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Abstract: Recent advancements in generative artificial intelligence (GAI)
have led to the development of GAl-integrated platforms to enhance foreign
language learning. However, such platforms' effective design, development,
and evaluation require a robust theoretical framework. This design-based
study applies task-based language teaching (TBLT)—specifically the
cognition hypothesis (CH) and the triadic componential framework
(TCF)—to inform the design and implementation of CFLingo, a GAI-
integrated Chinese language learning platform. The study addresses three
key inquiries. First, the study examines how the cognition hypothesis can
inform task sequencing within the platform. By progressively increasing
task complexity, the platform scaffolds learners’ cognitive load, guiding
them from simpler to more challenging tasks in a structured and supportive
way. Second, it explores the role of the triadic componential framework in
enhancing the platform’s adaptability through prompt engineering
techniques, which optimize task conditions to address learners’ varying
proficiency levels and provide tailored feedback, creating opportunities for
meaningful language practice. Third, the study evaluates the platform’s
effectiveness through open-ended responses and interviews with 26 college
students who used CFLingo over a semester. The findings reveal that task
sequencing and adaptive feedback enhanced task authenticity, improved
performance, and enriched the learning experience. These insights offer
valuable design and instructional implications for future GAl-integrated
language learning platforms.
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1. Introduction

With the rapid advancement of artificial intelligence, the integration of large
language model (LLM)-supported generative Al tools (GAI), such as OpenAI’s ChatGPT
or Google’s Gemini, into foreign language education has gained significant attention. Key
features like "robust NLP capabilities, adaptability, and interactive elements" (Li, 2024, p.
26) hold great potential for enhancing foreign language pedagogy and second language
acquisition (SLA) research.

As researchers have begun to consider using different types of Al tools in foreign
language teaching, such as chatbots as conversational partners or writing assistants,
concerns about “inaccuracies, bias, and plagiarism” (van Dis et al., 2023, p.224) persist. In
the SLA process (Han, 2007), particularly during interactive tasks where much of the
“negotiation and feedback" takes place, students often receive limited guidance from
instructors while obtaining individualized feedback from Al. This is especially problematic
when assigning interaction-based homework using tools like ChatGPT Web Application.
It has become increasingly difficult for teachers to monitor students' interactions with Al,
track their progress, and address potential issues such as misinformation or ethical concerns.
Instructors need a secure platform to safely store student data, enabling effective follow-
up feedback and assessment. Building on this need, a key question emerges: How can a
secure, 'human-centered' platform (Yan, 2024) be designed to foster collaboration between
teachers and Al in achieving teaching goals? OpenAl's Application Programming Interface
(API) offers a promising solution. Compared to the ChatGPT web app, the API is more
adaptable to classroom use, offering greater customization, support for multiple accounts,
enhanced security, and better prompt control. These capabilities provided the researchers
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with the possibility and feasibility of developing a GAl-integrated language learning
platform using OpenAl’s API, which was subsequently named CFLingo.

The next challenge that needs to be addressed is aligning the technical design of a
GAl-integrated language learning platform with foreign language curriculum that adopts
Task-Based Language Teaching (TBLT). TBLT is a research-based pedagogical
framework. It is functionally oriented but has psycholinguistic validity. It emphasizes form,
meaning, and use, aiming to help learners perform meaningful, real-world tasks, known as
target tasks. Pedagogic tasks serve as foundational steps to develop language skills required
for target tasks (East, 2021). Task-Based Language Teaching (TBLT) emphasizes the
importance of sequencing tasks to progressively develop learners' cognitive abilities,
thereby supporting both language acquisition and performance. In response to this need,
Robinson introduced the Cognition Hypothesis (CH) and later the Triadic Componential
Framework (TCF) (Robinson, 2001b, 2003b), which provides a detailed taxonomy of task
characteristics. Both CH and TCF play a pivotal role in TBLT by illustrating how
increasing task complexity—while accounting for cognitive, interactive, and learner-
related factors—can enhance second language development. Incorporating pedagogical
theories such as CH and TCF is essential for guiding the design and development of
CFLingo—a generative Al-enhanced Chinese language learning platform that seamlessly
integrates these principles throughout its development process.

This paper explores how CH and TCF can be applied to design and develop a GAI-
integrated Chinese language learning platform. Specifically, this exploration intends to: (a)
present how sequence tasks informed by CH can be utilized to design a GAl-integrated
learning platform, (b) explore how TCF can be applied via prompt engineering on the GAI-
integrated learning platform to create adaptive learning experiences, and ultimately address
the research question of (c) how effective the overall design of the GAI-integrated language
learning platform is.

2. Literature Review
2.1 The Growing Role of Generative Al in Language Teaching

Since GAI tools, like ChatGPT, were first released to the public, language
instructors and researchers have moved through stages of concern, from attempts to ban
GAI applications and eventually toward recognizing the benefits of these changes. They
are now acknowledging and embracing the opportunities presented by this exciting new
technology, particularly conversational agents like ChatGPT (Hong, 2023). In the past two
years, researchers have taken initiatives to conduct empirical and theoretical studies in
foreign language teaching, including Chinese language instruction. These studies range
from examining students’ experiences and perceptions of ChatGPT 3.5 (Xiao & Zhi, 2023),
exploring pre-service teachers' insights into Al conversational chatbots (Belda-Medina &
Calvo-Ferrer, 2022), and evaluating the suitability of ChatGPT-generated dialogue
materials for EFL learners (Young & Shishido, 2023), to more extensive research on
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ChatGPT's capabilities in assessing CFL learners’ writing performance, generating
teaching materials, and creating teaching tasks and assessments (Li et al., 2024).

As Han (2024) summarized, three research areas are emerging concerning
ChatGPT’s affordances for language learning: (1) ChatGPT’s capabilities, such as
adaptability and personalization in delivering tailored learning experiences, though the
specific affordances that optimize learning outcomes remain underexplored (Han, 2024);
(2) how learners leverage these affordances to enhance language skills, with a research
emphasis needed on “the interaction between ChatGPT and language learners” (Han, 2024,
p. 303); and (3) the role of human agency in guiding and mediating the learning process
during Al chatbot interactions (Han, 2024). These research areas provided implications for
future GAI integrated platform development and implementation.

2.2 Diverse Voices and Debates in TBLT

A task-based syllabus is an instructional method that structures learning around
practical, real-world tasks, such as ordering a meal, for students to complete in the
classroom. It consists of a sequence of tasks to foster learners' communicative skills (Pica
et al,1993). By embedding systematic language learning within practical and
communicative tasks it supports structured SLA. Through fostering interaction and
cognitive engagement, it aligns with SLA's focus on iterative and meaningful language use
(Han, 2018). This approach enhances structured SLA by integrating real-world practice
with theory-driven language instruction.

The classification of tasks in TBLT has evolved significantly over the years. Pica
et al. (1993) established an early typology of communication tasks. Skehan (1998, 2003)
expanded this categorization by introducing a taxonomy identifying task characteristics
influencing linguistic demands, such as code complexity, cognitive complexity, and
communicative stress. This framework highlighted how varying task features could affect
learners' language performance (Skehan & Foster, 2001). Building upon these earlier
models, Robinson developed the Triadic Componential Framework (TCF; 2007a) that
offers a vital taxonomy for understanding task characteristics in TBLT by categorizing task
demands into three main areas: complexity, condition, and difficulty.

The most extensive and active exploration of cognitive task complexity over the
past few decades has taken place within the TBLT domain. Among these discussions, the
debate surrounding Skehan’s Limited Capacity Hypothesis (LCH) and Robinson’s
Cognition Hypothesis (CH) offers important insights into TBLT and its impact on L2
production. Skehan (1998) posited that learners face a trade-off among complexity,
accuracy, and fluency (CAF) when performing tasks due to limitations in attentional
resources and working memory. He argues that fluency often takes precedence during
meaning-based tasks, potentially compromising complexity and accuracy. This suggests
that task design must promote balanced language development, ensuring learners can
effectively engage with all three aspects of language use (Skehan, 1998).
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Conversely, Robinson's CH emphasizes that increasing cognitive demands within
pedagogic tasks can enhance interlanguage development by encouraging learners to focus
on L2 features necessary for expressing new cognitive distinctions. His study shows a
correlation between task complexity and the syntactic complexity of task-doers' or L2
learners' speech production (Han, 2018). Robinson (2001a, 2003b) argues that this
heightened focus leads to increased uptake and accelerates grammatical development.
Furthermore, manipulating task complexity—such as reducing planning time—can
improve learners’ access to their current L2 abilities and enhance the likelihood of
transferring learned skills to real-world tasks (Long, 2014).

Despite the theoretical foundations of both Skehan’s Limited Capacity Hypothesis
and Robinson’s Cognition Hypothesis, empirical studies have yielded inconsistent results
regarding the interplay of accuracy, complexity, and fluency in task performance. Many
findings do not achieve statistical significance or reveal unexpected trends (Long, 2014).
To address these gaps, this study proposes a GAl-integrated language learning platform
that sequences tasks based on their complexity. By leveraging the adaptive capabilities of
generative Al tools, the platform tailors task conditions to accommodate learners' perceived
difficulty levels, ultimately fostering a more effective and personalized language learning
experience.

