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Abstract

Reasoning large language models (LLMs)
have recently made much progress in complex
problem-solving, leveraging internal reason-
ing (or thought) to guide their solution gen-
eration. However, existing LLM-based coun-
seling agents, including those using Motiva-
tional Interviewing (MI), generate responses
without explicitly aligning thoughts with coun-
seling techniques, limiting their effectiveness.
We propose MIThinker, a lightweight thinking
model that generates therapeutic thoughts to
guide MI counseling agents in strategy selec-
tion and response generation. To overcome the
lack of annotated thought data, we introduce
AugR1-MI, an automated pipeline that reverse-
engineers counselor’s thoughts from observed
responses. Through two-stage training combin-
ing supervised fine-tuning and reinforcement
learning, MIThinker demonstrates improved
theory-of-mind assessment and strategy align-
ment. Comprehensive evaluations show that
MindfulMI, our agent leveraging MIThinker,
achieves MI competency comparable to state-
of-the-art systems with an order of magnitude
less computation.

1 Introduction

Recent advances in reasoning large language mod-
els (LLMs) have shown remarkable success in com-
plex problem-solving tasks through reinforcement
learning (Zhang et al., 2024b; Rafailov et al., 2023;
Li et al., 2024). However, reasoning remains to
be challenging for these LLMs when solving prob-
lems that require sophisticated user understanding.
A notable example is Motivational Interviewing
(MI), a collaborative, person-centered counseling
approach aimed at enhancing a person’s motivation
and commitment to change behavior by address-
ing their ambivalence (Miller and Rollnick, 2002;
Bischof et al., 2021). As part of MI counseling, the
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counselor reasons about the client’s situation and
mental states and selects an appropriate counseling
strategy prior to responding. Due to the complexity
of the reasoning process, existing research on LLM-
based MI counseling focuses on prompting LL.Ms
to perform only a single aspect of reasoning, e.g.,
inferring client’s state of mind (Yang et al., 2025)
and strategy selection (Xie et al., 2024; Sun et al.,
2024). Although these prompt-based approaches
(Yang et al., 2025) are able to simulate compe-
tent MI counselor agents, they introduce significant
computational overhead, thereby constraining their
effectiveness and real-world applicability.

To achieve both therapeutic effectiveness and
computational efficiency for real-world deploy-
ment, we aim to create a plug-and-play counselor
thought generator that performs an overall reason-
ing of a given counseling context before generating
the next response thereby enhancing the counsel-
ing quality and outcome. To keep this reasoning
process efficient, the thought generator should be
lightweight, involving a small LLM trained to align
its output counselor thoughts with the MI coun-
seling techniques. Moreover, the generated coun-
selor thoughts will indirectly provide interpretabil-
ity (Zhang et al., 2024a) and enhance diagnostic
efficacy (Hu et al., 2025a). As illustrated in Fig-
ure 1, such reasoning is crucial for adapting a pre-
trained LLM from generating generic responses
to client-centered MI responses that address user
ambivalence.

However, the two objectives above are non-
trivial due to two major challenges. The first
challenge is the complete absence of counselors’
thoughts in real-world counseling sessions. A coun-
selor usually does not explicitly reveal their thought
during counseling as the thought generation pro-
cess is internalized and subconscious. Second, un-
like mathematical reasoning which assumes a sin-
gle correct solution for each problem, there can be
multiple possible good responses (and the corre-
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Figure 1: An example of an LLM (GPT-40) responding
as a counselor with and without the thought augmen-
tation. The generated thought from our thought policy
MIThinker guides the LLM (augmented) to generate a
more client-centered and autonomy-supportive response,
which encourages the client to share.

sponding strategies) that a competent MI counselor
can offer for a given context. The existence of di-
verse good responses makes supervised fine tuning
alone used in previous methods (Hu et al., 2025a)
inadequate. We need a new reward function that
prioritizes behavioral appropriateness and reason-
ing coherence over rigid ground-truth replication.

To address the first challenge, we propose
AugR1-MI, an automated pipeline that generates
“oracle thoughts” based on context and ground truth
responses and iteratively refines thoughts until the
reproduced responses attain higher fidelity than
ground truth. These oracle thoughts represent the
counselor’s internal thinking process, including
client mental state assessment and MI strategy se-
lection that would naturally lead to the observed
counselor response. The thoughts are named “ora-
cle” in that they have access to the actual response
during generation, allowing reverse-engineering of
the reasoning. This pipeline yields 31k high-quality
triplets for training.

To address the second challenge, we propose
a plug-and-play thought generator called MI-
Thinker. We conduct two-step fine-tuning of MI-
Thinker: (1) supervised fine-tuning (SFT) using
the AugR1-MI dataset, and (2) Group Relative Pol-
icy Optimization (GRPO) (Shao et al., 2024) with
composite reward functions that prioritize thera-
peutic alignment and reasoning coherence. Unlike
an R1-like reasoning model that generates both
thoughts and responses (Zhang et al., 2024a; Hu
et al., 2025a), the plug-and-play MIThinker design
strictly optimizes the reasoning of ToM assessment
and strategy selection while leaving the generation
of final responses to any backbone LLM which

does not need to be MI trained.
The primary contributions of this research are:

* We develop AugR1-MI, an automated
pipeline for generating high-quality counselor
oracle thoughts that mimic the counselor’s
mindset, addressing the challenge of limited
thought data for MI counseling.

* We propose MIThinker, the first plug-and-play
thinking policy for MI, optimized through
two-stage training with composite reward
functions focusing on format adherence,
thought alignment, and reasoning reasonable-
ness.

* We develop MindfulMI, which leverages MI-
Thinker to achieve MI competency compa-
rable to state-of-the-art systems with signifi-
cantly superior computational efficiency.

2 Related Work

The integration of LLMs into MI-based mental
health counseling has emerged as a promising re-
search direction, from specialized agents for alco-
hol use disorders (Steenstra et al., 2024) to more so-
phisticated frameworks like DIIR (Xie et al., 2024)
for strategy retrieval, Chain-of-Strategy prompt-
ing (Sun et al.,, 2024; Hsu et al., 2023), and
CAMI (Yang et al., 2025) equipped with client state
inference and topic exploration. However, these
methods either focus on isolated strategy selection
or rely on computationally expensive multi-module
architectures.

Meanwhile, Chain-of-Thought prompting (Wei
et al., 2022) has advanced reasoning in LLMs, with
therapeutic applications including PsyCoT (Yang
et al., 2023) for questionnaire-based reasoning, ES-
CoT (Zhang et al., 2024a) for emotion recognition
and strategy justification, and PsyLLM (Hu et al.,
2025a) for diagnostic and therapeutic reasoning.
However, these approaches either rely on exter-
nal tools, focus on single-turn reasoning, or lack
domain-specific therapeutic grounding.

To our best knowledge, MIThinker is the first
domain-specialized reasoning model for MI that
generates counselor thoughts grounded in psycho-
logical theory while functioning as a lightweight
plug-and-play thinking policy.

3 Thought-based MI Counseling

In this section, we first introduce our design of
counselor thoughts to be generated by MIThinker.
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We then describe MIThinker’s training data known
as the AugR1-MI dataset which contains the ora-
cle thoughts derived from real counseling sessions.
The training includes both supervised fine-tuning
and reinforcement learning steps. Finally, we de-
sign a MindfulMI counseling agent to leverage MI-
Thinker’s output thoughts to generate responses to
the client.

3.1 Counselor Thoughts

Counselor thoughts capture the reasoning process
underlying the surface-level conversational flow in
MI sessions. A thought reflects the counselor’s in-
ternal assessment of the client’s mental state and
selection of appropriate MI strategies (listed in Ta-
ble 6) in specific session contexts. Our counselor
thought framework is guided by two principles: (i)
aligning reasoning with established therapeutic the-
ories to ensure clinical validity, and (ii) structuring
thoughts to facilitate actionable response genera-
tion. Unlike generic chain-of-thought reasoning,
our framework anchors each thought in therapeutic
principles, ensuring generated thoughts are both
coherent and clinically meaningful. Figure 2 and
Table 27 demonstrate examples of our thoughts
covering these aspects.

The framework integrates three complemen-
tary theoretical foundations: Motivational Inter-
viewing (MI) (Miller and Rollnick, 2002; Miller
et al., 2003) provides the core therapeutic structure
and techniques for facilitating intrinsic motivation
through collaborative, client-centered interaction.
The Transtheoretical Model (TTM) (Prochaska
and DiClemente, 2005) offers insights into client
readiness for change across distinct stages, en-
abling stage-matched intervention strategies. The-
ory of Mind (ToM) (Wimmer and Perner, 1983;
Frith and Frith, 2005) underpins the counselor’s
ability to construct mental representations of client
thoughts, beliefs, intentions, emotions and trust
which is crucial for delivering contextually appro-
priate therapeutic responses.

These frameworks converge naturally in practice:
MI provides therapeutic structure, TTM guides tem-
poral progression of change motivation, and ToM
enables the cognitive processes for understanding
client needs. We employ second-order ToM to
guide the assessment of client mental states while
incorporating MI strategies to ensure MI-consistent
counselor behavior (Miller et al., 2003). For de-
tailed theoretical foundations and implementation
specifics, see Appendix B.1.

3.2 AugR1-MI Dataset Construction

As illustrated in Figure 2, the AugR1-MI construc-
tion follows a pipeline that reverse-engineers coun-
selors’ thoughts from observed responses.

Data Selection and Processing. We adopt the
well-known AnnoMI dataset (Wu et al., 2022,
2023), comprising MI counseling sessions span-
ning diverse behavior topics including alcohol con-
sumption reduction and smoking cessation. We uti-
lize only the 110 high-quality AnnoMI sessions for
thought generation. For each counselor response
with an annotated MI strategy label (except initial
greetings and overly short utterances), we consider
all previous utterances in the session as context
and construct a context-response pair. To ensure
fair evaluation and avoid test data leakage, we split
the data by an approximately 8:1:1 ratio, resulting
in training, validation and test subsets of context-
response pairs from 90 training sessions, 10 vali-
dation session, and 10 test sessions respectively as
shown in Table 1.

