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1. Introduction

There is a consensus that digital technology has become an integral
part of language acquisition and pedagogy. From computer-mediated
communication to augmented, virtual and mixed reality, researchers have
demonstrated the affordances and effectiveness of technology that enhances
the experience of language learners and teachers (Klimanova, 2021).
However, as noted in a large body of literature (Flavin, 2012), the disruptive
potential of technology has not been maximised to empower pedagogy that
is appropriate for facilitating learning both inside and outside classrooms
(Reinders et al., 2022). In the context of higher education, for example,
universities have promoted the use of uniformised digital platforms and
technological tools as strengthening student—teacher interaction, student
engagement and the overall tertiary learning experience (Flavin, 2012).
However, integrating digital technology into teaching and learning alone
does not necessarily lead to effective teaching and learning. This is partly
because, often, technology is adopted for its own sake and teaching with it is
not positioned in clear pedagogical goals or strategies. In other words, digital
technology is often employed to facilitate reproducing existing pedagogical
approaches rather transforming or innovating them (Aljawarneh, 2020;
Fry & Love, 2011; Margaryan et al., 2011; Rapanta et al., 2021). This trend
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is still relevant today, although some studies have reported practices
transformed by capitalising on the affordances of enabling technologies,
such as mobile technology (Lan & Tam, 2022; Stockwell, 2021), virtual
reality (VR) (Lan, 2021) and robotic technology (Cheng et al. 2021).

The Australian tertiary sector has witnessed growing diversity in learning
needs in different language learning environments. This diversity reflects
the consequence of multifaceted globalisation and mobility—that is to say
that everything and everyone, including language and culture, are mobile
and fluid in real and virtual spaces (Benson, 2021; Kramsch, 2009). In this
sense, finding ways to diversify learning opportunities and strategies becomes
vital for frontline educators to meet individual learners’ needs. One possible
way is to engage digital technologies in language education, which seems to
have become a norm amid the COVID-19 disruption. Building teachers’
content and pedagogical knowledge to (continually) explore methodological
innovations is essential (Qi, 2021). What is missing, though, is the lens of
design for learning, which acknowledges that learning cannot be designed,
but can be designed for (Goodyear & Dimitriadis, 2013). In considering
teaching as a design science (Laurillard, 2012) that is multidimensional from
a temporal perspective, design is part of the pre-active form of teaching and
can be regarded as a type of planning, conceived as ‘the intelligent centre
of the whole teaching—learning lifecycle’ (Goodyear, 2015, p. 32). Further,
design often includes a process of (re)design based on the interactive forms
of teaching (facilitation of learning in the formal educational setting with
teachers and peers), the post-active forms of teaching (evaluation, reflection
and assessment) and the analysis of data collected for subsequent design
decisions (Goodyear & Dimitriadis, 2013). As Shuell (1986, p. 429) noted,
‘what the student does is actually more important in determining what
is learned than what the teacher does’. In other words, students possess
agentive power to capitalise on learning potential in the process of task
performance. It is essential for teachers to nurture this power through task
design and facilitation—that is, to develop their capacity to design good
learning tasks and to clearly communicate task specifications to students
(Goodyear, 2015). The concept of design for learning foregrounds teaching
as a design science and a moral activity that:

intentionally shapes what other people do, in order to help them
learn, and later in turn shapes their future actions, capabilities,
dispositions, ways of comprehending themselves and the world, and
so on.

(Goodyear, 2015, p. 27)
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Since design for learning is vital for transformative practices, this calls for
the repositioning of teachers-as-designers.

This chapter draws on the nuances of disruption and diversification in
language education and illustrates a design pattern developed in a pilot
study. It is argued that the concept of design for learning must be integrated
into computer-assisted language learning (CALL) and technology-enhanced
language learning (TELL), leveraging the capacity of researchers, teachers
and instructional designers and technological affordances to ultimately
achieve transformative pedagogical practice. As exemplified in our case
study, which pilots a robot-assisted language learning (RALL) task informed
by research, a design-based practice that incorporates technology is urgently
needed in Australian tertiary language programs and beyond. This is an
essential first step for design for learning to become an integral part of
tertiary language programs, reshaping student understandings of language
learning and helping them to experience languages in new ways (Darvin &
Norton, 2017; Norton, 2013).