2.3 The Role of GAIl in TBLT

Prior to GAIL SLA literature “barely scratches the surface” (Han, 2024, p.302) of
conversational agents (CAs) used in TBLT. Previous studies primarily concentrated on
learners' perceptions of experiences with Al tools, revealing that students enjoyed task-
based interactions with CAs. Learners favored CAs that offered both audio and visual
feedback, but the research mainly examined L2 speaking and listening skills without
exploring broader learning impacts, such as reading and writing, for Chinese learners.
Tasks were selected from readily available CAs like Google Home Hub and Amazon Echo,
leading to insufficient development of tailored tasks that meet learners' specific needs. The
researcher indicated “only a handful of studies have redesigned the dialogue system to fit
into specific learning contexts or redesigned the tasks for specific learning purposes” (Xiao
etal., 2023, p.12).

With the emergence of GAI, several researchers have conducted empirical studies
on task generation within TBLT. It is capable of generating materials across various types
and difficulty levels, including a wide range of tasks (Li et al., 2024). Since GAI tools
provide a “Human-machine” interface for each language learner, how can tasks be
sequenced and designed so that all learners can do the same task while getting
individualized interaction with Al. It becomes essential to have a deeper exploration of
GATI’s role in Instructed Second Language Acquisition (ISLA) which TBLT rooted in (Han,
2024). Existing literature has not yet systematically investigated the integration of GAI
tools within TBLT curricula. There is a research gap on whether TBLT theories,
specifically Robinson’s Cognition Hypothesis and Triadic Componential Framework, can
still guide the Chinese curriculum design and implementation in this new GAl-integrated
language learning environment. This study will address this research gap by applying CH
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and TCF to GAl-integrated language learning platform design, emphasizing the
pedagogical task classifications and sequencing.

2.4 Theoretical Foundation for GAl-Integrated Language Learning Platform

To explore how TBLT can guide the design of GAl-integrated Chinese language
learning platform, this study focuses on Robinson’s Cognition Hypothesis (CH) and
Triadic Componential Framework (TCF), which underpin its rationale and research design.

The CH in TBLT suggests that “sequencing tasks from simple to complex creates
optimal conditions for practice” (Robinson, 2003b, p.55), as it maximizes the real-world
target task requirements (Robinson, 2001a). Robinson clarifies task complexity along two
dimensions (Figure 1): resource-directing and resource-depleting. As shown in Figure 2,
for both individual and interactive tasks, moving from simple to complex along the
resource-directing dimension may reduce fluency but enhance accuracy and complexity in
learners’ language use. On the other hand, along the resource-depleting dimension, when
learners face less planning time, unfamiliar tasks, or multiple simultaneous tasks, the skills
they develop are more likely to transfer effectively to real-world performance (Long, 2014).
Thus, the Cognition Hypothesis argues that pedagogic tasks should be sequenced based on
increasing cognitive complexity (Robinson, 2005). This principle serves as the first
foundation for designing task sequences for the GAI platform within TBLT contexts.

Simple task Complex task
+ Here-and-now — Here-and-now
+ A F .
+ Few elements — Few elements Resourcerdiesting
+ . _ \
T + No reasoning — No reasoning
+
N i + Planning time — Planning time
+
* + Prior knowledge — Prior knowledge  |Resource-depleting
+
+ Single task — Single task

Figure 1 Resource-Directing and Resource-Depleting Dimensions of Task Complexity (Robinson,
2003a, p648)
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monologic tasks
simple complex

+ fluency, - complexity, - accuracy - fluency, + accuracy, + complexity

interactive tasks

simple complex
+ fluency, - accuracy, - fluency, + accuracy,
- comprehension checks/ + comprehension checks/
clarification requests + clarification requests

Figure 2 Proposed Effects of Task Complexity on Accuracy, Fluency and Complexity along
Resource-Directing Dimensions (Robinson, 2001a)

Robinson’s (2001b) Triadic Componential Framework (TCF) is a practical
categorization of task characteristics. As outlined in Appendix 1 (Robinson, 2006), he
identifies three categories of task demands crucial for real-world task performance: task
complexity, task conditions, and task difficulty (Robinson, 2011). While Robinson
emphasized sequencing pedagogic tasks based on cognitive task complexity, he also
highlighted that “successful learning and performance result from the interaction of
different aspects of task demands” (e.g., complexity level and task conditions) with learners’
ability profiles, which influence their perceptions of task difficulty (Robinson, 2001c,
2002b).

TCF taxonomy forms the second foundation of this study. Within a single unit or
lesson, the same task may produce varying outcomes depending on the conditions under
which it is performed. This underscores the importance of considering both task conditions
and task difficulty during task implementation. Each learner has a unique “aptitude
profile”—a combination of natural abilities or capacities influencing their success in
language learning. According to Robinson’s Aptitude Complex/Ability Differentiation
framework (Robinson,2007a), these individual differences can be linked to the Cognition
Hypothesis, which suggests that tasks can be designed with varying complexity levels to
align with or challenge learners’ aptitude profiles. By adjusting task conditions—such as
learners’ proficiency levels, available resources, and the equality of participant roles—
educators can tailor tasks to match learners’ aptitudes better. This approach enhances
cognitive engagement and optimizes learning outcomes. These principles guide the present
study’s task design.

A prompt-engineering approach was employed in each task design to achieve this,
enabling the generative Al to produce outputs aligned with learners’ aptitude profiles. This
approach establishes optimal task conditions that support second language (L2) acquisition
by promoting fluency, accuracy, and complexity in learners’ language performance.
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2.5 Purpose of the Study

The challenge of aligning learners of varying proficiency levels with tasks that best
match their abilities—thereby maximizing learning and performance—remains
underexplored and infrequently applied (Robinson, 2001c). Building on the CH and the
TCF, this study introduces a GAl-integrated foreign language learning environment,
CFLingo, designed to address the core issues of effective task sequencing for acquisition
and instructional adaptation to meet learners' needs. This exploration focuses on:

a) (a). Understanding how the Cognition Hypothesis (CH) can guide task
sequencing design within CFLingo;

b) (b). Investigating the role of the Triadic Componential Framework (TCF) in
optimizing the CFLingo’s adaptability.

Finally, based on the integration of CH and TCF, the study intends to address the
following research question:

c) How effective is CFLingo in improving task performance and enriching the
learning experience?

3. Development of the GAl-integrated Language Learning Platform—CFLingo

3.1 Platform Background and Overview

CFLingo, &&= ¥ in Chinese, was designed and developed at Lehigh University

to provide a virtual language partner that supports reading and writing practice while
connecting to in-class Task-Based Language Teaching (TBLT) tasks. The platform was
designed for a diverse group of learners, including heritage speakers and non-native
students, all of whom have passed HSK Level 3 but exhibit varying strengths and
weaknesses—particularly in reading and writing—due to limited opportunities for real-
time conversations with native speakers. The platform leverages OpenAl’s GPT large
language model to create adaptive and authentic learning experiences tailored to each
student’s proficiency level and individual learner profile. By aligning Al-driven tasks with
the chapter-based syllabus, CFLingo ensures meaningful engagement that complements
classroom instruction. Additionally, the platform’s adaptability allows students to practice
skills in a way that reflects real-world language use, bridging the divide between structured
learning and authentic application while fostering individualized growth.

Figure 3 presents the homepage of CFLingo: There are two to three pedagogic tasks
designed for each chapter scaffolded to align with the CH, covering a total of ten chapters
in Integrated Chinese (Volume 3), which is the leading textbook adopted at college-level
3rd-year class across the US. During the five-day teaching cycle for each chapter, students
are given designated time to interact with CFLingo during class. Each task typically takes
about half an hour to complete, ensuring that all students engage with the same pedagogical
task related to the chapter. The instructor can monitor progress in real-time, either in the
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classroom or by reviewing chat logs in the "My Chats™" section. While instructors have
access to all chat records, students can only view their own chat history for future reference.

Looking for the Perfect Language Partner? Meet CFLingo Al

EIESHE (CFLingo)  FXZFE (Fall)  &HZ (Spring)  FAVIPFKICR (My Chats)

Ei§$1¥ = CFLingo

IS S=
[Exercises for Integrated Chinese Volume 3, Fall CHIN 115]
1) =0t 1= 1
[Exercises for Integrated Chinese Volume 3, Spring CHIN 116]

[My Chats - Archive of your past chats with CFLingo]

REBFEESSIRAEMENE, FEEASIHI—R%S. BEE Master Mandarin with CFLingo Al! Struggling to find a Mandarin
ENEE?  [EeEEsE] 1T aTEE! BIIHEIRM24 N partner? Look no further! Enjoy 24/7 online practice and personalized
MTESPNES), iHRMERIBEtERAES S by, HdiRE. BN learning plans tailored to your pace. With CFLingo Al, mastering

ST 2 HARE s Mandarin is effortless and fun. Join us today and start your Mandarin
EhORLEIERS, EAE. SR AREAEERED IO

Figure 3 CFLingo Homepage &5 2244

CFLingo offers task-based instructional support activities (see Figure 4), including
sentence generation, sentence rearrangement, language error detection, email responses,
role-playing or debating with a virtual language partner, and describing or narrating events.
As students progress, the focus gradually shifts from developing interpretive reading and
interpersonal communication skills to enhancing presentational writing abilities, such as
essay drafting and revision. Students engage with the platform weekly, completing tasks
aligned with the chapters they are studying. A dropdown menu on the interface allows
students to easily switch between tasks, ensuring smooth navigation and flexibility.

