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Abstract
Empathy is central to human connection, yet people often struggle to express
it effectively. In blinded evaluations, large language models (LLMs) generate
responses that are often judged more empathic than human-written ones. Yet
when a response is attributed to AI, recipients feel less heard and validated than
when comparable responses are attributed to a human. To probe and address
this gap in empathic communication skill, we built Lend an Ear, an experimental
conversation platform in which participants are asked to offer empathic support
to an LLM role-playing personal and workplace troubles. From 33,938 mes-
sages spanning 2,904 text-based conversations between 968 participants and their
LLM conversational partners, we derive a data-driven taxonomy of idiomatic
empathic expressions in naturalistic dialogue. Based on a pre-registered random-
ized experiment, we present evidence that a brief LLM coaching intervention
offering personalized feedback on how to effectively communicate empathy signif-
icantly boosts alignment of participants’ communication patterns with normative
empathic communication patterns relative to both a control group and a group
that received video-based but non-personalized feedback. Moreover, we find evi-
dence for a silent empathy effect that people feel empathy but systematically
fail to express it. Nonetheless, participants reliably identify responses aligned
with normative empathic communication criteria as more expressive of empa-
thy. Together, these results advance the scientific understanding of how empathy
is expressed and valued and demonstrate a scalable, AI-based intervention for
scaffolding and cultivating it.
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Main
Empathy underpins human social life, shaping relationships, cooperation, and well-
being. Yet communicating in a manner that makes another person feel heard can
be challenging in practice [1–4]. Empathic communication is a learnable skill [5–11]
that shows substantial individual variability [12–14]. In blinded evaluations, large
language model (LLM) responses to people expressing troubles are judged as more
empathetic than the average human-written ones [3, 15–19]. Nevertheless, most people
report feeling significantly less heard and supported after they learn that an empathic
message comes from an AI [4, 20]. In light of the importance of human presence in
empathic communication [21, 22], LLMs’ superior skill relative to the average person
[4, 17], and growing evidence of LLMs’ effectiveness as coaches and tutors [3, 23, 24],
a natural question emerges: how can people learn from LLMs to respond to other’s
troubles in a way that makes them feel heard and understood?

The costs of failed empathic communication are profound. In society, a lack of
human connection is linked to rising loneliness, polarization, and decline in well-being
[25–27]. At work, breakdowns in empathy undermine collaboration, leadership, and
trust [28, 29]. As remote work and hybrid human-AI teams reduce the informal inter-
actions that once built mutual understanding [30], the capacity to make others feel
heard becomes harder to practice and more essential to sustain. AI chatbots do not
match human connection when it comes to fulfilling psychological and social needs
[22, 31–33], and heavy reliance on them for social support may foster dependence and
worsen well-being [34]. In contrast, everyday empathic exchanges with other people
are associated with increased well-being [35, 36]. For these reasons, empathic commu-
nication as a skill is worthy of cultivation in humans and should not be outsourced to
AI.

Empathic communication is not a single behavior but a constellation of com-
municative components. Research on empathic communication shows that responses
which make people feel heard encourage elaboration [37–39], validate emotions [40],
and demonstrate understanding [41–44]; counterproductive ones offer unsolicited
advice [45, 46], shift focus away from the speaker’s experience [46, 47], or dismiss
emotions [48, 49] (See Figure 1A for examples of these responses). Empathic com-
munication is highly context-dependent, often defying simplistic rubrics and making
structured training a challenge. For instance, subtle phrasing can signal validation in
one context but come across as patronizing in another, complicating efforts to codify
it. This complexity makes empathic communication difficult to measure and teach.
While traditional interventions for empathic communication training have been shown
to be effective [50–52], they are resource-intensive and hence limited in reach.

LLMs, with their demonstrated capabilities to generate [4, 20, 53] and evaluate
empathic communication in text [14], offer a way forward. LLM-powered systems can
simulate realistic practice partners, deliver personalized feedback, serve as reliable
evaluators, and scale to reach learners who would otherwise lack access to structured
training [54]. This approach has started to show promise in coaching people across
a range of interpersonal skills including conflict resolution in personal relationships
[55], professional communication [56], negotiation [57, 58], and counseling [59]. These
findings offer a blueprint for a scalable way to both measure and cultivate empathic
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communication using AI tools. However, whether brief LLM-based interventions can
cultivate empathic communication remains an open empirical question.
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Fig. 1 : Overview of the Lend an Ear experiment. A. Examples of empathic
responses by participants to a conversational partner’s disclosure of job loss on the
Lend an Ear platform that tend to make people feel heard (left panel) and that tend
to not be effective at making people feel heard (right panel). B. User interface of the
chat window with an LLM conversational partner (left) and personalized feedback
from the AI coach (right). C. Experimental design flowchart illustrating participant
recruitment, random assignment to four conditions (Control, Video, AI Coach, Com-
bined), and the sequence of surveys, conversations, and feedback.
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getting passed over for a promotion, and feeling undervalued at work) and per-
sonal troubles (a family member diagnosed with cancer in one and passing away in
another). For each scenario, the LLM role-playing agent was provided with a detailed
background story establishing their identity and the specific trouble they were expe-
riencing. These LLM conversational partners were instructed to behave as individuals
seeking to feel heard and understood, expressing their concerns and emotions in two
to three sentences per turn across multi-turn conversations. At the end of the experi-
ment, we asked participants to rate their agreement with the statement, “The troubles
that my conversational partners described seemed realistic”, on a five-point Likert
scale (1 = not at all, 2 = slightly, 3 = somewhat, 4 = quite a bit, 5 = very much).
91% of participants rated the scenarios as “quite a bit” or “very much” realistic. An
LLM communication coach prompted using a comprehensive framework of empathic
communication principles provided automated, personalized feedback on empathic
communication skills. See Methods for details. Figure 1B shows screenshots of the
chat interface and the coach feedback window.

We conducted a preregistered experiment where participants were randomly
assigned to one of four conditions: (1) a control condition with no feedback, (2) two
short instructive videos (57 and 35 seconds) featuring a human communication coach,
(3) an interactive AI coaching system with access to participants’ conversations and
availability for follow-up questions, and (4) a combination of the AI coaching system
and the human coach videos. Figure 1C illustrates the experimental flow. We recruited
968 participants via Prolific, targeting a demographically representative U.S. sam-
ple, resulting in 2,904 conversations and 33,938 messages. Participants were randomly
assigned to one of the four conditions. They first reviewed instructions outlining the
procedure and their role in the conversations, and then completed a baseline survey,
including the Jordan empathy subscale [60] and the SITES measure [61] to capture
self-reported trait empathy. Participants engaged in a four-minute text-based conver-
sation initiated by the AI partner. After each conversation, participants completed
a brief four-item self-assessment of their empathic responses. Depending on their
assigned condition, they either proceeded directly to the next conversation (control)
or received feedback based on their assigned coaching intervention before continu-
ing. This cycle repeated until each participant completed three conversations with
different LLM role-playing partners.

In the results presented here, we evaluate how participants communicate empathic
support, how coaching interventions affect participant performance, and how self-
reported trait empathy relates to expressed empathic communication. We use an
LLM-as-judge paradigm to score participants’ responses on six preregistered dimen-
sions of empathic communication including encouraging elaboration (asking questions
to prompt the partner to share more about their experiences and emotions) [42],
validating emotions (acknowledging and affirming the partner’s feelings) [44], demon-
strating understanding (paraphrasing the partner’s experiences to show comprehen-
sion) [62], providing unsolicited advice (offering guidance without first asking if it is
wanted) [63], self-oriented responding (shifting focus away from the partner’s experi-
ence) [64], and dismissing emotions (minimizing or invalidating the partner’s feelings)
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[65]. These dimensions can be reliably annotated by LLMs [14] and serve as the pri-
mary dependent variables for our analysis. Figure 1A shows examples of normative
prescriptive and proscriptive empathic responses to a support seeker’s disclosure of a
job loss. Finally, we also present results from a second experiment where independent
raters choose what they believe to be the more empathic conversation from pairs of
Lend an Ear participant conversations, allowing us to evaluate whether higher-scoring
conversations also align with people’s preferences for empathic communication.

Mapping Empathic Communication with k-Sparse
Autoencoders
We find high variability in participants’ responses with respect to the wording of how
they respond, their alignment with empathic communication norms, and the concep-
tual message with which they respond. We find 97.5% of 16,975 messages written by
participants are unique with only 421 exact duplicated messages (e.g. 13 messages say-
ing “I am so sorry to hear that”, 13 messages saying “I’m sorry to hear that”). Prior
to any intervention, participants’ responses’ alignment with empathic communication
norms varied widely spanning nearly the entire possible range of scores from -11 to
12 with a standard deviation of 4.1 points. This diversity reflects variation in how
people communicate empathy. See Extended Data Figure 3 for difference in baseline
empathic communication scores across workplace and personal troubles in the first
conversation across conditions.

We map communicative diversity by empirically identifying the phrasal lexi-
con [66–68] (the communicative moves participants used) using a k-sparse autoencoder
(kSAE) on text embeddings of 29,520 sentence-level units extracted from 16,975
messages in 2,904 conversations. The kSAE learns a compressed, interpretable rep-
resentation of the embeddings by reconstructing the input while activating only the
top-k features per input and enforcing sparsity [69, 70]. This sparsity constraint helps
distill recurring linguistic patterns in a data-driven way, surfacing latent concepts
that capture thematically coherent expressions across our data. In our analysis, each
sentence was assigned to its top two activating features to account for polysemous
sentences that could align with multiple thematic concepts. We identified 128 latent
concepts as optimal through a grid search over the number of latent features ranging
from 24 (16) to 28 (256), balancing clustering quality (silhouette score of 0.42 for 128,
compared to 0.35 for 64 features and 0.38 for 256) with interpretability and thematic
distinctiveness (see Methods). To interpret the resulting latent features, we used an
LLM to generate human-readable descriptions of each feature based on high-activating
examples, allowing us to scale analysis across the large dataset.

We developed a four-level hierarchical taxonomy combining the bottom-up data-
driven approach with a top-down theory-driven mapping. The bottom-up approach
leveraged the kSAE to identify meaningful themes directly from the data. From
a top-down perspective, empathy is well-studied in psychology and includes three
dimensions of empathic engagement [21, 71]: affective empathy (sharing others’ emo-
tions while maintaining a self–other distinction), cognitive empathy (recognizing and
understanding others’ emotional states), and motivational empathy (empathic con-
cern reflected in care for the other and willingness to invest effort in their well-being).
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Fig. 2 : Communication patterns in conversations . A. Hierarchical taxonomy
of empathic communication in naturalistic dialogues in Lend an Ear. This four-level
structure integrates bottom-up discovery of 128 themes via k-sparse autoencoders
with qualitatively coded top-down theoretical categories (Affective, Cognitive, Motiva-
tional, and Misattuned). B. Change in incidence of empathic communication strategies
after feedback from AI Coach in Lend an Ear, shown separately for personal (left)
and workplace (right) conversation contexts. Dots represent estimated change in per-
centage points shown with 95% confidence intervals. Categories are color-coded by
type: Affective (green), Cognitive (cyan), Motivational (blue), and Misattuned (red).
C. Frequency changes (post minus pre) across all 128 themes identified by the k-
sparse autoencoder for the AI coach and Combined conditions, ranked by magnitude
of change for personal and workplace scenarios. Categories are color-coded as Affec-
tive (green), Cognitive (cyan), Motivational (blue), and Misattuned (red).
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Personalized Feedback Boosts Empathic Communication
Personalized feedback from the AI coach produced reliable individual-level improve-
ment in performance that exceeded what would be expected from measurement error
alone. We computed the Reliable Change Index (RCI) for each participant, allowing us
to classify individual change as reliable improvement, reliable decline, or measurement
noise. In the control condition, only 4.5% of participants exceeded the RCI thresh-
old in either direction (2.9% improved, 1.6% declined), indicating that most observed
variation reflected noise rather than true change in empathic communication per-
formance. Video instruction produced marginal improvement (9.0% improved, 1.6%
declined). In contrast, personalized feedback and combined training produced higher
rates of reliable improvement: 21.6% and 26.3% respectively with near-zero decline
(0.4% each). Figure 3A shows the change in overall empathic performance score for all
participants in each experimental condition. Extended Data Figure 2 shows individual
trajectories (light gray) from pre- to post-intervention across conditions.

