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Abstract
Research into language learning includes interest in the influence of Artificial Intelligence Interaction (All) an
Concurrent/Sequential Multitasking (CSM) on speaking performance. All refers to systems with intelligenc
similar to human intelligence, Tlesthat involve multtasking include: reasoning, problesulving, and natural
language comprehension. Multitasking refers to the strategies used by the learner to cope with multiple
items at once, with respect to the demands placed on studentgbgdariearning as a result of other demands
and distractions they experience. The goal of this study is-tbiczeto determine the use of CSM and All by
Iragi EFL university students and compare it to their speaking ability, to see if All and CSMaged thiough
correlation and, if so, what that correlation looks like. This study includes 200 participants who enrolled i
education degrees during the 2024/2025 academic school year. Three types of tools are utilized to asses:
objectives of this resgch project: Al Interaction Logs and Mullasking Survey, and a Speaking Skills test.
Following an assessment of the psychometric properties of the instruments and appropriate analyses u:
standard statistics, the results demonstrate that Iragi EragishForeign Language (EFL) College students
have medium levels of Al, of Concurrent / Sequential Multitasking and of productive skills performance. Alsc
the results of this study demonstrate a positive relationship between Concurrent / SequentaskMgl@énd
Al on speaking skills performance. Conclusionsgommendations, and suggestions are then rKage..

Words:Artificial Intelligence in Language Learning, Concurrent / Sequential Multitasking, and Speaking
Performance
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1. Introduction
EFL education has undergone a major digital transformation thanks to artificial intelligence (Al), which ha
enabled learners to practice in a personalized, interactive, and accessible manner. In Irag specifically, traditic
classroom teaching often sfigles with large class sizes and provides limited opportunities for conversation
practice, but Al can help improve speaking skills through the use of technology. The successful use of the
types of technologies will depend on more than just access| @lsal depend on the cognitive architecture of
the learner as they are required to manage several attention demands at once (multitasBiagati(Al
2023)Talking in another language is a hard mental challenge because it needs you to do four teisgmat th
time: think of ideas and what to say, get your body ready to start speaking about it, say it out loud, then che
back and see that you have said what you wanted toosay (Kormos 2006). When learners use artifi
intelligence tools like chatbots, gnmunciation trainers and interactive grammar tutors, they also have to deal
with extra mental work by having to get the hang of operating those tools. Depending on the tool being us
learners may be multitasking (i.e. listening to Al feedback & plantiieg reply simultaneosly) or switching
back from one task to another (i.e. finishing one pronunciation drill & then moving on to the next drill)While
there have been studies examining the use of Atrtificial Intelligence as a tool for language learnaakiZaw
Richter et al., 2023) and studies assessing the effectiveness of using multiple channels simultaneously
completing a task in an academic context (Amez et al., 2022), there is currently an insufficient amount
research investigating the overlaptbese two topics. As such, currently we do not have any knowledge
regarding how differing patterns of multitasking have impacted the ability of Iragi EFL students to perform ore
communication tasks while using Al as a language learning tool. Conssgtleistresearch study intends to
answer the following questions
1) The level of the interaction of Iragi EFL university students with artificial intelligence as well as their
concurrent/sequential multitasking and speaking abilities. 2) Is there an association between the interactior
Iragi EFL university students Wi artificial intelligence, their concurrent/sequential multitasking, and their
ability to speaR
2. Literature Review
2.1 The Concept of Artificial Intelligence Interaction
Al or artificial intelligence, is an enormous, multidisciplinary area of computer science that focuses o
developing systems that can complete tasks as if they exhibitedhumdane 1 nt el | i gence.
single agreed upon definition of what. | . i's; one foundational appr océ
(Russell and Norvig 2020), which classifies A.l. activities along multiple dimensions. First, A.l. activities are
classified into the two major dimensions typically found in all A.l. pese$ the quality of thinking and/ or
the quality of action (or behaviour). Within this framework, A.l. activities fall into four main categories: 1)
systems that think like a human (cognitively); 2) systems that think using rational thought proogssa; (I
3) systems that behave like a human (demonstrating a human behaviour); 4) systems demonstrate rati
behaviour (acting rationally) Al 6s formal scient.i
at the Dartmouth workshop wiedohn McCarthy proposed using the term "artificial intelligence". In the early
years (or, as it is often referred to as "old school Al"), the focus was on symbolic, mathematical explanatio
or definitions and utilizing formal logic to provide evidence $olutions to weldefined problems (Haenlein
and Kaplan, 2019). As researchers attempted to represent the complexities and ambiguities of the real wc
many experienced "Al winters" due to the limitations of older methods to deal with the unceftamtyptex
phenomena. The current resurgence of Al (also referred to as the "third wave" of Al) has resulted from t
combination of large volumes of data (big data), large capacities for processing data (big computing), a
improved methods of deep leargithrough machine learning and, more specifically, through deep learning
(Brynjolfsson and McAfee, 2022)Atrtificial Intelligence Interaction (All) in educational contexts is defined as a
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software/technology platform that has been designed to aid students in completing tasks that require reasor
problemsolving, and natural language comprehension; for example, there are many applications available toc
that can be classified as All basen their specific use within an EFL (English as a Foreign Language)
environment; for example, All in an EFL context would involve the-tvay interaction between a student and
an artificial intelligence entity that has been purposefully created totdaéeilihe processes of instruction,
learning, practice, and assessment; subsequently, All has evolved from a passive means through which u
consume content to a manner through which users are agtivelyed in the instructional process by engaging
with, adapting to, and communicating with AIl. The technology that drives this AIl revolution is machine
learning (ML) technologies and natural language processing (NLP) technologies; by leveraging these
technologies, All systems are able to adapt to the unique individual characteristics of their respective users. The
focus of this research initiative is on the use of conversational Al (i.e., chatbots) for engaging in interactive
speaking practice by providing learner(s) with dynamic feedback on their oral communication, including
feedback on such areas as dialogue and interviewing. (Huang et al., 2023).