For example, in Chapter Three, themed “At the Restaurant,” students begin with a
“sentence generation” task, where they construct complete and meaningful sentences using
words or phrases provided by CFLingo. This initial activity focuses on language forms by
identifying student errors and prompting revisions if the sentence is incorrect. Students are
encouraged to draw from a word bank, incorporate more complex structures, or create
sentences with multiple clauses. Once students demonstrate linguistic readiness, they
advance to a more situational task—engaging in a conversation with CFLingo. In this
scenario, the Al takes on the role of a restaurant owner, while the student acts as a
consultant recommending improvement plans in exchange for free meals.
Recommendations may address areas such as kitchen hygiene, restaurant dé&or, service
quality, menu options, or target customers. As shown in Figure 5, students are provided
with word banks and templates to assist in generating further prompts in Chinese.
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B (CFLingo)  #XZE (Fal)  HZ (Spring)  FHAVBIRICR My Chats)

FRXIFRIES SB= 3=
[Exercises for Integrated Chinese Volume 3, Fall CHIN 115]

— A . SN
[Chapter One: Sentence Generation]
s . R

[Chapter One: Email]

[Chapter Two: Sentence Rearrange]
[Chapter Two: House/Room Description]

18] =l
[Chapter Three I: Sentence Generation]

[Chapter Three II : Role-Play]
ST TP 1. AiEIEE
[Chapter Four I: Sentence Generation]

[Chapter Four II: Debate]

[éhapler Five: Roleplay]

[Essay 1: Outline Critique]

[Essay 1 Drafts Critique]
o A
[Essay 2: Outline Critique]

[Fssay 2: Drafts Critique]

Figure 4 Sample Tasks List of CFLingo £1i5 34

BKZE (Fall) > [S=iR 7£08)L 1 : &I (Chapter Three Il : Role-Play] v

BSREREILL: AGIKE

[Chapter Three II : Role-Play]

Please role-play wnth CFLingo, where the AI will play the role of the restaurant owner of Shangwei(j&jl%), and you are a consultant,

di plan in exch for a free meal. You will be asked questions based on the following categories: FFELA
RIS, (knchen) and B4R (hyglene) , ER%HE (the decor of the restaurant), FRSFRAIASEE (the service) . MMERAR
(the prices), and {/REFEEIREVZR( their favorite dishes); EERIEIE(menu choice); B#RZ(target customer), FIFERRIFLLE
(Compare to competitors). The current main dishes on the menu are: JERGEi7, BFE7, MESHES, W&, HEOA, JtmE
8, REEN, AEFR, BEE, RESR, WIER, PIS%, FRKEB, BT

Some structures may need more than one clause to use it correctly. Try to use words from the following word bank: IE#F, IO, 3
B, BPE, B, % W RE & RX =¥ X R, i B, im0 R XK, 82, %F, F
B, R

This interface will start a conversation with CFLingo using a preformulated prompt. Click "Start Conversation" to get your first question.
Then respond to CFLingo's prompt by answering that question and clicking "Send Responsz." Respond to CFLingo's subsequent
prompts in the same manner. CFLingo is designed to critique the accuracy of your response as well as the function of it.

This page will only display CFLingo's most recent responses, but your full chat will be saved and can be later viewed in the "My Chats"
section. Your professor will also have access to review your archived chats.

Te 1 4

for to use when icating with CFLingo. Our Al is designed to target your proficiency level, so it is important
o let the AT know where you are struggling, but do so in Chinese.

1. How to specify your challenge: “T&|a)*E "2 (shi)f+(shén) A (me)i(yi)B(si)?  (What do you mean by “ ELE?) or {&{RfE
(ji€)FE(shi)(explain)— X NFEILAG?

2. How to show you need help:3JAie, FiXEAli(dong): FABEW, FHZEAFFIAVE? (let me think, how should I start?)

3. How to make CFLingo simplify its response: &(nin)B§(néng)ist(shud)&)(jidn)B(dan)—) LIB? BFPNAET=F, RS
FRAANR. BIRREERHSKI-3 8L, (could you rewrite your feedback using simpler structures, I have only learned
Chinese for three years, some c} are challenging for me to recognize. Using more HSK 1-3 vocabulary is the best)

4. How to ask further examples : {ZHEEEE1/MF(1i) F(zi)(example)IB? ( could you give me an example?)

5. How to type a specific character: &8, “FH HIH(pin) S (yin)BH4?

6. Be polite using i), g, TLAD?

7. How to say it is too difficult, I don’t understand: * AXMT, FEAE.

| Start Conversation |

iVuur response here

Figure 5 Sample Task Interface of CFLingo &i& %4
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A key requirement for these tasks is that students must communicate with Al
entirely in the target language, Chinese. After completing the two scaffolded activities with
CFLingo, students present a live restaurant review in class, focusing on descriptive and
narrative language to comment on the same categories covered in the conversation. Finally,
students write a detailed restaurant review in paragraph form as part of their chapter quiz.
Overall, CFLingo’s design for each chapter, in alignment with classroom instruction,
guides students’ language development from dynamic, interpersonal communication to
structured, presentational skills, both in spoken and written Chinese. This Al integrated
curriculum reflects the different linguistic demands of each mode of communication—
interpersonal, role-play tasks emphasize spontaneous, interactive language, requiring
features such as question forms, negotiation strategies, and turn-taking, while
presentational tasks like narrating or describing rely on structured, cohesive language for
extended discourse.

Figure 6 shows an example of a task interaction in CFLingo—News Generation
and Discussion. When students access this activity, instructors guide them through the task
explanation at the top of the screen, above the dialogue box. Once students understand the
task requirements, they can click Start Conversation to interact with CFLingo and complete
all the subtasks on the page. As shown in this sample, while all students work on the same
task, each receives a unique Al-generated news piece and engages in an individualized
discussion about it with the Al.

THIFE (Spring) > 365 TEHIGE I: TIREEMATITIE [Chapter Seven I : News Generation & Discussion] v

FEiR BIRARE 1 %ﬁlﬂiﬁﬁfﬂﬁtﬁ

[Chapter Seven I : News Generation & Discussion]

qﬂl—jjfx}&tii?ﬁ?ﬁl n‘ZJ

20 4$5§| E v

EBEILATRENR, (REIETE

REDRT, MRITILAGIE, HRUFFIINF

GEESEEMANCT. WRFERMENE, TeRXTHEE, FRESPUMCHE, BoLlaE.
, B

BIERITREIPN, RITFHER!

B Btz TREEMZREHIMR

SRR EREENR 2
} i, SETUEHERLAFREPE IR

HOBEESHBRA, 2
R, EHHARSIEERIA

Figure 6 Sample Task Chat Logs of CFLingo && 4%

BRI IRANEER, u&;dﬂﬁ’ﬁ[ﬂ{+&ﬂ i

3.2 Integration of Cognition Hypothesis (CH) on CFLingo for Task Sequencing
Design

This section explicitly demonstrates the integration of the Cognition Hypothesis
(CH) framework in supporting task sequencing design. In line with Robinson’s Cognition
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Hypothesis (2001b, 2005, 2007a), pedagogic tasks should be sequenced incrementally
based on their cognitive complexity. In this study, the CFLingo platform comprises 10
chapters and 4 essay assignments delivered across the Fall and Spring semesters, aligning
with the curriculum design of Integrated Chinese, Volume 3. The selected pedagogic tasks
illustrated in Figure 7 represent typical task types for each semester. These tasks are
structured and scaffolded to support learners in achieving the target task of “writing
descriptive or argumentative essays.” As shown in Figure 7, cognitive complexity
progression sequences these tasks accordingly. Figure 8 further depicts cognitive
development based on the revised Bloom’s Taxonomy (Anderson & Krathwohl, 2001) and
reinforces the Second Language Acquisition (SLA) process, encompassing Input,
Negotiation, Feedback, and Output (INFO) as outlined by Han (2007).

The first task, situated at the bottom of the pyramid in Figure 6, involves recalling
facts from the text or vocabulary provided by Al. This task corresponds to the "Remember"
stage and is considered input.

Task 2 progresses to sentence generation and error detection, which falls under the
"Understand and Apply" stages and are part of intake.

In Task 3, students focus on comprehending emails or other readings, engaging in
understanding, applying, and analyzing the material. At this stage, comprehensive input
and intake take place. Task 4 introduces role-playing or debating with Al on topics of
interest. Here, students practice applying their knowledge and negotiating with Al to clarify
linguistic features or feedback, ensuring mutual understanding. This task begins to
incorporate "reasoning."

Task 4 also includes describing or narrating a series of pictures in paragraphs,
which involves applying, analyzing, and evaluating the material. When Al provides
feedback on students' descriptions or narrations, negotiation occurs. Students must further
explain or adjust their responses to reach mutual comprehension and facilitate learning.

