tati luati
Onnis &|Organization-level 1g. 1g' s lack of imp e.menalo.n and eva ga ion
detail in workforce interventions (Onnis &

Hunter, 2024

scoping review

Hunter, 2024)

Supports combining support, education, finance,

Boone et al.,Best cross-national . .
004 ackace desien paper and regulation rather than single fixes (Boone et
package CeSIEN PP 1., 2024)
. ||WoP-RIF organizes retention into workplace,
Cosgrave, Best retention role/career, and community/place domains
2020 framework ’ y'P

(Cosgrave, 2020)

Figure 1: Ten recommended studies for a focused systematic review on rural physician

retention

Evidence Coverage

Refereed Journal of Northern Europe Academy for Educational and Humanitarian
Studies & Research Vol .5 -NO.33 13/ 10 /2026 www.journalnea.com



http://www.journalnea.com/

107

Field Retention||Context |Implementation|Follow-up

Education |5 papers ||l paper |[4 papers No papers
Regulation||5 papers |3 papers|2 papers No papers
Support |6 papers ||6 papers||3 papers No papers
Burnout |1 paper |1 paper |[No papers 1 paper

Packages |2 papers |/1 paper |[No papers No papers

The most striking gap is long-term comparative evaluation. Russell finds all included intervention studies
were observational and calls for stronger designs, while Arredondo shows most rural PCP programs do
not report retention outcomes consistently (Russell et al., 2021; Arredondo et al., 2026).

A second gap is weak reporting on how interventions work in context. Onnis notes that evaluated
interventions seldom explain organizational implementation, and O’Sullivan shows support works
through context-sensitive mechanisms like belonging, confidence, and bonding rather than through a
single universal component (Onnis & Hunter, 2024; O'Sullivan et al., 2026).

How to Use Them

For a publishable review, use Russell, Coumans, Arredondo, Jinah, and Contu as the analytic backbone,
then use O’Sullivan, Alidina, Onnis, Boone, and Cosgrave to interpret mechanisms, bundled design, and
policy translation (Contu et al., 2026; O'Sullivan et al., 2026; Alidina et al., 2025). The intervention
categories and evidence logic are also laid out visually in the main systematic and conceptual papers.
(Table 2: Characteristics of included studies) (Figure 2: Integrated framework around the five essential
elements of well-being and their possible impact on rural physician retention.)

2-15Research Gaps

Many programs focus on bringing physicians to rural areas, while offering little support to doctors who
are already practicing there (Arredondo et al., 2023). Research on combined or incentive-based programs
also often uses inconsistent outcomes, weak comparison groups, or short follow-up periods. As a result, it
is difficult to tell which parts of a program improve retention or reduce burnout (Verma et al., 2016;
Arredondo et al., 2026; Jinah et al., 2024).

The review should therefore make the case for studying both burnout and retention. Financial and other
incentives may attract physicians at first, but keeping them in rural practice over time depends on whether
the support improves their working conditions, professional autonomy, and daily lives (Alidina et al.,
2025; Coumans & Ciller, 2026; Han & Grady, 2025).

This leads directly to the proposed study: building on what is known about rural retention and combined
support programs, it will examine whether scholarships, housing assistance, and workload reforms can
reduce burnout and help rural physicians stay.

