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Thank you for the thoughtful comments [1] on our random-
ized controlled trial comparing web-based virtual environ-
ment (WBVE) versus face-to-face delivery for team-based
learning (TBL) of anesthesia techniques [2]. We appreci-
ate the emphasis on immersion, avatar agency, and social
presence as potential determinants of learner experience in
virtual settings.

We agree that reduced social cues are a plausible
contributor to the satisfaction gap. In our study, WBVE was
delivered through a desktop-based, nonimmersive environ-
ment, which inherently limits nonverbal communication .
This likely affects perceived interaction quality during TBL
and suggests that lower satisfaction may reflect constraints of
the interface rather than a limitation of virtual pedagogy itself
[2].

Our primary objective was to evaluate a delivery approach
that is low-cost, scalable for large cohorts, and logistically
feasible for undergraduate medical students. These imple-
mentation priorities guided our selection of a desktop-based
WBVE as a practical alternative to face-to-face [2]. While
head-mounted display–based immersive 3D virtual reality
(VR) may increase immersion and avatar agency, it also
introduces additional equipment, staffing, and cost demands
that can limit scalability [3-5]. Because we did not include a
head-mounted display VR arm, we cannot determine whether

immersive VR would eliminate the satisfaction difference.
Future studies should directly compare desktop WBVE and
immersive VR while measuring social presence, usability,
cognitive load, feasibility, and cost.

Learner satisfaction in our trial was assessed across four
domains: (1) learning topic, (2) learning process (including
instructor facilitation and delivery technique), (3) learning
outcomes, and (4) overall course satisfaction. Ratings were
generally high in both groups, but the largest differences
clustered in learning process elements most sensitive to
delivery modality on discussion flow, idea sharing, and
spontaneous expression. We interpret this pattern as reduced
social presence in nonimmersive WBVE [2].

Regarding avatar settings, the WBVE session was
delivered on the Spatial platform using a desktop setup.
On first log-in, each participant created an account and
entered the virtual space as a keyboard-controlled avatar.
Teams collaborated synchronously using Spatial’s voice
and text chat while completing standardized TBL modules.
We did not experimentally manipulate avatar agency (eg,
avatar customization or embodiment). Therefore, our findings
apply to this specific nonimmersive, desktop-based WBVE
implementation [2].
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In summary, our findings support desktop WBVE as a
scalable approach with comparable knowledge gains while

highlighting interaction-related limitations that should be
targeted in future virtual TBL design and evaluation.
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