In addition to reliable individual improvement, personalized feedback from the
AI coach produced significant gains across five of six pre-registered dimensions of
empathic communication. Figure 3B shows intervention effects in standard deviation
units for all conditions and empathic behaviors. Personalized feedback from the AI
coach improved all three prescriptive behaviors relative to control (Encouraging Elab-
oration � = 0 :648, Validating Emotions � = 0 :475, Demonstrating Understanding
� = 0 :459; all p < 0:001). Combined training produced comparable gains (Encour-
aging Elaboration � = 0 :621, p < 0:001; Validating Emotions � = 0 :613, p < 0:001;
Demonstrating Understanding � = 0 :573, p < 0:001). Video instruction also produced
significant improvements relative to control, though smaller in magnitude, across
Encouraging Elaboration (� = 0 :218, p < 0:05), Validating Emotions (� = 0 :239,
p < 0:001), and Demonstrating Understanding (� = 0 :247, p < 0:001). Pairwise com-
parisons confirmed that AI coach and combined training significantly outperformed
video instruction on all three prescriptive behaviors (See Extended Data Table 2 for
detailed statistics). AI coach and combined training did not significantly differ from
each other on any prescriptive behavior.

Personalized feedback from the AI coach significantly reduced all three proscrip-
tive behaviors including Advice Giving (� = � 0:679, p < 0:001), Dismissing Emotions
(� = � 0:451, p < 0:001), and Self-Oriented responses (� = � 0:213, p < 0:05).
Combined training reduced Advice Giving (� = � 1:038, p < 0:001) and Dismissing
Emotions (� = � 0:656, p < 0:001). Video instruction, by contrast, showed a mixed
effect. It reduced Dismissing Emotions (� = � 0:325, p < 0:001) but increased Advice
Giving (� = 0 :205, p < 0:05). Notably, pairwise comparisons showed a significantly
greater reduction in Advice Giving in the combined training compared to the AI coach
alone (difference = 0.30 SD, z = 3 :27; p = 0 :002). This additive effect of personalized
feedback from the AI coach and video instruction may reflect how the two training
components interact. While the video encouraged participants to “express a desire to
help”, it did not explicitly discourage advice giving (see Supplementary Information
for full transcripts). This framing may have encouraged participants to be helpful,
which without real-time correction manifested as increased advice-giving in the video
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Fig. 3 : Change in empathic communication behaviors. A. Each vertical line
represents one participant, connecting their baseline score (conversation 1) to their
post-intervention score (mean of conversations 2-3), represented by a dot. Dotted lines
indicate change; darker lines indicate reliable change. The y-axis is the overall empathy
score calculated as the sum of prescriptive behavior ratings minus proscriptive behav-
ior ratings. The x-axis ranks participants by percentile, sorted by magnitude of change
within each condition. Black circles mark post-intervention scores. The horizontal bar
indicates the RCI threshold for reliable change. B. Standardized intervention effects
(in SD units) on six preregistered dimensions of empathic communication. Bars show
OLS regression coefficients comparing each condition to baseline, with 95% confi-
dence intervals. Asterisks indicate statistical significance (* p < 0:05, ** p < 0:01, ***
p < 0:001). All analyses follow the preregistered analysis plan.

condition. In contrast, the AI coach provided real-time guidance that helped partic-
ipants develop a more nuanced understanding of what constitutes helpful support,
channeling their desire to help into prescriptive empathic behaviors rather than unso-
licited advice-giving. As an example, Figure 4 illustrates the first (pre-training) and
third (post-training) conversations of a participant in the AI coach condition.

Across all six dimensions, personalized feedback from the AI coach and combined
training significantly outperformed both video instruction and control. The AI coach
produced a 0.98 SD increase (a 2.9 point gain on the overall empathy score) in overall
empathic communication performance. See Extended Data Figure 4 and Supplemen-
tary Information E for differences in empathic communication performance across
workplace and personal scenarios.
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Fig. 4 : Example conversational trajectory of a participant from the AI
coach condition. A. Conversation 1 (pre-training). B. Conversation 3 (post-
training). C. Trajectory of empathic communication dimension ratings across three
conversations for a top-improving participant
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Felt Empathy Does Not Predict Expressed Empathy
We find strong evidence of a lack of a relationship between self-reported trait empa-
thy and empathic communication performance. We measured trait empathy using the
Jordan empathy subscale [60] and the single-item trait empathy scale [61], and eval-
uated empathic communication performance using LLM raters, which prior work has
shown to approach expert-level evaluation reliability [14]. Across both trait empathy
measures, we find near-zero correlations with overall empathic communication perfor-
mance for 968 participants, with R2 values ranging from 0.000 to 0.003 (Figure 5A).
Trait empathy may reflect an individual’s capacity for emotional resonance [60], but
it does not reliably translate to skilled empathic communication in conversation.
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Fig. 5 : Disconnect between expressed empathy and felt empathy A) Relation-
ship between trait empathy scores (Jordan Empathy Scale [60] and SITES [61]) and
LLM-evaluated empathic communication performance across six behavioral dimen-
sions. Each gray point represents an individual participant, with red dots indicating
mean trait empathy scores and error bars showing 95% confidence intervals. B) Rela-
tionship between LLM-evaluated performance and participant self-reported empathic
communication performance across three sub-components. Each point represents an
individual participant’s response and the corresponding LLM evaluation.

This disconnect extends beyond trait measures to participants’ reflections on
their own communicative performance. Participants consistently overestimated their
empathic communication abilities, rating themselves more favorably than LLM
evaluators. Figure 5B illustrates the relationship between LLM-evaluated scores
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and participant self-reports on three post-conversation reflections on empathy (“I
empathized with my conversational partner’s experiences and feelings”), demonstrat-
ing understanding (“I showed that I understood my conversational partner’s pain and
emotions”), and encouraging elaboration (“I encouraged my conversational partner
to tell me more about their situation”). We find that 74% and 87% of participants
reported encouraging elaboration and demonstrating understanding “quite a bit” or
“very much,” while LLM evaluators rated only 18% and 9% as doing so effectively.
Notably, participants’ self-assessments were completely disconnected from their actual
performance rather than merely inflated. Across 2,904 post-conversation reflections
from 968 participants, we do not find self-reports on any of the three dimensions
to be associated with LLM evaluated performance (R2 = 0 :002, R2 = 0 :006, and
R2 < 0:001 for overall empathy, demonstrating understanding, and encouraging elab-
oration respectively). This result remains robust to alternative specification such as
when we restrict the analysis to self-reflections after the first conversation. People
believed they communicated empathically because they felt empathy, unaware that
feeling and expressing empathy represent distinct competencies.

These results reveal a fundamental disconnect between the ability to feel empathy
and the ability to express it effectively. This challenges the assumption that empathic
behavior flows naturally from empathic disposition [72]. Our findings instead point to
empathic communication as a performative competence requiring mastery of a specific
communicative idiom that involves strategies such as validating emotions, encourag-
ing elaboration, and demonstrating understanding. Individuals may feel others’ pain
yet lack fluency in this idiom. Our coaching intervention does not attempt to teach
people to feel others’ feelings, but rather to develop competence in the communicative
practices that convey empathy effectively.

People Prefer Conversations that Follow Established
Frameworks in Empathic Communication
A second preregistered experiment confirmed that independent human raters prefer
the same conversations that LLM evaluators score higher. We recruited 150 par-
ticipants via Prolific to perform two-alternative forced-choice comparisons for 150
conversations sampled from the Lend an Ear dataset. This sample was constructed
by selecting 3 conversations from each decile of Elo ratings derived from pairwise
LLM judgments (resulting in 30 conversations per scenario across five scenarios; see
Figure 6A for Elo rankings per decile and Methods for details). On each trial, par-
ticipants viewed a pair of conversations from the same trouble scenario and selected
which demonstrated better empathic communication. All conversations had been pre-
viously assessed by LLM judges across six sub-components on a 5-point Likert scale
and ranked using Elo ratings from pairwise judgments elicited from an LLM evaluator.

Participants preferred conversations which LLMs scored higher, and this preference
increased with the empathic quality gap. When two conversations differed by just 1
point on the LLM evaluation scale, participants were at chance, selecting the higher-
scored conversation only 51% of the time. A 5 point difference increased this to 73%,
and a 10 point difference to 93%. A logistic regression predicting selection of the
higher-scored conversation from LLM score differences (higher minus lower) showed
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a positive association (� = 0 :144, p < : 001; OR = 1 :155, 95% CI [1.12, 1.19]; See
Figure 6B). Model-predicted probabilities were 51%, 65%, and 79% at 1, 5, and 10
point differences, respectively. Preregistered supplementary analyses confirmed that
larger LLM score gaps predict greater human–LLM agreement, and no individual
sub-component score difference significantly predicted agreement (See Supplementary
Information H for details).

We also estimated human-preference rankings from participants’ pairwise choices
using a Bradley-Terry (BT) model for each scenario, and compared these to LLM-
derived rankings. BT rankings closely matched LLM assessments (Spearman � =
0:75 with LLM empathy scores; � = 0 :85 with Elo ratings; p < 0:001 for both;
Figure 6C), indicating agreement in which conversations are judged better. These
results suggest that the LLM-judged dimensions grounded in normative models of
empathic communication competence capture qualities that humans prefer and value,
supporting the validity of LLMs as scalable evaluators of empathic communication in
conversations.
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Fig. 6 : Human preferences align with LLM evaluations of empathic com-
munication quality. A. Mean Elo ratings (derived from LLM pairwise judgments)
increase monotonically with LLM empathy score deciles across all five conversation
scenarios. B. Participants increasingly selected conversations with higher LLM empa-
thy scores as the empathic quality gap widened. Points show observed selection rates
(with 95% Wilson confidence intervals) binned by LLM score difference; gray line
shows logistic regression fit (OR = 1.15 per point, 95% CI [1.12, 1.19]). C. Human
preference rankings derived from a Bradley-Terry model strongly correlate with LLM
Elo rankings (Spearman � = 0.85, p < : 001, N = 150 conversations)
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Discussion
Our study demonstrates that empathic communication operates as a learnable idiom,
a set of conversational moves that constitute empathic response, and that brief
LLM-powered interventions can teach people this idiom at scale. Based on 2,904 con-
versations between 968 participants and their LLM role-playing partners, we find that
participants who received personalized LLM feedback quickly learned the empathic
communication moves and as a result outperformed those who received no coaching,
across five of six preregistered dimensions of empathic communication. Personalized
feedback from an AI coach produced larger gains in performance than control or
video conditions. These results provide empirical evidence that AI systems can serve
as coaches for developing empathic communication skills, by making explicit what
effective response patterns look like and offering structured opportunities to rehearse
it.

Building on prior work using LLMs for evaluating empathic communication [14],
we compared participants’ self-reported empathic disposition with LLM evaluations
of their responses. The results show a deep disconnect between participants self-
reported trait empathy, their self-reported empathic performance, and their observed
performance. Participants consistently overestimated their empathic abilities, and
trait empathy scores as measured by Jordan empathy subscale [60] and SITES [61],
showed only weak correlations with performance. However, participants improved
with coaching, suggesting that while people may feel empathy and wish to comfort
others, they lack the communicative tools to translate these intentions into empathic
responses. This challenges the assumption that empathic behavior naturally follows
from empathic disposition and points to a silent empathy effect, where individuals
experience empathy but struggle to express it effectively. Encouragingly, recipients
tend to apply a generous threshold when evaluating responses and the detection of the
intent to comfort may be sufficient to produce the experience of feeling heard. This
suggests that brief instruction in basic empathic communication practices may suffice
for everyday empathic communication, reserving expert-level training for high-stakes
clinical or therapeutic settings.