2.1.1 Principles of All in the EFL Context

1. Personalization & Adaptivity: Artificial Intelligence Interaction systems are grounded in the pedagogical
imperative that instruction must be dynamically tailored to individual learners’ proficiency, cognitive styles,
and interests. This principle challenges the inefficiency of standardized, one-size-fits-all approaches and is
supported by research on adaptive learning technologies, which demonstrate that personalized pathways can
enhance engagement and mastery (Hwang et al., 2020; Kessler, 2023).

2. Low-Affective Filter: Informed by Krashen’s Affective Filter Hypothesis, AIl is designed to create
psychologically safe, low-anxiety environments for language practice. By offering private, non-judgmental
interaction, AIl reduces learners’ self-consciousness and promotes risk-taking in language production—a
critical condition for acquisition (Krashen, 1982; Fryer & Coniam, 2021).

3. Immediate & Formative Feedback: Effective feedback is most impactful when it is specific, timely, and
formative. All operationalizes this principle by providing real-time, corrective feedback that allows learners to
notice and repair errors during the learning process, aligning with Vygotskian concepts of scaffolded assistance
in the Zone of Proximal Development (Vygotsky, 1978; Timpe-Laughlin et al., 2022).

4. Enhanced Comprehensible Input & Output: All tools mediate both input and output in accordance with
second language acquisition theories. They can adjust linguistic complexity to deliver comprehensible input
(Krashen, 1985) while also prompting meaningful, sustained output—supporting Swain’s Output Hypothesis,
which emphasizes the role of production in triggering syntactic processing and metalinguistic reflection (Swain,
2005; Godwin-Jones, 2022).

5. Learner Autonomy & Agency: All fosters self-regulated learning by empowering learners to control the
pace, content, and goals of their practice. This aligns with contemporary models of autonomy in digital language
learning, where technology serves as a catalyst for learner agency and lifelong learning skills (Benson, 2013;
Lai, 2021).

