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Introduction

Generative Al Technologies in Language
Education: What We Know So Far

Gabriela C. Zapata

The Transformative Potential of Generative Artificial
Intelligence in Language Education

In their recent analysis of the possible impacts of artificial intelligence in edu-
cation (AIED), Nguyen et al. (2022, pp. 4221 and 4223) characterize Al as
“one of the most pivotal developments of the century,” positing that it can be
“seen as an influential tool to empower new paradigms of instruction.” Since
the launch of OpenAI’s ChatGPT in November 2022, interest in AIED, and,
specifically, in large language models (LLMs), has grown exponentially, as ed-
ucational researchers and practitioners have sought to understand the ways in
which new Generative Al (GenAl) technologies might influence teaching and
learning, including language education (Cope & Kalantzis, 2024; Kalantzis &
Cope, 2024).

As highlighted in recent systematic reviews and commentaries (e.g.,
Chandel & Lim, 2024; Godwin-Jones, 2023; Law, 2024), GenAl has
brought transformative potential to second language (L.2) education, spark-
ing discussions on how languages are taught and learned in an increasingly
digital and multimodal world. This volume seeks to contribute to these
discussions by exploring the implications of GenAl for L2 teaching and
learning. Specifically, the chapters in this book examine GenAI’s alignment
with multiliteracies pedagogies and its capacity to support diverse learn-
ers in navigating and contributing to complex, multimodal communica-
tion environments. By situating GenAlI within the theoretical framework
of multiliteracies as articulated by the New London Group (NLG, 1996)
and Kalantzis et al. (2005, 2016, 2019), this volume underscores the criti-
cal need for integrating these technologies thoughtfully and ethically into
educational practices.

In this introduction, we jumpstart this exploration by addressing three key
areas: The definition and capabilities of GenAl, current insights into its ap-
plication in L2 education, and a review of the main tenets of multiliteracies
pedagogical approaches. We conclude the chapter outlining the contributions
of this volume to advancing the field.

DOI: 10.4324/9781003531685-1
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2 Generative AI Technologies, Multiliteracies, & Language Education

Defining GenAl

GenAl refers to a class of artificial intelligence capable of creating diverse forms
of content, including text, images, audio, video, and multimodal artifacts.
Cope and Kalantzis (2024) describe GenAl as a combination of chatbot tech-
nologies and LLMs, facilitating user interactions through prompts to generate
tailored outputs. Unlike traditional Al applications that rely heavily on rule-
based systems, GenAl employs advanced, self-supervised learning techniques
to analyze massive datasets, enabling it to predict contextually relevant next
words and produce coherent, adaptive responses (for an in-depth discussion
of these technologies, see Chapter 1 in this volume). This paradigm shift has
implications across numerous domains, with education, and particularly L2
education, emerging as a critical site of application (Chandel & Lim, 2024;
Kalantzis & Cope, 2024).

GenAlI in L2 Education: Current Insights

Recent compilations on existing research on GenAl and L2 education (e.g.,
Chandel & Lim, 2024; Galaczi & Luckin, 2024; Law, 2024) have shown
that these technologies are transforming L2 teaching and learning, funda-
mentally reshaping language instruction and literacy development. Tools like
OpenAl’s ChatGPT or Google’s Gemini leverage advanced conversational
capabilities and personalized, multimodal outputs to create tailored learn-
ing experiences that address individual personal and linguistic needs. For
example, studies have highlighted GenAlI’s beneficial effects for personalized
writing and vocabulary development (e.g., Boudouaia et al., 2024; Crum
etal., 2024; Escalante et al., 2023; Hwang et al., 2023; Javier & Moorhouse,
2023; Karatas et al., 2024; Kostka & Toncelli, 2023; Mahapatra, 2024;
Pellas, 2023; Xiao & Zhi, 2023), as well as the effective implementation
of formative assessment approaches such as dynamic assessment (e.g., Jeon,
2021). Additionally, acting as a non-judgmental interlocutor, GenAl has
been reported to alleviate learners’ anxiety, particularly in speaking and writ-
ing contexts where apprehension often hinders performance (Song & Song,
2023). Moreover, as evinced by Baidoo-Anu and Ansah’s (2023) work,
GenAl can facilitate the establishment of interactive, immersive scenarios
that simulate real-life conversations, enabling learners to develop practical
communication skills in diverse contexts. Works that have explored students’
perceptions of GenAl-supported L2 learning (e.g., Abdelhalim, 2024; Javier
& Moorhouse, 2023; Karatas et al., 2024; Xiao & Zhi, 2023) have also
reported generally positive opinions, which appear to translate into higher
levels of motivation and overall instructional engagement.