The subsequent task involves essay outlining and draft critique. This multi-step
process supports learners in writing essays, moving from constructing an outline to
producing a first draft and eventually a final draft. Through the stored chat logs on CFLingo,
instructors collaborate with Al to confirm feedback (see Figure 8), emphasize or further
explain Al suggestions, and facilitate communication. This process involves extensive
clarification, confirmation, and negotiation until learners produce the final output—well-
crafted essays—thus achieving the target task.

As indicated in Figure 7 (Han, 2007) and Figure 8, throughout this guided language
acquisition process, task conditions are optimized through negotiation and feedback.

The progression of these pedagogic tasks demonstrates a gradual increase in
complexity, preparing students to advance from sentence generation to unprepared role-
play or debates with Al, then to composing longer discourse, and ultimately producing
well-developed essays. As shown in Figure 7, both the resource-directing and resource-
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depleting dimensions involve an increasing number of components. With each level up,
and more elements are needed. The progression
transitions from tasks requiring minimal reasoning to those involving extensive reasoning,
culminating in essay writing. In the final stage, students must adopt various perspectives
and articulate their opinions to compose their essays. This step reflects the "full complexity

more prior knowledge, additional steps,

level of the target task(s)" (Long, 2014, p. 226).

INFO (Han, 2007)

Output Input
Feedback Negotiation

Target Task(syllabus design):
Make descriptive or argumentative essays

Debate
o Prior knowledge
o-Few steps
o reasoning

Role-play
o Prior knowledge

words o-Few steps o-few elements
3 o-no reasoning
entences o-few elements 2
o Prior knowledge
o Few steps

©-Nno reasoning
o few elements

Figure 7 Cognitive Complexity Progression in the Sequencing of Pedagogic Tasks adapted from CH
and TCF

Draft critique
oPlanning
o-Prior

Outline

construct Knowledge
Describe oPlanning o-here and now
Narrate o-Prior o-few steps
o-Prior knowledge  Knowledge  o-task structure
o-few steps o-few steps o-Few elements

o-task structure oReasoning
o-Few elements oPerspective
oReasoning taking
oPerspective

taking

o-task structure
o reasoning
o-few elements

Cognitive Process

CFLingo Task Design (SLA INFO)

e Produce descriptive or argumentative essays
(Create-output)
e Essay outline/draft critique.
e-negotiate/feedback

. aescribe/narrate a series of pics in paragraph.

e Role-play or debate with Al (

. Compreﬁ‘ending emavils/réadings

e Sentence generation/error Aétectién (understand-
apply- intake))

e Recall afact in the text/ vocab provided by Al
( Remember --input)

Complex

dhae
y e

Analyze

Bloom’s Taxonomy

Produce new or original work
Design, assemble, construct, conjecture, develop,
formulate, author, investigate

Justify a stand or decision
Appraise, argue, defend, judge, select, support, value,
critique, weigh

Draw connections among ideas

Differentiate, organize, relate, compare, contrast, distinguish,
examine, experiment, question, test

Use information in new situations

Execute, implement, solve, use, demonstrate, interpret,
operate, schedule, sketch

Explain ideas or concepts
Classify, describe, discuss, explain, identify, locate,
recognize, report, select, translate

Simple

Figure 8 Cognitive Taxonomy in CFLingo Task Syllabus Design Adapted from “Revised Bloom’s
Taxonomy (Anderson & Krathwohl, 2001)
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An implication for overall task-based syllabus design is that instructors need to
gradually increase the complexity of pedagogic tasks, not linguistic complexity. The
CFLingo task syllabus aligns with the Integrated Chinese (IC) curriculum, making it easier
for instructors who use the same curriculum or textbook to adopt the CFLingo model and
effectively reach more Chinese language learners. This demonstrates the generalizability
of CFLingo.

The CH in task-based learning indicates that as tasks increase in complexity,
individual variations in cognitive abilities, such as aptitude and available cognitive
resources, play a more crucial role in shaping performance and learning outcomes. This
suggests that learners with higher cognitive resources or greater aptitude are better
equipped to handle more demanding tasks, leading to improved performance and more
effective learning (Robinson, 2003b). The following section further discusses how to
leverage task conditions and consider learners' individual variables to reduce the perceived
difficulty and enable success in the target tasks.

3.3 Integration of Triadic Componential Framework (TCF) into CFLingo for
Adaptivity Design Through Prompt Engineering

3.3.1 CFLingo Platform System Development

In Fall 2023, the Center for Innovation in Teaching and Learning (CITL) within
Lehigh University’s Library and Technology Services (LTS) began developing local web
interfaces using the application programming interface (API) provided by OpenAl, the
developer of the ChatGPT web application and the underlying GPT large language model
(LLM) that powers it. This API allows developers to directly interact with the various
versions of the GPT LLM. At first, this development primarily sought to solve access issues.
The most recent versions of the GPT model were only available through the ChatGPT web
application for users paying a monthly subscription fee. Providing a subscription to this
service for every student in a class for an entire semester presented a significant barrier. In
contrast, a local application could use the most recent GPT model via OpenAI’s API at a
fraction of the cost. Also, integrating various GPT models, like GPT-3.5, GPT-4.0, and
most recently, GPT-4 Omni, allows for tailored solutions that meet diverse teaching needs.

Focused on solely providing access to the latest versions of the GPT LLM, the
initial interfaces were relatively simple and provided an open-ended, sandbox-like
environment for students to explore. These local interfaces used client-side JavaScript to
store, process, and format student-entered text into a format that could be sent via the API
to the GPT LLM. This message was then sent to a local server-side PHP backend that
would add the API Key credentials that tied the request to CITL’s account with OpenAl
for billing. This PHP backend could also store the outgoing and ingoing messages in a local
MySQL database and associate them with the current user’s account, allowing for detailed
analysis and progress tracking without OpenAl retaining data, thus ensuring student
privacy.
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Despite the open-ended focus of these initial local interfaces, the development team
also recognized the potential for special-purpose interfaces that could supply additional
processing of text sent to and from the large language model to provide scaffolding to
students for specific tasks. As students progress to the third year of the Chinese program,
the need for focused practice in reading and writing becomes increasingly critical,
providing a strong use case for developing a more scaffolded, localized interface to support
their learning. Therefore, the development team extended the scope of their work to include
the application that would come to be known as CFLingo. The researchers and developers
used the previously mentioned non-scaffolded sandbox interface to design prompts that
would elicit an interaction with the Al that met the needs of a specific exercise. By trial
and error, an initial prompt would emerge from this process to seed appropriate interaction
between the Al and a student. Then, the developer would create a customized scaffolded
interface that would provide the GPT model with this seed prompt before the student began
directly interacting with the Al. This ensured all students worked on the same tasks and
seamlessly integrated activities into lessons, allowing them to simultaneously engage in
unique, individualized conversations. Furthermore, as previously stated, the resulting
interactions are saved to a local MySQL database, allowing the instructor to access all
conversations and the individual students to review their own, streamlining data collection
and allowing the monitoring of student progress.

3.3.2 The Role of Prompt Engineering Within the TCF Framework

For each initial seeded prompt integrated into the CFLingo interface and sent to the
GPT LLM using OpenAl’s API, researchers developed a structured template (see Figure
9) to systematically organize content. This design enabled CFLingo to provide students
with clear instructions, respond to inquiries, correct responses, offer constructive feedback,
and critically adapt to varying proficiency levels while ensuring that students could
progress effectively. Figure 9 provides an example prompt, color-coded to correspond with
the different components shown in Figure 7 (Cai, 2024). For instance, the prompt informs
CFLingo that it is assuming the role of a CFL teacher, corresponding to the "Roles"”
component, highlighted in blue.

Roles Task/outcome | Procedure | Tailor | Feedback | Follow-up

Example:

You are a Chinese as Foreign Language (CFL) teacher who will prompt English speaking
students in a class to make a complete and meaningful sentence in Chinese
from a word or phrase that you provide them... provided word list. Restrict all of the
words in your chats to this explicit list of 600 HSK 1-3 words......... Critique students' errors
and ask them to redo the sentence if it is incorrect, give further feedback and then move on to
the next word or phrase to make a sentence from. Encourage them to use words from the
following word bank...

Figure 9 Prompt Engineering Color-Coded Template
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Prompt engineering refers to the practice of crafting meticulously designed, text-
based prompts to interact with chatbots and other generative Al tools, aiming to generate
desired outputs across text, images, audio, video, or a combination of digital media (Knoth
et al., 2024; Vel&quez-Henao et al., 2023). Each pre-formulated prompt on CFLingo
represents a specific task design. Comparing these to traditional TBLT task design features
(see Table 1), CFLingo not only sequences tasks in order to increase cognitive complexity
but also emphasizes interactive factors. For instance, Al-human interaction on CFLingo is
a dynamic two-way process where the Al adjusts its proficiency slightly above or below
the learner’s current HSK 3 level (i+/-1), focuses on implicit feedback, and maintains equal
status with the learner to foster engagement.