6. Data-Informed Instruction & Assessment: All enables a shift from summative to continuous formative
assessment by generating rich, actionable data on learner performance. This principle underscores the growing
emphasis on learning analytics in education, where empirical evidence guides instructional decisions and
personalizes intervention (Ifenthaler & Yau, 2020; Kessler, 2023).

7. Task-Based & Communicative Focus: Modern All prioritizes meaningful, communicative tasks over
decontextualized drills. This reflects the task-based language teaching (TBLT) paradigm, in which language is
acquired through engagement in authentic, goal-oriented activities that mirror real-world communication (Ellis,
2003; Kohnke, 2023).

2.1.2 Features of AIl in the EFL Context:

1. Conversational Interfaces (Chatbots): Al-powered chatbots serve as dynamic conversational partners,
enabling text- and voice-based dialogue. Advanced systems utilize large language models to engage in open-
domain, context-sensitive interactions and role-play, simulating real-world communicative scenarios. This
feature provides essential opportunities for meaningful output and pragmatic practice (Deng & Yu, 2023;
Kohnke, 2022).

2. Automatic Speech Recognition & Pronunciation Analysis: Modern ASR systems offer granular, diagnostic
feedback on learners' spoken language. By analyzing phonemes, prosody (intonation, stress), and fluency
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metrics, they provide visual and auditory feedback that supports phonological awareness and intelligibility
development, a critical component of oral proficiency (Chen et al., 2022; Timpe-Laughlin et al., 2022).

3. Natural Language Processing for Analysis & Generation: NLP is the foundational technology enabling
Al systems to comprehend learner input, generate contextually appropriate responses, and perform linguistic
analysis. It allows for the detection and explanation of errors in grammar, syntax, lexical choice, and even
discourse-level features, facilitating form-focused learning within communicative contexts (Godwin-Jones,

2022; Barrot, 2023).

4. Adaptive Content Generation: This feature allows AIl systems to dynamically create or modify learning
materials—such as reading passages, dialogue prompts, and assessment items—tailored to an individual
learner's proficiency level, progress, and pedagogical goals. It operationalizes the principle of personalization
by ensuring linguistic input is consistently within the learner's comprehensible range (Hwang et al., 2020;
Kessler, 2023).

5. Multimodal Interaction: AII platforms increasingly integrate multiple channels of input and output (text,
voice, image, video) to create richer, more contextualized learning experiences. Multimodality supports diverse
learning preferences and cognitive styles, and can enhance comprehension and production by grounding
language in visual or situational contexts (Tai & Chen, 2023).

6. Embedded Scaffolding Tools: Digital scaffolding features, such as on-demand translations, lexical glosses,
sentence frames, and strategic hints, provide just-in-time support to learners. These tools are designed to assist
without supplanting cognitive effort, thereby promoting learner autonomy and facilitating successful task
completion within the Zone of Proximal Development (Lai, 2021).

2.1.3 Pedagogical Benefits AlIl in the EFL Context:

All is changing the way teachers teach. Instead of traditional approaches to education, AIl can support
students with a more personalized, adaptive way of learning that focuses on helping each student reach mastery
(Holmes et al., 2022). All provides students with scaffolded and real-time support, similar to having a personal
tutor. It does this by providing immediate feedback, hints, and explanations that are tailored to an individual
student’s specific errors and knowledge gaps (Jordan & Mitchell, 2023). Because All is constantly adapting to
each student's needs, it helps create continuous optimization of learning pathways for each student througt
ability to stay in their "zone of proximal development" with respect to the tasks thdpiagd meaning that
they are not bored with tasks that are too easy or frustrated with tasks that are too hardhdseskdreas like
language acquisition, All allows for an unmatched number of opportunities for students to practiestakésv
and highfrequency levels, enhancing student engagement and significantly reducing anxiety about makit
mistakes in front of other students (Kessler, 2023). Along with specific, detailed evidence about the progress
students received through all interanspwill also provide educators with specific, actionable insight to support
diagnostic instructional techniques; thereby creating the opportunity for intervention to be delivered in a preci
manner. Ultimately, All will also transform the classroom emwinent from a traditional passive broadcast
type (or model) of instruction to an active dialogical type (or model) of engagement that allows learners
become more engaged with their journey of learning. It will also free educators to be able to foigien
order mentoring and supporting critical thought development and other human aspects of motivating a
providing socieemotional support to studen{§&oodfellow et al., 2016; Vaswani et al., 2017).