GenAD’s contributions extend beyond traditional literacy to supporting
multiliteracies, which include the ability to critically engage with and produce
multimodal texts. These tools can aid learners in integrating textual, visual,
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and auditory elements, enhancing their ability to communicate across var-
ied meaning forms. Interaction with GenAl also cultivates digital literacy by
engaging students in activities such as prompt engineering and the evalu-
ation of Al-generated content (Kalantzis & Cope, 2024). These processes
can develop critical thinking, problem-solving, and analytical skills, which are
essential for navigating the complexities of the digital age (Ng et al., 2021).
GenAT’s integration into assessment represents another significant advantage,
as it allows for ongoing, formative feedback embedded within learning pro-
cesses. This approach facilitates individualized learning pathways, enabling
teachers to focus on higher-order pedagogical tasks (Godwin-Jones, 2023;
Kalantzis & Cope, 2024).

Despite these benefits, the adoption of GenAl in L2 education also pre-
sents challenges that require thoughtful mitigation. A major concern is the
reliability of Al-generated outputs, as inaccuracies and biases can mislead
learners and perpetuate stereotypes (Cope & Kalantzis, 2024; Nicoletti &
Bass, 2023). The opaque “black box” nature of many Al models further com-
plicates their use, making it difficult for educators and students to understand
how outputs are generated (Kalantzis & Cope, 2024). Ethical issues, such as
academic misconduct, plagiarism, privacy violations, and over-reliance on Al,
highlight the need for robust institutional guidelines and critical AT literacy
among users (Chandel & Lim, 2024; Galaczi & Luckin, 2024; Tzirides et al.,
2024). Research has also shown that excessive dependence on GenAl can
stifle creativity and critical thinking, as learners may prioritize Al outputs
over developing their original ideas (Niloy et al., 2023). These risks are par-
ticularly pronounced in assessments, where undetectable use of Al-generated
content threatens evaluation integrity, necessitating new methods to differen-
tiate human effort from machine output (Cope & Kalantzis, 2024; Kalantzis
& Cope, 2024).

The studies previously presented have relied on diverse sources of data,
including surveys, interviews, self-study logs, and experimental designs in-
corporating pre- and post-tests. This range of approaches has contributed
to a broad understanding of how L2 learners engage with GenAl tools in
language classes. Nevertheless, much of this research has been conducted in
an ad-hoc manner, lacking grounding in robust theoretical or pedagogical
frameworks. For instance, the predominant reliance on the Technology Ac-
ceptance Model (TAM), as seen in studies such as those by Boudouaia et al.
(2024) and some of the works discussed in Law’s (2024) literature review,
has resulted on information primarily connected to students’ acceptance and
adoption of GenAl, mostly focused on ChatGPT. While TAM provides a
useful lens for examining technology adoption, it does not address the nu-
anced pedagogical or theoretical considerations necessary for effective L2
teaching and learning.

These limitations highlight the need for research that is both theoretically
and pedagogically grounded, such as studies informed by the pedagogy of
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multiliteracies. Incorporating this framework into GenAl-supported L2 edu-
cation could provide a more comprehensive understanding of how this tech-
nology can support students with diverse linguistic, academic, and personal
needs, fostering richer and more meaningful L2 learning experiences. The
objective of this volume is to address this need. But before we delve into its
contents, let’s revisit the pedagogy of multiliteracies.

The Pedagogy of Multiliteracies Revisited

In the mid-1990s, a group of scholars anticipated the profound changes in
education and communication that have become especially evident in recent
years. This group, known as the New London Group—a collective of ten
international educators who, in 1994 convened in New London, New Hamp-
shire, in the United States—focused on redefining literacy (Cope & Kalantzis,
2009; NLG, 1996). These scholars argued that traditional notions of literacy,
centered on printed language and standardized forms, were insufficient for
a generation increasingly engaged in multimodal and multilingual forms of
communication.

Recognizing the influence of globalization and technology, the NLG
(1996) thus proposed a broader pedagogy of literacy. This pedagogy would
account for not only traditional printed language but also the diverse modali-
ties of communication prevalent in the contemporary world. Moreover, this
approach would embrace learners’ diverse identities, experiences, and needs
(Kalantzis et al., 2005). That is, for the NLG, literacy in a globalized, multi-
modal world required learners to actively engage with new and complex texts,
fostering inclusivity rather than alienation. To address these societal changes
and educational needs, the NLG introduced the pedagogy of multiliteracies, a
framework that reflects the interconnectedness of social and modal dimensions
in meaning-making (Cope & Kalantzis, 2015).

The Concept of Multiliteracies

But what exactly did the NLG scholars (1996) have in mind when they
coined the term multiliteracies in connection with the pedagogy they were
proposing? What does the multi in multiliteracies refer to? Broadly speaking,
the term multiliteracies makes reference to the multiple ways in which we
create and convey meaning. These encompass two dimensions of meaning-
making: the social (context/function) and the modal (form) (Kalantzis et al.,
2016, 2019). The first one is connected to the diverse social contexts in
which communication takes places, which shape what and how we commu-
nicate. The social muiti might comprise the personal experiences, cultural or
“community setting[s], social role[s], interpersonal relations, identit[ies],
subject matter, etc.” that are “significant to the ways in which we make and
participate in meaning” (Kalantzis et al., 2016, pp. 1-2). The second dimen-
sion, the modal, refers to the variety of communication meaning forms to
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which we might resort to create meaning, such as text, image, space, body,
object, sound, and/or speech (Cope & Kalantzis, 2020). These forms are
directly connected to the new media (and the tools and practices associ-
ated with them) which we experience daily, and we have come to rely on in
today’s world.

