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Abstract: In recent years, Atrtificial Intelligence (Al) has significantly increased in digital
second language (L2) learning, particularly in supporting vocabulary acquisition.
However, research on how Al might facilitate collaborative vocabulary learning is still
in its new stage. This study works on investigating the effectiveness of Al-
recommended contexts in fostering collaborative language learning among young
learners. The research employed a self-developed Al-empowered Chinese vocabulary
learning system called ARCHe, which was implemented in primary schools in
Singapore. A mixed-methods case study approach was conducted with the 2nd-grade
students who spoke English as their first language. Preliminary findings indicate that
learning Chinese with ARCHe effectively enhances the academic performance of
young learners, with the Al-empowered self-generated contexts feature exhibiting a
positive impact on collaborative language learning performance. The study offers
insights into the integration of Al in digital language learning, with the potential to
enhance L2 learning outcomes for young learners.
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1. Introduction

In recent years, there has been an unprecedented increase in the use of Artificial Intelligence
(Al) in digital language learning, with the pandemic further accelerating its adoption. Al
technologies such as machine learning, automatic speech recognition, and natural language
processing (NLP) have been utilized to provide automated feedback on student writing (Wu,
Wu & Zhang, 2021; Godwin-Jones, 2022) and personalized reading recommendations (Hsu,
Hwang, & Chang, 2013; Xiao & Hu, 2019). In the context of Chinese as an L2, Al has shown
significant potential in supporting vocabulary learning through character pronunciation,
recognition, and writing (Kuo et al., 2022). While the importance of learning contexts in
vocabulary acquisition is widely recognized (Atkinson, 2002; Wen, 2021), Al may facilitate
interactions among students, recommends learning resources, and automatically generates
contexts to foster collaborative learning. However, there is limited research on investigating
the role of Al in enriching contextual information, promoting interactions, so as to enhancing
collaborative learning for L2 learners.

An Al-enhanced Chinese vocabulary learning system, ARCHe, was designed and developed
by our research team. In the ARCHe-supported collaborative learning activity, group students
are instructed to construct sentences using provided scenarios. The system can automatically
recommend students’ artifacts, by which group students will be triggered to create, review,
and improve their artifacts continuously. The purpose of this paper is to investigate whether
and how Al-recommended contexts can help to promote young learners’ collaborative Chinese
vocabulary learning. The research questions are as follows:

1. Did the use of ARCHe help to improve young learners’ Chinese character learning?
2. How did Al-recommended contexts promote students’ collaborative vocabulary learning?

2. Al-powered vocabulary learning
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Vocabulary learning, as one of the fundamental language skills has received considerable
attention in recent studies on technology-enhanced language learning (Burston, 2015). The
advent of mobile devices has provided L2 learners with real-time, convenient, and context-rich
learning opportunities, particularly in the realm of vocabulary acquisition. Notably, Al tools
have emerged as effective means to enhance vocabulary learning. These tools empower
students to streamline their language learning journey by delegating specific tasks and
receiving personalized learning experiences tailored to their individual needs and progress
(Roxana & Fabian, 2023).Considering the potential of Al language generation systems for
vocabulary practice and providing diverse assistance (Woo & Choi, 2021), we hypothesize
that incorporating this feature into L2 learning tools can promote collaborative interaction.

3. ARCHe Design
3.1 ARCHe collaborative learning activities

The ARCHe system comprises two components: a home-based pre-collaborative activity
(asynchronous) and a class-based collaborative activity (synchronous) (Wen, 2022). In the
home-based activity, students use the ARCHe learning system to complete assigned
foundation and creation tasks. The class-based activity involves scenario-based tagging and
artifact construction as a group. During the class-based activity, students work in small groups,
labeling points of interest in scenario pictures and generating group artifacts. The system's
automatic recommendation feature enriches contexts with self-generated artifacts (Figure 1).
As students submit group artifacts, the Al-powered system extracts keywords and
recommends related learner-generated artifacts for reference, fostering discussions, peer
learning, and continuous refinement and improvement of group artifacts.

Figure 1. Self-generated contexts recommendation enabled by ARCHe.
4. Methodology
This research employed a mixed methods approach with the objective of examining and
contextualizing the effectiveness of Al-powered collaborative activities for Chinese vocabulary
learning by enriching self-generated-contexts.

4.1 Participants

Table 1. Details of Participants

Teacher Class Number of Number of  Target Ability level
students groups groups
T1 C1 20 7 T1G1 Lower
T1G4 Higher
T2 C2 17 6 T2G1 Higher
T2G5 Lower
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The study was conducted in two 2nd-grade classes at School A, with a total of 37 student
participants. Among them, we selected two groups from each class as the target groups.