2.2. Multitasking in Academic and Language Learning Contexts

2.2.1 The Concept of Multitasking

According to an interactionist and sociocultural point of view, tasks form the basis of all language acquisitic
and provide an environment/situation for negotiation of meaning between individuals (Long, 1996). The notic
of multitasking was derived fronhé early mied20th century focus on the area of computer science, where it
referred to the ability of a central processing unit to perform more than one operation at once {Gate@so

al., 2014). As a basis for metaphorical extensions, this compigaceanodel created many opportunities for
research within psychology; thus after the Cognitive Revolution, which used a strong parallel between huma
cognitive function/use and computer systems for information processing, the term was used metgphorice
(McDonald & Meng, 2009). Consequently, "multitasking” was incorporated into cognitive science vocabular
to describe humans' attempts to concurrently perform or manage a variety of mental tasks (or cogniti
developments/constructs) (McDonald & Meng, 209 digital learning, academic multitasking usually consists
of sharing onebds concentration between primary .
through technology. Using Junco and Cotten's definition of "multitasking”, this stus$yfida multitasking as
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juggling multiple task objectives (i.e., earning grades for each class) during a managed timeframe (i.e., semes
by switching one's attention from one task to another. (Halim & Halim, 2023).

2.2.2 Typologies of Multitasking in EFL context

A critical distinction exists between:

1. Concurrent MultitaskingThe attempted simultaneous processing of multiple tasks, leading to rapid
attentional switching and high cognitive load. Cognitive science clarifies that the human brain does not tru
process multiple attentiedemanding tasks imparallel. Instead, it performmapid, toggling switches of
attentionbetween task® a process known daskswitchingor alternatingtasks multitasking (Dénmez &
Akbulut, 2021). EFL ExampléA student writing an essay while intermittently checking and medipg to
social media notifications, or watching an Englishguage video with L1 subtitles while browsing vocabulary
on a second screen. The linguistic processing for the primary task is constantly interrupted, hindering syntax
planning, lexical retaval, and coherent writing (Zeena , 2024).

2. Sequential MultitaskingThe serial engagement with tasks, dedicating a block of focused attention to one
activity before switching to another. It is a structured form of monotasking arranged in sequence. (Koch
Kiesel, 2022). EFL Examplés learner useshe Pomodoro Technique: 25 minutes of focused reading of an
English article (noting unknown words), followed by anthute break, then a dedicated-@tute block to

look up and record those new words in a vocabulary journal. Each task receives fuleogsdaurces (Zeena,
2024).

2.2.3 Characteristics of Multitasking in EFL context

Key moderators of multitasking efficacy include:

1. Working Memory Capacity (WMC): Higher WMC allows for better maintenance of task goals and
inhibition of distractions during concurrent processing (Amez et al., 2022).

2. Attentional Control (AC): The ability to volitionally direct focus is crucial for managing sequential tasks
and resisting interruptions from Al tool notifications (Draheim et al., 2022).

3. Cognitive Load (CL): Al tools must be designed to minimize extraneous load (poor UX) to free resources
for the intrinsic load of language production (Sweller, 1988).