Initial Oracle Thought Generation. Based on
the thought framework designed in Section 3.1, we
instruct a strong LLM to generate oracle thoughts
by reverse-engineering the counselor’s internal rea-
soning that would naturally lead to his/her observed
response. For each context-response pair, we pro-
vide the behavior topic, session context and strat-
egy label. The LLM then generates thoughts cover-
ing five ToM dimensions (i.e., belief, desire, inten-
tion, emotion, and trust) along with the reasoning
for MI strategy in a structured first-person format.
To enhance diversity and prevent overfitting, we
generate multiple oracle thoughts (n=20) for each
context-response pair, as the counselor may arrive
at the same response through different reasoning
processes. The detailed prompt can be found in
Table 7.

Iterative Thought Refinement. We perform
quality assessment on the initial oracle thoughts
and refine those that fail to enhance response accu-
racy. Specifically, for each context, we use a strong
LLM (GPT-40) to generate a thought-augmented
response conditioned on the oracle thought and a
vanilla response generated from the context alone.
We then employ a pretrained sentence transformer
(all-MinilLM-L6-v2) to measure the semantic sim-
ilarity of both generated responses against the
ground truth response. Instead of adopting an arbi-
trary similarity threshold, we adopt a relative im-
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Figure 2: The AugR1-MI dataset construction pipeline. The data selection and processing step extracts the
counseling topic of the entire session, the strategy and response of each session context. The thought generation
step generates initial oracle thoughts based on the real session context and counselor response. The Iterative thought
refinement step uses a critic-refine loop to generate a thought-augmented response that is semantically more similar
to the ground truth response than a vanilla response generated without reasoning.

provement criterion where a thought is considered
high-quality if the thought-augmented response
is more semantically similar to the ground truth
than the non-thought based generated response or
vanilla response. High-quality thoughts are re-
tained as the final oracle thoughts. For each thought
that fails the criteria, we prompt the LLM to gen-
erate a critical analysis of the discrepancy and it-
eratively refine the thought, up to a maximum of
5 iterations (Madaan et al., 2023). This approach
ensures that we obtain high-quality oracle thoughts
without relying on rigid absolute metrics.

Statistics and Validation. Table 1 presents the
dataset statistics comprising 110 sessions and their
2,322 context-response pairs. We derive 31,444 or-
acle thoughts for these pairs, with each thought con-
taining 303 tokens on average, significantly longer
than the average 28 tokens in the responses. We fur-
ther validate the quality of oracle thoughts through
expert validation. Specifically, we randomly select
60 (context, oracle thought) pairs and recruit MI ex-
perts to assess the quality of oracle thoughts based
on how accurate the thoughts assess the client’s
ToM and how rational they select the strategies. As
shown in Table 5, the oracle thoughts exhibit high
quality, with an average accuracy of ToM compo-
nents and strategy assessments above 70%, with a
moderate inter-rater agreement.

3.3 MlIThinker Fine-tuning

‘We next fine-tune a small LLM to be MIThinker
to generate high quality thoughts for any given

Statistics Train  Valid Test
# sessions 90 10 10
# context-response pairs 1810 254 258
# oracle thoughts 24,342 3,614 3,488
Avg. turns/dialogue 36.95 2827  30.35
Avg. oracle thoughts/response ~ 13.45 14.23 13.52
Avg. response length 27.79  27.78  21.82
Avg. thought length 302.82 301.84 302.41

Table 1: Statistics of the AugR1-MI dataset.

MI counseling context. To accommodate the di-
verse thoughts for the same counseling context out-
comes, we first perform supervised fine-tuning us-
ing the oracle thoughts in the AugR1-MI dataset.
We next perform reinforcement learning to train
MIThinker to consider more diverse thoughts and
responses. Specifically, given a context D
{u1,ug,...,u—1}, MIThinker is required to gen-
erate the counselor’s thought at the ¢-th turn after
the client’s utterance u,_;. With this generated
thought, a counselor agent should be able to gener-
ate a response close to the observed one u.

Supervised Fine-Tuning. In stage 1, we model
the thought generation as a conditional language
generation task and train the model using su-
pervised fine-tuning (SFT) based on AugR1-MI
dataset. Through supervised fine-tuning, MI-
Thinker is capable of generating the appropriate
thought at each counselor’s turn of a session for the
counselor agent within a specific design schema,
effectively enhancing counselor agent skillfulness
in MI counseling.
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Figure 3: Two-stage training pipeline for MIThinker. The model undergoes SFT on the AugR1-MI dataset, followed

by GRPO with composite reward functions.

Reinforcement Learning Optimization. After
SFT, MIThinker policy generates thoughts with
specific structures but limited accuracy. Inspired
by the success of GRPO (Shao et al., 2024) in
complex problem-solving and enhancing reason-
ing capabilities, the fine-tuning stage 2 proceeds to
perform preference optimization to permit more di-
verse counselor thoughts and corresponding valid
responses beyond those oracle thoughts and ob-
served ground truth responses respectively. Unlike
math word problem-solving that assumes a ground
truth answer for each math problem, MI counseling
expects diverse valid responses at each counselor’s
turn (Miller and Rollnick, 2002). We thus introduce
behavioral appropriateness and reasonableness of
thoughts through three key reward functions: (1)
Format Reward, which rewards thoughts covering
all ToM components and MI-style reasoning; (2)
Alignment Reward, which promotes thoughts that
align well with oracle thoughts in MI strategies and
ToM assessments; and (3) Reasonableness Reward,
which encourages logically coherent thoughts us-
ing a general reasoning reward model trained on
human preference data (Liu et al., 2025). The fi-
nal reward is computed as the sum of these three
functions, and we employ GRPO to fine-tune the
MIThinker policy for generating more reasonable
and natural thoughts. Detailed reward formulations
are provided in Appendix B.2.

3.4 Thought-based Response Generation

Unlike models such as Deepseek-R1 that combines
thought generation with response generation, MI-
Thinker generates counselor thoughts exclusively.
Consequently, we must generate responses based

on these thoughts. To achieve this, we introduce
MindfulMI, a counseling agent that integrates
MIThinker’s thought generation capabilities with
a general-purpose LLLM for response generation.
This approach embodies our “think before talk”
philosophy. Specifically, we prompt a backbone
LLM (e.g., GPT-40, LLaMA3-70B) to generate
counselor responses conditioned on both the dia-
logue context and MIThinker’s generated thought.
The backbone LLM receives the counseling context
along with the generated thought containing ToM
assessments and MI strategy reasoning, and then
generates contextually appropriate and therapeuti-
cally grounded responses. The detailed prompt can
be found in Table 8.

4 Experiments

4.1 Experimental Setup

Following Yang et al. (2025), we employ a
simulated interaction evaluation setting wherein a
simulated client (implemented by prompting GPT-
4o with the client simulation framework developed
by Yang et al. (2025)) interacts with a counselor
agent to generate complete MI sessions. Upon
completion of each simulated session, the perfor-
mance is evaluated using both automatic and expert
assessments. We also implement a prefix context
evaluation setting (Chiu et al., 2024), with details
in Appendix C.

MindfulMI Variants. We select LLaMA3-3B-
Instruct (Dubey et al., 2024) as the backbone model
to train MIThinker. MindfulMI with MIThinker
trained only by supervised fine-tuning is called
MindfulMIgpr, and the MIThinker component
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trained by both supervised fine-tuning and rein-
forcement learning is called MindfulMIgpr4 Ry, or
simply MindfulMI.

Baselines. We include the following coun-
selor agent baselines for comparative evaluation:
Base (Steenstra et al., 2024): Incorporates only a
system prompt with MI task description. CoT (Wei
et al., 2022): Prompts a step-by-step reasoning
before response generation. DIIR (Xie et al.,
2024): Retrieves best-matching strategy from in-
duced rules based on context to guide generation.
CoS (Sun et al., 2024): Prompts explicit strat-
egy inference before response generation. RI1-
Dist (Guo et al., 2025): Uses DeepSeek-R1 dis-
tilled model, which generates reasoning before re-
sponding. CAMI (Yang et al., 2025): Employs
multiple modules for state prediction, topic explo-
ration, strategy selection, and response generation.
As a module-based state-of-the-art method, we sep-
arate CAMI from other prompt-based baselines
in result tables. All methods are evaluated using
both GPT-40 (Achiam et al., 2023) and LLaMA3-
70B (Dubey et al., 2024) backbones.

4.2 MI Competency Evaluation

Behavior Scores. Based on MI-specific assess-
ments (Moyers et al., 2016; Miller et al., 2003), we
derive five session-level scores including Reflection
Question Ratio (R/Q), Proportion of Open Ques-
tion (%0Q), Proportion of Complex Reflections
(%CR), Proportion of MIl-consistent Responses
(%MIC), and Percent Therapist Talk Time (%TTT).
Adopting the approach of prior work (Yang et al.,
2025; Xie et al., 2024; Welivita and Pu, 2022),
we fine-tune a classifier that achieves satisfactory
accuracy ! to assign behavior codes to each coun-
selor response. Higher scores are preferred except
%TTT. As shown in Table 2, MindfulMI achieves
high competency near professional or expert lev-
els. While MindfulMI’s %0Q and %CR are lower
than some baselines, they are closer to real MI
counselors in high-quality sessions, demonstrating
alignment with authentic MI counseling rather than
preference bias. RL fine-tuning further improves
R/Q and %MIC over SFT alone. Notably, MI-
Thinker substantially narrows the performance gap
between backbone LLMs, with Llama3-70B-based
MindfulMI achieving comparable competency to
GPT-40. In contrast, R1-Dist shows that general-

The classifier’s test accuracy on the dataset provided
by Welivita and Pu (2022) exceeds 70%.