2. CALL/TELL: Digital technology as an
impetus for disruption

CALL/TELL research has experienced exponential growth and has explored
various aspects of language teaching and learning. Gillespie (2020)
presented the most researched and under-researched topics covered by
777 articles published in highly ranked CALL journals between 2006 and
2016. He found that writing, computer-mediated communication (CMC),
vocabulary and teacher education were among the most active areas, whereas
pedagogy, games and blended learning were the least active topics. CALL
pedagogy, despite a temporarily strong focus in the 2016 literature, remains
under-explored over the years. As Gillespie (2020) noted, most research
focused on language skills, alongside vocabulary, grammar and CMC.
Conversely, research into advanced language learning and integration of
language, culture and context in learning and teaching was significantly
lacking. Another synthesis review article, by Chen et al. (2021), investigated
CALL research trends by drawing from 1,295 articles published over a
25-year period ending in 2020. Also focusing on prestigious journals in
the field, their findings revealed that the development of mobile-assisted
language learning, blended learning and project-based learning has attracted
the most interest. VR and virtual world games, the mixed use of mobile
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and other applications in various contexts, and the integration of digital
multimodality into project-based learning have also drawn attention from
researchers and educators.

Both review studies revealed that CALL is a growing area of research. It has
gone beyond ‘the search for and study of the computer applications in
language teaching and learning’ (Levy, 1997, p. 1) and moved towards the
exploration of the diversity of computer technology used in and integrated
into ‘a language learning context’ (Hubbard, 2009, p. 2). The refreshed
definition of CALL research by Hubbard (2009) considers not only
‘the development and use of technology applications in language teaching
and learning’ (Levy & Hubbard, 2005, p. 143), but also ‘learners learning
language in any context with, through, and around computer technologies’
(Egbert, 2005, p. 4). We share Hubbard’s (2009) definition of CALL and
make connections with what language learners do for their learning today:
CALL has been part of their life and they now ‘have greater control over
choices of what, why, where and when they learn’ (Sun, 2021, p. 1061).

However, not all teachers are tech-savvy, and they are often constrained by
technology accessibility and affordances in the learning context (Sun, 2021).
Face-to-face instruction therein remains a key and preferred teaching mode,
with digital technology employed as an add-on tool for communications and
collaborative learning in schools (Goldie, 2016). Even teachers who have

envisioned the benefit of digital technology for learning appear reluctant to
try CALL/TELL in most cases (Biesta et al., 2015).

During the global pandemic, when teaching online became an
unprecedented norm, teachers were forced to find ways of adapting
pedagogical approaches, with the necessary support of digital technology
(Le et al., 2022). A number of studies have brought teacher agency to the
fore to explore language teachers’ emergency response to online teaching.
Ashton (2022) examined the agency of four secondary school teachers in
New Zealand and called for teacher professional development programs
to better prepare teachers for different kinds of teaching environments
in response to increasing demands in day-to-day teaching. Exploring
teacher agency in a Chinese university teaching context, Chen’s (2022)
study highlighted the important dynamics between digital affordances and
teacher agency under pandemic situations. Her study offered some helpful
teaching strategies, including better supporting students to understand task
instructions by deconstructing and modelling task procedures in advance,
and allowing for multiple submissions to lower the stakes of testing and to
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nurture students’ self-learning. Both studies have reinforced that teachers’
consistent exploration, practice, evaluation and reflection are crucial to
better position themselves to positively cope with digital stress and to build
confidence in using digital technology in teaching practice (Chen, 2022).

The aftermath of the pandemic has bolstered the growth of CALL/TELL,
but it cannot guarantee transformative pedagogical practice. To effectively
integrate technology into language teaching/learning, with the aim of
innovating and transforming learning, rather than reproducing traditional
teaching practices, as Flavin (2012) warned, it is time for CALL/TELL
researchers and language teachers to rethink and redesign contemporary
learning experiences that learners desire (eBeetham & Sharpe, 2013, 2020).
Egbert et al. (2018) identified eight major gaps in CALL research, including
a lack of information and understanding about implementing CALL tasks
on a day-to-day basis in language classrooms. They urged CALL scholars to
pay specific attention to how language teachers plan, implement, assess and
think about CALL tasks both inside and outside the classroom, throughout
the curriculum and school year, and how the process may affect learning
progress and outcomes. This holistic approach to focusing on the process
of CALL is essential to ensure optimal development and integration of
CALL, which can significantly enhance the quality of language teaching
and learning outcomes if teachers are supported throughout the design and
implementation process (Rienties et al., 2018).

3. Design for learning in CALL and RALL

3.1. Design for learning in CALL research
and practice

Connecting CALL to the theoretical concepts and approaches of design
for learning could potentially address Egbert et al.’s (2018) concern that
more CALL research is required to explore language teachers’ design,
implementation and assessment process, and to relate that process to
students’ learning progression and outcomes. Integrating CALL and design
for learning requires ‘a shift of design thinking from the traditional design-
as-final products to design-as-ongoing process’ (Sun, 2021, p. 1060).
Several studies have looked into the needs and challenges of preparing future
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language teachers for evolving educational contexts and have advocated
for more research and practice in forming teachers-as-designers (Colpaert,
2010; Kuure et al., 2016; Mor & Mogilevsky, 2013; Qi et al., 2023).

