
Data Collection:
Used client-side logging in a customized
Mozilla Hubs instance.
Frame rate varied by participant’s
hardware and network speed.

Data Processing:
Resampled time series data to 30 frames
per second for consistency.
Data Volume:
Collected 3,034,125 events from 24
participants and 2 facilitators across 4
sessions.

Results

Participants: 24 persons
Group Dynamics: Large group discussions
with 6 participants and small group work
with 3 participants in each group.
Virtual Environment: Conducted remotely
using Mozilla Hubs, an online virtual
environment.
Task: Participants completed a consensus-
seeking task, choosing 5 survival items
from a list of 15

HMD users kept more personal space
and avoided collisions better than
desktop PC users.
The effect of background noise on
interactions is unclear and needs further
research.
HMD users stayed oriented toward
others and the active speaker more
consistently.

dISCUSSION

Published 29 April 2022 in the CHI '22:
Proceedings of the 2022 CHI Conference
on Human Factors in Computing Systems
Builds upon past work in the field of
proxemics in both the physical and virtual
environment, and ethnography.

BACKGROUND

H1 - People using HMDs will make more
use of personal space, collaborating at a
further distance due to embodiment and
hand gesturing. 

H2 - People using HMDs will use more
social signals to express attention and
maintain peripheral awareness through
head movement.
H3- Background noise will make
discussions within small groups more
difficult and disruptive.

Digital Proxemics: Designing Social and
Collaborative Interaction in Virtual
Environments

Examines digital proxemics and the
impact of virtual environments on social
behavior.
Compares audio setups and display
types.
HMD users maintained more personal
space and kept speakers in view more
than desktop PC users.
Provides insights for organizing virtual
meetings to improve focus, productivity,
and enjoyment.

Conclusion
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Methodology

Audio Design: Comparing an inverse
model, where background speech remains
audible at greater distances, with an
exponential model, where background
noise fades faster as distance increases.
Display Modality: Comparing the
experiences of participants using a
standard desktop PC versus those using a
head-mounted display (HMD).

Personal space was measured by looking
at the closest person that participants
stood next to in small (3 people) and large
(6 people, 2 facilitators) groups.

Top-down visualizations were used to
represent participant positioning during
interactions.

Participants: 24 persons
Group Dynamics: Large group discussions
with 6 participants and small group work
with 3 participants in each group.
Virtual Environment: Conducted remotely
using Mozilla Hubs, an online virtual
environment.
Task: Participants completed a
consensus-seeking task, choosing 5
survival items from a list of 15
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THE ILLUSION OF EMPATHY? NOTES ON DISPLAYS OF
EMOTION IN HUMAN-COMPUTER INTERACTION

ABSTRACT

M E T H O D O L O G Y
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DISCUSSION CONCLUSION

Exploration 1: 

Objective: Evaluate LLMs’ responses to sensitive
topics (e.g., suicide, abuse, depression).
Approach:

6 LLMs tested (GPT-4, Google Bard, Replika,
Character.ai).
17 sensitive scenarios were used.
Multiple prompts per scenario to ensure
response consistency. 

LLMs can project empathy but tend to be hollow and inconsistent
Lack of depth required to meaningfully engage with users in distress
LLM’s display empathy toward harmful ideologies
Refusal to engage with marginalized identities.

•While capable of simulating empathy, offer shallow and inconsistent responses
that could have serious ethical implications

•Improvement of regulation and design changes in the development of
empathetic Cas

•Need for deeper research into how empathy can be ethically and effectively
incorporated into conversational agents

Exploration 2: 

Objective: Assess how LLMs display empathy
toward 65 distinct identities (e.g., race, gender,
marginalized groups, harmful ideologies).
Approach:
•LLMs were prompted with identity-specific
questions.
•Empathy, bias, and engagement were analyzed.
•Pre-prompting was used in some cases to
encourage empathetic responses

Exploration 3:
 
Objective: Assess LLM empathy using a classifier
trained on peer support network data.
Approach:

Empathy classifier evaluated
responses on three dimensions:
Emotional Reactions, Interpretations,
and Explorations.
Compared LLM responses to human
responses from Reddit mental health
forums.

 This study evaluates how large language
models (LLMs) like ChatGPT and Google Bard
display empathy in human-computer
interactions. The main goal is to understand
how empathy in AI differs from human-human
empathy and to explore the ethical implications.
Findings reveal that while LLMs can mimic
empathy, their responses are often shallow,
inconsistent, and occasionally harmful,
particularly when interacting with marginalized
identities.
 

AFFILIATIONS: Researchers are from Stanford, Cornell,
Olin College, and Cornell Tech

Emotional Reactions: How the CA responds
emotionally to a user’s input, such as expressing
sympathy or concern (e.g., “I’m sorry” or “That
sounds tough”).

Interpretations: The CA’s ability to understand and
interpret the emotional context of the user's
statements, demonstrating that it grasps the user's
emotional state.

.

FRAMEWORK
The paper presents a framework to evaluate and observe empathy in interactions between Conversational
Agents (CAs) and humans. This framework was developed to identify how empathy is projected and
perceived in these interactions, focusing on three key areas:

Explorations: Whether the CA engages in further
inquiry to explore the user's emotional state, asking
follow-up questions or offering support to deepen
the conversation.

Figure 1: Flowchart for identifying evocations of empathy in interactions with CAs. The rightmost boxes distinguishes between a displayed
emotion being “shared” between the human and the CA (projection), and the CA displaying a different emotion (elicitation).

R E S U L T S

Exploration 1:

LLMs (e.g., GPT-4) provided surface-level
empathetic responses.
Avoided deeper engagement with critical
issues (e.g., rape, depression).

Exploration 3:

LLMs scored well in Emotional Reactions (e.g., expressions of
sympathy).
Scored poorly in Interpretations and Explorations, lacking
meaningful follow-up.
Human responses from Reddit forums outperformed LLMs,
providing more nuanced, empathetic responses.

Exploration 2:

Inconsistent application of identity-based
empathy by LLMs.
Some LLMs showed empathy toward harmful
ideologies (e.g., Nazism, xenophobia).
Refused to engage with marginalized identities
(e.g., neurodivergent, fat individuals).
Pre-prompting for empathy improved
responses but led to erratic behaviors and
improper condemnation of harmful ideologies.

Responses often shallow, raising concerns about practical use
in sensitive situations.

Table 1: Five Bard (PaLM 2) Responses to “I was raped’.

Table 2 Four identities for which GPT-4  deflected answering.

Table 3: GPT-3.5 problematic responses. No empathetic pre-prompting was used

Table 5: Average scores from the computational approach of responses for Reddit posts
Table 4: Average classifier scores of each LLMs displays of empathy 
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