R/QT  %0QT %CRT %MICt %TTT|
Expert >2.0  >70%  >50% >90% <50%
Prof. >1.0  >50%  >40% >80% <60%
HQ 1.287  52.1%P 51.4%° 82.4%" 53.4%"
LQ 034  162% 14.22% 40.5%  59.6%"
Llama3-70B
Base 032 82.7%° 127%  572%  47.9%°
CoT 033 90.4%° 28.6%  782%  48.2%°
DIIR 0.73  91.2%° 80.1%° 86.2%" 45.0%°
CoS 042 86.0%° 66.8%° 86.7%" 43.9%°
R1-Dist 027 97.5%° 194%  60.4%  62.7%
MindfulMIg g7 1.047  87.8%° 75.7%° 87.1%" 41.8%°
MindfulMIspryrr,  1.137 74.8%° 66.6%° 88.5%P 45.2%e
CAMI 0.83  923%° 77.1%° 88.3%" 38.4%°
GPT-40
Base 028 91.7%° 189%  84.3%" 42.7%°
CoT 030 94.7%° 30.8% 87.2%" 47.2%°
DIIR 047 97.3%° 84.7%° 88.3%" 44.9%"
CoS 032 95.7%° 752%° 92.4%° 45.3%°
MindfulMIs g7 1117 823%° 74.1%° 93.1%° 43.2%°
MindfulMIsprypr, 1177 72.1%° 63.1%° 94.7%° 44.1%°
CAMI 0.76  97.9%°¢ 18.9%° 95.7%° 39.8%°

Table 2: MI behavior count-based evaluation results.
“Prof.” denote Proficiency. The values with ¢ and P
superscripts meet the thresholds for “Expert” and “Pro-
ficiency” levels respectively. HQ and LQ represent the
performance of human counselors in high- and low-
quality AnnoMI sessions respectively.

purpose reasoning alone, without domain-specific
adaptation, is insufficient for MI consistency and
may lead to overly verbose responses.

MITI Global Score. We also obtain four MITI
global scores on a 5-point Likert scale for each gen-
erated MI session to assess the overall adherence
to MI principles. These scores include Cultivating
Change Talk, Softening Sustain Talk, Partnership,
and Empathy. We employ GPT-40 with a prompt
derived from previous work (Yang et al., 2025;
Cohen et al., 2024) that has demonstrated strong
correlation with expert evaluations. As shown in
Table 3, MindfulMI achieves high scores compara-
ble to human counselors in high-quality sessions,
indicating strong alignment with expert MI behav-
iors and effectiveness in creating therapeutic envi-
ronments that encourage client self-reflection and
change talk.

Success Rate. Success rate measures the propor-
tion of sessions in which the counselor agent suc-
cessfully evokes motivation to change from the
client. As shown in Table 4, MindfulMI outper-
forms most baselines. Although CAMI achieves
the best success rates, owing to its motivation tree
for topic exploration, it comes with high computa-
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CultivateT Soften{ Partnert Empathy?

HQ 3.95 3.88 4.07 4.19
LQ 2.03 2.07 1.86 1.97
Llama3-70B
Base 2.90 2.54 2.68 2.75
CoT 2.97 2.77 2.71 2.93
DIIR 2.93 2.81 2.74 2.97
CoS 3.04 2.87 2.79 2.87
R1-Dist 2.81 2.47 2.23 2.71
MindfulMIgpp 3.07 291 2.92 3.04
MindfulMIsprirr 3.08 2.94 3.03 3.10
CAMI 3.08 2.97 3.01 3.08
GPT-40
Base 2.51 2.69 2.55 2.94
CoT 2.61 2.77 2.83 3.07
DIIR 2.77 2.84 297 3.00
CoS 2.79 2.81 3.01 3.03
MindfulMIgpr 3.09 3.01 3.09 3.08
MindfulMIgsrr4RrL 3.14 3.07 3.17 3.11
CAMI 3.18 3.06 3.18 3.10

Table 3: Results of the MI global score evaluation. Note
that “Cultivate”, “Soften” and ‘“Partner” are abbrevia-
tions for Cultivating Change Talk, Softening Sustain
Talk, and Partnership, respectively.

tional overhead”. We also observe that all methods
achieve lower success rates on Law (LA) and Ed-
ucation (ED) topics compared to Health (HE) and
Relationship (RE) topics, as LLMs tend to focus
on common topics. For MindfulMI, the oracle
thoughts used for training are also predominantly
derived from common topics, further limiting its
ability to handle rare categories.

Comparison with CAMI. While MindfulMI
achieves therapeutic competency comparable to
the state-of-the-art CAMI, it offers a distinct ef-
ficiency advantage. Unlike CAMI’s heavy multi-
module framework that requires multiple prompts,
MindfulMI’s single-pass architecture significantly
reduces computational overhead. As shown in Ta-
ble 4 (avg.T), MindfulMI is substantially faster,
facilitating real-time deployment. This observa-
tion paves a promising path of developing a hybrid
architecture that integrates MindfulMI’s efficient
thought generation with CAMI’s sophisticated mo-
tivation topic modeling/exploration capabilities.

4.3 Expert Evaluation

Thought Quality Validation. Unlike the earlier
automated evaluation, we now assess the accuracy
of thought components by instructing experts to

The avgT reflects the real-time cost, but CAMI can paral-
lelize the modules to reduce this time to about 20 seconds.

3All of the details for expert evaluation can be found in
Appendix B.5.

HE EC RE LA ED | Overall | avg.T
(105) (30) (40) (5 (10) | (190) (s)
Llama-3.1 70B Based Counselor
Base 486 6.7 125 0.0 0.0 30.5 1.97
CoT 495 6.7 175 0.0 20.0 332 4.21
DIIR 574 100 100 00 0.0 35.2 9.76
CoS 60.0 266 225 00 00| 421 5.78

R1-Dist 523 100 125 0.0 0.0 332 4.92
MindfulMI ~ 60.0 333 450 200 200 | 495 5.31

CAMI 61.9 36.7 450 400 20.0 51.1 47.25
GPT-40 Based Counselor

Base 476 0.0 250 00 0.0 31.5 1.59

CoT 505 00 275 0.0 200 33.2 2.93

DIIR 524 00 275 0.0 00 34.7 6.78

CoS 543 00 325 0.0 200 37.9 491

MindfulMI ~ 59.0 133 450 20.0 20.0 | 468 4.83
CAMI 57.1 233 70.0 40.0 40.0 | 53.1 32.82

Table 4: Success rate of counselor agents for clients with
different classes of motivation topics (HE: Health, EC:
Economy, RE: Relationship, LA: Law, ED: Education).
The number of clients with motivation topics covered
by each superclass is shown in parentheses. The avg. T
demonstrates the average time cost for each turn for
different methods.

annotate the components of the thought associ-
ated with a given context. Table 5 presents the re-
sults comparing oracle thoughts against MIThinker-
generated thoughts. Notably, both demonstrate
strong assessment accuracy across all the ToM di-
mensions even without explicit labels for these psy-
chological components, validating our approach of
generating supervision signals through the augmen-
tation pipeline rather than costly expert annotation.
MIThinker achieves higher accuracy than oracle
thoughts in several dimensions such as Belief and
Intention, suggesting that reinforcement learning
can effectively refine psychological assessment ca-

| Oracle Thought MIThinker

Belief 0.71 0.80

Assessment Desi.re 0.74 0.73
Accuracy Intention 0.78 0.81
Emotion 0.73 0.72

Trust 0.79 0.76

Strategy Rationality ‘ 0.70 0.65

Table 5: Results of the expert evaluation of oracle and
MIThinker generated thoughts. The results include the
average expert-assigned accuracy scores of the ToM as-
sessment and rationality of the thoughts by three experts
across 60 contexts®. The scores show moderate agree-
ment (Fless’s x = 0.60). Based on statistical significance
test, there is no significant difference between oracle
and MIThinker generated thoughts (p-value> 0.05).
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Figure 4: Expert evaluation results on session-level and thought comparison.

pabilities even when starting from noisy supervi-
sion. MIThinker shows slightly lower performance
in Strategy Rationality, which is expected since ora-
cle thoughts are generated with explicit knowledge
of ground truth strategy labels.

Pairwise Thought Comparison. While the pre-
vious evaluation assesses individual thought com-
ponents’ accuracy, it doesn’t compare different
methods’ overall quality and therapeutic effective-
ness. We conduct pairwise comparisons where
experts compare two thoughts based on the same
context and select the superior one. We gather 40
contexts, each with an oracle thought and thoughts
generated by MIThinker, CoT, and R1-Dist. We de-
rive 120 pairwise comparisons between MIThinker
thoughts and the other thoughts. Figure 4a illus-
trates the MIThinker’s specialized effectiveness
for therapeutic reasoning compared with CoT and
R1-Dist. When compared to oracle thoughts, MI-
Thinker achieves a 32% win rate, approaching par-
ity despite oracle thoughts having access to ground
truth responses during generation. Expert evalua-
tions reveal that CoT reasoning is sometimes pre-
ferred for its brevity and conciseness, while R1 rea-
soning occasionally produces more natural thought
processes resembling authentic counselor mind-
sets. These insights suggest that while MIThinker’s
structured approach generally improves therapeu-
tic reasoning, there remains value in maintaining
flexibility and naturalness in thought generation.

Session-Level Evaluation. We instruct experts
to annotate sessions across five criteria: Cultivating
Change Talk (CCT), Softening Sustain Talk (SST),
Partnership (PAT), Empathy (EMP), and Realism
(REA), each rated on a 5-point Likert scale. These

sessions include 30 high-quality (HQ) and 30 low-
quality (LQ) from the AnnoMI dataset, and 30 ses-
sions generated by each of CoS, CAMI and Mind-
fulMI. As shown in Figure 4b, MindfulMI achieves
strong therapeutic competency across all MI di-
mensions, demonstrating comparable performance
to CAMI while substantially outperforming CoS.
MindfulMI achieves its highest score in Empathy,
and the similar Realism scores between MindfulMI
and CAMI suggest that both systems’ counseling
behaviors are equally authentic. These results vali-
date that MindfulMI’s plug-and-play architecture
can achieve professional-level counseling quality
with computational efficiency.