Associated with teachers-as-designers, research has focused on interventions
aiming to support teaching with technology. One well-known example is
the technology, pedagogy and content knowledge (TPACK) framework
developed by Mishra and Koehler (2006), which guides reflective practice on
the equal relationship between technology, pedagogy and content as teachers
create designs for learning (Rolf, 2021). However, undertaking reflective
practice grounded in TPACK does not necessarily lead to good design,
because design prioritises teachers” ability to create and share their designs,
with the emphasis on learners, the context and processes of learning (Law
et al., 2017). Similarly, Puentedura’s (2014) SAMR model (substitution,
augmentation, modification and redefinition) also consistently emphasises
teachers using technology as a means of examining what they can and should
do. While this focus allows teachers to progress through the hierarchy from
substitution and augmentation to modification and redefinition, learning
is highlighted as a product rather than as a process (Hamilton et al., 2016).
Critical accounts of both TPACK and SAMR have highlighted the dynamic
nature of teaching and learning with technology. As Koehler et al. (2014)
noted, it is imperative for teachers to understand the relationships between
teaching, technology and learning for nurturing students’ growth and
achievement across space and time. According to Goodyear and Dimitriadis
(2013), design for learning is a practical strategy, but also needs to be
theorised, taking into account questions such as ‘who is doing the learning,
why do they learn, and what do they learn and how do they learn?” These
questions encompass the three main components of design for learning:
1) design of the task, 2) design of the physical architecture and 3) design of
the social architecture for learning (Carvalho & Goodyear, 2013).

In considering teaching as design and teachers-as-designers (Goodyear,
2015; Goodyear & Yang, 2009; Laurillard et al., 2013), it is important that
teacher-designers are encouraged to learn from and build on the work of
others to inform decisions they make in their design. This is often achieved
through teachers sharing teaching ideas and good practices. Specifically,
teachers are expected to develop knowledge and skills of design that have
a positive impact on sharing, exchanging, discussing and improving their
educational processes (Ghislandi & Raffaghelli, 2015). To achieve this,
it is necessary to develop a structured, systematic design approach in a
common, simple and accessible design language (Sun, 2021). This design
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approach helps to bridge the proximity in testing, expanding understanding
of the problem and finding ways of handling the problem; and support
collaboration and meaningful conversations among instructional designers,
researchers, and teacher-designers in the design process to achieve a shared
goal. Alexander et al. (1977) suggested a patterns-based approach—or, put
simply, design patterns. The benefits of implementing Sun’s (2021, p. 1064)
design patterns include that they act as a ‘design tool’, mediate ‘concise
and accurate communication’ among stakeholders in the design process,
‘disseminate expert knowledge to novice[s]’ and offer ‘reusable solutions to
commonly occurring problems at the very heart of sustainability of design’
(see Avgeriou et al., 2003; Frizell & Hubscher, 2008; Goodyear, 2005).

Design patterns are adopted to support e-learning (Goodyear, 2005), but
they have not yet been widely used in CALL/TELL. Sun (2021) adopted
the pattern by Alexander et al. (1977)—including problem, context and
solution, and added pedagogical underpinning as the fourth dimension
(Chatteur et al., 2010; Laurillard, 2012)—in developing her online Chinese
language courses at a New Zealand university. She argues that pedagogical
underpinning indicates pedagogical patterns that are powerful for teacher-
designers for not only narrating a sequence of teaching—learning activities,
but also for relating and mapping them to pedagogical principles. Her
creation of the fourth dimension is also inspired by Goodyear’s (2005)
modelled design patterns in which design experience, educational values
and research-based ideas are highlighted. When aiming for effective designs,
according to Chatteur et al. (2010), it is crucial to embed pedagogical
theories, case studies and teaching strategies and tactics.

Sun (2021) chose a number of design tasks that captured the pedagogy
and learning principles informed by her design for learning. Adopting
the format of the e-learning pedagogy-embedded pattern (Chatteur et al.,
2010), she incorporated six sequential components into her design pattern:

context
problem

literature search for solution (pedagogical theories, case studies,
teaching strategies and tactics)

solution
5.  consideration of other patterns

6. references (presentation of literature used in the design).
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Most worthwhile, as Sun (2021) noted, was her experience as a teacher-
designer in the process of design. The design patterns developed in her
research gave her flexibility and space for reflection and improvements
over time:

I felt that I was constantly prompted to reflect and connect
pedagogical values and principles to the design patterns. I also found
that the reflection was extremely helpful, e.g., it helped explain why
some tasks had worked better or been favoured more by students.
I also felt inadequate in trying to understand the pedagogical
principles behind some of the tasks, and it was a valuable learning
experience to research the related literature.

