Appendix A:
Table 3. Tool-related disruptions and learning constraints in metaverse-based EFL virtual exchange
	Theme
	Coding
	Number of coded instances

	Metaverse platform disruptions
	Unstable connection during Gather Town interaction
	31

	
	Audio breakdowns and difficulty hearing peers clearly
	24

	
	Difficulty understanding spoken English because of audio quality, accent, or pronunciation differences
	21

	
	Avatar navigation problems and difficulty locating group members
	18

	
	Difficulty entering or staying in the correct group room
	15

	
	Difficulty accessing boards, links, or shared metaverse resources
	12

	
	Reduced turn-taking and two-way discussion
	17

	
	Limited opportunities for clarification and meaning negotiation
	19

	Messaging platform disruptions
	Delayed responses after live sessions
	22

	
	Fragmented follow-up through LINE/chat
	18

	
	Incomplete task continuation after the live session
	16

	
	Scattered or repeated instructions through messaging
	17

	
	Limited preparation time because instructions were received late
	14

	
	Shift from spoken interaction to written coordination as partial repair
	13

	
	Weak continuity of collaborative regulation outside class time
	11

	Videoconferencing platform disruptions
	Limited whole-class clarification during online meeting support
	9

	
	Unstable audio/video during Zoom or online meeting sessions
	8

	
	Uneven participation conditions between students joining from campus and home
	7

	
	Limited instructor monitoring or local institutional support
	8

	
	Difficulty sustaining synchronous task guidance across platforms
	6

	Total coded
	
	306





Appendix B:
Table 4. Metacognitive repair processes in response to tool-related disruptions during metaverse-based EFL virtual exchange
	Theme
	Coding
	Number of coded instances

	Disruption recognition and task reorientation
	Recognising unstable connection as a barrier to verbal interaction in Gather Town
	18

	
	Identifying confusion caused by duplicated or unclear access links
	13

	
	Recognising difficulty locating group members because of mismatched display names
	12

	
	Identifying inaccessible platform features such as whiteboards, boards, links, or shared resources
	11

	
	Reconnecting disrupted activity with the original group task or discussion goal
	16

	
	Recognising incomplete task progress after synchronous sessions
	14

	
	Clarifying what needed to be repaired before continuing the activity
	10

	Strategic coordination and role redistribution
	Using Gather Town group rooms to maintain focused small-group interaction
	17

	
	Shifting from Gather Town to LINE when oral interaction became unstable
	16

	
	Sharing task answers and validating peers’ contributions through LINE or group discussion
	14

	
	Checking whether group members received the same information
	12

	
	Maintaining collaboration through peer support when English or technology became difficult
	13

	
	Difficulty sustaining coordination when peer attendance or local monitoring was weak
	11

	
	Suggesting clearer written guidance, guidebooks, or earlier instructions for future coordination
	15

	Communication repair and meaning negotiation
	Asking international peers to repeat because of pronunciation, accent, or unclear audio
	18

	
	Using LINE chat to confirm meaning when Gather Town audio was unclear
	17

	
	Responding in English despite fear of making mistakes
	14

	
	Reducing dependence on translation tools to build independent English communication
	10

	
	Simplifying or adjusting communication to maintain mutual understanding
	12

	
	Listening patiently and avoiding pressure when peers were shy or hesitant
	11

	
	Maintaining English interaction despite unstable connection or limited speaking confidence
	15

	Reflective intercultural sense-making
	Reflecting on direct interaction with international peers as different from classroom-based cultural learning
	18

	
	Recognising differences in communication styles among international peers
	14

	
	Adjusting participation so that no peer felt dominant, excluded, or left behind
	12

	
	Developing awareness of mutual respect, tolerance, and intercultural understanding
	16

	
	Representing one’s own country, culture, or identity during intercultural exchange
	11

	
	Realising that English learning and intercultural communication are interconnected
	13

	
	Interpreting technological disruption as part of the challenge of intercultural communication
	10

	Total coded
	
	383