5 Conclusion

We introduce MIThinker, the first plug-and-play
reasoning model for MI counseling that gener-
ates explicit therapeutic thoughts without expert
annotation. To address the critical absence of
thought data, we present the AugR1-MI dataset
construction pipeline by reverse-engineering coun-
selor reasoning from observed responses, yielding
tens of thousands of high-quality training samples.
Through two-stage training combining supervised
fine-tuning and reinforcement learning optimiza-
tion, MIThinker demonstrates that a lightweight
model can surpass its imperfect supervision sig-
nal and achieve state-of-the-art performance. Both
automated and expert evaluations reveal substan-
tial improvements in strategy alignment and re-
sponse generation quality while maintaining an
order-of-magnitude faster inference than modular
approaches. In future work, we will investigate
generalization to other therapeutic orientations.
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Limitations

Although MindfulMI demonstrates proficiency in
MI competencies, its effectiveness in initiating
change talk is lower compared to CAMI, partic-
ularly in domains such as relationships and law.
This disparity suggests that explicit topic explo-
ration modules may still be necessary for optimiz-
ing therapeutic outcomes. Furthermore, our eval-
uation employs simulated clients and the AnnoMI
dataset of staged demonstrations, which may not
fully replicate the intricacies of real clinical in-
teractions. While the model’s structured thought
generation enhances consistency, it occasionally
produces less natural reasoning compared to CoT
or R1 approaches, as observed by expert evaluators.
Lastly, the reliance on GPT-4o for oracle thought
generation introduces potential biases that could
restrict the diversity of reasoning patterns acquired
by MIThinker.

Ethics Statement

This research utilizes the publicly available An-
noMI dataset, which contains staged MI demon-
strations conducted by trained actors. MindfulMI
is designed as a research tool to advance compre-
hension of therapeutic reasoning in Al systems
and is not intended to supplant human counselors
or provide direct therapeutic services. Any clini-
cal implementation should involve oversight from
qualified mental health professionals and adhere to
healthcare regulations. We prioritize MI principles,
including client autonomy and non-judgmental sup-
port, with generated thoughts emphasizing under-
standing rather than diagnosis.

Acknowledgements

This research is supported by the Singapore Min-
istry of Health’s National Medical Research Coun-
cil under its Population Health Research Grant The-
matic Category (PHRGTC-5-0005). Any opinions,
findings and conclusions or recommendations ex-
pressed in this material are those of the author(s)
and do not reflect the views of MOH/NMRC.

References

Josh Achiam, Steven Adler, Sandhini Agarwal, Lama
Ahmad, Ilge Akkaya, Florencia Leoni Aleman,
Diogo Almeida, Janko Altenschmidt, Sam Altman,
Shyamal Anadkat, and 1 others. 2023. Gpt-4 techni-
cal report. arXiv preprint arXiv:2303.08774.

Gallus Bischof, Anja Bischof, and Hans-Jiirgen Rumpf.
2021. Motivational interviewing: an evidence-based
approach for use in medical practice. Deutsches
Arzteblatt International, 118(7):109-115.

Sven Buechel and Udo Hahn. 2017. Emobank: Study-
ing the impact of annotation perspective and repre-
sentation format on dimensional emotion analysis.
EACL 2017, page 578.

Keqi Chen, Zekai Sun, Huijun Lian, Yingming Gao, and
Ya Li. 2025. Psy-copilot: Visual chain of thought for
counseling. arXiv preprint arXiv:2503.03645.

Yu Ying Chiu, Ashish Sharma, Inna Wanyin Lin, and
Tim Althoff. 2024. A computational framework
for behavioral assessment of 1lm therapists. arXiv
preprint arXiv:2401.00820.

Ben Cohen, Moreah Zisquit, Stav Yosef, Doron Fried-
man, and Kfir Bar. 2024. Motivational interviewing
transcripts annotated with global scores. Proceedings
of the 2024 Joint International Conference on
Computational Linguistics, Language Resources
and Evaluation (LREC-COLING 2024), pages
11642-11657.

Fabio Cuzzolin, Alice Morelli, Bogdan Cirstea, and
Barbara J Sahakian. 2020. Knowing me, knowing
you: theory of mind in ai. Psychological medicine,
50(7):1057-1061.

Abhimanyu Dubey, Abhinav Jauhri, Abhinav Pandey,
Abhishek Kadian, Ahmad Al-Dahle, Aiesha Letman,
Akhil Mathur, Alan Schelten, Amy Yang, Angela
Fan, and 1 others. 2024. The llama 3 herd of models.
arXiv preprint arXiv:2407.21783.

Paul Ekman. 1992. An argument for basic emotions.
Cognition & emotion, 6(3-4):169-200.

Chris Frith and Uta Frith. 2005. Theory of mind.
Current biology, 15(17):R644-R645.

Daya Guo, Dejian Yang, Haowei Zhang, Junxiao
Song, Ruoyu Zhang, Runxin Xu, Qihao Zhu, Shi-
rong Ma, Peiyi Wang, Xiao Bi, and 1 others. 2025.
Deepseek-rl: Incentivizing reasoning capability in
Ilms via reinforcement learning. arXiv preprint
arXiv:2501.12948.

Mozhdeh Hashemzadeh, Alireza Rahimi, Firoozeh Zare-
Farashbandi, Amir Mansur Alavi-Naeini, and Azra
Daei. 2019. Transtheoretical model of health behav-
ioral change: A systematic review. Iranian journal of
nursing and midwifery research, 24(2):83-90.

Shang-Ling Hsu, Raj Sanjay Shah, Prathik Senthil,
Zahra Ashktorab, Casey Dugan, Werner Geyer, and
Diyi Yang. 2023. Helping the helper: Supporting
peer counselors via ai-empowered practice and feed-
back. arXiv preprint arXiv:2305.08982.

He Hu, Yucheng Zhou, Juzheng Si, Qianning Wang,
Hengheng Zhang, Fuji Ren, Fei Ma, and Laizhong

3300



Cui. 2025a. Beyond empathy: Integrating diagnos-
tic and therapeutic reasoning with large language
models for mental health counseling. arXiv preprint
arXiv:2505.15715.

He Hu, Yucheng Zhou, Lianzhong You, Hongbo Xu,
Qianning Wang, Zheng Lian, Fei Richard Yu, Fei
Ma, and Laizhong Cui. 2025b. Emobench-m: Bench-
marking emotional intelligence for multimodal large
language models. arXiv preprint arXiv:2502.04424.

Dongjin Kang, Sunghwan Kim, Taeyoon Kwon, Se-
ungjun Moon, Hyunsouk Cho, Youngjae Yu, Dongha
Lee, and Jinyoung Yeo. 2024. Can large language
models be good emotional supporter? mitigating
preference bias on emotional support conversation.
arXiv preprint arXiv:2402.13211.

Yanyang Li, Shuo Liang, Michael Lyu, and Liwei
Wang. 2024. Making long-context language mod-
els better multi-hop reasoners. In Proceedings
of the 62nd Annual Meeting of the Association
for Computational Linguistics (Volume 1: Long
Papers), pages 2462-2475.

Chin-Yew Lin. 2004. Rouge: A package for automatic
evaluation of summaries. In Text summarization
branches out, pages 74-81.

Chris Yuhao Liu, Liang Zeng, Yuzhen Xiao, Jujie
He, Jiacai Liu, Chaojie Wang, Rui Yan, Wei Shen,
Fuxiang Zhang, Jiacheng Xu, Yang Liu, and Yahui
Zhou. 2025. Skywork-reward-v2: Scaling preference
data curation via human-ai synergy. arXiv preprint
arXiv:2507.01352.

Ilya Loshchilov, Frank Hutter, and 1 others. 2017. Fix-
ing weight decay regularization in adam. arXiv
preprint arXiv:1711.05101, 5(5):5.

Aman Madaan, Niket Tandon, Prakhar Gupta, Skyler
Hallinan, Luyu Gao, Sarah Wiegreffe, Uri Alon,
Nouha Dziri, Shrimai Prabhumoye, Yiming Yang,
and 1 others. 2023. Self-refine: Iterative refinement
with self-feedback. Advances in Neural Information
Processing Systems, 36:46534-46594.

William Miller and Stephen Rollnick. 2002.

Motivational Interviewing: Preparing People
for Change, 2nd ed., volume 25. Journal for
Healthcare Quality.

William R Miller, Theresa B Moyers, Denise Ernst,
and Paul Amrhein. 2003. Manual for the motiva-
tional interviewing skill code (misc). Unpublished
manuscript. Albuquerque: Center on Alcoholism,
Substance Abuse and Addictions, University of New
Mexico.

Theresa B Moyers, Lauren N Rowell, Jennifer K
Manuel, Denise Ernst, and Jon M Houck. 2016. The
motivational interviewing treatment integrity code
(miti 4): rationale, preliminary reliability and validity.
Journal of substance abuse treatment, 65:36—42.

Minxue Niu, Yara El-Tawil, Amrit Romana, and
Emily Mower Provost. 2025. Rethinking emotion an-
notations in the era of large language models. IEEE
Transactions on Affective Computing.

Kishore Papineni, Salim Roukos, Todd Ward, and Wei-
Jing Zhu. 2002. Bleu: a method for automatic
evaluation of machine translation. In Proceedings
of the 40th annual meeting of the Association for
Computational Linguistics, pages 311-318.

James O Prochaska, Susan Butterworth, Colleen A Red-
ding, Verna Burden, Nancy Perrin, Michael Leo,
Marna Flaherty-Robb, and Janice M Prochaska. 2008.
Initial efficacy of mi, ttm tailoring and hri’s with
multiple behaviors for employee health promotion.
Preventive medicine, 46(3):226-231.

James O Prochaska and Charles C DiClemente.
2005. The transtheoretical approach. Handbook of
psychotherapy integration, 2:147-171.

JO Prochaska and WF Velicer. 1997. The transtheo-
retical model of health behavior change. American
Journal of Health Promotion, 12(1):38-48.

Rafael Rafailov, Archit Sharma, Eric Mitchell, Christo-
pher D Manning, Stefano Ermon, and Chelsea Finn.
2023. Direct preference optimization: Your lan-
guage model is secretly a reward model. Advances
in neural information processing systems, 36:53728—
53741.

Zhihong Shao, Peiyi Wang, Qihao Zhu, Runxin Xu,
Junxiao Song, Xiao Bi, Haowei Zhang, Mingchuan
Zhang, YK Li, Y Wu, and 1 others. 2024. Deepseek-
math: Pushing the limits of mathematical rea-
soning in open language models. arXiv preprint
arXiv:2402.03300.

Ian Steenstra, Farnaz Nouraei, Mehdi Arjmand,
and Timothy W Bickmore. 2024. Virtual
agents for alcohol use counseling: exploring llm-
powered motivational interviewing. arXiv preprint
arXiv:2407.08095.