(Sun, 2021, p. 1078)

Sun’s design patterns and her reflective account provide us with a holistic
view embracing different models to inform effective pedagogical solutions
foregrounded by the concept of design for learning. Keeping the sequence of
problem, context and solution, we focus on the pedagogical underpinning
of each of the three components. We also need to expand the pattern by
adding diversification as a new component to emphasise our commitment
to accommodating diverse learning needs. In addition, ongoing reflective
practice is critical for learning designers as they progress through each
step of the design process, following the design pattern and informed
by practices from the classroom. We unpack the development of our design
pattern below.

3.2. Considerations of design for learning in RALL

Despite growing academic interest in RALL, particularly in the context of
young learners (Vogt et al., 2017), to our knowledge, few researchers have
engaged with RALL as an emerging subfield of CALL/TELL and design
patterns. Most studies in RALL have highlighted design-based research
(DBR) as a widely accepted qualitative research approach, highlighting
collaborations between researchers, practitioners and instructional designers
(Belpaeme et al., 2018). The DBR approach poses a series of design
principles, procedures and practices, mostly through various iterations of
tests and refinements, that ensure that the design is constantly informed by
the results of such tests (Cheng et al., 2021). Consequently, DBR allows
and encourages a collaborative process of design, involving practitioners
and researchers, to co-develop educational interventions to bridge the
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theoretical research and educational practice (Getenet, 2019). Cheng et al.
(2021) were one of the very first teams looking at learning design in RALL
for young learners. As a collaborative team consisting of language teachers,
instructional designers, and educational technologists and researchers, they
created and designed an authoring system of robots and tangible objects.
This authoring system enabled young learners to experience a scenario-
based interactive language learning environment. Their system design and
development process included four cycles, each lasting 18 weeks. Each
cycle was constructed in four phases: needs analysis, system prototyping,
system evaluation, and improving system functionalities and usability.
A fifth phase, reflection, was added after all four cycles were completed.
Their study revealed the following key findings:

1. Cross-disciplinary expertise is required, and factors concerning
children’s language and cognitive development, child—robot
interactions, and hardware and software design and evaluation should
all be considered in a comprehensive design framework.

2. The design team needs to consider effectiveness-related issues to
mitigate usability concerns, including what is the effective setting for
learners, in their case, for child—robot interaction.

3. For child—robot effective interaction, the tablet should be smaller in
size and attached to the robot’s hand or belly to avoid distraction.

Notwithstanding the difference in target learners, these results are worthy
of note for our design patterns approach.

Focusing on adult learners learning Chinese as an additional language, we—
as a group of researchers, language teachers and instructional designers—
were inspired to work towards tasks designed to cater for different learning
needs. Our design approach—adopting a socially embodied robot—
emphasises RALL as a viable means of facilitating adult learners” language
practice in a real-life context. This is especially important when learners’
opportunities and resources for acquiring and using the language they are
learning are constrained, even in a multilingual and multicultural society
such as Australia.
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4. The study

Informed by design for learning, this study developed a design pattern
specifically for guiding RALL design. Through this pattern, we designed
a multimodal language learning task for adult learners to complete, with
the support of a suite of emerging technologies, including a robot, a tablet
and tangible objects. This task focused on facilitating our intermediate-
level learners (second year) to acquire a Chinese sentence structure, the
ba-construction, in a real-life context. It was evaluated by five participant
learners in a Chinese language class at an Australian university. We received
institutional human ethics approval to proceed with the pilot study in 2021.
Five participant learners, two females and three males aged between 20 and
25, volunteered for the study. They were the only five learners enrolled in the
intermediate-level Mandarin course offered for non-heritage learners at this
university. The following two sections explain how we developed a RALL
design pattern and how this design pattern was implemented and evaluated.

4.1. Developing a RALL design pattern

As illustrated in Figure 7.1, our design pattern comprises four components,
context, problem, solution and diversification, together presenting an
overarching view of the design stages. Specifically, comtext refers to the
situated design for learning, focusing on task overview and organisation;
problem highlights why educational interventions are necessary; and solution
presents the task designed for learning intervention. Instead of seeing the
pedagogical underpinnings as an additional dimension, our design pattern
allows teachers-as-designers to elicit details by inquiring into, and reflecting
on, how targeted goals can be reached in each component, and incorporating
context-dependent pedagogical values, factors and theories with evidence
and visions (Goodyear, 2005). Additional factors such as people, things,
place, information, ubiquitous technologies, space and time are considered
in the reflection process (Benson, 2021). Following the solution stage, our
design pattern presents pedagogical suggestions at the diversification stage
to help diversify the design, potentially involving design modifications.
Diversification is a featured component of our design pattern. Based on
the research-informed piloting, the diversification stage provides space
for ongoing (re)design that considers learners’ evolving learning needs
(Goodyear, 2015) and is centred around design for learning.
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Figure 7.1. A design pattern for teachers designing for adult language
learning at university

Source: Authors.