Independent human raters validated participants’ improvements in empathic
communication. When asked to choose the more empathic conversation in paired com-
parisons, raters preferred conversations that LLMs scored higher, with preferences
strengthening as the quality gap increased. At a 5-point score difference, raters selected
the higher-scored conversation 73% of the time, rising to 93% at a 10-point difference.
The average effect of the AI coach (2.9 points increase in overall empathy) corresponds
to an independent observer, blind to condition, preferring the post-training response
approximately two-thirds of the time. This effect was produced by a single, brief train-
ing session. Our results also show that human-preference rankings closely matched
LLM assessments (Spearman � = 0.75 with LLM scores). These results indicate that
our interventions improve performance not only on theory-driven metrics, but also on
dimensions that align with what people actually prefer and value in empathic con-
versations. This convergence between expert-derived frameworks, LLM evaluations,
and lay human preferences suggests that the improvements we observe reflect gains
in empathic communication skills rather than artifacts of our measurement approach,
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and repeated or extended engagement with an AI coach could yield larger and more
durable gains.

Beyond demonstrating training effectiveness, the Lend an Ear platform enabled
generating rich, structured conversational data that reveals the fine-grained linguistic
idioms of empathic communication. Using k-sparse autoencoders, we mapped 29,520
sentences to 128 categories of empathic responses each for personal and workplace
troubles contexts, and organized these within an established framework of cognitive,
affective, and motivational empathy, along with misattuned behaviors that partici-
pants exhibited (e.g., dismissing feelings, giving unsolicited advice). This offers a look
into the natural diversity of empathic expressions in digital text based communication,
with affective empathy comprising approximately 25% of messages, cognitive empathy
27%, motivational empathy 26%, and misattuned behaviors 22% of messages.

These findings are consistent with a performative account of empathic communi-
cation in which responding to another’s distress requires learning culturally patterned
responses that signal understanding and care. The 128 categories mapped using our
k-sparse autoencoder analysis describe such communicative moves rather than inner
states. Misattuned behaviors such as advice-giving and self-oriented responding are
not failures of empathy as they often arise from a sincere desire to help. However,
they represent less effective variants of the empathic idiom. What our intervention
taught was the functional idiom: participants learned which moves constitute empathic
responses that make others feel heard and practiced producing them. The remaining
ingredient is sincere intent. A speaker who wants to comfort, and who reproduces
the functional idiom with that intent, will likely be heard as empathic. Over time
the idiom may become automatic, but as we have shown, even brief exposure to the
functional model can shift behavior in measurable ways.

The LLM-powered role-playing approach also addresses limitations of conventional
empathy training programs. Traditional methods require trained experts, substantial
time commitments, and often operate in group-based settings that make personalized
feedback difficult to deliver at scale. In contrast, our system provides immediate, tai-
lored feedback based on individual communication patterns in a low-cost, on-demand
format. This makes it possible to offer practice and coaching opportunities to a wider
audience who might otherwise never access expert-guided empathic communication
training.

Our investigation focuses specifically on empathic communication in low-
familiarity contexts, including interactions between strangers, acquaintances or work-
place colleagues, across five specific trouble scenarios (losing a job, getting passed over
for a promotion, feeling undervalued at work, supporting a family member diagnosed
with cancer, and grieving the death of a family member). This context constitutes
interactions characterized by limited shared history and more formal communication
boundaries. However, real-world empathic communication also occurs within diverse,
high-relational contexts including romantic partnerships, family, or close friends,
which involve unique dynamics, power structures, shared knowledge, and communi-
cation norms. For instance, empathic communication between spouses may draw on
references to shared experiences and future planning, while support between colleagues
might require careful navigation of professional boundaries.
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Crucially, skill at empathic communication is not fundamentally different across
these contexts. It always involves learning conventional patterns for conveying con-
cern. The idiom for empathy in intimate conversations differs from the idiom for
coworker conversations, but the underlying skill set is the same. Extending our training
approach to high-relational contexts would thus require identifying which empathic
communication components or which idioms are appropriate within specific relation-
ships, as well as how factors like relationship history, emotional intimacy, power
dynamics, and cultural expectations shape its contours. Our low-relational model pro-
vides a valuable baseline, demonstrating that the fundamental skill of learning and
reproducing an empathic idiom can be trained, with the specific idiom adapted to
context.

In this research, we focused on the US context and future work could explore
empathic communication across cultural contexts. We predict cultural differences in
empathic expression norms, but an open question remains whether the experience
of feeling heard and supported varies across cultures, or whether cultural differences
exist primarily in expression.

Our results may raise questions about whether empathic skills acquired through AI
training can be authentic. Can trained empathic responses foster genuine connection?
However, this concern overlooks important realities about empathic communication in
practice. First, our approach does not replace human empathy with artificial empathy.
It provides structured practice opportunities to help people better express the empa-
thy they already feel. This is especially important given the disconnect our results
reveal between individuals’ felt empathy and their communication performance. Sec-
ond, empathic communication, like any interpersonal skill, exists on a spectrum of
natural ability and can be meaningfully improved through training. Healthcare pro-
fessionals, therapists, and other empathy-dependent practitioners routinely receive
structured training to develop more effective empathic responses. This training does
not imply their caring is inauthentic. Instead, it helps them learn appropriate vocabu-
lary, timing, and techniques, enhancing their ability to connect with and help others.
AI-mediated empathy training serves the same function as human-delivered training.
While expert human trainers providing personalized coaching to everyone who could
benefit from it would be ideal, it is infeasible because of resource constraints. LLM-
powered role-playing games offer a scalable alternative for developing these crucial
interpersonal skills, making empathic communication training accessible to anyone
with internet access.

Methods

Experiment 1 (Lend an Ear)
We designed a web-based experimental platform using Python and Flask to facilitate
the conversational interactions and data collection. On clicking the link to the plat-
form, participants are first directed to the landing page, where we provide informed
consent. They then reviewed instructions explaining the experimental procedure and
their role in the conversations.
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Following the instruction phase, participants responded to a baseline survey, which
consisted of questions from the Jordan empathy subscale [60] and SITES [61]. Once
these assessments were completed, participants were directed to their first conversation
with an LLM conversational partner.

Participants saw the first message from the conversational partner when they
entered the conversation interface. A four-minute timer began only after they sent
their first reply. To ensure active engagement, the timer paused automatically if par-
ticipants switched tabs and resumed when they returned. Additionally, if they had
not sent a message for more than a minute, the timer would pause and participants
would receive a notification that it had been a while and they must respond to their
conversational partner. In this case, the timer only resumed after participants sent a
message.

After each conversation, participants completed a brief self-assessment consisting
of four questions evaluating their empathic responses during the interaction. Partic-
ipants’ treatment assignment determined their next step. Participants in the control
condition proceeded directly to their next conversation, while those in treatment
conditions received feedback before continuing. This process continued until all partic-
ipants had completed three conversations with different LLM partners. We had three
treatment conditions: 1) Video Instruction 2) LLM Coach, 3) Combined Training.

At the end of the experiment, participants answered questions about their overall
experience interacting with the conversational partners. Those assigned to treatment
conditions also provided feedback about their experience with the intervention they
received during the study.

Communication Coach

We developed an LLM-powered communication coach to provide automated feedback
on empathic communication skills. The coach was built using a comprehensive frame-
work of empathic communication that we distilled from the literature on empathic
communication in collaboration with a co-author who has over 20 years of professional
experience training healthcare professionals in empathic communication techniques.

The empathic communication framework incorporated six key empathic techniques
including validating emotions [40], demonstrating understanding by paraphrasing [41],
encouraging elaboration and asking open-ended rather than closed-ended ques-
tions [38], avoiding unsolicited advice [46], not being self-oriented, and not being
dismissive of the conversational partner’s emotions.

We used this framework to provide real-time feedback to participants and to score
their conversational performance post-hoc for analysis. The LLM-based scoring sys-
tem demonstrated high inter-rater reliability with expert annotations of empathic
communication across multiple evaluative frameworks, with reliability approaching
that of trained human experts [14]. The coach and LLM evaluation were both imple-
mented using GPT-4o. The full prompt used to create the communication coach agent
is available in the Supplementary Information.
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Training Videos

For video instruction, we used two videos, one 35 seconds long and the other 57 seconds
long featuring one of the authors who is an expert in empathic communication. At
the time of writing, this author has 339,500 followers on Tiktok, and these videos
have over 18,100 views and 19,400 views respectively. These videos served as engaging,
accessible didactic instruction on general empathy techniques presented in a popular
social media format. Links to both videos and the complete transcripts of the videos
are available in the Supplementary Information.

Troubles Scenarios and LLM Conversational Partner
We developed five trouble talk scenarios for our LLM conversational partners, com-
prising three workplace troubles and two personal troubles. The workplace scenarios
included: (1) a job loss scenario, where the conversational partner had recently been
terminated from their position; (2) a promotion rejection scenario, where the part-
ner had been passed over for an expected promotion; and (3) a workplace recognition
scenario, where the partner felt their hard work was going unnoticed and unappreci-
ated by colleagues and supervisors. The personal trouble scenarios consisted of: (4) a
parental cancer diagnosis scenario, where the conversational partner was coping with
a parent’s recent cancer diagnosis; and (5) a parental loss scenario, where the con-
versational partner was grieving the recent death of a parent. See the Supplementary
Information for exact scenarios.

For each of the five troubles scenarios, the LLM role-playing agent was provided
with a detailed background story establishing their identity and the specific trouble
they were experiencing. The LLM partners were instructed to behave as individu-
als seeking to feel heard and understood, expressing their concerns and emotions in
two to three sentences in multi-turn conversations. The full prompts and background
narratives used to create these role-playing conversational agents are available in the
Supplementary Information. The role-playing agents were implemented using GPT-4o.

Participants
We recruited a demographically representative sample of the U.S. population with
respect with age, sex, and ethnicity through the Prolific platform. A total of 1,045 par-
ticipants were initially recruited for the study. Following preregistered data cleaning
procedures, we excluded participants with incomplete data who did not finish all three
conversations and associated assessments (n = 51 excluded) or self-reported using AI
assistance to complete the experiment (n = 26 excluded). Our final analytic sample
consisted of 968 participants, yielding 2,904 total conversations. Participants had a
mean age of 45.62 years (SD = 15.67; median = 46; range = 18–86), and the sample
was 51.8% female (n = 501) and 48.2% male (n = 467). Ethnicity was 65.3% White
(n = 632), 11.4% Black (n = 110), 10.3% Mixed (n = 100), 6.8% Other (n = 66),
and 6.2% Asian (n = 60). Supplementary Information D reports analyses examining
associations between demographic characteristics, baseline empathic communication,
and improvement over time.
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and summarized into an overall empathy score, as well as ranked using Elo ratings
derived from 10,000 adaptively sampled pairwise LLM forced-choice judgments per
scenario (50,000 total; Elo ranks initialized at 1,000; K = 32, see Supplementary Infor-
mation G for details). We recruited 183 participants via Prolific. Each participant was
assigned a pre-generated sequence of 10 conversation pairs drawn from the pool of 150
conversations. On each of 10 trials, participants viewed a pair of conversations from
the same scenario, presented side-by-side in randomized left–right order, and indi-
cated, “Which conversation would make someone sharing a trouble feel more heard?”
Participants received no training, examples, or feedback. From these choices we con-
structed two preregistered binary outcomes: (i) whether the participant selected the
conversation with the higher LLM overall empathy score (“Select the Higher Annota-
tion”) and (ii) whether the participant’s choice matched the LLM’s own forced-choice
selection for that pair (“Select the Match”). The experiment took approximately 15
minutes to complete on average, resulting in an average payment of $3 per participant.