3. Methodology
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The researcher will use is a PRISMA 2020—guided, PROSPERO-registered systematic review focused on
the 10 most recent and policy-relevant studies, with narrative synthesis as the primary analytic strategy
because intervention types, settings, and retention outcomes are heterogeneous (Contu et al., 2026).
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Feature Result / Value
Studv Tvpe Systematic review of quantitative intervention studies (Contu et al.,
y P 2026; Russell et al., 2021)
Reporting )
PRISMA 2020 (Contu et al., 2026; Coumans & Ciller, 2026)
Standard
Registration PROSPERO registration before screening (Contu et al., 2026)
. Primary care physicians, residents, and medical students on rural
Population
pathways (Contu et al., 2026; Arredondo et al., 2026)
Context Rural, remote, or underserved areas; state definitions as used by study
authors (Russell et al., 2021; Arredondo et al., 2026; Cosgrave, 2020)
Eligible RCTs, quasi-experimental, CBA, ITS, cohort, case-control, cross-
Designs sectional (Contu et al., 2026; Arredondo et al., 2026)
Core Education, regulation, financial incentives, personal/professional
Interventions support, and bundled packages (Contu et al., 2026; Jinah et al., 2024;
Onnis & Hunter, 2024)
Primary Number retained, retention duration, post-obligation rural practice
Outcomes (Contu et al., 2026; Arredondo et al., 2026)
Secondar Recruitment, career intention, burnout, satisfaction, well-being,
Outcomez workforce stability, cost-effectiveness (Contu et al., 2026; Coumans &
Ciller, 2026; Russell et al., 2021)
Use design-specific NIH or JBI tools; consider QuADS only if mixed-
Quality method evidence is retained (Contu et al., 2026; Russell et al., 2021;
Appraisal Couma
ns & Ciller, 2026)
Svnthesis Narrative thematic synthesis; meta-analysis only for closely comparable
i studies (Contu et al., 2026; Russell et al., 2021)

Figure 1: Recommended methodology for the planned systematic review
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3-1 Core Design

Set the review question to identify which rural physician retention interventions show the strongest
evidence, which contextual modifiers shape effectiveness, and where evidence gaps remain (Contu et al.,
2026; Onnis & Hunter, 2024; Coumans & Ciller, 2026). Restrict inclusion to studies published in roughly
the last 5-10 years to keep the review current, but justify the window because shorter windows can miss
pre-COVID foundations while longer windows dilute policy relevance (Contu et al., 2026; Coumans &
Ciller, 2026; Arredondo et al., 2026).

Use the WHO intervention typology as the organizing framework: education, regulation, financial
incentives, and personal/professional support, with an added cross-cutting category for bundled or
multifaceted packages (Contu et al., 2026; Jinah et al., 2024; Boone et al., 2024). Frame interpretation
with WoP-RIF and realist logic so results can be grouped not only by intervention type but also by
workplace, role/career, and community/place mechanisms (Cosgrave, 2020; O'Sullivan et al., 2026).

3-2 Eligibility Criteria

o Include quantitative studies evaluating retention or recruitment interventions for rural physicians,
residents, or medical students (Contu et al., 2026).

e Accept experimental, quasi-experimental, and observational designs because stronger designs are
rare in this field (Contu et al., 2026; Russell et al., 2021; Arredondo et al., 2026).

o Exclude editorials, opinion pieces, conference abstracts without full text, and qualitative-only
studies if they lack extractable quantitative outcomes (Contu et al., 2026; Arredondo et al., 2026).

e Require measurable outcomes on retention, duration of stay, turnover, or post-program rural
practice location (Contu et al., 2026; Jinah et al., 2024; Cosgrave, 2020).

3-3 Search and Appraisal

Search at minimum MEDLINE, Embase, and CENTRAL, and consider Web of Science plus targeted grey
literature searching because program evaluations are often poorly represented in indexed journals (Contu
et al., 2026; Russell et al., 2021; Onnis & Hunter, 2024; Arredondo et al., 2026). Use two independent
reviewers for screening, extraction, and bias assessment, with a third reviewer resolving disagreements
(Contu et al., 2026; Russell et al., 2021; Arredondo et al., 2026; Jinah et al., 2024).

Extract author, year, country, rurality definition, population, career stage, intervention components,
comparator, follow-up length, outcome definition, and effect estimate (Contu et al., 2026; Coumans &
Ciller, 2026; Arredondo et al.,, 2026). Add implementation fields such as maturity, tailoring, and
organizational context because recent reviews identify these as major blind spots (O'Sullivan et al., 2026;
Onnis & Hunter, 2024).