4.2. Implementing and evaluating the RALL
design pattern

The design pattern discussed above can be further illustrated with reference
to the design process of the pilot study (see Table 7.1). Aiming to evaluate
the validity and effectiveness of the design pattern, the pilot study adopted
a combination of qualitative and quantitative research approaches and
involved a research team comprising two language teachers-as-designers
and instructional designers, and five adult learners as the participants.
Primary data gathered from the participants, who were enrolled in an
intermediate Chinese course in an Australian university, include their
responses to pre- and post-study surveys and their group discussions upon
completing a learning task. The research and design teams undertook
reflections throughout the design process, drawing on their observation
of the participant learners taking part in the task and individual recounts of
their experience. Descriptive statistics and thematic analysis were employed
to analyse the data collected from the learner participants and reflective
notes shared by the research team.
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4.2.1. Context

Context specifies where the task design was situated, the role of the class
teacher and students, and the learning objectives. Two experienced language
teachers of Chinese worked with an instructional designer specialising in
research and practice on educational technology to brainstorm the key
challenges adult learners face in learning. Both teachers had experience
teaching Chinese as an additional language at Australian universities. They
shared the view, supported by data from the pre-study survey discussed below,
that students generally found the ba-construction challenging to master.
This is mainly because there is no equivalent English structure that students
can draw on or that teachers can refer to when explaining the construction.
While the basic sentence structure seems to be straightforward, subject — ba
— object — verb, indicating the result or influence of an action, most learners
find it difficult to know when to use this construction. Learners become
even more confused when encountering variations of this construction.
In view of these difficulties, the research team decided to create real-life
contexts for students to use the ba-construction, hoping to enhance their
awareness of when and how to use it appropriately.

4.2.2. Problem

Part of a typical design approach, taking advantage of the practical
experience of the two language teachers, is to see the problem as a symptom
of some larger problem’ (Goodyear, 2015). The account of both teachers
at the initial brainstorming sessions initiated the problem dimension in
the design pattern, identifying areas that needed educational interventions
corresponding with research findings and visions. These suggested the need
for enabling technologies to help solve the problem, given the constraint
of class time, the feature of the ba-construction in using the language for
communications and the need for technologies enabling multimedia as
resources in support of learning.

A pre-design survey was administered to understand students’ general view
of the difficulty level of the ba-construction and self-assessment of their
acquisition of the construction after they had learnt it during the semester.
The questions in the survey were multiple-choice, created by the research
team based on the two language teachers’” experience and student feedback
received in previous years of teaching. The questions aimed to capture a
quick and spontaneous assessment of student understanding and mastery
of the ba-construction. The research team sought external validation of
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the survey questions from experts. The students were asked to provide
their perception of the difficulty level of the ba-construction and identify
support that could potentially help them acquire the construction. Four of
the five students highlighted ways that could support them to confidently
acquire the ba-construction. They nominated having more practice using
the ba-construction in ‘scenario-based activities with others in class’, or
in ‘a real-life situation’, as the most favourable approaches. One student
added other possibilities, such as ‘having more translation exercise’ and
‘receiving more explanation about the use of the ba-construction’. Another
student, who specifically indicated that the ba-construction was difficult to
learn, wanted to ‘practise using the ba-construction in a real-life situation’.
According to one student, the ba-construction ‘is not too difficult and not
too easy. [I] understand most of the time but still need help sometimes.’

Based on the teachers’ feedback, the pre-study survey results and the research
team’s assessment of the affordance of the authoring system developed by
Chengetal. (2021, see below), we created a ‘Making Dumplings’ task design
as a solution to the problem. This solution presents a research-informed,
data-based task design and evaluation process, supported by the research
team’s ongoing reflection.

4.2.3. Solution

At the solution stage, our RALL design adopted an authoring system
developed by Cheng et al. (2021) to facilitate task completion in an
immersive Mandarin learning context. This system enables interaction
between the learner, a robot named Kebbi, a tablet and tangible objects
with barcodes attached. An example of such an interaction is presented in
Figure 7.2. In this task design, Kebbi is a human-like social agent, facilitating
the making and cooking of dumplings by two students. Each pair, with
one student acting as head chef and the other as sous chef, carefully listens
to Kebbi’s step-by-step instructions about how to make dumplings and
scans the barcode of each food ingredient and piece of kitchenware using
a barcode reader. The scanning of the barcodes provides the learners with
hands-on experience of using the ba-construction, as it enables Kebbi’s
recognition of the learners’ moves. Following Kebbi’s instruction, the head
chef tells the sous chef what to do and how to do it step by step in Chinese.
The system also allows learners to ask Kebbi to repeat an instruction that
they fail to understand (see the interactions between the learners and Kebbi
in Figure 7.2). The tablet is used to provide extra help with students
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understanding of the robot’s speech by displaying images and texts. The task
enables students to listen to the robot, speak with their peers and Kebbi in
Chinese (English may also be used) and handle real objects, creating a real-
life context for making dumplings. The task design process following the
proposed design pattern is presented in Table 7.1.