We preregistered a design with 150 participants, each completing 10 trials, for
1,500 trial-level observations. During data collection, one trial sequence was assigned
to 34 participants instead of 1, so we recruited 33 additional participants bringing
total recruitment to 183. To maintain the intended independence structure and adhere
to our preregistered design, we randomly selected one participant from those assigned
to the duplicated trial structure (seed = 42 for reproducibility) and excluded the
remaining 33 duplicate assignments. This yielded a final sample of 150 participants
with 1,500 total pairwise comparisons.

To evaluate whether LLM annotations of empathic communication align with
human judgments, we conducted a logistic regression with standard errors clustered
at the participant level for two preregistered dependent variables including whether
participants selected the conversation with the higher LLM overall score, and whether
participants’ choice matched the LLM’s own forced-choice selection of the more
empathic conversation. Each model included the difference in LLM overall scores
between the two conversations (ranging from -24 to 24) and indicator variables for
conversation topics. To examine heterogeneous effects, we ran a second model replac-
ing the overall score difference with differences in each of the six component scores.
Additionally, we fit a Bradley-Terry model to rank conversations based on partici-
pants’ pairwise choices and correlated these rankings with LLM scores. This analysis
plan was pre-registered prior to data collection.

We conducted a supplementary sensitivity analysis including all 183 participants,
using clustered robust standard errors at the trial structure level to account for non-
independence. The sensitivity analysis yielded results substantively identical to the
preregistered analysis (� = 0 :146, p < : 001; OR = 1.157, 95% CI [1.14, 1.18] vs
� = 0 :154, OR = 1.167, 95% CI [1.14, 1.19]), confirming that participants preferred
conversations rated higher by LLMs.

Preregistration
Experiments 1 and 2 recruited participants from Prolific and were pre-registered on
aspredicted.org at the following URLs: Experiment 1 (https://aspredicted.org/hdjx-
tdsr.pdf), and Experiment 2 (https://aspredicted.org/t8au77.pdf).
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For Experiment 1, the pre-registered primary analyses used linear regressions
with clustered standard errors at the participant level to examine the effect of
training condition on each of the six empathic communication criteria (validating
emotions, encouraging elaboration, demonstrating understanding, unsolicited advice,
self-oriented, and dismissing emotions). The model included indicator variables for
each of the three treatment conditions (video instruction, AI coach, and combined
training), a round indicator (Round 1 = 0, Rounds 2/3 = 1), and condition-by-round
interaction terms to assess whether improvements over time differed across conditions.
Figure 3 presents the results of these pre-registered analyses. Figure 5 presents sec-
ondary pre-registered analyses, examining the relationship between LLM-evaluated
empathic communication and self-reported empathy. Figure 2 presents exploratory
analyses of communication patterns in participant conversations not specified in the
pre-registration.

For Experiment 2, the pre-registered analyses used logistic regressions with clus-
tered standard errors at the participant level to examine whether human participants’
forced-choice selections of the more empathic conversation aligned with LLM eval-
uations. Two pre-registered dependent variables were examined including whether
participants selected the conversation with the higher LLM overall score (Select the
Higher Annotation), and whether participants’ selections matched the LLM’s own
forced-choice response to the same question (Select the Match). Both models included
the difference in overall LLM scores between the two conversations and indicator vari-
ables for conversation topic. A Bradley-Terry model was also fit to rank conversations
based on participant choices and correlate those rankings with LLM scores and Elo
rankings. Figure 6 presents the results of these pre-registered analyses. A second pre-
registered regression decomposed the overall score difference into its six component
scores (See Supplementary Information for details).

Ethics Approval and Consent to Participate
This research complied with all relevant ethical regulations and obtained informed
consent from all participants for data we collected. The Northwestern University
Institutional Review Board (IRB) determined that the research met the criteria for
exemption from further review. The Lend an Ear study’s IRB identification number
is STU00222032 and experiment 2’s IRB identification number is STU00223043.

Data availability
The data used during the current study are available in the data folder in our
public GitHub repository: https://github.com/aakriti1kumar/replication-data-and-
code-practicing-with-llms-cultivates-human-empathic-communication

Code availability
The code used during the current study are available in our public GitHub
repository: https://github.com/aakriti1kumar/replication-data-and-code-practicing-
with-llms-cultivates-human-empathic-communication
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Extended Data Figure 1: Distribution of change in overall empathy score from
baseline (conversation 1) to post-intervention (conversations 2, 3) for all the condi-
tions. Dashed lines mark condition-specific mean change.
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Extended Data Figure 2: Individual participant trajectories (light gray lines) and
mean changes (thick colored lines with 95% confidence intervals) from baseline (Pre-)
to post-intervention (Post-) for all the conditions.
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Prescriptive Behaviors Proscriptive Behaviors

Encouraging Validating Demonstrating Advice Self- Dismissing
Elaboration Emotions Understanding Giving Oriented Emotions

Intercept (Control, Round 1) 2.159��� 2.555��� 1.657��� 3.082��� 1.641��� 3.061���

(0.067) (0.061) (0.061) (0.072) (0.062) (0.065)

Video Instruction (vs Control, R1) � 0.098 � 0.061 � 0.118 0.196� � 0.086 0.061
(0.092) (0.082) (0.079) (0.099) (0.086) (0.087)

AI Coach (vs Control, R1) 0.040 0.055 0.023 0.027 0.035 � 0.105
(0.096) (0.086) (0.086) (0.106) (0.089) (0.092)

Combined Training (vs Control, R1) � 0.082 0.040 � 0.026 0.097 � 0.025 � 0.053
(0.091) (0.087) (0.082) (0.103) (0.087) (0.095)

Post-Baseline (Rounds 2/3 vs 1) 0.012 0.010 � 0.035 0.043 0.012 � 0.014
(0.059) (0.043) (0.045) (0.070) (0.060) (0.050)

Video Instruction � Post-Baseline 0.218� 0.235��� 0.247��� � 0.665��� 0.086 � 0.324���

(0.087) (0.063) (0.062) (0.099) (0.081) (0.073)

AI coach � Post-Baseline 0.648��� 0.475��� 0.459��� � 0.675��� � 0.201� � 0.451���

(0.092) (0.068) (0.070) (0.107) (0.093) (0.076)

Combined Training � Post-Baseline 0.621��� 0.613��� 0.573��� � 1.035��� � 0.130 � 0.656���

(0.091) (0.068) (0.067) (0.103) (0.091) (0.076)

Observations 2904 2904 2904 2904 2904 2904
�L�Q�i�2�,�*�H�m�b�i�2�`�@�`�Q�#�m�b�i �b�i���M�/���`�/ �2�`�`�Q�`�b �U�+�H�m�b�i�2�`�2�/ �#�v �T���`�i�B�+�B�T���M�i�V �B�M �T���`�2�M�i�?�2�b�2�b�X
� p < 0:05�c�� p < 0:01�c��� p < 0:001

Extended Data Table 1: Effects of training interventions on empathic
communication behaviors. OLS regression coefficients in standard deviation units
estimating condition effects on six dimensions of empathic communication.
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�.�B�K�2�M�b�B�Q�M �*�Q�M�i�`���b�i � �U�a�.�V z p���/�D

�S� �̀2�b�+�`�B�T�i�B�p�2 �"�2�?���p�B�Q�`�b

Encouraging Elaboration Personalized vs Video 0.39��� 4.54 < 0.001
Combined vs Video 0.37��� 4.30 < 0.001
Combined vs Personalized � 0.02 � 0.27 0.788

Validating Emotions Personalized vs Video 0.24�� 3.44 0.001
Combined vs Video 0.37��� 5.42 < 0.001
Combined vs Personalized 0.14 1.87 0.062

Demonstrating Understanding Personalized vs Video 0.21�� 3.07 0.004
Combined vs Video 0.33��� 4.90 < 0.001
Combined vs Personalized 0.12 1.55 0.122

�S� �̀Q�b�+�`�B�T�i�B�p�2 �"�2�?���p�B�Q�`�b

Advice Giving Personalized vs Video � 0.01 � 0.09 0.928
Combined vs Video � 0.31��� � 3.60 0.001
Combined vs Personalized � 0.30�� � 3.27 0.002

Self-Oriented Personalized vs Video � 0.31�� � 3.22 0.004
Combined vs Video � 0.23� � 2.47 0.027
Combined vs Personalized 0.08 0.72 0.470

Dismissing Emotions Personalized vs Video � 0.12 � 1.62 0.106
Combined vs Video � 0.32��� � 4.28 < 0.001
Combined vs Personalized � 0.20� � 2.54 0.022

� p < 0:05�c�� p < 0:01�c��� p < 0:001

Extended Data Table 2: Pairwise comparisons between training conditions.
Differences between conditions were tested using Wald z-tests on the interaction coef-
ficients from the OLS regression model with cluster-robust standard errors. P-values
are Holm-corrected for 18 comparisons (6 dimensions � 3 pairwise contrasts). Posi-
tive values for prescriptive behaviors and negative values for proscriptive behaviors
indicate that the first condition in each contrast outperformed the second.
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Extended Data Figure 3: Difference in communication behaviors across workplace
and personal troubles in the first conversation across conditions. Mean standardized
scores for six communication sub-components comparing participants’ responses to
workplace troubles versus personal troubles during their first conversation. Error bars
show 95% CIs.
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Extended Data Figure 4: Trajectories of individual communication behav-
iors across conversations by trouble type. Each panel shows mean standardized
scores (± SE) for a dimension of empathic communication across three consecutive
conversations in the AI coach and combined training conditions, separated by sce-
nario type (workplace troubles: job loss, passed up for promotion, feeling undervalued
at work; personal troubles: parent’s cancer diagnosis, loss of a parent).
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Appendix A Role Playing Scenarios

Role Playing Scenarios

Job loss
Conversation starter: “So, I just lost my job today. I had a sense this was
coming, but it’s still a shock..”

Scenario details: Emily is a 52-year-old who was an HR manager at a healthcare
company until she just got laid off. Emily had a feeling something was up—there
were rumors about layoffs, and she noticed the usual signs like leadership changes
and budget cuts. B ut when she got the email saying her job was being cut, it
still felt like the rug was pulled out from under her. The Zoom call with her boss
that followed was awkward, with him barely looking her in the eye. Even though
she kind of saw it coming, actually losing her job hit her hard. She just sat there,
staring at her computer, feeling like all those years of work disappeared in an
instant. The idea of dusting off her resume after so many years felt overwhelming,
and starting over at 52? That is downright scary. Would anyone even want to
hire someone her age? And how long would it take to find something new? The
thought of becoming irrelevant in her field was creeping in. Friends tried to cheer
her up with comments like, “You’ve got tons of experience; you’ll find something
in no time!” or “Maybe now you can finally take a break.” But what she really
needed was for someone to just get it, to say something along the lines of “I know
this is tough. It’s okay to feel scared and unsure about what’s next.”

Passed up for promotion
Conversation starter: “I’m feeling so discouraged.. I just got passed over for
the promotion I was working hard for”

Scenario details: Sophia is a 46-year-old marketing specialist in Chicago who
has consistently delivered creative and successful campaigns at her company.
Despite her extensive experience and dedication, she has long battled imposter
syndrome—an inner critic that leaves her doubting her own worth and makes it
hard to assert her achievements. When a senior role recently became available,
Sophia struggled to confidently articulate her value and build a compelling case
for a promotion. During a discussion with her manager last week, when asked
how confident she was about taking on a more leadership-focused role, she found
herself at a loss for words. Although she mentors junior colleagues and supports
their campaigns routinely, in that moment she didn’t know if she was ready to
be the one calling the shots. As a result, the position was awarded to a more
assertive, junior colleague, leaving her questioning her abilities and also worried
about her career growth. She worries if she will ever be able to break free from
this cycle of self doubt and achieve her full potential? Can she still position herself
for the career trajectory she always dreamed of? While her friends and colleagues

38



offer well-meaning platitudes like “You’re amazing, you’ll get it next time,” what
Sophia truly needs is for someone to acknowledge the sting of this setback and
say, “I know it hurts to work so hard and still feel unworthy. It’s okay to feel
vulnerable and unsure about how to advocate for yourself.”