2.3 The Speaking Skill

2.3.1 The concept of speaking

Speaking is a productive and independent skill that may be defined asimeeskill that requires coordination

of onebés cognitive, linguistic and psychomotor ¢
of speaking competence includgency (the flow and the speed of the conversation); accuracy (the grammatica
and phonological accuracy of the conversation); and complexity (the range of the words used and the comple
of the syntactic structures) (Wen and Skehan, 2021). Speakinfuslamental and developing skill with
respect to foreign language acquisition, making it the primary target indicator of linguistic competence
Speaking is a distinctly human function which involves the physical production of sound in the form of words
groups of words, or sentences (Luoma, 2004; Ulashovna, 2020).According teMietia & Olshtain (2000),
speaking in one's second or foreign language is the most challenging of the four skills because of the comple
involved in creating meaning. It cassspeakers to plan and make strategic choices about the reason, methc
and timing of their interactions within soetultural contexts (Burns & Seidlhofer, 2002, p. 106). Speaking is
also defined as an interactive process whereby meaning is producednamdracated via verbal and non
verbal symbols in many different contexts (Chaney, 1998, p. 13). The type of coordination required for speaki
is performed under severe time constraints and therefore is very different from writing.

e Cognitive Processes: This involves conceptualization (forming an idea), formulation (accessing lexis and
assembling syntactic structures), and articulation (motor planning and execution). It is governed

by automaticity—the degree to which these processes can run with minimal conscious attention, freeing up
working memory for higher-order tasks like monitoring or discourse planning (Zeena, 2025 ; Segalowitz, 2010).

e Linguistic Processes: This is the application of the language system—phonology, morphology, syntax,
semantics, and pragmatics—under pressure. The speaker must retrieve vocabulary and grammatical frames
rapidly and accurately (Wen & Skehan ,2021).

e Psychomotor Processes: The precise neuromuscular control of the vocal apparatus (lungs, larynx, tongue,

lips) to produce the target phonemes, prosody, and connected speech (Holmes et al., 2022).

2.3.2 Function of Speaking
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Building upon the multifaceted nature of speaking, Richards (2006, p. 203) provides a functional taxonomy,
categorizing spoken language into three primary types based on its core communicative purpose:
a) Talk as Interaction: This category has asocial function, focusing on maintaining relationships. It
encompasses the routines of everyday conversation, including opening and closing exchanges, making small
talk, and sharing personal anecdotes or experiences.
b) Talk as Transaction: Here, the focus shifts to an informational function. This type of talk is message-
oriented and involves activities such as asking for and providing information, justifying a viewpoint, seeking
or offering clarification, and expressing agreement or disagreement.
c¢) Talk as Performance: This form has an audience and message focus, where language is crafted for public
delivery. It refers to speaking in formal or extended monologic contexts, such as delivering a welcome address,

2.4. Related Previous Studies

This section reviews three pertinent studies that investigated one or more of the core variables of the current
research—artificial intelligence (Al) in language learning, multitasking, and L2 speaking performance—or
employed similar methodological approaches. The presentation focuses on each study's methodology, sample,
instruments, key findings, and conclusions. These studies are presented chronologically to illustrate the
evolution of research in this domain and to contextualize the rationale for the present investigation. The

discussion and comparison are illustrated in Table (2.1).