Figure 7.2. An excerpt of learner-robot interactions
Source: Authors.
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4.2.4. Diversification

Diversification, the final stage in the design process, provides an avenue
for language teachers-as-designers to rethink and reconsider possibilities of
redesigning the task for different learning needs. This includes inviting the
class tutor to help diversify the design for learners needing more practice
out of class, and having students, as co-designers, design new tasks that
are of interest to them in real-life contexts. Our developed design pattern
can serve as a useful guide, enriching diversification by facilitating either
personalised or collaborative learning. It is crucial to consider various levels
of diversity carefully. This may include accommodating different learning
contexts and environments, as well as acknowledging the varying levels
of language proficiency and experiences with language and culture.

4.2.5. Evaluation of the task design

During the design process, multiple tests took place, followed by rounds
of refinement of the design, particularly the technical part, led by the
instructional designer/researcher, as well as volunteer learners of Chinese
at other institutions. The five students who completed the pre-study
survey piloted the task with the authoring system installed, as shown in
Figure 7.3. The design team observed the process together with the class
tutor. Observation notes were recorded by the team, incorporating students’
interactions with the robot and their peers, and issues arising throughout the
process. Upon completion of the task, an informal group discussion took
place, and a post-study survey was distributed onsite to gather students’
immediate feedback on their experience.

Figure 7.4 presents selective findings from the post-study survey in which 32
statements (Appendix 1) were provided for students to indicate their agreement
from 1 (strong disagreement) to 5 (strong agreement). The statements were
created based on the knowledge of the research team and their observations of
the rounds of testing undertaken before the piloting. They were reviewed by
external researchers who have knowledge of Chinese teaching and learning.
Students indicated their level of consensus regarding the positive experience
they had with the designed task. Specifically, they believed that the task
provided them with a culturally immersive learning experience and allowed
them to simultaneously listen to the robot, speak much more Chinese using
the ba-construction and engage in the hands-on practice of making real
dumplings. Most importantly, they strongly agreed that, after this task, they
knew the ba-construction better and felt more confident using it. In terms of
interactions with the robot, they showed a positive attitude towards the robot’s
clear instructions that were easy for them to follow while accomplishing the
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task. The task was designed in such a way that it not only encouraged the
students to reproduce the ba sentences spoken by Kebbi in a meaningful
context but also prompted the students to paraphrase the sentences they heard
from Kebbi when interacting with their partner. Students’ overall experience
of learning Chinese in this task was satisfactory. However, they also pointed
out a few challenges they experienced in the task, for example, the lack of
familiarity with certain key vocabulary items needed for completing the task,
as pointed out by two participants, even though the vocabulary needed for the
task had been taught in advance (mean = 2.80, standard deviation = 1.30).
Although, overall, it was a positive experience for the students, the activity
was challenging, as multiple actions were happening almost simultaneously:
the students had to listen to the robot, understand its instructions, relay the
instruction to their partner while scanning the objects needed for each step
and performing the required actions, such as washing and cutting chives
(see Figure 7.2) (mean = 3.8, standard deviation = 0.45).

Figure 7.3. Making dumplings with a robot, a tablet and tangible
objects (food ingredients and kitchenware)

Source: Authors.
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Figure 7.4. Students’ positive perceptions of statements incorporated
in the post-study survey

Note: Mean and standard deviation presented.

Source: Authors.

4.2.6. Reflections

The research and design teams shared reflective notes on LINE, a social
media platform, the day after the students completed the task in class.
Figure 7.5 demonstrates some of the key interactions between language
teachers-as-designers and the instructional designer on LINE. The design
team acknowledged the challenges students encountered as indicated
in their post-study survey (see Figure 7.4).

A week later, the research team gathered again on Zoom to reflect more deeply
and critically on their observations, particularly of students’ experiences, and
discuss possible improvements to the task design. The discussion focused
on two aspects: task design and implementation. A thematic analysis of
the Zoom interactions among the design team revealed concerns over the
task design, including the necessity of using a tablet for supporting learners’
understanding, speech detection issues and the robot’s performance in the
task operation. Although students found the tablet helpful for displaying
images and texts that provided extra support for comprehension, the design
team was reluctant to positively appraise this tool, reflecting instead on the
fundamental purpose of the task. One of the teachers asked: ‘what was the
task for? are we focusing on students’ language development or their [use] of
the ba-construction for communications?’ The team felt that the tablet, while
beneficial in terms of improving students’ understanding of the content,
could be a distraction, diverting them from concentrating on listening, and
delaying their response to the robot and performance of actions required to
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complete the task. Part of the solution, the instructional designer suggested,
was to reconsider the role of each device and its functionality in alignment
with the purpose of the intervention that the task aimed to achieve.