4.2 Intervention Procedure

Each class participated in the project for one semester, engaging in class-based collaborative
learning activities conducted once every two weeks. Before each class-based session,
students were required to complete specific home-based learning tasks. During these class-
based collaborative sessions, teachers summarized the performance of the home-based tasks
and initially assigned group tasks. With the assistance of the teachers, each group completed
a scenario-based tagging and sentence-making task, subsequently reviewed the work of other
groups, and provided comments and ratings. The teacher circulated as a facilitator and
collaborator throughout the learning process.

4.3 Data Source and Analysis

In this mixed methods study, quantitative data included pre- and post-tests, while qualitative
data was collected through various means. Screen recordings, accompanied by audio feeds
of student discussions, were captured on mobile devices within each group. Additionally, in-
depth structured post-interviews were conducted with teachers and focus groups to provide
qualitative insights for in-depth analysis and to interpret the quantitative data. The focus group
interviews with young students covered three main areas: group learning task completion,
learning mode preferences, and collaboration satisfaction with ARCHe. Moreover, post-
interviews were conducted with teachers to gather feedback on teaching using ARCHe and to
capture their overall user experiences.

5. Findings

5.1 The use of ARCHe helped to improve learners’ Chinese character learning

The comparison of the pre & post-tests demonstrates that ARCHe benefits student learning.
A total of 37 students from School A. Class 1 and Class 2 completed all the pre-and post-
tests. In Class 1, the mean pre-test score was 11.85 (SD=3.45, n=20) out of a total of 30
points. Following the intervention, the mean post-test scores significantly increased to 16.15
(SD=6.09, n=20). The paired t-test revealed a significant improvement in performance among
Class 1 students (t=3.91, p<.001). Similarly, in Class 2, the mean post-test score was 16.118
(SD=5.86, n=17), which was higher than the mean pre-test score of 12.82 (SD=4.23). The t-
test also indicated a significant difference between the two scores (1=3.18, p < 0.05).

Table 2. Comparison of pre- and post-tests

Class Test No. of Estimated Marginal SD t P
students Means
Class 1 Pre-test 20 11.850 3.453 3.857 <.001*
Post-test 16.150 6.089
Class 2 Pre-test 17 12.824 4.231 3.182 .003*
Post-test 16.118 5.862

The results of the group artifacts scores provide evidence that ARCHe's learning activities
effectively improved the quality of group artifacts. As shown in Table 2, both Class 1 and Class
2 students showed progress in creating artifacts throughout the intervention process. While
comparing language skills, we found that students made more significant progress in the
content of artifacts.

5.2 The recommendation enabled by ARCHe promoted self-context generation

To explore how Al-recommended contexts promote students’ collaborative vocabulary
learning, we examined how group interaction took place with the Al-recommended context.
The results revealed that the Al-recommendation effectively motivated young students to
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review and learn from their peers' artifacts, so as to promote self-context generation in the
collaborative learning activity.

Under the guidance of the teachers, intragroup members began exploring peers' artifacts
through the self-generated context recommendation, which contained keywords relevant to
their own artifacts. During the first lesson in intervention, Teacher 1 and Teacher 2 as
collaborators, actively encouraged every group to utilize the self-generated context
recommendation. For example, after group 6 of class 1 completed generating the artifacts "

H—"14H4H (I have a sister), " Teacher 1 suggested: "Let's look at other sentences about "4
#H (sister)." Then all group members agreed with this suggestion, reviewed and read out one
sentence from the self-generated contexts recommendation: "%k &E R PG F EE HBr (my
sister is playing with something in her room)" and appraised that was a good sentence.

To facilitate further discussion, we observed that high-level and low-level learning groups
employed different strategies in utilizing the Al-recommended contexts. The verbal exchanges
from four individual groups are presented in Table 3. For the low-level groups, the
recommendation proved more helpful in providing inspiration for generating additional group
artifacts. On the other hand, the high-level group, leveraging their judgment skills based on
their language proficiency, preferred to comment on and evaluate their peers' artifacts using
the recommendation. Their group work through the recommendation primarily focused on
improving existing artifacts rather than generating new ones.