Table 1 Key Features comparison between CFLingo Task and Traditional task (Candlin, 1987)

Key features of Each CFLingo Interactive factors Affective
TBLT tasks Prompt/task design Task condition Factors/ability
(traditional) variables

Task difficulty

Goal/expected
outcomes:

Goal/outcome: authentic
language in use in real-
life situations

Real-life
functional/communicativ
e goals such as role-play
with restaurant owner

Situational Authenticity
Open solution
Divergent solution

Aptitude: practical
solutions and strategic
language use.

Condition/input

Role and setting/context
Contextual environment

Interactional
authenticity

Interest and willingness
to communicate

closest to real-life spontaneous two-way (“Novelty”)
Two sensory inputs flow, Equal Status
(visual on characters and
pinyin recall typing)
Teaching about creating
conditions
Procedure/actions Procedure (content of Negotiation strategy Encouragement
the task, scaffolding step | (prompt engineering for | including:
by step): enable learners | both designers and Compliment

to develop implicit,
functional knowledge for
communication

students)

Encourage to Proceed

Adaption (on
proficiency level)

Learners were given
instruction by CFLingo
that is slightly more
advanced than the
current HSK 3 level or
lower (i+/-1)

Analytical Ability: The
skill to identify
linguistic patterns and
rules, and make an
adaptation to Al or
make further request
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Feedback Feedback Feedback Strategy Encouragement

(mainly implicit some (linguistically)
explicit) Politeness (pragmatics)
Confirmation

Field independence
Follow up (Individualized follow
up, Learner autonomy)
Challenging learners

with i +1
Monitoring in the Monitoring through For Teacher and Al Processing anxiety (no
classroom stored data collaborative feedback | interruption)

Field independence

CFLingo’s task design also accounts for affective variables influencing learners’
perceived difficulty. It employs motivational strategies such as showing empathy, giving
compliments, reducing processing anxiety, and switching tasks when learners feel bored,
thus enhancing the learning experience. CFLingo leverages TCF to enhance adaptability
through prompt engineering, focusing on “task conditions” and “task difficulty.” As this is
a design-based study, the refinement process is ongoing and informed by learner feedback.
Each year, prompts are adjusted, and different ChatGPT models are tested for
improvements.

4. Evaluation of the CFLingo Platform
4.1 Participants and Contexts

Throughout Fall 2023 and Fall 2024, the CFLingo platform was utilized in three
third-year Chinese-as-a-Foreign-Language (CFL) classes, comprising a total of 27 students.
Among the 27 students, 26 consented to participate in the study. The HSK Level 3
proficiency test was administered at the beginning of each semester to ensure that students
shared a similar proficiency level. The results indicated that 90% of the participants scored
85 or higher in Reading and Writing, whereas 10% scored 65, which is also a passing score.
By the third year of CFL study, students aim to achieve Intermediate-Mid to Intermediate-
Advanced proficiency on the ACTFL scale, developing balanced listening, speaking,
reading, and writing skills. The platform addresses the critical need for reading and writing
practice with a language partner, acknowledging the unique linguistic characteristics of
Chinese, where spoken and written forms are acquired separately. On this platform,
interacting with GAI in real-life contexts helps bridge the gap by connecting the form,
sound, and meaning of each character. During the refining and implementation process,
“human-centered” is the key element being emphasized (Bhutoria, 2022; Yang et al., 2021).
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4.2 Data Sources

Three types of data were collected to evaluate CFLingo's effectiveness: students'
responses to open-ended questions on their user feedback on CFLingo, interview feedback
exploring their experiences and platform improvement, and conversational interaction data
to understand the adaptivity of CFLingo.

4.2.1 TBLT Items and Open-Ended Questions

At the end of the semester, all students were asked to complete five open-ended
questions to articulate their experiences engaging with CFLingo. These included questions
such as: "How do you like the 'Student Follow-up Prompt Template' added to the language
task, which you can refer to when you do not know how to ask questions or seek
clarifications?" and "Have you experienced any noteworthy or challenging moments in
your interactions with CFLingo?" The primary objective of these questions was to gain a
comprehensive understanding of user experiences and to assess the overall self-reported
effectiveness of CFLingo as a language learning tool.

4.2.2 Interview Protocols

Students were invited to participate in voluntary interviews at the end of the
semester to discuss their experiences after using CFLingo in class. The interview protocol
focused on their experiences and perceptions of the CFLingo platform, exploring various
engagement and task effectiveness themes. Key questions included their general
impressions of CFLingo, their typical interaction patterns, and the tasks they found most
enjoyable or beneficial. For example, participants were asked to identify tasks they enjoyed,
such as sentence generation or role-playing with it, and to suggest improvements for less
effective tasks. The protocol also examined perceptions of CFLingo as a partner in
language learning and solicited suggestions for enhancing the platform’s instructional and
technical design. The interview aimed to provide an in-depth understanding of students’
perceptions, supplement the data obtained from the open-ended questions, and help offer
insights into the potential of generative Al in supporting language acquisition.

4.2.3 Conversational Data

Participants' conversational data were collected as they engaged with CFLingo
throughout the semesters. In total, participants generated 114 dialogue threads while
interacting with CFLingo on various tasks, ranging from sentence generation to interviews
with restaurant owners. Each dialogue thread consisted of conversations ranging from 2 to
18 exchanges as students and CFLingo communicated back and forth. All sentences were
exported from CFLingo and grouped by students and tasks for data analysis. The
conversational data was used to examine the adaptability of CFLingo in responding to
students' prompts.
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4.3 Data Analysis

Qualitative data from open-ended questions and interview transcripts were
analyzed to address students' feedback on task sequencing and adaptivity. Additionally,
student-CFLingo conversational data was collected and used to understand their
experiences with the platform's adaptability.

An inductive coding process was applied for data from open-ended questions and
interview transcripts. Researchers collaboratively analyzed the data to generate
overarching themes and examined codes within each theme. It was double-coded if a data
point aligned with the definitions of multiple themes or codes. Informed by constant
comparative methods (Creswell & Creswell, 2017), researchers met regularly to discuss
and finalize the codebook to ensure consistency. Subsequently, researchers reviewed each
other’s codes, refining them until 100% agreement was achieved (see Table 2).

Table 2 Codebook for Student’s Open-ended and Interview Data

Theme

Codes

Definition

Example Quotes

Students’ Feedback on
Task Sequencing

Feedback on the
progression of
complexity of the tasks

Students’ feedback on
the design of
CFLingo’s tasks
gradually increases in

I did notice a
difference, and it was
still difficult towards
the end, but it felt

complexity. easier.
Feedback on conceptual | Students’ feedback on | The debate task and
connections of the tasks | the logical flow of essay feedback were

CFLingo’s task design
across all activities.

interconnected, helping
me see how arguments
develop in different
formats.

Other comments or
suggestions

Students’ relevant
comments or
suggestions relevant to
CFLingo’s task
sequencing design

One thing | would
suggest is for the 'Send
Response' button to be
made a little bigger

Students’ Feedback on
Adaptivity

Feedback on
personalized
conversational
experiences

Students’ feedback and
perception of the
personalized
conversational
experiences with
CFLingo

| appreciated how it
was like willing to work
with me in that way,
like a real person
would.

Feedback on
vocabulary adaptivity

Students’ feedback on
CFLingo’s adaptivity
on their vocabulary
levels

The vocabulary would
be beyond my level. |
tried asking CFLingo to
simplify its responses
using prompts, and it
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helped me understand

better.
Feedback on difficulty | Students’ feedback on | | think sometimes it's a
adaptivity CFLingo’s adaptivity little bit too
on their conversation’s | challenging. | don't
difficulty level think it's ever too

usually pretty good
about making it more
understandable.

simple. But if | ask it to
write a little simpler, it's

Other comments or Students’ relevant It sometimes

suggestions comments or oversimplifies when
suggestions relevant to | switching to easier
CFLingo’s task vocabulary, and |
adaptivity design understand that's a

tricky balance to strike

For conversational data, a deductive coding process was used, guided by CH (Peter,
2001), which informed the coding framework. Initially, Initially, he same dataset was
collaboratively coded to develop a shared codebook. A selective coding approach was used
to identify a central theme, such as 'Interactive Factors," which included codes or sub-codes
like 'Implicit Hints." Each theme or code represented a unique idea, with double coding
applied when data aligned with multiple codes or sub-codes. After consolidating their
individual codebooks into a single, unified version, this version was used to code the
remaining interview transcripts. The researchers then reviewed each other’s codes until
they achieved 100% inter-rater reliability. Table 3 below presents the coding structure for
the conversational data. Since CFLingo responds to participants in Chinese, corresponding
English translations are provided in the “Quotes” column. In addition, percentages were
provided for each theme and code. For example, the label 61% next to 'Interactive Factors'
indicates that 61% of the data was coded under the theme of Interactive Factors. In
comparison, 43% of the remaining data was coded under Affective Variables. Percentages
for codes were calculated relative to their corresponding theme. For instance, 31% next to
‘Proficiency’ indicates that, within the theme of Interactive Factors, 31% of the codes
pertained to Proficiency level. Similarly, within the Proficiency level code, 42% were
coded as 'Plus one' and 58% as 'Minus one’.