In educational contexts, the pedagogy of multiliteracies seeks to prepare
learners to navigate and contribute to diverse, multimodal, and socially em-
bedded forms of communication. It emphasizes the integration of multimodal
texts and technologies into curricula, reflecting varied social and literate prac-
tices (Anstey & Bull, 2006; Cope & Kalantzis, 2015, 2023; Kalantzis et al.,
2005, 2016, 2019). Bull and Anstey (2019) outline essential goals for such
an approach:

® Encourage learners to think strategically, creatively, and critically

® Equip learners to adapt to different textual purposes, audiences, and contexts

® Foster an understanding of the impact of social and cultural diversity on
literacy

® Promote multimodal communicative competence with traditional and new
communication technologies

® Cultivate critical literacy, enabling learners to assess power dynamics, inclu-
sivity, and the origins and purposes of texts

These goals align with the NLG’s (1996) proposal for a pedagogy of mul-
tiliteracies, which revolves around four pedagogical moves: Situated Practice,
Overt Instruction, Critical Framing, and Transformed Practice. These moves
allow educators to connect curricula with learners’ diverse life experiences,
enabling them to deconstruct and reconstruct meaning through a collabora-
tive process known as designing. This process culminates in the redesigned,
representing new knowledge and perspectives both shaping and shaped by
teachers and students.

From Multiliteracies to Learning by Design

In 2000, Mary Kalantzis and Bill Cope built on the NLG’s (1996) work,
reconceptualizing its ideas into a more accessible framework they named
Learning by Design (LbyD). This approach integrates informal and formal
learning, emphasizing the importance of personal, experiential knowledge
alongside structured academic content. For learning to be effective, Kalantzis
and her colleagues (Kalantzis et al., 2005) argue, it must create a sense of
belonging and lead to transformation. That is, learners need to feel connected
to their educational environment while being guided into new and unfamiliar
territories in a safe and intelligible way.

LbyD (Cope & Kalantzis, 2009, 2015, 2023; Kalantzis et al., 2005, 2016,
2019) expands on the NLG’s (1996) pedagogical dimensions by introduc-
ing eight knowledge processes that mirror informal learning while supporting
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formal education. These processes guide students through experiencing (the
known and the new), conceptualizing (by classifying and with theory), analyz-
ing (functionally and critically), and applying (appropriately and creatively)
knowledge in ways that are strategic, innovative, and contextually relevant
(Cope & Kalantzis, 202 3; Kalantzis & Cope, 2010, 2012; for more on this see
Chapter 1 in this volume).

A Transformative Curriculum

Another essential component of LbyD is what Kalantzis and her colleagues
(Kalantzis et al., 2005) define as a transformative curviculum. This makes
reference to pedagogical practices grounded in the principles of belong-
ing and transformation, which foster equity and pluralism by incorporating
learners’ diverse identities and experiences into instruction. This curricu-
lum integrates dialogical teaching, multimodal content, and tasks that are
responsive to learners’ liveworlds and needs and involve collaborative work
within the knowledge processes (i.e., experiencing, conceptualizing, analyz-
ing, and applying) (Zapata, 2022). By encouraging students to engage criti-
cally with varied, multimodal forms of communication and develop their
own projects, this curriculum helps them revoice knowledge in ways that
are personally meaningful. Kalantzis et al. describe the outcome of such a
curriculum as both purposeful and transformative: Learners not only gain
knowledge but also broaden their perspectives and develop deeper connec-
tions to their communities and the world around them. In Figure 0.1, we
offer a summary of LbyD tenets and principles applied to L2 learning and
teaching (for an in-depth discussion of L2 education grounded in LbyD,
see Zapata, 2022).

Multiliteracies Approaches and L2 Education: Existing Research

In the last fifteen years, both the NLG’ (1996) pedagogy of multilitera-
cies and LbyD (Cope & Kalantzis, 2023) have grounded L2 education in
diverse contexts. For instance, studies have focused on L2 teaching in a
variety of languages (Allen & Paesani, 2010, 2019; Blyth, 2018; Kuma-
gai et al., 2016; Litge & Stannard, 2022; Mesa Morales & Zapata, 2024;
Paesani et al., 2016; Warner & Dupuy, 2018; Zapata & Mesa-Morales,
2018; Zapata & Ribota, 2021a, 2021b), as well as in diasporic or heritage
language learning (Kim & Xing, 2019; Zapata & Lacorte, 2017). Addi-
tionally, recent volumes such as Zapata’s (2022) and Paesani and Menke’s
(2023) have offered instructional blueprints for the incorporation of these
approaches into L2 classrooms. Yet, the literature on these pedagogies and
GenAl-supported L2 teaching and learning remains scarce (see Chandel &
Lim, 2024). The chapters in this book, introduced in the following section,
seek to fill this gap.
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Figure 0.1 L2 learning and teaching grounded in Learning by Design
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Overview of This Volume’s Contents

Each chapter in this volume addresses a specific dimension of the relation-
ship between GenAl and multiliteracies in L2 education, collectively creating
a cohesive narrative about the future of language teaching and learning in a
digitally mediated world.