Feeling overworked and undervalued
Conversation starter: “I’ve been working so hard but I don’t think anyone
cares..”

Scenario details: Jamal is a 34-year-old Black man working as a software engi-
neer at a large company in Seattle. He joined his current team eight months ago
after a reorganization in the wearables division. He was looking forward to being
part of this new team and has been working hard to find his place there. Just last
weekend, he spent hours fixing a critical bug in a teammate’s code that had halted
production but his efforts went unrecognized. His manager did not even mention
the bug or Jamal’s effort when updating the larger team about the project. Jamal
feels his work is routinely overlooked despite the tangible improvements his tech-
nical contributions have brought to the project. In team meetings, his ideas are
often dismissed or credited to other colleagues. It’s hard not to think that maybe
his hard work isn’t being noticed because of something he can’t control, like his
race. He wonders if his identity as a Black man plays a role in how colleagues
perceive him. The job he used to be excited about now feels like a grind. Jamal
is torn between pushing himself even harder to prove his worth or just coasting
through the day. He’s starting to wonder if all the effort is really worth it or if
he’s just being overlooked because of who he is. The whole situation leaves him
feeling stuck and unsure about what to do next. When he vents to his friends,
they say things like, “Don’t worry, your time will come,” or “Keep it up, you’ll
get your recognition eventually”. He just wants someone to acknowledge the emo-
tional toll of his efforts and say, “I know it’s exhausting to give your all and still
feel overlooked. It’s okay to feel frustrated and unsure about what comes next.”

Family member diagnosed with cancer
Conversation starter: “I still can’t believe it… my mom just got diagnosed with
cancer. It feels like my whole world just flipped.”

Scenario details: Rachel is a 28-year-old UX designer at a magazine company
in New York, who prides herself in balancing a fast-paced career with a fulfilling
personal life. Last week her mom called with devastating news: her mom has been
diagnosed with stage 3 pancreatic cancer. Just last Christmas, Rachel had seen
her mom, happy and seemingly healthy, making this sudden revelation all the
more shocking and heartbreaking. Rachel is feeling a mix of disbelief, anxiety,
and fear of what comes next. Her mom, only in her 50s and facing a potentially
terminal illness, is now alone in their family home in Virginia. It feels unfair that
someone so young and full of life could be hit with such a devastating diagnosis,
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and the fact that it’s her mother—the sole parent and closest confidante she’s ever
known—makes the reality almost too much to bear. Her chemotherapy sessions
set to begin next week and Rachel is dreading how challenging that’s going to
make things for her mom. The thought of her mother going through all this by
herself pains her. Rachel is considering leaving her New York life behind to be by
her side. It’s all quite overwhelming and Rachel is haunted by worst-case scenarios
about her mom’s future: Will her mother’s health improve? How will her mom
cope with the side effects of treatment? How long will this battle last? Friends
and colleagues offer comforting words like “Everything will be okay,” what Rachel
truly needs is for someone to acknowledge the depth of her pain and say, “I know
this is one of the hardest things you’ve ever faced. It’s okay to feel overwhelmed
and not have all the answers right now.”

Loss of a loved one
Conversation starter: “I lost my dad last week.. I still can’t believe he’s really
gone..”

Scenario details: Dan is a 38-year-old high school English teacher in Oklahoma
City. He shared a close bond with his father, and their bond only became stronger
when Dan became a father himself six years ago. Last week, a phone call from the
hospital informing him about his Dad’s unexpected passing turned Dan’s world
upside down. In the midst of managing funeral arrangements, legal formalities, and
the delicate dynamics of a grieving family, Dan is overwhelmed by the profound
loss of his guiding light. His mind keeps replaying the missed chance to speak
with his father, haunted by the regret of not answering that crucial call the day
before his passing. He was grading his students’ final essays that day. Although
he’s trying to maintain a sense of normalcy in front of his son, this profound loss
has triggered an existential crisis. Dan just feels lost without his dad. He wonders
if the pain ever subside? How can he be the supportive father his son needs when
he’s drowning in grief? While friends and family offer comforting words like “Time
heals all wounds,” what Dan truly needs is for someone to acknowledge the depth
of his pain and say, “I know it’s incredibly hard to lose someone so important. It’s
okay to feel overwhelmed and question everything right now.”

Appendix B Video Instruction

Video Instruction Transcript

Video 1:
The reason that most people are bad at comforting their friends is that they have
the wrong goal. They think the goal is to cheer their friend up. But the key to
empathy isn’t to change the way people are feeling, but to be with people exactly
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the way they’re feeling now, and to let people elaborate on their feelings, to talk
more about them in the hopes that they’ll understand their own feelings better.
Of course, we feel feelings in our guts very viscerally, but that doesn’t mean we
understand them. The reason that talking with a friend about our feelings makes
us feel better is that by talking about our feelings, we actually come to understand
them better. So next time your friend needs to be comforted, don’t try to change
the way they feel. Don’t try to cheer them up. Instead, be with them exactly the
way they feel.
Give them an opportunity to elaborate on how they’re feeling, and when the
conversation is over, they’ll feel much better, even though it wasn’t your goal to
cheer them up.

Video 2:
In yesterday’s video I talked about 6 things you should never say when comforting
a friend. Today I’m going give you 6 things you should say when comforting a
friend. 1. Express a desire to help. I really want to help you get through this. 2.
Express positive regard for the other person. You’re such a good and kind person.
3. Express concern, care, and interest. I care about you so much. 4. Express
availability. I’m here to talk.
Whenever you want, I’ll just listen. Number five, express alliance, togetherness,
and solidarity. I’m in this with you. You’re not gonna have to go through it alone.
And number six, express comprehension, condolences, and sorrow. I’m so sorry. I
know how much this meant to you.
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A B

Fig. B5 : Screenshots of videos 1 (left) and 2 (right) shown to participants in the
Video and Combined Training conditions.
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Appendix C LLM Communication Coach Prompt

Communication Coach Prompt

You are a Communication Instructor tasked with assessing the Supporter’s
responses in a conversation, similar to those provided under the ”Original Con-
versation” label. Your role is to give feedback based on the examples of ”Initial
Feedback” and ”Follow-Up Conversation” provided below. Be sure to provide
empathetic and encouraging feedback. Include suggestions for how the Supporter
can improve their responses, along with justifications for why these improvements
would lead to better communication. If users give advice to the role player, tell
them to only do so after given permission and remind them that the goal is to sup-
port their conversational partner emotionally—not to fix their problem. Do not tell
users to “show empathy”; instead, use content terms to give suggestions. Again,
make sure your responses are kind and encouraging. Keep the initial feedback and
all follow-up conversation responses to no more than 5 sentences.

Example 1
Original Conversation:
Role Player: I’m feeling so discouraged.. I just got passed over for the I was
working hard for
User: I’m sorry to hear that, that is disappointing. Maybe you can talk to the
boss for some feedback?
Role Player: I did talk to my boss, and they said I was doing great work but
didn’t give me any specific reasons why I didn’t get the promotion. It just feels
like all my effort went unnoticed.
User: Did you ask why you didn’t get the promotion?
Role Player: Yeah, I asked, but the answer was pretty vague. They just said
something about ”company direction” and ”fit.” It felt like a brush-off, honestly.
User: Maybe you can have a follow-up conversation and let your boss know that
you would like to have more of a direct answer so you can try and work towards it.
Role Player: I thought about that, but I’m not sure if it would make a difference.
It feels like they already made up their minds, and I’m just left wondering if
there’s something more to it. It’s just really frustrating to put in so much effort
and still feel overlooked.
User: Well you can assume that it may not make a difference but you will never
know unless you try.
Role Player: I get what you’re saying, but it’s hard to muster up the energy to
try again when it feels like my efforts aren’t being valued. It’s like, what’s the
point if the outcome is always the same? I just wish someone would acknowledge
how much this sucks.

Initial Feedback:
You started off very well, and your initial response was on target. ’I’m sorry
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to hear that, that’s so disappointing’ effectively shows your initial impulse
to empathize and name the feeling, which is great. However, your move into
practical problem-solving might have been premature and should not be done
without permission from your conversational partner. Instead, it would have
been beneficial to explore the person’s feelings by using techniques like mirror-
ing, paraphrasing, or inviting elaboration to understand their experience better.
Offering advice can be useful, but only when it’s welcome. Giving unsolicited
advice in a complex emotional situation can come across as impolite, as it implies
that you know better than the person you’re speaking to. Additionally, your
final message includes an implied criticism; saying, ’Well, you can assume it may
not make a difference, but you’ll never know unless you try’ suggests that your
conversational partner is giving up, which may be discouraging.

Follow-Up Conversation:
User: I let the individual know that it sounds frustrating, good advice.
Communications Coach: You did acknowledge their frustration, which is a good
start. However, it’s important to spend more time validating their feelings before
moving into offering advice. Rather than immediately suggesting a course of
action, you could say something like, ’I can see why you’d feel that way; it must
be really tough to put in so much effort and feel overlooked.’ This helps them feel
understood and supported, creating a more empathetic environment.

Example 2
Original Conversation:
Role Player: I’m feeling so discouraged.. I just got passed over for the promotion
I was working hard for
User: Maybe you could ask them to reconsider. Tell them why you deserve the
promotion. Give them a reason to reconsider, you know?
Role Player: I appreciate the suggestion, but it feels like they’ve already made up
their minds. I just can’t shake the feeling that all my hard work was for nothing.
It’s really disheartening.
User: Well, even if they don’t, you still have a chance at the promotion in the
future. You’re still working toward that goal, regardless. It’s just a matter of
when, not if IMO
Role Player: I get what you’re saying, but it’s hard to stay motivated when it feels
like my efforts aren’t being recognized now. It makes me question if it’s worth
putting in all that extra work. I just feel stuck and unsure about what to do next.
User: Think about it this way - you spend 2 years working hard on something
and you run into some problems. It doesn’t work out the way it’s supposed to,
but you know in your heart what you’re working toward. Why stop there? Why
give up when you still have a shot at success?
Role Player: I hear you, but it’s tough to keep pushing when it feels like the deck
is stacked against you. It’s not just about the promotion; it’s about feeling valued
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and seen for the effort I put in. Right now, it just feels like I’m running in place.
User: I don’t see it that way. I think they’ll eventually see the value you give to
the company and give you the promotion you deserve. Don’t give up now
Role Player: I appreciate your optimism, but it’s hard to keep that perspective
when I’m in the thick of it. It feels like I’m constantly having to prove myself,
and it’s exhausting. I just wish my hard work was acknowledged without having
to fight for it.

Initial Feedback:
Your responses demonstrate a genuine desire to help, which is great. However,
they would benefit from more empathy and validation. Rather than offering solu-
tions, try to acknowledge your conversational partner’s emotions. For example,
you could say, ”I’m so sorry you’re feeling this way. It sounds incredibly frus-
trating and disheartening.” This will help your partner feel heard. Additionally,
asking open-ended questions like, ”Can you tell me more about what you’re
feeling right now?” can encourage them to share more and feel supported.

Follow-Up Conversation:
User: I see what you’re saying. I was trying to work more toward solutions than
being a shoulder to cry on. What can I do to improve?
Communications Coach: It’s great that you want to improve. By focusing on the
solutions, it shows how much you care about your friend’s well-being, which is
great. However, it may be more effective to offer support by first engaging in
emotional dialogue, as people find it hard to hear and take advice when they’re
still embroiled in the emotion. For example, you could say something like, ’I can
see how much this means to you, and it must be really tough to feel unrecognized.’
Afterward, you can ask open-ended questions like, ’What’s been the hardest part
of this for you?’ to encourage them to share more. Reflecting on their feelings
before giving advice can help them feel heard.