© 2024. The Authors. Compilation © 2024 Journal of Technology and Chinese Language Teaching 20



Shan, Pan, Weidman

Integrating Task-Based Language Teaching and Generative Al

Table 3 Codebook for Student-CFLingo Conversational Data

(Hint) (53%)

giving them linguistic
hints.

Theme Codes Sub-codes Definition Example Quotes
Learners were given ! FRREA
. . . . —~ =)
Interactive o instruction by CFLingo e ““JLE’]
Proficiency level Plus One A /;U%O
Factors (31%) (42%) that is slightly more :
(61%) ’ ° advanced than the Great! Could you use
current HSK 3 level. aslightly longer
sentence?
BRI "t
. consider". %;{%ﬁﬁ
Learners were given ] 25 1]
. instruction by CFLingo N N
Minus one ol The meaning of "%
(58%) that is slightly less N 7
° advanced than the FS" is "to consider.”
current HSK 3 level. Why don't you give it
a try and answer the
guestion?
The interaction between | $X2x FH &1 51 1)L
. o
Negotiation CFLrllngo and Ieallrner i%ﬁﬁ N _
strategy (10%) reaches a mutual I will ask the question
understanding during again using simpler
communication. vocabulary.
N TR TR
F
implicit CFLingo gives é SR, Ll
Feedback Strategy (DSmo) examples and lets KRS o
(52%) 0 learners correct errors | 10 Make the sentence
(18%) on their own. more complete and
clearer, it can be
rewritten like this
CFLingo reformulates XiHgt L F T
AA I
- part or all of a learner's T{L%Iﬁ£”uj L5
Implicit b laci 22T
(Recast) utterance by replacing That o ARt
(4%) non-target language ats co][;ecr:] o er
items with the correct | 9etting off the plane,
form. Bai Ming plans to
take a taxi to school.
PRI ) F S5 KR
G X EAA AN
o CFLingo allows e i,
implicit learners to try again by | Your sentence

structure is excellent!
Here’s a small
suggestion for
improvement.

Explicit
(25%)

CFLingo clearly states
or corrects the errors.

FATAT LTI
A1) FH 2 SR R
i Gk, f#
TR
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We can connect the
two clauses using a
conjunction that
indicates reason,
making the sentence
flow more smoothly.

Equal Status (6%)

The interaction between
CFLingo and learner
shows equal roles.

B, PR
(SN N

No problem, I'm here
to help you
understand.

Affective
Variable
(39%)

Encouragement
(63%) both
linguistically also
procedural

Compliment
(30%)

CFLingo compliments
learners based on their
progress.

KEF T ARIERIX
M) TARGEE,
R, 4hafi
!

That's great! The
sentence you created
is very clear and
flows well. Keep it

up!

Encourage to
Proceed
(70%)

CFLingo encourages or
motivates learners to
progress through the
tasks.

i B AR T
X, AR R
B-THCHH
T

I hope this
explanation makes it
clearer. You can try
adjusting your

Confirmation

sentence.
CFLingo provides oo Y Ak
constructive feedback E;‘gg?iﬁ’;‘ e

starting with what they

Your sentence is clear

(16%) did well at, aimed at
reducing processing and conveys the
anxiety. meaning well.

Politeness Response to | CFLingo is responsive R

(pragmatics) request and respects the Cé):c ARFTEL

(21%) (23%) learner’s request. course.

RERL R
CFLingo shows %ﬁﬁﬁk'" fl—
Embpath empathy to learners’ Ko ,
E y frustration like friends. | Don’t get
(38%) discouraged! Please

Aimed to reduce stress
and anxiety.

try to arrange it this
way... Give it another
shot.
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A PLZZR— T I
Make CFLingo politely makes ﬁjﬁgiﬁ L
Request requests to learners after PREETR .
(23%) providing hints. Can you try using this
sentence pattern?
A, JRAERH:
1 N vE Ak
Apologize CFLlngo expresses AGIERE, '
(15%) apologies to learners I'm sorry; I didn't
during conversation. explain it clearly
enough.

4.4 Evaluation Results
4.4.1 Students’ Feedback on Task Sequencing Design of CFLingo

Students noted that the sequence of tasks is thoughtfully designed to gradually
increase in complexity. Many participants appreciated how initial tasks focus on
foundational skills, such as sentence generation, allowing them to build confidence before
tackling more challenging activities. One student remarked, "Starting with simple tasks and
moving to more complex ones really help me feel prepared... I can see my progress”. The
design of the task sequence also reinforces learning by revisiting previously covered
material in new contexts. Students expressed that this repetition aids retention and
understanding. One student stated, "I love how we come back to earlier topics in different
tasks... it really helps solidify what I’ve learned”. The results showed that a gradual
increase in cognitive demands (Robinson, 2003b) supports learners in developing their
skills systematically.

Moreover, students also highlighted the logical flow of tasks as a significant
strength of the CFLingo platform. Many participants appreciated how each task builds on
the previous one, creating a coherent learning experience. One student noted, "the way
tasks are connected makes it easy to follow along... I always know what to expect next”.
This coherence helps students navigate their learning progression more effectively as they
achieve higher-level language skills. An instructional implication is that when designing
sequential tasks, in addition to increasing complexity, establishing clear connections
between consecutive tasks can provide students with a smooth transition to new content by
allowing them to easily integrate new material with their existing knowledge schema (Van
Kesteren et al., 2014).

Additionally, students appreciated the variety of task types within the sequence,
which kept the learning experience engaging. Many participants noted that alternating
between different types of activities prevents monotony and maintains interest. One student
remarked, "I enjoy how we switch between debates, role-plays, and writing tasks... it keeps
things fresh”. This variety contributes to sustained engagement and enthusiasm for learning.

In summary, students provided positive feedback on the sequential design of tasks
embedded in CFLingo, which justified that the Cognitive Hypothesis can be applied in
designing GAl-integrated language learning platforms and can yield positive learning
experiences.
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4.4.2 The Evaluation of the Adaptability Design of CFLingo via Students’
Conversations and Feedback

4.4.2.1 The Evaluation of Adaptability via Conversation

Based on the analysis of students' conversations with the language Al platform
CFLingo, several key themes emerged, highlighting the adaptability provided by CFLingo.
These themes reveal how interactive and affective factors influenced learners’ engagement
and progress.

Interactive Factors

Interactive Factors were one of the significant themes, making up 61% of the coded
conversations. Within this category, the sub-code Feedback Strategies was particularly
prominent (see Figure 10), which comprised implicit and explicit forms of feedback.
Notably, implicit feedback, particularly through Hints, had a significant impact, with 53%
of instances recorded. For example, CFLingo remarked, "k 4R #21T 7! Aidix B i
iR EIHEE— . " ("You're very close! However, the structure here needs some
adjustments.”). This strategy not only encourages learners but also invites them to engage
in self-correction, promoting autonomy and critical thinking. In contrast, explicit feedback,

as in the statement "4, IEFRATHEALHAERE—T. " ("Sure! Let’s break it down

more clearly™), although less frequent (25%), serves to clarify specific errors and reinforce
learning outcomes. This combination of feedback types illustrates that CFLingo can
flexibly adjust its responses based on learners' real-time learning needs. This indicates the
effectiveness of the engineering techniques applied in its design, highlighting the
importance of both guided exploration and clear, direct instruction in language learning.

Further enhancing the interactive experience was the proficiency levels. The Input
Hypothesis (Krashen, 1985) suggested “i+1” strategy for Comprehensive Input, which
states that language learners acquire language when they understand messages that are

slightly above their current level of competence, was evident in prompts like, "5 B i{—

X, BEEEMAEF. " ("Please try again, using a more complex sentence”). This
approach encourages students to stretch their language abilities, promoting growth and
understanding. Conversely, the “Minus One” strategy allowed students to encounter
language input that was slightly below the designed HSK3 level, as seen in the interaction,

"l BERE CRA . AR, TR "smooth” 2 "fluent” ("The meaning
of 'Jlii#%" is ‘fluent' or 'unobstructed'; in English, it is 'smooth' or ‘fluent™). This method
provides necessary scaffolding, enabling learners to build confidence while grappling with
new concepts. The balance between these strategies suggests that CFLingo was able to

provide differentiated input, which is vital for accommodating diverse learner proficiency
levels.

The findings suggest several implications for instructional design. First, integrating
Plus One and Minus One strategies into language learning environments can create a more
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adaptable experience for students. Educators can prompt GAI tools to adjust to varying
proficiency levels, allowing learners to engage with content that is both challenging and
accessible. This flexibility ensures that learners can progress at their own pace while still
feeling challenged. Additionally, the diverse feedback strategies observed underscore the
need for training GAI in providing effective feedback. The frequent use of implicit
feedback, such as hints and encouragement, alongside explicit corrections, can foster a

dynamic learning atmosphere. As evidenced by the CFLingo0’s use of feedback, "1y G

TEHT | BRLERMBL, X" ("Your sentence is better! But it can be simpler.

Try this."), designers should aim to balance supportive guidance with explicit instruction.
Designers can input more pre-designed example sentences into the prompt to guide GAl in
cultivating an environment that encourages student autonomy and risk-taking in language
use.