In Chapter 1, Bill Cope, Mary Kalantzis, and Gabriela C. Zapata examine
the paradigm shift in language learning motivated by GenAl technologies.
The authors challenge the traditional motivations for language education by
exploring how GenAl can perform linguistic tasks beyond human capabilities,
such as real-time translation. They therefore propose reorienting L2 teach-
ing towards cultural and linguistic engagement, rather than functional lan-
guage learning, by leveraging the LbyD (Cope & Kalantzis, 2023; Zapata,
2022) framework. This foundational chapter sets the stage for understanding
the broader implications of GenAl in reshaping the purposes and methods of
L2 education.

Chapter 2, written by Anastasia Olga Tzirides, delves into the concepts
of translanguaging and transposition within multimodal and digitally me-
diated environments. Tzirides demonstrates how these frameworks align
with GenAl’s affordances for enriching language education. This chapter
emphasizes the integration of multimodal meaning-making in L2 classrooms
and addresses challenges like equitable access and ethical considerations.
Building on the theoretical foundation in Chapter 1, this work highlights
practical pedagogical strategies for fostering dynamic, inclusive L2 learning
environments.

In Chapter 3, Amelia Ijiri and Sandra Healy explore how GenAl can be
adapted to support culturally responsive pedagogy within the LbyD frame-
work (Cope & Kalantzis, 2023; Zapata, 2022). Focusing on a Japanese uni-
versity specializing in STEAM education, they examine how GenAl might
foster critical inquiry and creativity while navigating cultural nuances. By in-
vestigating students’ preferences and work with GenAl, this chapter provides
insights into designing curricula that balance innovation with traditional
norms. Additionally, this work extends the discussions in Chapter 2 by ad-
dressing cultural contexts and the role of GenAl in advancing non-Western
educational practices.

Hala Sun, author of Chapter 4, presents a scaffolded writing project within
the NLG’s (1996) pedagogy of multiliteracies to help students critically en-
gage with Al-generated texts. This chapter illustrates how scaffolded tasks,
iterative feedback, and peer reviews enabled learners to analyze genre conven-
tions and address the ethical implications of GenAl in education. By aligning
multiliteracies’ situated practice with critical framing, Sun highlights the role
of teacher agency in navigating GenAl’s transformative impact on L2 educa-
tion. This chapter builds on prior discussions by focusing on empowering edu-
cators to adapt their teaching practices effectively in response to technological
disruptions.



Introduction 9

In Chapter 5, Jordan Weide, Johnathan Cruise, and Emil Tangham Ha-
zelhurst investigate the application of tools like DALL-E 2 in L2 education.
The authors unveil the affordances and limitations of these technologies and
provide actionable recommendations for building Al literacy among teachers
and students grounded in the LbyD framework (Cope & Kalantzis, 2023;
Zapata, 2022). By exploring text-to-visual applications, this chapter showcases
how GenAlI can enhance creative and multimodal learning experiences, and
it bridges theoretical discussions from earlier chapters with practical insights,
offering a roadmap for integrating GenAl into classroom activities while fos-
tering critical engagement with Al tools.

Chapter 6, written by Fei Victor Lim and Tan Xin Xin, examines the ways
in which pre-service teachers from Singapore, Denmark, and Switzerland per-
ceive GenAI’s role in L2 education. By focusing on factors such as school
policies, social networks, and personal experiences, this work reveals the
complexities shaping educators’ attitudes toward GenAl. The authors discuss
implications for teacher education and professional development, emphasiz-
ing the need to equip educators with multiliteracies for critical engagement
with Al technologies. This chapter addresses the human element in GenAlI’s
integration into education, tying together themes of cultural responsiveness,
creativity, and ethical considerations.

In the final chapter of the volume, Chapter 7, Gabriela C. Zapata, the
book’s editor, synthesizes the key insights from the preceding chapters and
reflects on the implications of GenAl in L2 education. By examining the
emergent challenges and opportunities presented throughout the volume,
she provides a holistic perspective on the transformative potential of GenAl.
Central to the discussion is the LbyD framework (Cope & Kalantzis, 2023;
Zapata, 2022), which, she posits, offers a robust pedagogical structure for
addressing the complexities of integrating GenAl into educational practices.
The chapter highlights the need for teacher education programs to build Al
literacy and emphasizes the importance of culturally responsive pedagogy and
equitable access to technology. By connecting learners’ identities, sociocul-
tural contexts, and academic content, this work underscores the potential of
GenAl to empower educators and learners in navigating the dynamic semi-
otic landscapes of the 21st century. Recommendations for future research
and practical strategies for classroom implementation further enrich this final
chapter, solidifying the volume’s contribution to advancing language educa-
tion in a digitally mediated world.