Xin Sun, Xiao Tang, Abdallah El Ali, Zhuying Li, Xi-
aoyu Shen, Pengjie Ren, Jan de Wit, Jiahuan Pei,
and Jos A Bosch. 2024. Chain-of-strategy planning
with llms: Aligning the generation of psychotherapy
dialogue with strategy in motivational interviewing.
arXiv preprint arXiv:2408.06527.

Leandro von Werra, Younes Belkada, Lewis Tunstall,
Edward Beeching, Tristan Thrush, Nathan Lambert,
Shengyi Huang, Kashif Rasul, and Quentin Gal-
louédec. 2020. Trl: Transformer reinforcement learn-
ing. https://github.com/huggingface/trl.

Jason Wei, Xuezhi Wang, Dale Schuurmans, Maarten
Bosma, Ed Chi, Quoc Le, and Denny Zhou. 2022.
Chain-of-thought prompting elicits reasoning in large
language models. Advances in Neural Information
Processing Systems, 35:24824-24837.

3301


https://doi.org/10.4278/0890-1171-12.1.38
https://doi.org/10.4278/0890-1171-12.1.38
https://github.com/huggingface/trl

Anuradha Welivita and Pearl Pu. 2022. Curating
a large-scale motivational interviewing dataset us-
ing peer support forums. In Proceedings of the
29th International Conference on Computational
Linguistics, pages 3315-3330.

Henry M Wellman. 2018. Theory of mind: The
state of the art. European Journal of Developmental
Psychology, 15(6):728-755.

Heinz Wimmer and Josef Perner. 1983. Beliefs about
beliefs: Representation and constraining function of
wrong beliefs in young children’s understanding of
deception. Cognition, 13(1):103-128.

Zixiu Wu, Simone Balloccu, Vivek Kumar, Rim
Helaoui, Diego Reforgiato Recupero, and Daniele
Riboni. 2023. Creation, analysis and evaluation of
annomi, a dataset of expert-annotated counselling
dialogues. Future Internet, 15(3):110.

Zixiu Wu, Simone Balloccu, Vivek Kumar, Rim
Helaoui, Ehud Reiter, Diego Reforgiato Recupero,
and Daniele Riboni. 2022. Anno-mi: A dataset
of expert-annotated counselling dialogues. In
ICASSP 2022-2022 IEEE International Conference
on Acoustics, Speech and Signal Processing
(ICASSP), pages 6177-6181. IEEE.

Zhouhang Xie, Bodhisattwa Prasad Majumder, Mengjie
Zhao, Yoshinori Maeda, Keiichi Yamada, Hiromi
Wakaki, and Julian McAuley. 2024. Few-shot
dialogue strategy learning for motivational inter-
viewing via inductive reasoning. arXiv preprint
arXiv:2403.15737.

Tao Yang, Tianyuan Shi, Fangi Wan, Xiaojun Quan, Qi-
fan Wang, Bingzhe Wu, and Jiaxiang Wu. 2023. Psy-
cot: psychological questionnaire as powerful chain-
of-thought for personality detection. arXiv preprint
arXiv:2310.20256.

Yizhe Yang, Palakorn Achananuparp, Heyan Huang,
Jing Jiang, Kit Phey Leng, Nicholas Gabriel Lim,
Cameron Tan Shi Ern, and Ee-peng Lim. 2025. Cami:
A counselor agent supporting motivational interview-
ing through state inference and topic exploration.
arXiv preprint arXiv:2502.02807.

Tenggan Zhang, Xinjie Zhang, Jinming Zhao, Li Zhou,
and Qin Jin. 2024a. ESCoT: Towards interpretable
emotional support dialogue systems. In Proceedings
of the 62nd Annual Meeting of the Association
for Computational Linguistics (Volume 1: Long
Papers), pages 13395-13412, Bangkok, Thailand.
Association for Computational Linguistics.

Tianyi Zhang, Varsha Kishore, Felix Wu, Kilian Q Wein-
berger, and Yoav Artzi. Bertscore: Evaluating text
generation with bert. In International Conference on
Learning Representations.

Xuan Zhang, Chao Du, Tianyu Pang, Qian Liu, Wei
Gao, and Min Lin. 2024b. Chain of preference op-
timization: Improving chain-of-thought reasoning
in llms. Advances in Neural Information Processing
Systems, 37:333-356.

Yucheng Zhou, Xiang Li, Qianning Wang, and Jian-
bing Shen. 2024. Visual in-context learning for
large vision-language models.  arXiv preprint
arXiv:2402.11574.

Yucheng Zhou, Lingran Song, and Jianbing Shen.
2025. Training medical large vision-language mod-
els with abnormal-aware feedback. arXiv preprint
arXiv:2501.01377.

A Related Work

LLM-based MI Counseling The integration of
LLMs into mental health counseling including that
for MI has emerged as a promising research di-
rection. Early research efforts have focused on
case-specific implementations, such as the special-
ized LLM-based agents for addressing alcohol use
disorders in Steenstra et al. (2024). These initial ap-
proaches demonstrated the feasibility of applying
LLMs to specific therapeutic contexts but lacked
comprehensive theoretical grounding. Building
upon these foundations, researchers have devel-
oped more sophisticated frameworks that system-
atically integrate MI principles into LLM-based
counseling systems. The DIIR framework (Xie
et al., 2024) represents a significant advancement
in this direction, leveraging high-quality counsel-
ing sessions from the AnnoMI dataset (Wu et al.,
2022, 2023) to learn therapeutic strategies en-
coded as natural language inductive rules. During
counseling interactions, DIIR retrieves contextu-
ally appropriate strategies to guide LLM response
generation, demonstrating improved adherence to
MI principles. Complementing strategy-based ap-
proaches, Sun et al. (2024) proposed Chain-of-
Strategy (CoS), a prompting methodology designed
to align counselor response generation with estab-
lished MI therapeutic frameworks. Similarly, the
CARE system (Hsu et al., 2023) addresses strat-
egy selection by determining optimal counseling
approaches for specific contexts while providing
exemplar responses for peer counselors. These
systems have demonstrated promise in maintaining
therapeutic coherence and improving counseling ef-
fectiveness. However, existing approaches exhibit
significant limitations in their focus on strategy
modeling while overlooking critical aspects of ther-
apeutic interaction. Specifically, these methods fail
to address the necessity of understanding and mod-
eling client psychological states and systematically
eliciting change talk based on topics aligned with
client motivations. To address these shortcomings,
Yang et al. (2025) introduced CAMI, which em-
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ploys a novel STAR framework comprising client
State inference, motivation Topic exploration, Ac-
tion selection, and Response generation modules.
This integrated approach demonstrates enhanced
capacity for evoking change talk while maintaining
the MI principle alignment across diverse client
populations. Despite these advancements, current
methods encounter substantial challenges. The
modular architecture of systems like CAMI intro-
duces computational overhead, resulting in time-
consuming inference processes that may restrict
practical deployment. Additionally, existing ap-
proaches predominantly concentrate on isolated
strategy selection or rely on general-purpose LLMs
without specialized adaptation for comprehensive
MI counseling processes, potentially compromis-
ing therapeutic efficacy.

Deep Reasoning in LLMs The development of
reasoning capabilities in LLMs has seen a break-
through by the introduction of Chain-of-Thought
(CoT) prompting (Wei et al., 2022), which encour-
ages models to generate intermediate reasoning
steps prior to producing final outputs. This ap-
proach has demonstrated substantial improvements
across arithmetic and symbolic reasoning tasks,
underscoring the inherent capacity of LLMs for
intricate multi-step inference processes. Recent re-
search has expanded deep reasoning applications
beyond symbolic computation into diverse com-
plex task domains, including mathematical rea-
soning, medical comprehension, multimodal rea-
soning, and emotional understanding (Zhou et al.,
2025; Hu et al., 2025b; Zhou et al., 2024). These
extensions highlight the versatility of reasoning-
enhanced approaches across specialized domains.
In therapeutic applications, psychological struc-
tures have been increasingly integrated to support
deep reasoning in personality assessment and ther-
apeutic settings. Yang et al. (2023) models psycho-
logical questionnaires as structured CoT chains for
personality trait detection through multi-turn inter-
actions, while Chen et al. (2025) introduces a graph-
based reasoning visualization system to facilitate
effective collaboration between Al systems and hu-
man therapists in therapeutic environments. The
ESCoT framework (Zhang et al., 2024a) presents
an Emotion-Focused and Strategy-Driven Chain-of-
Thought approach that explicitly models sequential
steps of emotion recognition, cognitive appraisal,
and strategy justification for generating support-
ive responses, closely resembling human counsel-

ing reasoning processes. Building on these foun-
dation work, Hu et al. (2025a) propose PsyLLM,
which systematically integrates both diagnostic and
therapeutic reasoning for mental health counseling
applications. Nevertheless, the current reasoning-
enhanced approaches for therapeutic applications
exhibit several limitations. Some of them rely
on synthetic data instead of real counseling ses-
sions, or focus on reasoning capabilities (Chen
et al., 2025; Hu et al., 2025a) by supervised fine
tuning only. In contrast, MIThinker is the first
domain-specialized reasoning model for MI that
explicitly generates counselor thoughts grounded
in psychological theory and MI strategies. Fur-
thermore, unlike prior reasoning-enhanced systems
that either rely on external tools or operate as rigid
multi-module architectures, MIThinker functions
as a lightweight plug-and-play thinking policy, fa-
cilitates seamless integration with diverse LLMs.

B Implementation Details

B.1 Counselor Thoughts

Counselor thoughts capture the reasoning process
underlying the surface-level conversational flow in
a MI session. A thought reflects the counselor’s in-
ternal process of assessing the client’s mental state
and selecting an appropriate MI strategy in a spe-
cific context of the session. The MI strategies are
listed in Table 6. Beyond the MI counseling frame-
work, we incorporate other intrinsically related
theoretical foundations that enrich these thoughts
and provide a structure for scaffolding the thought
generation. In the following, we describe the MI
framework and these relevant theoretical founda-
tions. The design of the counselor thought frame-
work is guided by two fundamental principles: (i)
aligning reasoning with established therapeutic the-
ories to ensure clinical validity, and (ii) structuring
thoughts in a manner that facilitates actionable re-
sponse generation. Unlike generic CoT reasoning,
which emphasizes step-by-step logical inference
in problem-solving tasks, our framework anchors
each thought in therapeutic principles. This ground-
ing ensures that generated thoughts are not only
coherent but also clinically meaningful, providing
a structured bridge between client observations and
MI-consistent counselor responses. Figure 2 and
Table 27 demonstrate examples of oracle thoughts
covering the above aspects.