Proficiency level

Negotiation
strategy, 10%

Minus one, 18%

Equal Status,
Plus One, 13% 6%

Figure 10 The Proportion of Categories under Interactive Factors

Affective Variables

The analysis also highlighted Affective Variables (see Figure 11), with
Encouragement emerging as a vital factor, comprising 63% of interactions. Positive
reinforcement, such as in the quote, "3E&E & | i BRTE | " ("Very good! You

expressed it very thoroughly!™), illustrates how acknowledgment of effort can significantly
enhance motivation and persistence among learners. Encouraging students to proceed, as

seen in the CFLing0’s prompt, "#58 7 | BEE M ML ARTRIER |, AJLAFERUHEE
— T, B —2R" ("You're getting close! However, the subject-verb-object structure is

not entirely correct; it can be adjusted slightly. Please try again™), fosters a sense of support
and empowerment. Empathy was another critical component, as the Al displayed

understanding of students' frustrations, responding with phrases like, "% <% , Fi1—i

EF—F" ("No worries, let's take a look together."). Such empathetic engagement not only
reduces anxiety but also promotes a more inviting learning environment. Educators and
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designers can consider integrating empathetic responses into their instructional methods to
ensure students feel valued and supported throughout the learning process.

These findings suggest that designers and instructors should prioritize the
integration of affective variables in educational tools and environments. Designers of Al
platforms like CFLingo can enhance learner engagement by incorporating features that
provide regular positive feedback and encouragement, similar to the examples observed in
the study. Additionally, providing options for empathetic responses can help address
learners’ emotional needs, creating a more supportive atmosphere. By fostering a
supportive and positive environment, student engagement could be enhanced, making
language learning a more enjoyable and effective experience. The following sections
synthesize the specific features that enabled CFLingo to deliver adaptive feedback to
learners.

Encouragement Politeness
(pragmatics)

Emphathy, 8%

Making
request
5%

Comfirmation,
16%

Encourage to Proceed, 44% Priase, 19%
Figure 11 The Proportion of Categories under Affective Variables

4.4.2.2 Students Feedback on Adaptability

A prominent theme in adaptability was CFLingo's ability to personalize learning
experiences according to individual students’ learning paths. Participants acknowledged
that CFLingo offered alternative ways to articulate their thoughts while encouraging
critical engagement with the content. This interaction prompted students to reflect on their
writing processes and explore avenues for improvement in their language skills. The
friendly and supportive tone of the feedback contributed to a positive learning atmosphere,
fostering a greater sense of comfort throughout their educational journeys. In addition to
immediate feedback, students valued the constructive criticism offered by CFLingo. Many
participants mentioned that the platform not only points out errors but also provides
suggestions for improvement. One student shared, "When | make a mistake, CFLingo
doesn’t just tell me I’'m wrong; it shows me how to fix it, which is really helpful”.

In addition, students expressed that CFLingo effectively adapts to their vocabulary
learning needs. Many noted that the platform provides personalized vocabulary exercises
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that align with their vocabulary levels. For instance, as students indicated, when they
respond to CFLingo in Chinese, “it will evaluate the proficiency of my vocabulary”. This
adaptability allows students to engage with vocabulary that is relevant and challenging for
them. Another significant theme was CFLingo's ability to assist with sentence
comprehension. Students appreciated the platform's feedback on their sentence structures
and grammar. One participant stated, "It knows what it's talking about, and it does give
good feedback... I see it as a partner”. This indicates that students view CFLingo as a
supportive companion that enhances their understanding of complex sentence structures
based on their needs.

More importantly, the adaptability of task difficulty appeared to be a recurring
theme in student feedback. Many students appreciated that CFLingo adjusts the complexity
of tasks based on their performance, allowing for a personalized learning experience. One
participant remarked, "1 like that the tasks get harder as | improve... it keeps me challenged
without being overwhelmed”. This adaptive approach ensures that learners are consistently
engaged and motivated to progress in their language skills. Another aspect of CFLingo's
adaptability is its ability to create tailored learning paths for students. Many participants
noted that the platform adjusts the difficulty of tasks based on their performance, allowing
for a more customized learning experience. One student shared, "CFLingo can assess my
progress and then suggest new topics or vocabulary that I should focus on next”. This
feature not only helps students stay engaged but also ensures that they are consistently
challenged at an appropriate level, facilitating steady progress in their language skills.

In summary, findings from student responses and interviews revealed that
CFLingo's adaptability was perceived as a key factor in enhancing their learning
experiences, mainly by providing personalized learning paths. These results support the
applicability of the Triadic Componential Framework (TCF) in designing adaptability for
GAl-integrated language learning platforms, demonstrating its potential to yield positive
learning outcomes. As Robinson (2007a) observed, learners may achieve better
performance in specific learning contexts, such as a Task-Based Language Teaching
(TBLT) approach, when these contexts align with their cognitive strengths. This suggests
that CFLingo effectively leverages TCF to create an adaptive, human-centered, problem-
solving environment, fostering improved L2 production and overall language performance.

5. Discussion and Implications

As shown in Table 1, CFLingo’s task design introduces several innovative
attributes compared to traditional TBLT task design features (Candlin, 1987). Notably,
CFLingo leverages adaptability, implicit feedback, and enhanced interactional demands to
create an immersive, human-centered learning environment. Furthermore, the platform
promotes teacher-Al collaboration, seamlessly integrating technology with pedagogical
goals to enhance student proficiency and fluency in L2 learning. These aspects will be
discussed in the following sections.

5.1 Individualized Adaptability With a Focus on Proficiency Level
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In pre-designed prompts for each pedagogic task, researchers incorporate a step
called “Adaptation.” Initially, CFLingo was given an HSK 1-3 vocabulary list and
instructed to tailor its language use accordingly. Adhering to the “i+1” principle of the
Input Hypothesis (Krashen, 1985), researchers prompt the CFLingo to present learners with
language input slightly above their current level. During the “feedback or follow-up”
sections, CFLingo is programmed to adjust its proficiency level in response to students’
signs of frustration or requests for modifications, utilizing simpler grammatical structures
or rephrasing input based on the chapter's vocabulary bank. This allows the CFLingo’s
proficiency to dip below HSK 3, which is referred to as “i-1.” This adaptability is not
limited to the “Adaptation” step; it is also evident in the “task setting” and “task follow-
up” phases, where CFLingo provides individualized support and ensures continuity.

The data indicates that adaptability is highly rated across interactive task conditions.
This feature includes dynamically adjusting proficiency levels during personalized
dialogues, providing varied and constructive feedback, and facilitating negotiation. On the
affective side, CFLingo offers both procedural and linguistic encouragement, emphasizes
pragmatic language use, and motivates learners to engage with the material, revise their
work, and enhance their L2 production.

5.2 Implicit Feedback: Elevating Task Performance

Constructive feedback on CFLingo includes both implicit and explicit forms, with
data revealing (see Figure 8) that the majority of feedback provided is implicit. This
feedback typically consists of examples (with measures in place to prevent learners from
copying and pasting, ensuring genuine learning), hints that explain grammatical errors in
Chinese without directly supplying the correct answer, recasts, and encouragement for
students to try again. Research indicates that implicit feedback is particularly beneficial for
learners, as highlighted by Ellis (1994). This type of feedback promotes deeper cognitive
processing and helps learners cultivate an intuitive understanding of the language.

5.3 Interactional Demands Enhanced Throughout the Design

In TCF, task conditions significantly influence task performance. Within the
CFLinguo platform, cognitive demands are carefully graded and sequenced. However, the
interactional demands of pedagogic tasks are not explicitly graded and sequenced
(Robinson, 2006). Instead, these demands are enhanced throughout CFLingo design. Most
of the tasks—such as sentence generation, role play, and debates—are open-ended
discussions that promote a two-way flow of communication and divergent solutions.

Robinson (2006, p. 22) emphasizes that “holding task conditions constant is
important to ensuring transfer of training to real-world contexts. The more task conditions
are practiced in pedagogic versions, the more elaborate and consolidated the scripts become
for real-world performance, which successful transfer will draw upon outside the
classroom.” Tasks that allow open solutions encourage creativity and critical thinking,
while a two-way flow of communication fosters interaction between learners and the Al or
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among peers, leading to richer dialogues. Additionally, tasks that promote divergent
solutions support learners in developing various strategies for language use and problem-
solving. CFLingo provides an improved context and environment for task performance,
leading to enhanced outcomes in L2 production.

5.4 Immersive Authentic Chinese Environment Promotes Fluency

In the CFLingo platform, both Al and learners are required to communicate in the
target language, enhancing both situational and interactional authenticity (ELT Concourse,
n.d.). This approach also promotes learners’ aptitude profiles by encouraging practical
solutions and strategic language use during interactions. Often, it can be challenging for
learners to engage in conversations within a target language environment during traditional
pair work due to varying levels of ability or affective factors.

It is exciting to witness this seamless language flow occurring in CFLingo
interactions, where the Al consistently provides examples and hints in the target language
first, creating an experience similar to communicating with a native Chinese speaker. A
thorough analysis of accuracy and complexity necessitates additional data; however, a
significant improvement in writing fluency has been observed, as measured by words typed
per minute and character recognition. Additional empirical data will be analyzed in the
next stage of the research.