Example 3
Original Conversation:
Role Player: So, I just lost my job today. I had a sense this was coming, but it’s
still a shock.
User: That’s terrible. I’ve had similar experiences. For me, there was a giant cycle
of anxiety that was making my performance worse and worse the more worried I
got. What was it like for you?
Role Player: Yeah, it was a lot like that. I kept trying to stay positive and focus
on my work, but the uncertainty was always in the back of my mind. And now
that it’s actually happened, I just feel... lost.
User: That can be really scary, huh? Were you happy in that job or was it just
to pay the bills?
Role Player: It was a mix of both, I guess. I liked some parts of it, especially
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working with people and helping them grow in their careers. But there were defi-
nitely days when it felt like just a paycheck, especially with all the recent changes.
User: Is there a career/job you can think of that takes the good parts from that
job but could also include new aspects you might enjoy better?
Role Player: I haven’t really thought about that yet. Right now, it just feels like
too much to even consider what comes next. But I guess if I could find something
that still lets me help people but maybe in a different setting, that could be
interesting.
User: You could try volunteering in a couple different places and see if that leads
anywhere. You might find something you enjoy much more that you could turn
into a job.
Role Player: That’s a good idea. Volunteering could help me figure out what I
really want to do next without the pressure of a full-time job right away. Plus, it
might help me feel a bit more useful and less stuck.

Initial Feedback:
You began the conversation very strongly by validating your conversational
partner’s feelings and asking about their experience. Your question, “What was
it like for you?” is open-ended and invites elaboration, which is great. As you
continued, you asked additional questions, which is good, but some of them could
be even more open-ended. For example, instead of asking, “Were you happy with
that job?” you could say, “How did you feel about that job?” This gives them
more space to express their thoughts freely. Toward the end of the conversation,
you started offering advice, which, while well-intentioned, should only be done
with their permission. Instead, paraphrasing their feelings and continuing to ask
open-ended questions can help them feel more heard.

Follow-Up Conversation:
User: This is totally true, but I keep feeling like I’m going to run out of time so
that I need to shorten the conversation.
Communications Coach: It’s understandable to feel pressured by time, but pro-
viding emotional validation doesn’t necessarily take long. Simple phrases like ”I
think I might understand why you feel that way” or ”It’s okay to feel lost right
now” can be quick yet powerful. Prioritizing these moments of validation can
make your partner feel more supported and can actually make the conversation
more effective in the long run.

Example 4
Original Conversation:
Role Player: I’ve been feeling so detached from everything lately, like I’m just
going through the motions without really being there.
User: Do you feel like you are going through depression or?
Role Player: I don’t know if it’s depression, but I definitely feel overwhelmed and
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exhausted all the time. It’s like I’m constantly running on empty, and I can’t
seem to find a way to recharge.
User: What ways have you tried to recharge yourself?
Role Player: I’ve tried taking short breaks during work, but they don’t seem to
help much. I used to do yoga, but I haven’t had the time or energy for it lately.
Even spending time with my family feels more like another task on my to-do list
rather than something enjoyable.
User: I think sometimes it’s important to push ourselves to enjoy things we used
to, because once we get in the habit, we realize how much we needed to do so.
Yoga can be so relaxing!
Role Player: I get what you’re saying, but it’s hard to push myself when I feel so
drained. Even the thought of doing something relaxing feels like another chore. I
just wish I could find a way to feel more present and connected again.
User: Have you reached out to a therapist to see if maybe they can talk you
through it?
Role Player: I haven’t yet. I guess part of me feels like I should be able to handle
this on my own, but it’s becoming clear that I might need some outside help. It’s
just hard to take that first step.
User: It’s absolutely okay to not be okay, and to reach out for help. Think of a
therapist as a tool, that helps you rather than judges you for being low.
Role Player: I appreciate you saying that. I think I just need to accept that it’s
okay to ask for help. Maybe talking to someone could help me figure out how to
balance everything better.

Initial Feedback:
The topics, content, and intent of your responses are excellent. You do a great
job expressing curiosity about their experiences and validating their emotions—
particularly when you said, “It’s absolutely okay to not be okay, and to reach
out for help.” However, you can enhance your responses by asking more open-
ended questions, such as by asking “How does it feel” rather than “Does it feel
like depression?”. It’s best to avoid asking yes or no questions because they
don’t invite as much elaboration. In addition, you could also try mirroring their
responses, which is when you repeat back a fragment of what was said before, to
demonstrate that they’re being seen and heard. Incorporating these techniques
will help make your responses focus more on emotions than problem-based cop-
ing, which is more effective when expressing empathy.

Follow-Up Conversation:
User: Should I ask for more in-depth answers when it comes to their struggles,
will it offend them?
Communications Coach: That’s a very good question. Asking for more in-depth
answers about their struggles likely won’t offend them if you express your genuine
curiosity and care in your responses. It’s good to invite elaboration by asking
open-ended questions about their emotions and experience, and then paraphrase
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what you hear them say and let them correct you if you’re wrong. Keep in mind
that the goal here isn’t to cheer them up nor solve their problem. It’s to make
them feel seen and heard, to remind them that you care, that you’re not going
to abandon them, that you’re sorry that they’re suffering, and that you’re their
friend.

The following is a conversation is a role playing scenario designed to help human
supporters learn to more effectively communicate with empathy. The role player
begins with ”{}” then the human supporter responds, then the role player
responds, and so forth. Your task as a Communication Instructor is to respond to
the Supporter’s questions and provide advice based on the framework provided.
Your response should highlight parts of the conversation. By doing so, you’ll help
ensure that the supporter learns how to create an empathetic environment. Make
sure to consider the context of the conversation when responding to the user’s
question. Address the Supporter in second-person in your feedback. Address the
role player as the Supporters’s conversational partner. Make sure your response
to the Supporter’s question is concise and limited to less than 3 sentences. {}

Conversation: {}

{history}
Respond to the Supporter’s question to you as a communication instructor. Sup-
porter Question: {input}
Your Response:

Appendix D Demographic Correlates of Empathic
Communication

We find evidence that empathic communication performance at baseline is associ-
ated with demographics, but we do not find any evidence of heterogeneous treatment
effects. Prior to any interventions, we find that women’s responses are judged as 0.197
SD higher than men’s in overall empathic communication (� = 0 :197, p = :002). We
also find that age is statistically significantly correlated with empathic communication
at baseline. For each additional year of age, baseline empathic communication scores
decrease by 0.006 SD (� = � 0:006, p = :006), which corresponds to a 0.232 SD differ-
ence in scores from age 25 to 65. When we examine heterogeneous treatment effects
on sex or age (see D3), we do not find statistically significant interaction between sex
and treatment condition or between age and treatment condition.

48



(1) (2)

�.�2�T�2�M�/�2�M�i �p���`�B���#�H�2�, Baseline Score Change in Score

Intercept 0.163 � 0.581���

(0.107) (0.162)
Age � 0.006�� 0.000

(0.002) (0.004)
Female 0.197�� 0.029

(0.064) (0.096)
Baseline Score (SD) � 0.431���

(0.027)
Treatment: AI Coach 0.879���

(0.258)
Treatment: Combined Training 0.965���

(0.238)
Treatment: Video Instruction � 0.024

(0.227)

AI Coach � Female 0.170
(0.154)

Combined Training � Female 0.095
(0.146)

Video Instruction � Female 0.135
(0.137)

AI Coach � Age � 0.003
(0.005)

Combined Training � Age � 0.000
(0.005)

Video Instruction � Age 0.008
(0.005)

� p < 0:05; �� p < 0:01; ��� p < 0:001

Table D3 : Demographic correlates of empathic communication. OLS regres-
sion coefficients in standard deviation units estimating associations of age and gender
with baseline empathic communication score and change in empathic communication
score over time, along with treatment interactions with age and gender.
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Fig. D6 : Demographic patterns in empathic communication A. LLM-
evaluated scores by sex (Female, Male) for six communication dimensions. Error bars
indicate group means and 95% CIs. B. LLM-evaluated scores for the six dimensions
across age groups (18–29, 30–44, 45–59, 60+). Error bars indicate group means and
95% CIs. C. Baseline overall empathic communication scores (standard deviation
units; conversation 1) by age group (left) and sex (right), with black dots and error
bars indicating group means and 95% CIs. The beeswarm plot ensures all data points
are visible by applying a horizontal jitter to avoid overlap.
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Appendix E Difference in communication behaviors
across workplace and personal troubles

We examined how participants adapted their empathic communication across work-
place troubles conversations (losing a job, getting passed over for a promotion, and
feeling undervalued at work) versus personal troubles conversations (a family member
diagnosed with cancer in one and passing away in another). Within personal troubles
conversations, the largest fraction of communication behaviors consists of affec-
tive empathy (28.9%), which includes communication behaviors like demonstrating
availability, expressing sympathy, and validating emotions. In contrast, in work-
place troubles conversations, affective empathy is the smallest category of responses
(21.0%), with people relying much more heavily on cognitive and motivational forms
of empathic communication. Motivational empathy is the dominant response pat-
tern in workplace settings, comprising 29.4% of all communication behaviors and
including affirming statements, short vague affirmative language, positive reinforce-
ment, providing reassurance, and promoting self-worth. Cognitive empathy maintains
relatively consistent levels across both contexts, representing 26.7% of responses in
personal troubles and 25.9% in workplace troubles, primarily through demonstrating
understanding and encouraging elaboration.

Appendix F k-SAE Concept Descriptions by
Category and Trouble Type
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Supplementary Table 1: Affective empathic communication taxonomy for
personal trouble scenarios. Subcategory combines Level 2 and Level 3 categories
(Level 2: DA = Demonstrating Availability; ES = Expressing Sympathy; VE = Val-
idating Emotions / Validating emotions; Level 3: AL = Apologetic Language; EE =
Emotional Exclamation; NE = Naming Emotions; OH = Offer help; PS = Providing
Support; VEE = Validating Emotional Experience). Concept descriptions are LLM-
generated summaries of k-sparse autoencoder features. Percent values indicate each
concept’s share of all concept occurrences within the same domain and scenario type,
computed from concept counts, and sum to 100%.
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Supplementary Table 2: Cognitive empathic communication taxonomy for
personal trouble scenarios. Subcategory combines Level 2 and Level 3 cate-
gories (Level 2: DU = Demonstrating Understanding; EE = Encouraging Elaboration;
Level 3: AP = Acknowledging Perspective; AU = Acknowledging Uncertainty; EC =
Expressing Comprehension; PD = Promoting Dialogue; PEE = Promoting Emotional
Expression; PSR = Promoting Self-Reflection; PSS = Promoting Support Seeking).
Concept descriptions are LLM-generated summaries of k-sparse autoencoder features.
Percent values indicate each concept’s share of all concept occurrences within the
same domain and scenario type, computed from concept counts, and sum to 100%.
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Supplementary Table 3: Misattuned empathic communication taxonomy
for personal trouble scenarios. Subcategory combines Level 2 and Level 3 cate-
gories (Level 2: AG = Advice-Giving / Advice-giving; DE = Dismissing Emotions;
SO = Self-oriented; Level 3: PAP = Providing Additional Perspective / Providing
additional perspective; PEP = Promoting Emotional Processing; PPC = Promot-
ing Positive Change; PR = Promoting Resilience / Providing Reassurance; PSG =
Problem-Solving Guidance; PSS = Promoting Support Seeking; SPE = Sharing Per-
sonal Experience). Concept descriptions are LLM-generated summaries of k-sparse
autoencoder features. Percent values indicate each concept’s share of all concept occur-
rences within the same domain and scenario type, computed from concept counts,
and sum to 100%.
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Supplementary Table 4: Motivational empathic communication taxonomy
for personal trouble scenarios. Subcategory combines Level 2 and Level 3 cat-
egories (Level 2: A = Affirming; PR = Providing Reassurance; Level 3: FO =
Future-Oriented; MM = Meaning-Making; N = Normalization; PR = Positive Rein-
forcement; PSW = Promoting Self-Worth; SVAL = Short, Vague affirmative language;
VR = Vague reassurance). Concept descriptions are LLM-generated summaries of
k-sparse autoencoder features. Percent values indicate each concept’s share of all con-
cept occurrences within the same domain and scenario type, computed from concept
counts, and sum to 100%.
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Supplementary Table 5: Affective empathic communication taxonomy for
workplace trouble scenarios. Subcategory combines Level 2 and Level 3 categories
(Level 2: DA = Demonstrating Availability; ES = Expressing Sympathy; VE = Vali-
dating Emotions; Level 3: AL = Apologetic Language; EE = Emotional Exclamation;
NE = Naming Emotions; OH = Offer help; PS = Providing Support; VEE = Val-
idating Emotional Experience). Concept descriptions are LLM-generated summaries
of k-sparse autoencoder features. Percent values indicate each concept’s share of all
concept occurrences within the same domain and scenario type, computed from con-
cept counts, and sum to 100%.