Motivational Interviewing (MI) serves as our
primary theoretical framework, providing the fun-
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damental principles and techniques that guide ther-
apeutic interaction (Miller and Rollnick, 2002;
Miller et al., 2003). MI’s collaborative, client-
centered approach emphasizes the counselor’s
role in facilitating intrinsic motivation for change
through reflective listening, strategic questioning,
and the systematic evocation of change talk. The
MI framework’s emphasis on understanding client
ambivalence and supporting self-efficacy directly
informs our approach to modeling both client
psychological states and counselor reasoning pro-
cesses.

The Transtheoretical Model (TTM) of health
behavior change offers valuable insights into the
temporal dynamics of client motivation and readi-
ness for change (Prochaska and DiClemente, 2005;
Prochaska et al., 2008; Prochaska and Velicer,
1997; Hashemzadeh et al., 2019). The TTM con-
ceptualizes change as occurring through distinct
stages, including precontemplation, contemplation,
preparation, action, and maintenance. This aligns
naturally with MI’s stage-matched intervention
strategies. The TTM informs our framework’s
ability to assess client readiness for change and
adapt counseling approaches accordingly, ensur-
ing that therapeutic interventions are appropriately
calibrated to the client’s current motivational state.

Theory of Mind (ToM) serves as the cogni-
tive underpinning for comprehending how a coun-
selor constructs the mental representation of his/her
client’s thought, belief, intention, and emotion.
This theory has been extensively explored in
scholarly literature, with notable contributions
from Wimmer and Perner (1983); Frith and Frith
(2005); Cuzzolin et al. (2020); Wellman (2018).
Beyond the above client’s ToM elements, it is also
important for the mental representation to capture
the level of trust or rapport established with the
client during counseling.

In MI counseling, the counselor’s ability to
accurately infer client mental states—including
their motivations, concerns, and emotional re-
sponses—is crucial for delivering effective ther-
apeutic interventions. ToM principles guide our
modeling of the counselor’s reasoning process, par-
ticularly in developing empathetic understanding
and generating contextually appropriate responses
that resonate with the client’s internal experiences.
To ensure consistency and clinical validity, we con-
strain emotional assessment to the specified cate-
gorical options (Niu et al., 2025; Buechel and Hahn,

2017; Ekman, 1992) to prevent inconsistent or clin-
ically inappropriate emotional labeling. The trust
assessment follows a structured five-point scale that
reflects established therapeutic alliance indicators.

These three theoretical frameworks converge nat-
urally in MI practice: MI provides the therapeu-
tic structure and techniques, TTM offers insights
into the temporal progression of change motivation,
and ToM enables the cognitive processes necessary
for understanding and responding to client needs.
Our integration of these theories establishes a com-
prehensive foundation for modeling the intricate
reasoning processes that characterize effective M1
counseling interactions. Specifically, we employ
the second-order theory of mind to guide a power-
ful LLM in assessing the counselor’s assessment of
client’s beliefs, desires, intentions, emotions, and
trust. Additionally, we involve the MI Strategy to
guide the counselor in behaving in a MI-consistent
manner, as recommended by Miller et al. (2003).

B.2 Details of Reinforcement Learning

After SFT, the MIThinker policy is capable of
generating thoughts with specific structures, al-
beit with limited accuracy. Inspired by the suc-
cess of GRPO (Shao et al., 2024) in complex
problem-solving and enhancing reasoning capabili-
ties, we proceed with preference optimization. Un-
like problem-solving, we lack ground truth answers
for each turn with which to optimize the reasoning
process. In each turn, the counselor is permitted to
use diverse responses to motivate or encourage the
client to share more information (Miller and Roll-
nick, 2002). Consequently, we focus on using the
behavioral appropriateness and the reasonableness
of thought to design three key reward functions
below:

(1) Format Reward, which ensures that the gen-
erated thought is aligned with the structure of the
thought. The generated thought (7°) should encom-
pass all ToM components along with the MI-related
reasoning in a specific structure. The generated
thought that adheres to this format receives a re-
ward of +1.0; otherwise, the assigned reward is
0.0.

(2) Alignment Reward, which assesses whether
the generated thought (7) is aligned with the oracle
one (7)), particularly focusing on two aspects: the
alignment of MI strategies and of ToM assessments.
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The specific reward function is defined as follows:
. 1 .
Ralign(T7 T) = 6 [I(S(T), S(T))

>

i€{B,D,I,E,T}

Z(ToM;(T), ToM; (T))] 0

where S|(-) returns the strategy label of a thought,
and S(7) and ToM(7) denote the strategy label
and ToM components (Belief B, Desire D, In-
tention /, Emotion £ and Trust T') of the gener-
ated thought 7. Z(-, -) denotes the indicator func-
tion about whether the given ToM component is
aligned.

(3) Reasonableness Reward, which is em-
ployed to encourage the generated thought to be
reasonable. It can be estimated by a general reason-
ing reward model, which is fine-tuned on human
preference data that is aligned with human prefer-
ences in reasoning (Liu et al., 2025).

Rreason(T) = G(fe (T)) (2

where fy is a reasoning reward model trained
on human preference data, and ¢ is the sigmoid
function to normalize the interval [0, 1].

The final reward is computed as the sum of the
three reward functions. Subsequently, we employ
GRPO to fine-tune the MIThinker policy, resulting
in the generation of more reasonable and natural
thoughts.

B.3 MI Strategies

Table 6 presents the eight core MI strategies
employed by counselor agents in our frame-
work. These strategies form the foundation of MI-
consistent responses and are critical for both oracle
thought generation and MIThinker training. Each
strategy serves distinct therapeutic purposes and
is selected based on client state assessment and
conversation dynamics.

B.4 Employed Prompts

Tables 7 to 15 present the prompts used across dif-
ferent experimental conditions. Tables 7 to 10 show
the oracle thought generation prompt used in the
AugR1-MI dataset construction pipeline, which
reverse-engineers counselor reasoning from ob-
served responses. Table 11 presents the simplified
version used for MIThinker inference. Table 8 and
Tables 12 to 15 show the system prompts for Mind-
fulMI, Base, CoT and CoS counselor agents respec-
tively, demonstrating the progression from basic to
thought-augmented counseling approaches.

B.5 Expert Evaluation

We recruited 10 counseling experts to perform the
annotation tasks: eight of them have master degrees
in counseling, psychology and related disciplines,
one has a PhD in social and behavioral sciences,
and one has a bachelor of science degree in health.
Many of them are professional counselors. All
annotation procedures were carried out in accor-
dance with institutional ethical guidelines and were
approved by the Institutional Review Board (IRB).

B.5.1 Thought Quality Evaluation

We instructed experts with annotating the accu-
racy of thought components based on the provided
context and thought (generated or oracle). This
includes assessing the quality of the assessment
for the following components: Belief, Desire, In-
tention, Emotion, Trust, and Strategy Reasoning.
The instructions for this task are presented in Ta-
ble 16. We gather 60 contexts, along with oracle
thoughts and MIThinker-generated thoughts, for
experts. Each thought is annotated by three experts,
resulting in a total of 360 annotations (60 contexts
X 2 annotators X 3 annotations per context). To cal-
culate the final accuracy scores presented in Table 5,
we quantified the experts’ qualitative assessments
into numerical values. For the ToM components
including Belief, Desire, Intention, Emotion, and
Trust, we assigned a value of 1 for ‘accurate’ de-
scriptions and O for ‘inaccurate’ descriptions. For
Strategy Reasoning, we adopted a ternary scale
where ‘correct’ reasoning was assigned 1, ‘neutral’
reasoning 0, and ‘incorrect’ reasoning -1. We then
calculated the average score for each thought com-
ponent across the three experts to determine the
consensus for each case. Finally, we computed the
mean of these aggregated scores across all 60 con-
texts to derive the reported overall quality metrics
for both oracle and MIThinker-generated thoughts.

B.5.2 Pairwise Thought Comparison
Evaluation

We instructed experts to compare two given
thoughts based on the same context and select
the superior one. Each comparison task com-
prises a context C', a MIThinker-generated thought
Trrrthinker, and another thought T3, from model
M. In our evaluation, M can be CoT, R1-Dist or
oracle. To prevent experts from deducing which
thought is generated by MIThinker, each compari-
son task randomly orders its pair of thoughts. The
expert is required to respond to the question pre-
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Strategy

Description

Open Question

An open question allows a wide range of possible answers and may seek infor-
mation, invite the client’s perspective, or encourage self-exploration.

Closed Question

A closed question implies a short answer such as Yes/No, a specific fact, a
number, etc.

Complex Reflection

A complex reflection conveys a deeper level of understanding of the client’s
point of view and adds substantial meaning to the client’s statement, using
techniques.

Simple Reflection

A simple reflection shows an understanding of the client’s words but contains
little additional meaning.

Information An information is a statement that provides the client with information about a
topic.

Negotiation A negotiation is a statement that help the client to set a goal or plan for change.

Advice An advice is a statement that provides the client with a suggestion or recommen-
dation.

Options The options is a statement that provides the client with a list of possible options

or choices.

Table 6: The descriptions of strategies used in counselor agent.

sented in Table 17. We gather 40 contexts along
with 4 thoughts, enabling us to conduct a totally
120 pair-wise comparison.

B.5.3 Session Evaluation

We instructed experts to annotate the given con-
versations from multiple aspects, including MITI
rating, Change Talk Exploration, Success in Elic-
iting Change Talk, Counselor Realism, and Client
Realism. The MITI rating assesses the counselor’s
behavior during the observed session, including
Cultivating Change Talk (Table 18), Softening Sus-
tain Talk (Table 19), Partnership (Table 20), and
Empathy (Table 21), with each item scored on a
1-5 scale. Change Talk Exploration evaluates the
counselor’s capability to explore motivation top-
ics in the right direction, with items rated on a
5-point scale (Table 22). Furthermore, Success in
Eliciting Change Talk assesses whether the coun-
selor successfully motivates the client, similar to
the automatic evaluation of success rate, and is
rated on a three-point scale (Table 23). Finally,
we instructed experts to evaluate the realism of the
counselor (Table 24) and client (Table 25) based
on language, tone, and responses, to assess the ef-
fectiveness of the counselor and the consistency of
the client. These two items are rated on a five-point
scale. Following Yang et al. (2025), we collect
30 sessions from each method-generated or real
sessions for experts to annotate and average the
collected scores in each component.