5.5 Teacher-Al Collaboration in Providing Instructional Feedback

The designer or instructor is not only able to monitor learners’ progress and learning
behaviors—such as whether they have completed all the questions, if they are using the
target language, and whether they are applying any prompt engineering strategies—but the
stored data also provides a valuable opportunity for teachers to offer follow-up feedback.
As shown in Figure 12, this capability enables teachers to provide collaborative feedback
during the after-task session, assisting students in revising and refining their final target
tasks, such as creating descriptive or argumentative essays.

This design feature aligns with Yan's (2024) strong call for a “human-centered
perspective towards the application of Al in education,” which should be encouraged and
upheld in research regarding the impact of Al on education (Yan, 2024, p. 14). The design
and instructional implication is that when leveraging prompt engineering through the
OpenAl API to develop a platform, designers must ensure that it is structured for a CFL
classroom that prioritizes a human-centered and user-friendly approach, which will
significantly influence the learning experience and outcomes.
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Sample Exercise Interface of CFLingo B1&1#F- Essay Critique{EX 1

Narrative Essays:outline (iC#I32)

CFLIRGoRE: XN AMRAE, Bk, SRMPERS. 769
FERFINRERRELRS (clearly). #AT, —LEBSAILAERLME, Lo
T L FRELETLLEMRIA (detailed explanation) R ASHTAE
RIEEN, TLM]D—ﬁJ flan: “BERESFEIFEERN
{iZ (position), " 2. hiEIERSY, EEUEEIRILUSINI—LEAETS, Bl
- HGE: AL R SEERARRMENZ, Flan: ek
F—Eid FRRTE, ﬁBﬂ]BEMiEEIDB@]T&%. - TR :
AL —MEREEe S A NERER
8, WHERRFIRENS. - B0 Tuﬁﬁfa\ﬂ]$ﬁ”1*wwi‘ i
i, e EEETE—REREEN, ﬁtﬂ*%ﬁ%’ﬁﬁi‘]ﬁﬁ@ﬂ'
B, "3 £R: TLBLE—TEASEREKNXE (
relationship with personal growth) , #Ilf0: “iEiT S5{{1E9HEL

&

ey (EbENERE (gratitude)) . gﬁiﬁ%{?aﬂﬂ:ﬁ/\
l:rtiﬂ AEEHE—IRE SJLIEFE (enrich) {RATHEIA,
BEDRIE:

FIFAILE HAIAESSIRIN, ELANPEIESIBINAETS, SSRAIERTH

Argumentative Essays:draft (ii£3Z)

CFLlingo S—Histif:

IRAOTSIEHAE T — MRIFAOFIK, hEFILRINEE, BRE— M RCHTRT. LITR
—EERI: 1. ISmAOEERE T (RIARRIET T BCAR, BAXEFRGSS T AT RS
i, TSP TEENEERER, FIEEELETRe R RATL.
E=MAENT. IEmEEEE, 2. “EREE: ENEREE (B-5-0) RiHSENAE,
EETEAF LAILAMEET L, TREA—TEREREBEIT—MNERN, FILIER—%
IR, ETR, BWBPRKE...... 3. KEXEEMT: RIERESAKBRIDRE
HEICNANERN, fl0, EMEMCARAILIERES, R, B 4. iSERERS"
R T LSRG FRSISACHNA, XRIEFIF, ENFEIMIR, NRMERHE
EEERHIFREIES, RECIEENFA. 5 “GERESHE": (FRHMMSIEXHERS
Y, BETISF XD, THERESEHRERES ARSI S REEEXRE
BE, 6 “AIREET: MREAMAL, (EIE, HTEEENSEK, HRBEREROE
ik, !ltl ERTLEN K, “HEBRATETILUNEL A SHRARRBETME. 7."8
A BNEASIOERENES, BRI —EENER—H. 8. " k" X
EEARNRESEE, TR AER, {EFRILGA—FHTE, REERER. 1E
HAEL. SAPRR, MOERNT—RASFE. SRR, EEXR, EELILEE)
RIS, F=HMABSHHIMAAGER, EEEEMRS. SRS,

IR SCERILARE AR )R bring up an issue, {RAES|IHIEA, ABIRITFEES

%, WERITE RO, HINRREOA, EEHAR BRERSAR (BIGEENS) , MGCATTLSATESES, ARSI, B2
A? SHHEEEROR: LSS « PIEIERSHREES T {RESERETLAENGRRAEIEA, MRS analyze SEYERATE, XBHIEMEH. BEEA
FMEBEWMA, BEEIEEY, , 1 CE Y, LA —LeERROEIF L £ SR (citations) lLATEHATT IMARN B BBk
BBFEMER, BEE0: FEEA, HLEA, BERNSE— (98 sove SUSRE, RITSETINGARIFERS. BR, HI SGOXAE, MARENL
. ST B EREAEE, MR, X—SERR— MR, MRS

Figure 12 Teacher-Al collaborative feedback through Stored Data on CFLingo

6. Future Direction

The current CFLingo platform, guided by the Cognitive Hypothesis and Triadic
Componential Framework, has paved several avenues for future research and development.
First, as students interact with CFLingo, substantial conversational data are generated,
providing researchers with valuable insights into students’ conversational experiences. The
next step for researchers is to associate these experiences with student characteristics, such
as their perspectives, and to further evaluate how syllabus and task designs influence
learners' writing fluency, accuracy, and complexity. Specifically, analyzing how students
respond to CFLingo’s tasks and instructions—using methods such as sentiment analysis or
discourse analysis—can offer significant insights into their interactions with GAI tools in
language learning.

Secondly, with advancements in large language models, the researchers aim to
incorporate voice input features into CFLingo. While the current version enables students
to practice vocabulary and writing skills, speaking is fundamental to language acquisition.
Integrating a voice input feature would enhance CFLingo’s capacity to support
comprehensive language proficiency.

Finally, researchers propose creating an immersive learning environment in the
target language that aligns with structured Second Language Acquisition frameworks.
Moving forward, the environment will be refined by incorporating interactive elements and
considering learner-specific factors. The impact on learner performance will be evaluated
using empirical data collected through CFLingo, providing insights into the effectiveness
of immersive learning designs for language acquisition outcomes.
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7. Conclusion

This research introduces a pioneering platform that integrates GAI tools within
task-based language teaching (TBLT) syllabus design—the CFLingo platform. By applying
the TBLT framework's cognitive hypothesis and the Triadic Componential Framework, the
design demonstrates how GAI can optimize task adaptability for individual learners,
thereby enhancing the task condition: interactional factors. While the qualitative empirical
data gathered showcases the adaptability of generative Al, it is important to note that the
sample size is relatively small. Nonetheless, the feedback collected indicates that students
have a positive perception of CFLingo, highlighting the benefits they experience from the
progressive complexity of task sequences, and the adaptive feedback provided by the
platform. As students engaged with various tasks in CFLingo, they acknowledged the
impact of affective factors on task design, noting how these elements contributed to their
Chinese learning experience, particularly the perceived difficulty level. Overall, this study
suggests a promising future for GAl-integrated TBLT in further enhancing learners'
accuracy, fluency, and complexity in second language acquisition.

Acknowledgment: We extend our deepest gratitude to Lehigh University's Center for Innovation in
Teaching and Learning (CITL) for their generous funding and exceptional technical support, which were
instrumental to the success of this project.
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The Triadic Componential Framework for Task

Appendix 1

Classification —Categories, Criteria, Analytic Procedures, and
Design Characteristics

Task complexity (cognitive
factors)

(Classification criteria:
cognitive demands)
(Classification
procedure:
information-theoretic
analyses)

(a) Resource-directing
variables making
cognitive/conceptual
demands
=+ Here and now
+ Few elements
+ Spatial reasoning
+ Causal reasoning
=+ Intentional reasoning

=+ Perspective-taking

(b) Resource-dispersing
variables making
performative/procedural
demands
=+ Planning time
=+ Single task
+ Task structure
=+ Few steps

=+ Independency of steps

=+ Prior knowledge

Task condition (interactive
factors)
(Classification criteria:
interactional demands)
(Classification procedure:
behavior-descriptive
analyses)

(a) Participation variables
making interactional
demands

=+ Open solution

=+ One-way flow

+ Convergent solution

+ Few participants

+ Few contributions
needed

=+ Negotiation not needed

(b) Participant variables
making interactant
demands

=+ Same proficiency

=+ Same gender

+ Familiar

=+ Shared content
knowledge

=+ Equal status and role

=+ Shared cultural
knowledge

Task difficulty (learner factors)

(Classification criteria:
ability requirements)
(Classification procedure:
ability assessment analyses)

(a) Ability variables and

task-relevant resource
differentials

h/I Working memory
h/I Reasoning

h/I Task-switching

h/l Aptitude

h/l Field independence

h/1 Mind/intention-
reading

(b) affective variables and

task-relevant state-trait
differentials

h/I Openness to experience
h/I Control of emotion

h/I Task motivation

h/I Processing anxiety

h/I Willingness to
communicate
h/1 Self-efficacy

Adapted from Robinson 2007b, by permission of Multilingual Matters. Reproduced

with permission of the publisher, Multilingual Matters.
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