3-4 Analysis Plan

Because this literature has inconsistent rural definitions, weak comparators, and heterogeneous outcomes,
make narrative synthesis the primary analysis (Russell et al., 2021; Arredondo et al., 2026). Conduct
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random-effects meta-analysis only when at least two studies share sufficiently similar population,
intervention, and outcome definitions, and report heterogeneity with I? (Contu et al., 2026).

A strong review should also prespecify subgroup synthesis by country income setting, physician career
stage, intervention category, and whether the intervention is single-component or bundled (Contu et al.,
2026; Jinah et al., 2024; O'Sullivan et al., 2026; Alidina et al., 2025). Include a separate synthesis of
burnout-related pathways and contextual mechanisms, since workload, autonomy, and under-resourcing
repeatedly link poor conditions to attrition (Coumans & Ciller, 2026; O'Sullivan et al., 2026; Boone et al.,
2024).

4. Results

Educational pathways are the strongest retention signal, while bundled, context-sensitive packages
are more plausible than single incentives.

The ten studies answer three linked questions: which interventions show the clearest retention signal, why
bundled packages may work better, and why the evidence still limits firm causal ranking. The strongest
comparative signal favors rural-background selection, distributed rural training, and career-development
support, while financial and regulatory approaches show more variable durability (Russell et al., 2021;
Contu et al., 2026).

4-1 Comparative Findings

Russell provides the strongest intervention-level evidence in this set, concluding from 34 observational
studies that educational interventions have the clearest association with longer rural retention (Russell et
al., 2021). That signal is specific: selecting rural-background students, training them in rural settings, and
removing barriers to further skills development were each linked to better medium- and long-term
retention (Russell et al., 2021). By contrast, strongly coercive return-of-service schemes performed worse
after the obligation ended, although loan-repayment-linked obligations appeared more favorable than
visa- or license-linked coercion (Russell et al., 2021).

Jinah extends this pattern to LMICs, where education, regulation, finance, and support all showed some
positive results, but no single strategy dominated across settings (Jinah et al., 2024). About 77% of
included LMIC studies reported positive outcomes, and both single-strategy and combined-strategy
approaches could succeed, especially when education or regulatory measures were paired with effective
administration and context fit (Jinah et al., 2024).

e Educational pathways showed the most consistent retention signal across the ten-study corpus
(Russell et al., 2021).

o Financial incentives helped recruitment and sometimes retention, but durability and comparability
were mixed (Arredondo et al., 2026; Alidina et al., 2025).

e Regulatory approaches retained doctors during service periods more reliably than after them
(Russell et al., 2021; Jinah et al., 2024).

4-2 Mechanisms and Packages

The analytic logic across these studies is that retention is not a single decision about pay; it is the
cumulative outcome of workplace, career, and community conditions (Contu et al., 2026; Cosgrave, 2020;
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Boone et al.,, 2024). Cosgrave’s WoP-RIF is useful here because it organizes retention into
Workplace/Organisational, Role/Career, and Community/Place domains and explicitly aims to
translate complexity into action (Cosgrave, 2020). The framework and its three domains are laid out
visually in a practical form for synthesis and policy translation. (Figure 2: Integrated framework around
the five essential elements of well-being and their possible impact on rural physician retention.)

O’Sullivan sharpens that logic by showing how professional support works when delivered as a bundle
rather than as isolated activities (O'Sullivan et al., 2026). Lifelong career support, sustainable practice
support, and healthcare and social support appear to act through comfort, confidence, competence,
belonging, and bonding, which helps explain why mentorship alone or housing alone often underperforms
(O'Sullivan et al., 2026). Boone reaches a similar conclusion from cross-national co-creation work:
organizations emphasized interprofessional teamwork, leadership, onboarding, mentorship, workload
monitoring, competitive conditions, and supportive infrastructure, and explicitly rejected a one-size-fits-
all solution (Boone et al., 2024).