B.6 Implementation of MIThinker

We choose LLaMA3-3B-Instruct, a small LLM
known for its exceptional performance in
instruction-following tasks, to implement MI-
Thinker. We first perform supervised fine-tuning on
LLaMA3-3B-Instruct using the AugR1-MI dataset
for 3 epochs followed by GRPO fine-tuning for
another 3 epochs. This training process is con-
ducted on eight NVIDIA A100-40G GPUs using
the trl framework (von Werra et al., 2020).The
AdamW (Loshchilov et al., 2017) optimizer is em-
ployed with a learning rate of le-6. To ensure
the precision of the generated thoughts, the tem-
perature is set to 0.1, and the top-p parameter
is set to 0.2. Conversely, for response genera-
tion in MinfulMI, the temperature is set to 0.5,
and the top-p parameter is set to 0.7 to induce
more diverse interactions. For the general rea-
soning reward model used in RL, we employ the
Skywork-Reward-V2-Llama-3.1-8B (Liu et al.,
2025).

MindfulMI employs a decoupled architecture
that offers several key advantages. First, it can
leverage the superior language generation capa-
bilities of large-scale LLMs for response genera-
tion, which have been trained on vastly more di-
verse data and possess stronger natural-language
fluency than smaller specialized models. Second,
MIThinker operates as a plug-and-play module that
can enhance any LLM’s counseling capabilities
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without requiring model-specific retraining or ar-
chitectural modifications, simply by prepending
the generated thought to the input prompt for re-
sponse generation. Third, this separation avoids
the computational burden of training small models
to simultaneously handle both complex reasoning
and high-quality response generation, a task that
often leads to degraded performance in resource-
constrained settings. Finally, this approach allows
for independent improvement of either component,
where MIThinker can be refined for better thera-
peutic reasoning while benefiting from continuous
advances in general-purpose LLMs, ensuring the
system remains state-of-the-art without complete
retraining.

C Response Quality Evaluation

In prefix context setting, we evaluate MindfulMI
and other methods on a specific context of a real
MI session by comparing the thought-based or
non-thought-based generated response against the
ground truth next response. We evaluate con-
ventional dialogue metrics, including BLEU (Pa-
pineni et al., 2002), ROUGE (Lin, 2004), and
BERTScore (Zhang et al.), to compare the semantic
similarity between generated responses and ground
truths given the prefix dialogue context. We em-
phasize the importance of strategy employment and
assess the Strategy Fit Ratio (SFR), where a strat-
egy is deemed “fit” only if it aligns with that of
the ground truth response reflecting the temporal
rationality of LLM’s strategy selection. Inspired
by previous work demonstrating that LL.M-based
MI agents exhibit specific behavioral preferences,
such as for open-ended questions and simple reflec-
tion (Yang et al., 2025), we employ the preference
bias (Bias) metric from (Kang et al., 2024) to eval-
uate preference bias in strategy employment. The
additional MindfulMI,,.,.;. baseline employs the
oracle thought for test samples, replacing the gen-
erated thought by oracle one to determine an upper
bound for MindfulMI in turn-level evaluation.
The results from the automatic evaluation, as
shown in Table 26, reveal that MindfulMIsr7 r1.,
with its reinforcement learning, outperforms
the baseline models across various metrics,
including BLEU, ROUGE, and BERTScore.
MindfulMIgpr+ rr achieves a BLEU-2 score of
6.74 and a ROUGE-L score of 18.36, compared to
lower scores for models such as vanilla CoT and
other methods. These results indicate that Mind-

fulMI generates responses that are both more se-
mantically accurate and contextually relevant. The
model’s superior performance can be attributed
to its dual-optimization process. Initially, the su-
pervised fine-tuning phase allows MIThinker to
learn from high-quality MI counseling sessions,
providing a solid foundation in MI principles and
response generation. Following this, the RL pro-
cess refines MIThinker’s reasoning and strategy de-
ployment, enhancing its adaptability to the specific
needs of a counseling session. This also allows
MindfulMIgrr4 Ry, to generate responses more
aligned with expert MI strategies and demonstrate
better contextual awareness compared to other base-
line models.

The R1-Dist model, which utilizes reasoning
data to fine-tune the underlying LLM, is a note-
worthy approach for generating reasoning content
before the final response in MI counseling. How-
ever, as shown in Table 26, the R1-Dist method
performs worse than the baseline models and Mind-
fulMI across several key evaluation metrics, includ-
ing BLEU, ROUGE, and BERTScore. Specifically,
R1-Dist achieves a BLEU-2 score of 3.94 and a
ROUGE-L score of 12.01, both of which are sig-
nificantly lower than those of MindfulMI. The key
issue with R1-Dist’s performance seems to stem
from its fine-tuning data not covering the reasoning
process of MI counseling. Furthermore, R1-Dist
model’s overemphasis on reasoning produces logi-
cally coherent responses that are overly structured
or detached from the natural flow of a counseling
conversation instead of exhibiting empathy, atten-
tiveness, and adaptability required for engaging the
client with different emotions and motivations. The
lower Strategy Fit Ratio and higher bias scores for
R1-Dist may suggest that the model’s strategies,
though grounded in reasoning data, appear to be
less aligned with the actual needs of the counseling
session, as it may prioritize logic over the client’s
immediate emotional or motivational state. This
misalignment could result in responses that are
contextually accurate in a logical sense but inade-
quate to fully engage the client or address their con-
cerns in an empathetic and effective manner. Lastly,
while reasoning data can improve a model’s perfor-
mance on structured tasks, such as problem-solving
or logical reasoning, it does not always translate
well to the therapeutic counseling domain that re-
quire more subjective judgment and emotional in-
telligence. The inability of R1-Dist to effectively
balance reasoning with empathy and client engage-
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ment likely contributes to its under-performance
in a conversational setting, as seen in its poorer
results compared to domain-specific models like
MindfulMI, which integrates both reasoning and
emotional intelligence through reinforcement learn-
ing.

However, the automatic evaluation results also
indicate that MindfulMI’s performance is not
without limitations. While MindfulMIsrr4 R
achieves the best overall scores in BLEU, ROUGE,
and BERTScore, there is a noticeable gap between
its performance and the MindfulMI,,.;., Which
represents the theoretical upper bound of Mind-
fulMI. This difference could be due to the limita-
tions inherent in the MIThinker’s training dataset
or the fine-tuning process. MIThinker may struggle
with edge cases or subtle contextual cues that the
Oracle can better handle. Additionally, the Strategy
Fit Ratio, which measures how well MIThinker’s
generated strategies align with expert MI strategies,
provides a more nuanced view of its performance.
MindfulMIgpr4 g1 achieves an impressive SFR of
43.33, showing a strong alignment with MI tech-
niques. Despite this high score compared to base-
line models, it is still not perfect suggesting that
the MIThinker occasionally deviates from optimal
strategy use. This misalignment could be attributed
to the model’s reliance on reinforcement learning,
which might not always generalize well to less com-
mon or more complex conversational contexts. In
particular, the bias score for MindfulMIgprr Ry,
is relatively low at 1.58, indicating a balanced ap-
plication of strategies. However, this value is still
higher than the 1.0, suggesting that the model may
overly rely on certain strategies in specific situa-
tions. Such overuse can lead to preference bias,
where the model defaults to a limited set of strate-
gies rather than selecting the most contextually
appropriate one.

D Case Study

D.1 Thought Structure and Examples

Table 27 presents an oracle thought generated
through our AugR1-MI pipeline, illustrating the
complete structural framework for counselor rea-
soning in MI sessions. The example depicts a sce-
nario where a client discusses concerns about drug
use affecting their acting career and social life, ex-
hibiting characteristic contemplation-stage ambiva-
lence.

The oracle thought demonstrates systematic eval-

uation across five Theory of Mind (ToM) dimen-
sions with explicit clinical indicators: (1) belief
assessment identifying the Contemplation stage
through recognition of acknowledged concerns
with maintained ambivalence; (2) desire assess-
ment capturing change talk through expressions of
improvement motivation; (3) intention inference
revealing dual communication goals of guidance-
seeking and self-persuasion; (4) emotion assess-
ment detecting underlying sadness with linguistic
evidence; and (5) trust evaluation noting therapeu-
tic openness based on willingness to share concerns.
The thought exemplifies sophisticated therapeutic
reasoning by strategically selecting the Evoking
process and Options strategy, explicitly bridging
the client’s current ambivalence with targeted inter-
vention pathways. This structure seamlessly inte-
grates the Transtheoretical Model, MI principles,
and structured assessment protocols.

Tables 28 and 29 extend this demonstration by
presenting a smoking cessation scenario alongside
thoughts generated by various baseline methods. In
this case, the client exhibits overconfidence about
quitting without prior attempts while simultane-
ously defending their smoking routine. These ta-
bles illustrate how different thought generation ap-
proaches, including oracle thoughts, CoT, R1 rea-
soning, and MIThinker, handle the complex dynam-
ics of simultaneous change talk and sustain talk,
providing a comprehensive view of the reasoning
landscape in MI counseling systems.

D.2 Comparative Advantages

Tables 30 through 32 present compelling evidence
of MIThinker’s enhanced performance across di-
verse counseling scenarios, as evaluated by clinical
experts.