Figure 7.5. The design team’s immediate reflection, shared on the social
media platform LINE
Source: Authors.

As the design team pointed out, this meant rethinking ‘what might be the
preferred way for learners to learn or practice’. The students involved in
the task found the digital content on the tablet useful. It supported their
learning, as the images of food ingredients and kitchenware and words
spoken by the robot helped their comprehension of the task requirements.
However, others might prefer practising with the robot only so that the
robot becomes a more social, human-like figure. The chosen design was
expected to support individual learners’ engagement in the task and bridge
the gap for students progressing towards interacting with other people for
meaningful and effective communication in various contexts. Our team’s
critical discussion, reflecting on the design and implementation of the task
and inquiring into each component of the design pattern, is fundamental
to theorising the design for future learning. This practice-informed research
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demonstrates teaching as a design science, in which research evidence

and aims are taken into account to revamp students situated activity
(Goodyear, 2015).

Students also mentioned seeking support from their class tutor when
they encountered difficulties in accomplishing the task. The design team
responded to this feedback by raising concerns about:

how might the class tutor think about their involvement in our
RALL task? what about other teachers if they attempt to adopt our
task for their learners and learning environments and contexts?

This reflection prompted consideration of the role of class tutors and
potential pedagogical approaches in support of task design, as well as
students’ ability to learn the content and apply it in real-life contexts. The
two language teachers discussed the potential engagement of class tutors in
the next round of the task redesigning process to better tailor the design to
meet students’ needs more effectively. Both suggested that the interaction
between the students and the robot should receive more attention in task
design at the diversification stage.

The language teachers also reflected on their roles in the research-led design
process. Similar to Sun (2021), one of them reflected:

I don’t know if I am a learning designer as the literature suggests.
I know I am a teacher and a learning facilitator caring for my students’
learning progress and performance. I have to admit, though, this
task design process with my fellow teacher and instructional designer
helped me realise my accountability and professional identity
in language education. I enjoyed brainstorming with my team
members and came up with creative ideas that eventually became
our creation of learning resources for students. Working along with
the established design pattern provided me with a fresh insight
into what learning design means to me, our team and students.
Our collaborative process with the design team brings so much
inspiration for me to carry on as a teacher, a facilitator, a researcher
and possibly a designer.

Here we see this language teacher becoming aware of the multiple roles she
had taken on in language education. Although her devotion to her role as a
designer was emerging, she valued the experience of engaging with her fellow
teacher and the instructional designer in the task design process. It might
seem presumptuous for a teacher to claim a new professional identity after
having a positive experience. Yet this teacher was clearly aware of, and had
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considered the possibility of, having a new identity added to her other
roles in her professional life in the foreseeable future (Ashton, 2022). Her
growing sense of being a teacher-designer was seeded in, evolving through
and situated in (ongoing) collaboration with her fellow teacher-researcher
and instructional designer-researcher.

5. Discussion and conclusion

Drawing on the design patterns for CALL/TELL (Sun, 2021), we
developed a design pattern consisting of four sequential stages for a RALL
task design—context, problem, solution and diversification. Within each
stage, our design pattern enabled us to identify, explore and discuss possible
design ideas and pedagogical underpinnings, alongside ongoing reflection,
considering people, things, information, place, ubiquitous technologies,
space and time in a sustainable, sequential manner. Our creation of the
design pattern reflects design for learning in principle, highlighting
language teachers-as-designers who are encouraged to explore ways in

which they can design for students’ personalised and collaborative learning
(Goodyear, 2015).

Piloting the task design with five students facilitated our further examination
of the validity and effectiveness of the design pattern developed in this study.
As confirmed by the students, the dumpling-making task allowed learners
to fully engage in hands-on task completion in a real-life setting, mobilising
their listening and speaking skills as well as grammatical knowledge about
the ba-construction.

In addition, closely examining the task design process enabled the two
language teachers to develop their awareness of, and strengthen their
confidence in, their teacher-as-designer identity and capacity. Their agentic
actions in taking the lead in designing, testing, refining and piloting the task,
and observing and reflecting on the process of design and implementation,
demonstrated that digital competence is one of the key design competencies
needed for effective task design in RALL (Rolf, 2021). At the stage
of diversification, we considered students’ feedback and the potential
involvement of class tutors in task design refinement, as our design approach
regards students as co-designers in the design process (see Table 7.2).
In fact, we regard such refinements as an ongoing endeavour, enabling us
to work towards the best possible design and implementation of learning
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tasks to meet the needs of learners in different learning contexts. This could
involve multiple rounds of testing, feedback from learners and language
professionals, and ongoing reflections from the research and design teams.