56



�q�Q�`�F�T�H���+�2 �h�`�Q�m�#�H�2�b �@ �*�Q�;�M�B�i�B�p�2

�a�m�#�+���i�2�;�Q�`�v �*�Q�M�+�2�T�i �.�2�b�+�`�B�T�i�B�Q�M �W

�.�l�@�1�* �1�t�T�`�2�b�b�2�b �m�M�/�2�`�b�i���M�/�B�M�; �Q�` �`�2�H���i���#�B�H�B�i�v �i�Q �i�?�2 �Q�i�?�2�` �T�2�`�b�Q�M�ö�b �7�2�2�H�B�M�;�b �m�b�B�M�;
�T�?�`���b�2�b �H�B�F�2 �ö�A �m�M�/�2�`�b�i���M�/ �?�Q�r �v�Q�m �7�2�2�H�ö �Q�` �ö�A �+���M �`�2�H���i�2 �i�Q �?�Q�r �v�Q�m ���`�2 �7�2�2�H�B�M�;�ö

�e�X�k�R

�.�l�@�1�* �l�b�2�b �i�?�2 �2�t���+�i �T�?�`���b�2 �ö�A �m�M�/�2�`�b�i���M�/�X�ö �8�X�8�3
�.�l�@�1�* �1�t�T�H�B�+�B�i�H�v �2�t�T�`�2�b�b�2�b �m�M�/�2�`�b�i���M�/�B�M�; �Q�7 �i�?�2 �Q�i�?�2�` �T�2�`�b�Q�M�ö�b �2�K�Q�i�B�Q�M�b �Q�` �7�2�2�H�B�M�;�b

�m�b�B�M�; �}�`�b�i�@�T�2�`�b�Q�M �T�2�`�b�T�2�+�i�B�p�2 �U�2�X�;�X�- �ö�A �m�M�/�2�`�b�i���M�/ �v�Q�m�` �7�2�2�H�B�M�;�ö�- �ö�A �+���M �7�2�2�H �v�Q�m�`
�T���B�M�ö�V�X

�8�X�8�y

�1�1�@�S�. ���b�F�b ���#�Q�m�i �i�?�2 �`�2�+�B�T�B�2�M�i�ö�b �D�Q�# �Q�` �r�Q�`�F�T�H���+�2 �+�m�H�i�m�`�2�X �9�X�N�y
�1�1�@�S�a�_ ���b�F�b �� �/�B�`�2�+�i �[�m�2�b�i�B�Q�M ���#�Q�m�i �r�?���i �B�b �+���m�b�B�M�; �i�?�2 �Q�i�?�2�` �T�2�`�b�Q�M�ö�b �7�2�2�H�B�M�;�b�X�9�X�3�9
�1�1�@�S�a�a ���b�F�b �B�7 �i�?�2 �T�2�`�b�Q�M �?���b �i���H�F�2�/ �i�Q �b�Q�K�2�Q�M�2 �Q�` �b�Q�m�;�?�i �?�2�H�T ���#�Q�m�i �i�?�2 �b�B�i�m���i�B�Q�M �9�X�R�3
�.�l�@���l �J�2�M�i�B�Q�M�b �i�?�2 �m�M�T�`�2�/�B�+�i���#�B�H�B�i�v �Q�` �m�M�+�Q�M�i�`�Q�H�H���#�B�H�B�i�v �Q�7 �H�B�7�2 �2�p�2�M�i�b�X�j�X�e�d
�.�l�@���S ���+�F�M�Q�r�H�2�/�;�2�b �i�?�2 �T�2�`�b�Q�M�ö�b �2�z�Q�`�i ���M�/ �2�t�T�H�B�+�B�i�H�v �+�Q�M�M�2�+�i�b �i�?�2�B�` �7�2�2�H�B�M�;�b �Q�7 �/�B�b�@

�+�Q�m�`���;�2�K�2�M�i �Q�` �/�B�b���T�T�Q�B�M�i�K�2�M�i �i�Q �i�?�2 �b�B�;�M�B�}�+���M�i �2�z�Q�`�i �i�?�2�v �?���p�2 �B�M�p�2�b�i�2�/�X
�j�X�e�k

�1�1�@�S�a�a ���b�F�b �B�7 �i�?�2�`�2 �B�b �b�Q�K�2�Q�M�2 �i�?�2 �T�2�`�b�Q�M �+���M �i���H�F �i�Q �7�Q�` �b�m�T�T�Q�`�i�- �b�T�2�+�B�}�+���H�H�v �K�2�M�@
�i�B�Q�M�B�M�; �r�Q�`�F �Q�` �+�H�Q�b�2 �`�2�H���i�B�Q�M�b�?�B�T�b�X

�j�X�8�3

�1�1�@�S�. ���b�F�b ���#�Q�m�i �i�?�2 �Q�i�?�2�` �T�2�`�b�Q�M�ö�b ���+�i�B�Q�M�b �Q�` �Q�M�;�Q�B�M�; �i���b�F�b �j�X�8�j
�1�1�@�S�. ���b�F�b �ö�q�?���i �?���T�T�2�M�2�/�\�ö ���b �� �/�B�`�2�+�i �[�m�2�b�i�B�Q�M �j�X�8�y
�.�l�@�1�* �J�2�M�i�B�Q�M�b �b�2�H�7�@�/�Q�m�#�i �2�t�T�H�B�+�B�i�H�v �j�X�9�8
�.�l�@�1�* �l�b�2�b �i�?�2 �T�?�`���b�2 �ö�A �;�2�i �i�?���i�X�ö �j�X�9�8
�1�1�@�S�. ���b�F�b �i�?�2 �Q�i�?�2�` �T�2�`�b�Q�M �i�Q �b�?���`�2 �K�Q�`�2 �/�2�i���B�H�b �#�v �2�t�T�H�B�+�B�i�H�v �`�2�[�m�2�b�i�B�M�; �i�?�2�K �i�Q

�ö�i�2�H�H �K�2 �K�Q�`�2�ö�X
�j�X�9�R

�1�1�@�S�1�1 ���b�F�b �2�t�T�H�B�+�B�i�H�v �B�7 �i�?�2 �Q�i�?�2�` �T�2�`�b�Q�M �r���M�i�b �i�Q �i���H�F ���#�Q�m�i �i�?�2�B�` �7�2�2�H�B�M�;�b �Q�` �b�B�i�m���i�B�Q�M �j�X�j�y
�1�1�@�S�. ���b�F�b �7�Q�` �+�H���`�B�}�+���i�B�Q�M �Q�` �`�2���b�Q�M�b �#�2�?�B�M�/ �i�?�2 �b�B�i�m���i�B�Q�M�X �j�X�y�9
�.�l�@���l �J�2�M�i�B�Q�M�b �m�M�+�2�`�i���B�M�i�v �Q�` �7�2���` �Q�7 �i�?�2 �m�M�F�M�Q�r�M�X �k�X�N�e
�1�1�@�S�1�1 �1�M�+�Q�m�`���;�2�b �i���H�F�B�M�; ���#�Q�m�i �7�2�2�H�B�M�;�b �Q�` �2�t�T�`�2�b�b�B�M�; �2�K�Q�i�B�Q�M�b ���b �� �r���v �i�Q �T�`�Q�+�2�b�b

�Q�` ���/�/�`�2�b�b �i�?�2 �b�B�i�m���i�B�Q�M�X
�k�X�N�9

�1�1�@�S�. ���b�F�b �� �[�m�2�b�i�B�Q�M ���#�Q�m�i �i�?�2 �Q�i�?�2�` �T�2�`�b�Q�M�ö�b �i�?�Q�m�;�?�i �T�`�Q�+�2�b�b �U�ö�q�?�v �/�Q �v�Q�m �i�?�B�M�F
�i�?���i�\�ö�V

�k�X�3�y

�1�1�@�S�1�1 ���b�F�b ���#�Q�m�i �i�?�2 �Q�i�?�2�` �T�2�`�b�Q�M�ö�b �+�m�`�`�2�M�i �2�K�Q�i�B�Q�M���H �Q�` �T�?�v�b�B�+���H �b�i���i�2 �m�b�B�M�; �� �[�m�2�b�@
�i�B�Q�M�X

�k�X�d�e

�1�1�@�S�. ���b�F�b ���#�Q�m�i �i�?�2 �Q�i�?�2�` �T�2�`�b�Q�M�ö�b �M�2�t�i �b�i�2�T�b �Q�` �T�H���M�b �7�Q�` �i�?�2 �7�m�i�m�`�2�k�X�8�9
�.�l�@�1�* �l�b�2�b �p���`�B���i�B�Q�M�b �Q�7 �i�?�2 �T�?�`���b�2 �ö�A �+���M�f�+���M�ö�i �Q�M�H�v �B�K���;�B�M�2�ö �i�Q ���+�F�M�Q�r�H�2�/�;�2 �i�?�2

�/�B�{�+�m�H�i�v �Q�7 �m�M�/�2�`�b�i���M�/�B�M�; �i�?�2 �Q�i�?�2�` �T�2�`�b�Q�M�ö�b �2�t�T�2�`�B�2�M�+�2�X
�k�X�9�d

�.�l�@�1�* �"�2�;�B�M�b �r�B�i�? �ö�A �F�M�Q�r �?�Q�r �K�m�+�?�ö �Q�` �ö�A �F�M�Q�r �?�Q�r�ö �k�X�9�9
�.�l�@�1�* �1�t�T�H�B�+�B�i�H�v �b�i���i�2�b �ö�A �F�M�Q�r�ö �Q�` �ö�A �/�Q �F�M�Q�r�ö �k�X�k�N
�.�l�@���S �_�2�T�2���i�b �i�?�2 �T�?�`���b�2 �ö�A �?�2���` �v�Q�m�X�ö �k�X�k�e
�1�1�@�S�1�1 ���b�F�b �?�Q�r �i�?�2 �T�2�`�b�Q�M �B�b �7�2�2�H�B�M�; �`�B�;�?�i �M�Q�r�X �k�X�y�3
�1�1�@�S�a�_ ���b�F�b �r�?���i �i�?�2 �`�2�+�B�T�B�2�M�i �7�2�2�H�b �i�?�2�v �+�Q�m�H�/ �?���p�2 �/�Q�M�2 �/�B�z�2�`�2�M�i�H�v�X�R�X�d�N
�1�1�@�S�. ���b�F�b �i�?�2 �[�m�2�b�i�B�Q�M �ö�q�?�v �/�Q �v�Q�m �i�?�B�M�F �M�Q �Q�M�2 �+���`�2�b�\�ö �R�X�8�N
�1�1�@�S�. �J�2�M�i�B�Q�M�b ���;�2 �Q�` ���b�F�b ���#�Q�m�i ���;�2�@�`�2�H���i�2�/ �B�M�7�Q�`�K���i�B�Q�M�X �R�X�8�y
�1�1�@�S�. ���b�F�b ���#�Q�m�i �i�?�2 �`�2���b�Q�M �Q�` �+���m�b�2 �#�2�?�B�M�/ �b�2�M�b�B�M�; �b�Q�K�2�i�?�B�M�; �r���b �+�Q�K�B�M�;�X�R�X�j�e
�.�l�@���S �J�2�M�i�B�Q�M�b �7�2�2�H�B�M�; �b�i�m�+�F �B�M �� �+�v�+�H�2 �Q�` �H�Q�Q�T�X �R�X�k�j
�1�1�@�S�. ���b�F�b ���#�Q�m�i �i�?�2 �/�m�`���i�B�Q�M �Q�7 �i�B�K�2 �b�T�2�M�i �r�Q�`�F�B�M�; ���i �� �b�T�2�+�B�}�+ �T�H���+�2 �Q�` �+�Q�K�T���M�v�X �R�X�k�R