Table 2.1 Discussion of Previous Studies with Present Study

Researche | Aims The Sample | Findings Instruments Relationship  to
r/ Current Study
Data
1. Al | Corpus analysis | Establishes
To conversational of study designs; | theoretical
. agents 1improve | evaluation of Al | foundation for Al
systematicall . . .
review speaking fluency | agent types and | in speaking
Y and engagement | learning development  but
evidence on . S
Al 2. Pedagogical | outcomes. highlights
. design Systematic the cognitive
conversationa | Aggregated . !
. . determines review of 75 | research gap that
Huang et |1 agents in | participants . - .
al, 2023) | language from  global effectiveness empirical studies | current study
) . . 3. Gap (2017-2022) addresses by
learning and | studies . e Y .
identify identified: examining
. Limited research multitasking as a
design . :
.o on learners mediator.
principles for .
. cognitive
optimal
effectiveness engagement
' during Al
interaction
To 1. Metacognitive | Mixed-methods | Demonstrates
investigate training longitudinal importance of
how improved study (12 weeks) | strategic
metacognitiv quality of Al engagement;
e instruction | 78 tool interaction current study
affects intermediate | 2. Strategic users applies similar
Kessler . . .
2023) learners ESL learners | showed greater logic to speaking
strategic in the United | writing skills with convers
engagement | States complexity ational Al,
with Al gains examining
writing tools 3. Tool wusage multitasking as a
and patterns strategic
subsequent predicted competency.
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writing learning
development. outcomes
1. Higher | Correlational Highlights
working design with | cognitive-affective
To  explore . . .
memory cognitive testing | interface; current
the . . .
. . correlates  with study builds on this
relationship .
lower speaking by
between . . ..
. anxiety  during examining perfor
working .
memo digital tasks mance
ca aciltzy 95 Taiwanese | 2. Poor outcomes rather
Chen & pactty, EFL multitasking than anxiety, and by
multitasking o . . )
Lee (2022) . university strategies incorporating Al
behavior, and ) . .
. students Increase interaction data.
L2 speaking "
. . cognitive  load
anxiety n .
. and anxiety
digital "
: 3. Cognitive
learning .
) training reduces
environments . .
anxiety in tech-
mediated
speaking

3. Methodological Framework

A pivotal step in the research process is the selection of a suitable methodological design. This study adopts a
correlational design, which is a form of descriptive research aimed at identifying and quantifying the
relationships between two or more variables (Mills & Gay, 2016). It seeks to describe existing associations and
measure the degree to which these quantifiable variables are related (Curtis, et al., 2016).

3.1 Population and Sampling

The study’s population comprised 420 second-year undergraduate students enrolled in morning sessions in the
Department of English at Colleges of Education for Human Sciences within the central region of Iraq—
specifically, Baghdad and Mustansiriyah University—during the 2024-2025 academic year. To determine an
appropriate sample size, the researchers applied the sampling guidelines established by Krejcie and Morgan
(1970). According to this framework, for correlational research, a sample representing 20-35% of a population
in the hundreds is considered sufficient (Ary et al., 2014; Hatch, 2002). In accordance with this
recommendation, a total of 220 Iraqi EFL second-year students were selected through random sampling from
the Department of English / College of Education for Human Sciences at Mustansiriyah University. This
university was selected as it provides a concentrated and accessible pool of the target population.

3.3 Research Instruments

Three primary instruments were used to measure the study's core variables:

1. Instrument One: Concurrent/Sequential Multitasking Questionnaire (CSMQ):An adapted version of
Sanderson's (2012) questionnaire was administered to assess Concurrent/Sequential Multitasking. The
instrument contains 20 items rated on a five-point Likert scale (1 = Strongly Disagreeto 5 = Strongly Agree).
Items were reviewed for cultural relevance. Positively worded items were scored 1-5, while negative items were
reverse-scored. The total score (sum of all items) ranges from 20 to 100, with higher scores indicating greater
perceived multitasking ability.

2. Instrument Two: Al Interaction Logs (AIIL): Participants used a custom Al platform for two weeks
featuring: (a) a conversational chatbot and (b) a pronunciation feedback tool. System logs automatically
recorded objective behavioral metrics, including frequency of sessions, total duration of use, and patterns of
interaction (e.g., time spent in concurrent vs. sequential activity modes). These raw log metrics were
subsequently standardized and synthesized into a single normalized composite score on a 0-100 scale,
representing each participant’s overall level and pattern of Al tool usage.

3. Instrument Three: Speaking Performance Test (SPT): Speaking ability was assessed via a semi-
structured interview, a validated method for eliciting spontaneous oral production (Fulcher, 2010). The
Procedure consisted of two phases:

a) Phase 1 (Warm-up): 3-4 minutes of simple personal questions.
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