The design pattern developed in this study can be adapted by language
teachers, instructional designers, researchers and students. It can be tailored
to suit individual design needs and should be used as a springboard to
embrace different ideas (Cross, 2023; Rolf, 2021). According to Goodyear
and Dimitriadis (2013), the success of design for learning depends on the
work of language teachers-as-designers, other professionals and learners.
Learners who engage in the implementation of the design provide the design
team with more understanding of their learning needs for better (re)design.
This highlights that design for learning involves adaptation and fine-tuning,
and that ongoing reflection is vital throughout the process. Collaboration
is crucial. A collaborative and reflective design for the learning process
is particularly important for RALL, as RALL tasks are often multimedia
and multimodal, requiring the concerted efforts and expertise of a skilled
research team. This collaborative process emphasises knowledge sharing
and building that is also centred around a community of practice (Wenger,
1998). As Carvalho and Yeoman (2019, p. 22) note:

successful collaborations of this nature depend on the materialisation
and subsequent spatial orientation of information and ideas relevant
to the task, and an ability to communicate and work with others to
identify potential design solutions and converge on a single ‘good’ as
opposed to ‘correct’ solution.

Our attempt at task design is consistent with this view, centring on human
agency, language teachers-as-designers and students; utilising the support
of instructional designers and researchers; and interacting with ubiquitous
technologies in the constantly evolving arena of spatial-temporal language
learning. We acknowledge that having such a strong learning design team
is a luxury often unattainable in real life. However, our findings indicate a
growing need for such a team to narrow or bridge the gap between what is
needed in teaching and learning and what technological affordances we can
tap into to meet such needs. Not every teacher is tech-savvy, and not every
technical expert has a good knowledge of classroom needs.

We also acknowledge that there are limitations in this study, as data
generated from one task design and one round of task implementation with
a small number of student participants cannot be generalised. However, this
study provides useful insights into how a design pattern can be developed
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that supports language teachers in designing for personalised and/or
collaborative learning. Although our pilot study took place in a classroom
setting with a small number of participants and under the supervision
of the class tutor, the same or similar tasks and the RALL environment
could be scaled in different ways and at different levels. For example, the
task environment can be replicated in a computer lab where a number of
robots and tangible objects can be installed. Students could complete the
task with the robot and their peers outside class time (that is, in their own
time without the supervision of the class tutor). The recent development of
generative Al unleashes endless opportunities for RALL task design to be
executed beyond the confines of the classroom and classroom times.

Finally, our design pattern, drawing on the literature and expanded in our
RALL task design, should be seen as an iterative process that has the potential
to inform any task design undertaken by language educators. Focusing on
classroom learning task design at a tertiary level, this case study provides a
starting point for examining how design for learning can be implemented
in RALL task design, and how this process can help language teachers
to become confident designers for learning. We see language teachers as
learning designers by the nature of their profession; however, they need
ongoing support and collaboration with instructional designers and RALL
researchers to effectively integrate design for learning into their day-to-day
design practice.
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Appendix A: Post-activity survey on
learning experience with the robot

Your experience with the robot in practising °!. Please indicate the level of
your agreement with each of the following statements. 1 = strongly disagree
and 5 = strongly agree.

I like the activity because it is hands-on.

I like the activity because it relates to real life.

I spoke a lot of Chinese using ! in this activity.
I now know better when to use ¥I.

I now know better how to use $5I.

1 seems easier to use than before.

I still chink $°1 is difficult after the activity.

I think activities like this can help me learn Chinese better.

Y N NN R =

I like listening to the robot’s instructions.

—_
e

The robot’s instructions are clear.

[a—
—_

. The robot’s instructions are easy to follow.

—_
[\

. The robot’s instructions are hard to follow because there were lots
of words I did not know.
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13.

14.
15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.
26.
27.
28.
29.
30.
31.
32.

I did not understand the robot’s instructions because it spoke
very fast.

I don’t mind repeating myself to get my sentence right.

I like speaking after the robot (following the robot’s instructions)
because I could be sure my sentences were correct.

I didn’t mind when the robot didn’t understand me.

When I did not understand the robot, I touched the robot’s head to
ask it to repeat what it had said.

I found the activity challenging because I had to listen, speak and act
at the same time.

I found this activity engaging because I had to listen, speak and act at
the same time.

The contents on the tablet (e.g. images and texts) are helpful.

When I didn’t understand the robot, I referred to the contents on the
tablet for clarification.

The contents on the tablet (e.g. images and texts) should be displayed
on the robot’s face.

When I didn’t know what I should do in the activity, I sought help

from my teammate.

I sought help from my teacher when I did not know how to proceed
with the activity.

The repeat function is helpful.

The robot spoke too fast to follow.

Making real dumplings helped me understand f*! better.

I hope to have more rounds of the same activity.

I hope to learn Chinese with a robot outside the classroom.

[ like learning Chinese with the robot together with my peers in class.
I hope to learn Chinese with the robot by myself in my own time.

Robot-assisted Chinese learning has great potential.
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