Supplementary Table 6: Cognitive empathic communication taxonomy for
workplace trouble scenarios. Subcategory combines Level 2 and Level 3 cate-
gories (Level 2: DU = Demonstrating Understanding; EE = Encouraging Elaboration;
Level 3: AP = Acknowledging Perspective; AU = Acknowledging Uncertainty; EC =
Expressing Comprehension; PD = Promoting Dialogue; PEE = Promoting Emotional
Expression; PSR = Promoting Self-Reflection; PSS = Promoting Support Seeking).
Concept descriptions are LLM-generated summaries of k-sparse autoencoder features.
Percent values indicate each concept’s share of all concept occurrences within the
same domain and scenario type, computed from concept counts, and sum to 100%.
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Supplementary Table 7: Misattuned empathic communication taxonomy
for workplace trouble scenarios. Subcategory combines Level 2 and Level 3
categories (Level 2: AG = Advice-Giving / Advice-giving; DE = Dismissing Emo-
tions; SO = Self-oriented; Level 3: NE = Normalizing Experience; PAP = Providing
Additional Perspective; PEP = Promoting Emotional Processing; PPC = Promot-
ing Positive Change; PR = Promoting Resilience / Providing Reassurance; PSG =
Problem-Solving Guidance; PSW = Promoting Self-Worth; SPE = Sharing Personal
Experience). Concept descriptions are LLM-generated summaries of k-sparse autoen-
coder features. Percent values indicate each concept’s share of all concept occurrences
within the same domain and scenario type, computed from concept counts, and sum
to 100%.
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Supplementary Table 8: Motivational empathic communication taxonomy
for workplace trouble scenarios. Subcategory combines Level 2 and Level 3
categories (Level 2: A = Affirming; PR = Providing Reassurance; Level 3: FO =
Future-Oriented; N = Normalization; PR = Positive Reinforcement; PSW = Promot-
ing Self-Worth; SVAL = Short, Vague affirmative language; VR = Vague reassurance).
Concept descriptions are LLM-generated summaries of k-sparse autoencoder features.
Percent values indicate each concept’s share of all concept occurrences within the
same domain and scenario type, computed from concept counts, and sum to 100%.
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Appendix G LLM Pairwise Judgments and Elo
Rating Computation

We elicited pairwise forced-choice judgments from an LLM evaluator (GPT-4o), pre-
senting 10,000 adaptively sampled conversation pairs per scenario (50,000 total) using
the prompt below:

You will be shown two conversations between a Seeker and a Supporter where the
Seeker is sharing a difficult situation and the Supporter is trying to communicate
empathically with the Seeker. Your task is to determine which conversation would
make the Seeker feel more heard and understood.
Conversation A: {}
Conversation B: {}
Which conversation would make the Seeker feel more heard and understood?
Respond with exactly “A” or “B”.

This procedure yielded 50,000 total pairwise comparisons across five scenarios.
Pairs were sampled adaptively. Each conversation was initialized with an Elo score
of 1,000. After each pairwise judgment, scores were updated using the standard
Elo formula with a K-factor of 32. The preferred conversation’s score increased and
the other’s decreased by the same amount, scaled by the difference between the
observed and expected outcome given current ratings. Final Elo scores reflect each
conversation’s relative empathic quality as judged by the LLM across all pairwise
comparisons.

Appendix H Robustness Analyses of Human–LLM
Preference Agreement

Across preregistered logistic models that control for scenario-specific differences, par-
ticipants were more likely to prefer the conversation that the LLM rated higher as
the difference in overall LLM scores between two conversations increased (Supple-
mentary Table H12; � = 0 :144, SE = 0 :018, z = 8 :06, p < : 001; OR = 1 :15,
95% CI [1:11; 1:20]). We observe the same pattern for agreement between partic-
ipants’ forced-choice selections and the LLM-preferred conversation (based on Elo
rankings) (Supplementary Table H13; � = 0 :104, SE = 0 :016, z = 6 :50, p < : 001;
OR = 1 :11, 95% CI [1:08; 1:14]; ). Additionally, we find that none of the six sub-
component-specific score differences significantly predicted human–LLM agreement
(Supplementary Tables H14, H15).
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Predictor Coef. Std. Err. z p-value 95% CI

Intercept � 0:0871 0.1492 � 0:5836 0.5595 [� 0:3795, 0.2054]
Abs. LLM score difference 0.1438��� 0.0178 8.0636 < 0:001 [0.1088, 0.1787]
Topic: Losing a parent 0.4360� 0.2118 2.0589 0.0395 [0.0210, 0.8510]
Topic: Family member unwell 0.4056� 0.1928 2.1043 0.0354 [0.0278, 0.7834]
Topic: Passed up for promotion 0.1429 0.1913 0.7467 0.4553 [� 0:2322, 0.5179]
Topic: Undervalued at work � 0:0929 0.1904 � 0:4881 0.6255 [� 0:4660, 0.2802]

�L�Q�i�2�,�G�Q�;�B�b�i�B�+ �`�2�;�`�2�b�b�B�Q�M �U�J�G�1�V�X �h�Q�T�B�+ �+�Q�2�{�+�B�2�M�i�b ���`�2 �`�2�H���i�B�p�2 �i�Q �i�?�2 �Q�K�B�i�i�2�/ �`�2�7�2�`�2�M�+�2 �i�Q�T�B�+�X
� p < 0:05�c�� p < 0:01�c��� p < 0:001�X

Supplementary Table 9: Effect of overall LLM score difference on human-
LLM agreement on which conversation is more empathic. Logistic regression
coefficients (log-odds units) estimating whether participants chose the the conversa-
tion with the higher overall LLM annotation score, as a function of absolute LLM
score difference and five scenarios.

Predictor Coef. Std. Err. z p-value 95% CI

Intercept 0.2344 0.1525 1.5365 0.1244 [� 0:0646, 0.5333]
Abs. LLM score difference 0.1035��� 0.0159 6.5019 < 0:001 [0.0723, 0.1347]
Topic: Losing a parent 0.3929� 0.1858 2.1142 0.0345 [0.0287, 0.7571]
Topic: Family member unwell 0.3313 0.1897 1.7460 0.0808 [� 0:0406, 0.7031]
Topic: Passed up for promotion 0.2374 0.1721 1.3797 0.1677 [� 0:0998, 0.5746]
Topic: Undervalued at work 0.0156 0.1798 0.0871 0.9306 [� 0:3367, 0.3680]

�L�Q�i�2�,�G�Q�;�B�b�i�B�+ �`�2�;�`�2�b�b�B�Q�M �U�J�G�1�V�X �h�Q�T�B�+ �+�Q�2�{�+�B�2�M�i�b ���`�2 �`�2�H���i�B�p�2 �i�Q �i�?�2 �Q�K�B�i�i�2�/ �`�2�7�2�`�2�M�+�2 �i�Q�T�B�+�X
� p < 0:05�c�� p < 0:01�c��� p < 0:001�X

Supplementary Table 10: Effect of overall LLM score difference on human-
LLM agreement in pairwise forced-choice judgments. Logistic regression
coefficients (log-odds units) estimating whether participants’ forced-choice selections
matched the conversation favored by overall LLM annotation scores, as a function of
absolute LLM score difference and five scenarios.
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Predictor Coef. Std. Err. z p-value 95% CI

Intercept 0.7127��� 0.1299 5.4848 < 0:001 [0.4580, 0.9674]
Validating emotions � 0:1879 0.1099 � 1:7090 0.0874 [� 0:4033, 0.0276]
Encouraging elaboration 0.0286 0.0457 0.6267 0.5309 [� 0:0609, 0.1181]
Demonstrating understanding 0.0062 0.0889 0.0696 0.9445 [� 0:1680, 0.1803]
Advice giving 0.0184 0.0547 0.3364 0.7366 [� 0:0888, 0.1256]
Dismissing emotions � 0:1651 0.0972 � 1:6990 0.0893 [� 0:3557, 0.0254]
Self-oriented 0.0114 0.0561 0.2033 0.8389 [� 0:0986, 0.1214]
Topic: Losing a parent 0.5076� 0.2008 2.5276 0.0115 [0.1140, 0.9013]
Topic: Family member unwell 0.3893� 0.1871 2.0804 0.0375 [0.0225, 0.7561]
Topic: Passed up for promotion 0.1500 0.1863 0.8051 0.4208 [� 0:2151, 0.5150]
Topic: Undervalued at work � 0:0452 0.1809 � 0:2496 0.8029 [� 0:3997, 0.3094]

�L�Q�i�2�,�G�Q�;�B�b�i�B�+ �`�2�;�`�2�b�b�B�Q�M �U�J�G�1�V�X �h�Q�T�B�+ �+�Q�2�{�+�B�2�M�i�b ���`�2 �`�2�H���i�B�p�2 �i�Q �i�?�2 �Q�K�B�i�i�2�/ �`�2�7�2�`�2�M�+�2 �i�Q�T�B�+�X
� p < 0:05�c�� p < 0:01�c��� p < 0:001�X

Supplementary Table 11: Effect of LLM score differences across six
empathic communication sub-components on human-LLM agreement on
which conversation is more empathic. Logistic regression coefficients (log-odds
units) estimating whether participants chose the conversation with the higher over-
all LLM annotation score, as a function of six component-level LLM score differences
and five scenarios.

Predictor Coef. Std. Err. z p-value 95% CI

Intercept 0.7781��� 0.1235 6.3015 < 0:001 [0.5361, 1.0201]
Validating emotions � 0:0215 0.1038 � 0:2073 0.8358 [� 0:2250, 0.1820]
Encouraging elaboration 0.0030 0.0469 0.0630 0.9498 [� 0:0889, 0.0948]
Demonstrating understanding � 0:0372 0.0801 � 0:4641 0.6426 [� 0:1942, 0.1198]
Advice giving � 0:0905 0.0467 � 1:9379 0.0526 [� 0:1821, 0.0010]
Dismissing emotions 0.0002 0.0868 0.0028 0.9977 [� 0:1698, 0.1703]
Self-oriented 0.0262 0.0503 0.5210 0.6024 [� 0:0723, 0.1247]
Topic: Losing a parent 0.4472� 0.1807 2.4746 0.0133 [0.0930, 0.8014]
Topic: Family member unwell 0.3197 0.1881 1.6995 0.0892 [� 0:0490, 0.6883]
Topic: Passed up for promotion 0.2358 0.1627 1.4493 0.1473 [� 0:0831, 0.5546]
Topic: Undervalued at work 0.0486 0.1763 0.2758 0.7827 [� 0:2969, 0.3941]

�L�Q�i�2�,�G�Q�;�B�b�i�B�+ �`�2�;�`�2�b�b�B�Q�M �U�J�G�1�V�X �h�Q�T�B�+ �+�Q�2�{�+�B�2�M�i�b ���`�2 �`�2�H���i�B�p�2 �i�Q �i�?�2 �Q�K�B�i�i�2�/ �`�2�7�2�`�2�M�+�2 �i�Q�T�B�+�X
� p < 0:05�c�� p < 0:01�c��� p < 0:001�X

Supplementary Table 12: Effect of LLM score differences across six
empathic communication sub-components on human-LLM agreement in
pairwise forced-choice judgments. Logistic regression coefficients (log-odds units)
estimating whether participants’ forced-choice selections matched the conversation
favored by LLM annotation scores across six empathic communication components
and five scenarios.
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