Conclusion

GenAl technologies hold immense potential to advance L2 education by ena-
bling personalized, multimodal, and critical learning experiences. This volume
bridges theoretical and practical dimensions, contributing to a deeper under-
standing of how Al can redefine L2 education. By addressing the intersections
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of technology, culture, and pedagogy, it empowers educators and learners to
navigate the complexities of a digitally mediated world and design their social
futures with confidence.

Note on Generative Al use in this volume: Some of the chapters in this
volume include GenAl-generated images. The authors and/or participants
in these works generated the images for research /pedagogical purposes, and
they adhered to their chosen tools’ sharing and publication policies. These im-
ages are crucial for our understanding of GenAI’s affordances and limitations
in educational contexts.
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1 Language Learning after
Generative Al

Bill Cope, Mary Kalantzis, and
Gabriela C. Zapata

The Language Turn in Artificial Intelligence

Disrupting Language Teaching and Learning

There have been a variety of reasons for learning another language. One was
for the sake of cultural edification and mental exercise. This is why Latin
was so widely taught until recent decades. These were also reasons why in
Anglophone countries the “better” students would learn prestige European
languages. Then, there were functional reasons—to learn for instance the
language of a place where you were going to live, work, or visit; or to access
its literature; or as an immigrant, to learn the national language of the place
of settlement, and in so doing to assimilate; or as our terminology became
less imperialistic, to integrate, or stretching the welcome still further, to join
the multilingual cosmopolis.

Now we have Generative Al (GenAl), and with the currently emerging
technologies, the following has become possible, even if still in technologically
awkward ways: With wearable device mediation and without knowing a word
of Chinese, I can speak Chinese to a conversational partner who knows no
English, with no trace of accent and in the precise timbre of my natural voice.
And they, though knowing no English, can speak back to me in accent-less
English in the precise timbre of theirs.

We still need a new-generation hardware to do this in real time, but wireless
hearables and smart glasses point to what will soon be possible. Voice clon-
ing is already with us, though for the scenario we just mentioned, there is still
some latency in the software. But much of this we can do already on a phone
with the minor awkwardness of consecutive rather than simultaneous inter-
preting. Of course, reading and writing text translated from one language to
another is easy already, with minimal loss of meaning. If this is the case, what
functional reasons do we still have to learn language?

With the rapid emergence of GenAl, machine-mediated translingual per-
formance in some respects is likely soon to be better than any unmediated
efforts. Turing (1950) may well have had the wrong measure of machine in-
telligence in his allegorical test, and Searle (1980) might be just as wrong
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about his Chinese room. The Turing test proposed that a machine would pass
the test of machine intelligence when, in screened dialogue alternately with a
person and a machine, a conversationalist could not distinguish the machine
from the human. Searle debunked the Turing thesis with his Chinese room
thought experiment. In it, a person is challenged to tell the difference between
a machine given Chinese words translated into English and a human. The dif-
ference is that a machine can give the impression of competence in Chinese
because it looks up the translation of any word, but the Chinese speaker actu-
ally knows Chinese in a way a mechanical dictionary does not.

In both Turing (1950) and Searle’s (1980) cases, the gold standard is
equivalence to human competence. But to take our new scenario, the Chinese
I can “speak” with Al mediation may be better Chinese than I can ever re-
alistically learn. And more than this, it could be better than any human can
speak because the Al “knows” more about the English and Chinese languages,
including its range of dialects, registers, and genres, than even the most com-
petent speaker. And hearing their own voice speaking the other language for
long enough may in time even help the conversationalist learn some of the
other language, not that they would need to.

As we reach this point, we must measure Al on an entirely different scale
than either Turing (1950) or Searle (1980)—with greater competence and
performative capacity than any human, though of course without linguistic
understanding. That is still with the human interlocutors, and whatever the
machine does is only ever at their prompting. Of course, neither Turing nor
Searle suggested that the machine do anything more than trick the human
into thinking it was equivalent to a human. But with GenAl, the trick has
become a pretty good one. In the context of multilingual interaction, the job
of understanding remains exclusively with the humans. The AI has become for
them a linguistic prosthesis. What are the consequences for Another Language
Learning (ALL)?

A note here on our terminology: Our acronym ALL refers to a wide range
of purposes and scenarios in language learning. By way of prologue to this
chapter, we want to mention briefly our previous work. One teaching and
learning scenario is immigrants acquiring the dominant language of a place of
settlement (Kalantzis et al., 1989). Another is to learn a global language such
as English, Spanish, Chinese, or Arabic—global by virtue of its spread across
countries or diasporas (Kalantzis & Cope, 2000). Still another is the main-
tenance of “heritage” immigrant languages notwithstanding that dominance
(Arvanitis et al., 2014). Yet another is the revival of small national and Indig-
enous languages (Cope, 1998; Kalantzis & Cope, 2006). And of course, there
is good old-fashioned “foreign” language learning for the virtue of appreciat-
ing the high or vernacular cultures of others. All manner of language learning
pedagogies have been applied across all these scenarios, ranging from didactic
teaching of language forms (Kalantzis et al., 2016), to immersion models, and
more recently to literacies-based (Paesani & Menke, 2023; Zapata, 2022) and
“translanguaging” approaches (Cope et al., 2024; Tzirides et al., in press).
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Now, GenAl arrives to unsettle all these scenarios and pedagogies. But par-
adoxically, as we will argue in this chapter, GenAl also offers new possibilities
for non-dominant languages in the global scene, including languages with
small populations of native speakers and writers. And for ALL of any kind, it
opens out new pedagogical possibilities.