Study Main Analytic Contribution Discussion Implication

Build rural pipelines first (Russell et

Russell Education outperforms coercion al., 2021)

Bundle career, practice, social

O’Sulli S rt works through hani
ullivan |Support works through mechanisms support (O'Sullivan et al., 2026)

Tailor packages to local attrition

Boone Retention needs multiple levers drivers (Boone et al., 2024)

Align interventions across three

Cosgrave ||Actionable retention framework domains (Cosgrave, 2020)

Portugal  |Package improved deployment more| Tailor incentives and reassess uptake
case than comparative retention (Alidina et al., 2025)

Figure 1: Analytic contribution of five intervention-focused studies

4-3 Burnout and Attrition

Coumans adds an important mediating pathway that earlier retention reviews treated less explicitly: poor
rural conditions appear to translate into attrition partly through burnout and stress (Coumans & Ciller,
2026). Across 11,130 rural physicians, burnout was the most prevalent outcome, driven by excessive
workload, diminished autonomy, blurred boundaries, and under-resourcing (Coumans & Ciller, 2026).
The proposed five-domain framework links fair conditions, belonging, mastery, purpose, and mental
health support to commitment, making burnout reduction a retention intervention rather than a separate
wellness issue (Coumans & Ciller, 2026). The causal pathway from stressors to workforce outcomes is
shown clearly in the conceptual model. (Figure 1: Conceptual framework illustrating pathways from
multi-level stressors to workforce outcomes, informed by Carol Weiss’ theory of change.)
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Onnis complements this by showing that organization-level evaluations remain thin even when
interventions around remuneration, education-to-employment pathways, and working or living conditions
are implemented (Onnis & Hunter, 2024). Arredondo makes the same point in U.S. rural primary care:
most programs still do not report standardized long-term retention outcomes, so apparent success often
reflects incomplete measurement rather than robust comparative evidence (Arredondo et al., 2026).

e Burnout emerged as the most prevalent adverse outcome in rural physicians (Coumans & Ciller,
2026).

e Workload and autonomy loss were recurrent drivers of turnover intention (Coumans & Ciller,
2026).

o Implementation evidence remains weaker than intervention theory (Onnis & Hunter, 2024;
Arredondo et al., 2026).

4-4 Evidence Gaps and Q1-Style Discussion

Contu is valuable not for intervention results, but for structuring a modern Q1 discussion around
intervention logic, contextual modifiers, and workforce-relevant outcomes such as retention duration,
career intentions, well-being, cost-effectiveness, and service accessibility (Contu et al., 2026). Across the
ten studies, three limitations recur: most evidence is observational, outcome definitions are inconsistent,
and implementation detail is often too sparse to isolate which component of a package caused benefit
(Russell et al., 2021; Arredondo et al., 2026; Jinah et al., 2024; Onnis & Hunter, 2024). Russell notes that
all included studies were observational, Jinah highlights weak long-term program evaluation in LMICs,
and Coumans notes geographic skew and limited generalizability (Russell et al., 2021; Jinah et al., 2024;
Coumans & Ciller, 2026).

The Portugal case usefully illustrates both promise and caution. A national package increased uptake and
produced a 59% retention rate in the same underserved institution, but the difference from non-
participants was minimal, and some non-financial incentives had limited real-world usability (Alidina et
al., 2025). That pattern fits the broader literature: bundled packages are conceptually stronger because
they address multiple determinants at once, but their effectiveness still depends on local design,
implementation maturity, and transparent follow-up (Contu et al., 2026; O'Sullivan et al., 2026; Alidina et
al., 2025; Boone et al., 2024). For a QI discussion, the most defensible conclusion is that rural
educational pipelines have the strongest current evidence, while multifaceted support packages are the
most policy-plausible strategy for sustainable retention, especially when they target workload, career
development, and belonging together.