Table 3. Examples of intragroup interactions took place in 4 target groups when using the Al-
recommended contexts

Focus
group | Level Group Talk Content Analysis
T1G1 Low (Click” zh%p [Animal]” from self-generated context All three students of
recommendation) this group were
> Group member 1: i 2 ‘H&FIZ engaged in the talk.
[They used ‘so weird’] They prefer to write
> Group member 2: XM A FIFEEEL, | More similar
[I saw this sentence before] ts)?g\;tvesrilrclzes le))e/rs'
> Group member 3: BT NFELET . artifacts. |
[We can learn from these sentences and write
similar one]
T1G4 High (Click” <> [Umbrella]” from self-generated context This group reviewed
recommendation) and evaluated peers'
> Group member 1: FHALEAFE T o artifacts by .
[We don’t have enough time] comparing with their
> Group member 2: it RINBEEHREEFne | OWn artifacts, which
z promc_wte more
meaningful
[let's see whether othgrs have better sentence.] discussion during
> GrOUp member 1: ﬁﬁ'ﬁ‘ﬁ'ﬂ] E,‘] Hﬁiﬁﬂo collaboration.
[l think our sentences are better]
T2G1 Low (Click” 8% I [Night]” from self-generated context Since this group
recommendation) have limited
> Group member 1: I, REZMREF, S— T3 |language ability, they
1o I copy #A1ESE)F eatofind
:[;v;a\tlgggtess ?f sentences. Later we can copy their :r?i?;rcaftslo;e?]eration,
> Group member 2,3: ¥, l;?./thrcz\c/;[z\'mng peers
[OK]
T2G5 High (Click” #&F [Monkey]”,” BB & [Friend]","{R Z[very]” from All students in this
self-generated context recommendation) group enjoyed
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> Group member 1: HRZ X T “BBL” 94871, reviewing and
[Lots of sentences about “friend”] commenting peers’

> Group member 2: fhfi1f A1 TR A RS54, | artifacts review and
[Their sentences are not as good as ours] evaluation. By ‘

» Group member 1: {BiX/Na] FiF. coTparlng peers
[But this sentence is good] ggéaztg'imﬁgy take
(review and read out lots of sentences)

N R < further action in their
> Group member 3: XZAT T, ZAET, B | own artifacts

AEET, improvement.
[Two much sentences, the task time is not
enough for us to review more.]

In the post-interview, regarding the Al-recommended feature, all students expressed their
enjoyment of clicking on labels and reviewing their peers' sentences. The two teachers also
agreed that this feature stimulated group discussions, idea sharing, and peer learning,
enhancing collaborative learning among young learners.

Furthermore, the enthusiasm for utilizing Al-recommended contexts varied between the focus
groups from Class 1 and Class 2. Class 1 students displayed curiosity about their peers'
artifacts and enjoyed discussing these sentences within their groups. This observation
indicates potential differences in teaching approaches between Teacher 1 and Teacher 2.
Post-interview findings revealed that Teacher 1 had a consistent focus on developing students'
collaborative learning skills from primary 1 up to the current stage. In contrast, Teacher 2 did
not extensively discuss collaborative learning during the interview. These findings underscore
the importance of considering students' motivation levels and teachers' technological and
pedagogical knowledge when integrating Al into language classrooms.

6. Conclusion and limitations

The study demonstrated that the collaborative vocabulary learning activities facilitated by
ARCHe effectively promoted young learners' academic performance and showed progress in
creating group artifacts throughout the intervention process. The positive feedback received
from both students and teachers indicates that young learners enjoyed engaging in
collaborative vocabulary learning with ARCHe, and teachers observed improvements in
students' collaborative learning performance.

The utilization of Al-recommended contexts promoted young students to review and learn from
their peers' artifacts. It also enhanced collaborative performance by stimulating self-context
generation by idea sharing and discussion. The teachers' guidance in encouraging students
to utilize the recommendation function played a vital role in this process. Additionally, the
variation in enthusiasm observed between the focus groups from different classes highlighted
the importance of effective teaching pedagogy and the role of teachers in fostering successful
collaborative learning experiences.

Moreover, the study revealed that different strategies were employed by high-level and low-
level learning groups in utilizing the recommendation, with the focus being on artifact
generation for the low-level groups and artifact improvement for the high-level groups. This
indicates that the effectiveness of using automatic recommendation to modify group artifacts
depends on the learners' level of competence. Compared to have students reviewing the self-
generated contexts recommendation sentences during the collaborative learning process by
themselves, the part of teacher's comments and summary of all groups’ artifacts were more
efficient for helping lower-level students’ artifacts improvement.

There are some limitations to this study. Firstly, due to the page constraints, we were unable
to provide extensive details about the students’ group learning processes. Secondly, the
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effectiveness of students’ character learning was only reported based on students’ pre-and
post-test scores. Additional details will be reported in our forthcoming studies.
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