In a broader context, ALL was already reaching a crisis point before the
arrival of GenAl in Anglophone countries at least, and probably because of
what seemed at the time to be the inexorable rise to dominance of global
English as a lingua franca. Enrollments in languages other than English in US
Higher Education dropped by 16.6% between 2016 and 2021 (Lusin et al.,
2023). There are no reliable data for language enrollments in K-12 education
in the US, but the Joint National Committee for Languages points to a “lan-
guage education crisis in K-12 schools” (https://www.languagemagazine.
com/2024 /09 /24 /languages-caucus-addresses-crisis-in-k-12-schools /).

On the other side of the new cold war divide, English proficiency and teach-
ing in China have declined in the 2020s (https: / /opportunities-insight.british-
council.org/news/news/chinas-increasing-language-gap-0). The seemingly
inexorable trend to learn English as the lingua franca of global interaction and
education may now have moved into reverse. In a broad ideological sweep,
we may be able to put some of this down to the rise of ethnonationalism as
a reaction to neoliberalism (Steger & James, 2019). However, GenAl could
make this situation worse—or perhaps better. But before we get to the better,
what are the peculiar connections between GenAl, language, and multimodal
meanings?

Computers Come to the Languaging Mind

The term “artificial intelligence” was coined by John McCarthy as a hook in
a proposal to attract funding for a small expert seminar held at Dartmouth
College in 1956 (McCarthy et al., 1955). The idea itself was not new, a re-
statement of Alan Turing’s notion of “Intelligent Machinery” in his report, so
titled, for Britain’s National Physical Laboratory (Turing, 1948). Turing was
working at a laboratory directed at the time by Sir Charles Darwin, grandson
of the naturalist. Darwin said the report was “a schoolboy’s essay... not suit-
able for publication” (Cope & Kalantzis, 2020, pp. 165-166).

McCarthy’s definition of artificial intelligence was “making a machine be-
have in ways that would be called intelligent if @ human were so behaving”
(McCarthy etal., 1955, p. 11). This is a measure we want to resist in this chap-
ter because it assumes we are dealing with things that are similar and for this
reason can be evaluated on the same scale. The conflation goes both ways—not
only are machines considered to be human-like in their capacities, but brains
are construed as machine-like. Today, we are burdened with the connotations
that accompany the acronym “Al” with its relentless anthropomorphization
of the machine and mechanization of the human. As a consequence, we have
embedded in the notion of Al the idea that computing machines can to some
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degree replicate human capacities, to the extent perhaps of acquiring at some
point a notional “artificial general intelligence,” a point at which computer
intelligence has reached the threshold of human intelligence, or even “artificial
superintelligence” where computers have exceeded human intelligence.

Challenging these by now well-worn assumptions, we want to explore the
ways in which, when they handle language (or any other human meanings, for
that matter), machines and humans of necessity do this in fundamentally dif-
ferent ways and on fundamentally different scales of performance. Rather than
Al, we propose “cyber-social relations of meaning” in general, and for educa-
tion in particular, “cyber-social learning” (Cope & Kalantzis, 2024). When it
comes to the intricacies of language, we want to highlight the vast differences
between the cyber and the social. The social is always entangled in the cyber,
and the cyber remains inert except in a feedback relation with humans. Re-
duced to an acronym and hashtag, “AI” implies a dangerously wrong parallel-
ism. We do not particularly like the acronym or the idea it expresses, but to the
extent that we want to talk about the same things as so many other people, we
are stuck with it. But we do want to come back periodically to our point that
Al is not a very good idea.

For a long time, computers have been able to do things that humans can-
not, creating thus the illusion of being smart. In 1949, The Times of Lon-
don announced that Turing’s “mechanical brain”—Turing’s Manchester 1
computer—had discovered some extremely large prime numbers, something
that was practically impossible for humans to do on paper (Turing, 2015).
This achievement was not to imitate human intelligence, as Turing might have
it in his test. Rather it was, from the very start of computing, to far exceed hu-
man capacities albeit in some distinctive but nevertheless limited ways.

As for the intelligence of a machine, computers are only an extension of our
species’ proclivities as a tool-making animal. Tools respond only on command.
A stick can be used to knock an apple out of a tree. GenAl will only “speak”
to a prompt.