5- Conclusion

Educational and training-pathway interventions show the most consistent association with rural
physician retention, especially rural-background selection, distributed rural training, and support for
ongoing skills development (Russell et al., 2021). Financial incentives can improve recruitment and
sometimes retention, but their effects are less consistent across settings and often depend on program
design, follow-up duration, and complementary supports (Contu et al., 2026; Arredondo et al., 2026;
Alidina et al., 2025). Strongly coercive return-of-service approaches appear less durable once obligatory
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service ends, whereas less coercive and more supportive strategies appear more sustainable (Russell et al.,
2021).

Across contexts, retention is shaped by interacting workplace, career, and community factors rather than a
single intervention lever (Contu et al., 2026; Cosgrave, 2020). Burnout, workload strain, diminished
autonomy, and weak professional or social support are central pathways linking poor conditions to
attrition (Coumans & Ciller, 2026). The literature therefore supports multifaceted, context-sensitive
packages that combine education, professional support, fair working conditions, and tailored financial or
regulatory measures, while also showing that the evidence base remains limited by observational designs,
inconsistent retention definitions, sparse comparator groups, and weak long-term evaluation (Contu et al.,
2026; Jinah et al., 2024; Boone et al., 2024; Russell et al., 2021; Jinah et al., 2024).

6- Recommendations

e Prioritize rural education pipelines from student selection through postgraduate rural training
(Russell et al., 2021).

o Design retention strategies as bundled packages, not single incentives (Contu et al., 2026; Boone et
al., 2024; O'Sullivan et al., 2026).

e Target workload, autonomy, and burnout directly through organizational reform and professional
support (Coumans & Ciller, 2026; Boone et al., 2024).

o Standardize reporting of retention duration, post-obligation practice location, specialty, and workforce
outcomes (Contu et al., 2026; Arredondo et al., 2026).
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Abstract

This study aims to develop a proposed training framework for enhancing the professional
competencies and smart capabilities of library and archive personnel in response to digital
transformation and advances in artificial intelligence. The study adopted a descriptive-
analytical approach, document analysis, and a systematic review of the literature, using a
content analysis form. The study identified four main domains: digital and technological
competencies; analytical competencies and data management; innovation and smart
service development; and ethics and digital governance. It also identified four proficiency
levels (PL1-PL4), progressing from basic use to application, analysis, and leadership. The
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pathways aligned with the proficiency levels (PL1-PL4) and strengthening continuous
professional development in artificial intelligence, data analytics, digital technologies,
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Abstract:

This study addresses the fundamental transformations that theatre has undergone
in light of the influx of digital media and modern technologies, based on the
theoretical principle that connects every cultural transition to a shift in the
questions of reality and its modes of thinking. The research aims to explore how
raals A 3 the technological era reshapes human consciousness and the theatrical experience
o ’ through the transition from passive consumption to free interaction and unlimited
cross-cultural communication.
e/~ BLd The study reviews the role of multimedia (text, sound, video, image, modern
technologies), organized via computers and networks, in shaping digital theatre. It

also analyzes the nature of the hypertextual digital theatrical text as a dynamic

intellectual phase in which the roles of the author, recipient, actor (human or

virtual), and scenographic director merge. Furthermore, the study highlights the

pivotal nature of digital reception, which surpasses traditional print reception; it

goes beyond mere imagination and interpretation to active viewer participation in

producing meaning and reshaping the fabric of the performance through a series

of interconnected interactions. In conclusion, the study highlights the

encyclopedic theatre critic, who is required to possess advanced technical and

cognitive skills to keep pace with these creative manifestations and issue

comprehensive critical judgments.

The study concludes that digital theatre constitutes an inevitable extension of

cultural, historical, and imaginative memory—not a rupture from it—and

functions as a medium for multiculturalism and the blending of the diverse

audience’s horizons of expectations amid the communication changes of the early

twenty-first century.

Keywords: Interactive Theatre, Hypertextual Digital Text, Digital Medium,

Theatre Criticism, Digital Literature, Digital Scenography, Multiculturalism,

Modernist Vision, Contemporary Reception.
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