In the history of technology, the moment of the seemingly minded machine
is much earlier than the computer. A paradigm away from the proponents
of Al the cyberneticians made a distinction between trivial and non-trivial
machines (von Foerster, 1971,/2003). Trivial machines do as commanded.
Non-trivial machines have servo-mechanisms which allow a degree of self-
command in which the relationship of the human to the machine is mediated
by programming.

The paradigmatic first such machine, arguably, is the “governor” in Bolton
and Watt’s 1784 Double Acting Engine. This was a pair of spinning weights
which regulated the amount of steam going into the machine—too much
steam and the weights spun wide from the axle, reducing the steam input; too
little and they spun close, increasing the steam input. In its highly specialized
way, the governor has been delegated a kind of mindedness, to keep an eye on
steam pressure and act on its observations. This is rudimentary programming,.
The machine is in part self-governing. It issues its own commands, “more!” or
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“less!”—on behalf of the human programmer of course, though with a level
of autonomy whose form and limits have been prescribed by humans. The
machine is delegated by the human to act on behalf of the human within the
frame of reference designed by humans. In a multimodal grammar, the agency
written into the machine are transpositions from words that would, in the
case of a trivial machine, have been the embodied activity of a person—that is,
“more!” and “less!” The basis of the working of the governor is a transposi-
tional functional grammar.

To this extent at least, Bolton and Watt’s governor is on the path toward be-
ing, in the terminology of that other foundational computer genius, John von
Neumann, a self-reproducing automaton (von Neumann, 1949-1952 /1966).
Programming is the way in which humans grant the machine a degree of au-
tonomy in its capacity to act. In GenAl, the self-governing automaton has
reached its most recent and to date most elaborate form—though as we will
now argue, this self-governance is entirely different from human agency.

From the very start, there was an inclination in the development of com-
puting to want computers to model themselves on the human brain (von
Neumann, 1958). The beginning of this idea was in an obscure article by
Warren McCulloch and Walter Pitts, “A Logical Calculus of the Ideas Imma-
nent in Nervous Activity” (McCulloch & Pitts, 1943,/1990), which had been
brought to von Neumann’s attention by Norbert Weiner, initiator of the idea
of cybernetics (Wiener, 1948,/1961). In it, McCulloch and Pitts suggested a
heuristic for understanding the elemental workings of the brain, that neurons
alternated across on-off states. This gave von Neumann the idea for the design
of'a computer that named things and calculated them in binary notation—the
Electronic Discrete Variable Automatic Computer (EDVAC) (von Neumann,
1945). McCulloch and Pitts, however, were from the start at pains to point
out that brains were much more complicated than the on-off binary (Cope
& Kalantzis, 2022). Neuroscientists today know all-too-well that brains are
much more than binary. Brain scientists have recently mapped the brain of
the humble fruit fly, the first such full brain mapping of any brain. In a mere
139,000 cells (humans have billions), they found thousands of different kinds
of neurons and connections among them (Lin et al., 2024).

But computers are no more complicated than binary notation will al-
low. They can name things nowadays using the universal digital symbology
of Unicode—version 5.1 catalogues 149,813 encoded characters from every
human language as well as standardizing thousands of ideographs, including
emojis and icons widely used in text. Every character is represented in a unique
string of zeros and ones (on-and-off in electrical circuits). Grouped into mor-
phemes, computers offer a super-human capacity to name the trillions of
unique things in the world, including URLs, serial numbers, and personal IDs.
In our multimodal transpositional grammar, we call these “instances.” In text,
they are proper nouns. Then, there are common nouns and their multimodal
equivalents—we call these “concepts” in our multimodal grammar. In the era
of computer mediation of meanings, these encompass concepts standardized
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in database field names, textual markup, and technical ontologies (Cope &
Kalantzis, 2020; Cope et al., 2022). “Name” is a concept. “Mary Kalantzis”
is an instance, definitively disambiguated by her semantic alignment with her
phone number, email address, and a handful of other unique identifiers. On
top of this is the capacity to work expansively with a rigorously specified world
of nouns, and computers can calculate their relations. Connected in a cyber-
social relation to our networked computing machines, we have acquired a
super-human capacity to “noun” the cosmos (Cope & Kalantzis, 2023Db).

The Three Ages of AL

As a variant of the trivial non-trivial machine, there are three ages of Al, each
a quite fundamental shift of paradigm: symbolic, data-driven, and now text-
semantic GenAl. The common denominator across all three ages is that, since
EDVAC, computers have only been able to process binary notation.

In the first age of Al machines were programmed with symbolic logic,
capturing and enacting generalizable patterns of human meaning and action.
These were expert and rules-based systems of Al. In education, the first such
system was the PLATO computer learning system of 1949-1976 (Cope &
Kalantzis, 2023a; Dear, 2017). The general processes of learner interaction
with subject matter were built into an abstract system, and within this frame of
reference, particular course content and learning sequences were programmed
into the machine. In language translation, systems of machine translation
were designed to leverage systematically mapped syntactic and lexical parallels
across different languages. Translating symbolic Al into practice in education,
“intelligent tutor systems” (Graesser et al., 2001) had no more than minimal
impact. Across wider expanses of human cognitive capacities, there were at-
tempts to build logical formalizations of elementary human experience (Sowa,
2000).

The project to develop a computerized system of machine translation based
on syntax and lexicons was abandoned by the mid-1960s (Kalantzis & Cope,
2020). Whether with regard to language, education, or the broad compass of
human experience, symbolic Al was not able to address the empirical com-
plexities of the world. The long years of “Al winter” followed (Nilsson, 2009).

As an aside, in a broader philosophical sense, all computer programming
has always in a sense been Al. As tools, since their inception, computers have
served us as cognitive and performative prostheses. From the moment a com-
puter could mimic a human, or do something faster than a human, or even
do it more reliably and better, it had in that sense become an Al In educa-
tion, consider the example of learning analytics. Frequently, this is just the
most pedestrian recording, counting, and calculating of patterns of student
activity. But the computer does a humanly impossible amount of it and in real
time. This was evident as early as PLATO. Also, symbolic Al is far from dead,
ranging from computer programming itself to the “semantic web” (Cope,
Kalantzis, & Magee, 2011).
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The second age was data-driven Al In the case of language, this era saw
the rise of statistical language processing. Language was too unfathomably
varied and complex to capture in a general theory, so the best we could do
was to trace quantifiable patterns in words. In an apocryphal story, one of the
lead programmers working on machine translation at IBM in the 1980s said,
“Whenever I fire a linguist, the system gets better” (Jelinek, 2005). At first,
this leveraged human-translated language pairs. Google Translate became best
at this for the simple reason that their corpus of texts in parallel translation
was the largest. The effectiveness of this technology was enhanced when it
was made more efficient by the statistical processes of neural nets (Rumelhart
et al., 1986).

In language education, one example of data-driven Al was automated essay
assessment where a sample of student texts is graded by expert human exam-
iners, and new texts are graded by machines on the basis of their similarities,
statistically determined by Natural Language Processing (NLP) (Cope et al.,
2011; Shermis, 2014; Warschauer & Grimes, 2008). Between the statistics
and their meanings, there are two mechanisms: supervised or unsupervised
machine learning. This essay is worth 3 on a scale of 4, but this one is only
worth 2, according to a human examiner’s annotation. Then, having been
“trained” by humans on a statistically significant number of examples, the
machine can identify similar texts and label them 2 or 3 according to the simi-
larities in their words. Or unsupervised machine learning: The machine finds
statistically significant clusters to which the human applies a label.

GenAl is another paradigm shift. This third age in Al development retains
the statistical bent of the second generation, but now uses a technique called
“self-supervised learning,” measuring the proximity of words in massive cor-
pora of human text, thereby creating a “Large Language Model” (LLM). The
machine trains itself by blanking out the next word in a sentence then check-
ing whether its guess was right (reinforcement) or wrong (Christian, 2020).
Layered over this is Reinforcement Learning from Human Feedback (RLHF),
where humans fine-tune a self-supervised system so that it aligns with publicly
acceptable norms and values (Ouyang et al., 2022).

The big difference in GenAl is that, in a way quite different from the earlier
Al technologies, it leverages the semantics of written text. GenAl is a language
machine. To contrast this with data-driven Al, we would characterize GenAl
as text-semantic Al. And in an ironical twist, GenAl treats computer code as
text-semantic too—textual because it is represented in Unicode, and semantic
in the strict ordering of its constituent components.

The Paradoxes of Generative Al

Parsing Generative AI

GenAl works at the level of morphemes, combining Unicode characters into
objects it calls tokens. Or more to the point, tokens have been hand-crafted
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by humans who in the course of their writing practice have inserted spaces
between words. Or they have been “stemmed” in the case of words that con-
tain two morphemes. For example, “walk/ed” and “walk/ing” are stemmed
into two tokens to differentiate two different kinds of “walking,” one in the
present and the other in the past. The machine has no capacity to create tokens
or in any sense comprehend their meaning.

Notwithstanding AI’s disavowal of any theory of language, its elemental
ways of managing language can be traced deep into the history of linguistics—
“stemming” to the work of Michael Halliday and colleagues in the 1950s
(Richens & Halliday, 1957), and the idea that there was a distributional struc-
ture in “bag of words” to Noam Chomsky’s dissertation supervisor, Zelig
Harris. The proponents of statistical language processing have taken up Har-
ris’s “bag of words” idea as if words were for the purposes of analysis mean-
ingless. Yet, the irony of the source text is that Harris said, “Language is not
merely a bag of words” (Harris, 1954, p. 156, our emphasis). Words have a
distributional structure that is syntactic and semantic in nature.

A morpheme may be distinguished by its distinctiveness and replicability,
but viewed in a “distributional structure,” its meaning-function can vary a
great deal. For instance, “walking to work” is destination-directed. “Walking
the dog” is walking for its own sake and in cases, some perhaps, the dog is
walking its human. “Walking a prisoner to their cell” is a certain kind of forced
walking. The distributional structure will identify different kinds of “walking”
in each