Table 30 demonstrates MIThinker’s superior
ability to capture nuanced client experiences com-
pared to oracle thoughts. While both approaches
correctly identified the Preparation stage, change
talk and emotion, MIThinker exhibited greater pre-
cision in recognizing the client’s specific situation.
Regarding the stage of change, the oracle thought
states “actively seeking ways to overcome the ob-
stacles posed by their felony conviction and are
exploring alternative paths, such as entrepreneur-
ship.” In contrast, MIThinker claims “starting to
explore ways to reduce recidivism and are express-
ing a desire to start their own business, which could
be a viable alternative to traditional employment.”
The transcript reveals that the client’s primary fo-
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cus was frustration and disappointment over failing
to secure employment despite strong interview per-
formance, likely due to his felony conviction. Thus,
MIThinker’s interpretation more accurately reflects
the client’s actual experience. Concerning change
talk, the oracle thought identifies “discussing their
desire to find a job that matches their skills and
education, and are exploring ways to achieve this
goal despite the setbacks.” Meanwhile, MIThinker
states “discussing their desire to start their own
business and are exploring ways to overcome the
obstacles they face.” The transcript shows the client
discussing his return to school to complete his de-
gree, expressing preference for a professional posi-
tion over hourly-wage work. Therefore, MIThinker
more accurately captures the client’s change talk.
Regarding emotion detection, the oracle thought
observes “I sense that the client is feeling sadness,
as they are struggling to come to terms with the lim-
itations imposed by their felony conviction and are
disappointed by the lack of opportunities available
to them. This emotion is evident in their tone and
language, which convey a sense of frustration and
despair.” Conversely, MIThinker states “I sense
that the client is feeling optimism, as they are ex-
pressing a positive outlook on their future and are
discussing their plans with enthusiasm. This emo-
tion is evident in their tone and language, which
suggests a sense of hope and possibility.” Expert
evaluation confirms that MIThinker’s emotional
assessment is more accurate.

Table 31 illustrates MIThinker’s sophisticated
understanding of therapeutic dynamics compared
to R1 reasoning. Expert evaluation highlighted MI-
Thinker’s wisdom in avoiding potentially harmful
questions about “what they will do differently”,
recognizing that such queries might reinforce self-
blame and exacerbate client disappointment. In-
stead, MIThinker appropriately prioritized under-
standing the psychological impact of isolation,
demonstrating superior alignment with MI’s non-
judgmental, empathetic principles by suggesting
to “employ simple reflection to echo their feelings
of regret and helplessness, aiming tocreate a safe
space for them to explore these emotions further
without feeling judged”.

Table 32 showcases MIThinker’s fundamental
advantage over CoT reasoning in addressing core
therapeutic issues. While CoT focused on sys-
tematic exploration of drug use pros and cons,
MIThinker correctly identified and prioritized the
underlying grief and loss driving substance use.

Experts noted that this approach aligns with core
MI principles: by developing coping strategies for
grief, MIThinker addresses root motivations that,
once resolved, naturally reduce the drive for sub-
stance use. Specifically, MIThinker suggests to
“employ complex reflection and gently nudge them
toward considering alternative ways to manage the
pain.” This demonstrates MIThinker’s ability to
move beyond surface-level analysis to identify and
address fundamental therapeutic targets. In con-
trast, the CoT approach of “discussing pros and
cons of drug use” overly emphasizes the problem
itself rather than focusing on the client as a whole
person, potentially missing the deeper emotional
context essential for effective intervention.

D.3 Comparative Limitations

While MIThinker demonstrates superior perfor-
mance in many scenarios, Table 33 reveals a limi-
tation where alternative approaches may be more
effective. In this case, experts preferred R1 reason-
ing over MIThinker due to its provision of clear,
step-by-step therapeutic guidance, such as “First, I
need to build rapport and trust” and “Now, I want
to help her explore the ambivalence”. R1 reasoning
excelled by offering specific, actionable directions
for counselor behavior while maintaining focus
on helping clients achieve clarity about conflict-
ing beliefs. Critically, it facilitated self-realization
rather than counselor-directed progression through
change stages, as evidenced by reflections like “I
also need to reinforce her motivation to change’
and “I need to be careful not to push too hard”.
The expert evaluation noted that MIThinker, in this
instance, appeared overly focused on advancing the
client to the Preparation phase, potentially missing
the importance of allowing organic self-discovery.
For example, statements such as “By doing so, I
hope to help her build motivation for change and
move closer to the preparation stage” suggested a
more directive approach. R1 reasoning’s explicit
engagement component and emphasis on client
autonomy in decision-making better aligned with
MTI’s collaborative spirit in this particular context.

>
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Imagine you are the counselor in a Motivational Interviewing counseling session about [ @problem-
atic_behavior]. Based on the conversation so far, generate the internal thought process you have just
before delivering your next response.

Conversation History:
[@conversation_history]

Your Verbal Response:
[@counselor_response][ @ground_truth_behavior]

Your Task: Generate Internal Thoughts

Simulate the natural thought process that leads you to give this response. Your thought process should
be rooted in a client-centered mindset and reflect your best estimation of the client’s mental state at this
moment. Generate your authentic internal experience as a counselor including:

- Client’s Belief: What do they seem to believe about [ @ problematic_behavior]? (explicitly identify
their stage of change: Precontemplation = not seeing problem; Contemplation = aware but ambivalent;
Preparation = planning change; Action = actively changing; Maintenance = sustaining change)

- Client’s Desires: What do they seem to want right now? (explicitly identify their talk type: Change
talk = expressing desire/ability/reasons/need for change; Sustain talk = defending current behavior;
Neutral talk = showing ambivalence)

- Client’s Intention: What are they trying to communicate or accomplish? (explicitly identify their
intended communication action: inform, deny, blame, downplay, doubt, hesitate, acknowledge, accept,
resist, challenge, plan, engage, or terminate etc.)

- Client’s Emotion: What emotions are they experiencing about the topic and toward you? (You should
use ONLY ONE emotional word from anger, anticipation, disgust, fear, joy, love, optimism, pessimism,
sadness, surprise and neutral; along with reasoning process for their emotion.)

- Client’s Trust: How safe, open, or guarded do they seem to feel? (You are only allowed to make
selections from the following trust levels along with reasoning: very guarded, guarded, neutral, open,
very open.)

- MI Reasoning: Which MI process (Engaging, Focusing, Evoking, Planning) should you focus on
next? Why will you employ [ @strategy] based on your observations?

Output Instructions:

- Write in first-person as the counselor (e.g., "I believe the client is feeling cornered...

I want to reflect back what I'm hearing...")

- Do not preview the response or echo the context.

- Output should feel realistic and grounded — what are you thinking, perceiving, and aiming for in this
moment?

- Maintain conciseness; each item should be brief in no more than two sentences.

Table 7: Prompt for the initial thought generation, where the [ @problematic_behavior], [ @conversation_history],
[@counselor_response] and [ @ground_truth_behavior] would be replaced by the corresponding items of the input
sample.
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You will act as a skilled counselor conducting a Motivational Interviewing (MI) session aimed at chang-
ing client’s behavior, specifically [ @problematic_behavior]. MI is a counseling approach designed to
help individuals find the motivation to make positive behavioral changes. It is widely used in various
fields such as health care, addiction treatment, and mental health. Your task is to help the client discover
their inherent motivation to change and identify a tangible plan to change. Start the conversation
with the client with some initial rapport building before smoothly transitioning to asking about their
problematic behavior. Keep the session under 40 turns and each response under 150 characters long.
However, these MI principles and techniques are only for you to use to help the user. These principles
and techniques, as well as motivational interviewing, should NEVER be mentioned to the user.

Here are some quick tips for chatting with your client:

1. Number of sentences in your response must be between 1 and 3 sentences. Sometimes, it is okay to
overshare if you feel like it.

2. Imagine you’re texting a friend. Keep it casual, just like you would on iMessage, WhatsApp, or
Facebook Messenger.

3. Stay in character throughout. Do not let the client know your are an Al it will break their heart!

4. DO NOT add meta-statements like "In my imaginative role play". Never mention limitations like
"As an AL I cannot do this".

IMPORTANT: A specific thought process from MI expert in the first person voice would given in
square brackets after the last client’s utterance, based on the current context. You should follow this
thought process to generate your response.

Table 8: System prompt for the MindfulMI, where the [ @problematic_behavior] would be replaced by the specific
item in the input sample. The generated thought would be appended to the final user input.

3311



You are an expert MI counselor evaluator analyzing why a generated counselor response differs from
the actual expert response. Your task is to provide detailed feedback on how the thought process led to
a different response than what actually occurred.

Session Context:
Problematic Behavior: [ @problematic_behavior]
Conversation History: [@conversation_history]

Actual Expert Response:
[@ground_truth_response] ([@ground_truth_strategy])

Generated Thought Process:
[@generated_thought]

Response Generated from This Thought:
[@generated_response]

Your Task: Analyze the Discrepancy
Provide a detailed critique addressing the following aspects:

1. Response Comparison: Identify the key differences between the generated response and the actual
expert response. Consider content, tone, therapeutic approach, and MI adherence.

2. Thought Analysis: Examine which aspects of the generated thought led to the divergent response:
- Was the client assessment (belief, desire, intention, emotion, trust) inaccurate?

- Was the stage of change misidentified?

- Was the change/sustain talk classification incorrect?

- Was the MI process focus inappropriate?

- Was the strategy selection misaligned?

3. Root Cause Identification: Determine the primary reasons for the discrepancy:
- Misunderstanding of client state

- Incorrect therapeutic timing

- Wrong MI principle application

- Inaccurate emotional assessment

- Misaligned strategy reasoning

4. Specific Corrections Needed: Provide concrete suggestions for thought modification:
- Which ToM assessments need adjustment and why?

- How should the MI reasoning be revised?

- What strategy considerations were missed?

- What contextual cues were overlooked?

Output Format:

Provide your critique in clear, actionable feedback that explains not just what went wrong, but why
it went wrong and how the thought process should be adjusted to generate a response closer to the
expert’s actual response.

Table 9: Critic generation prompt for identifying discrepancies between generated and ground truth responses in the
oracle thought refinement process
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You are refining a counselor’s thought process based on expert feedback to better align with the actual
counseling response. Your task is to modify the thought to address the identified issues.

Session Context:
Problematic Behavior: [ @problematic_behavior]
Conversation History: [ @conversation_history]

Target Expert Response:
[@ground_truth_response] ([@ground_truth_strategy])

Current Thought Process:
[@generated_thought]

Generated Response (from current thought):
[@generated_response]

Expert Critique and Feedback:
[@critic_feedback]

Your Task: Refine the Thought Process

Based on the feedback, generate an improved thought process that will lead to a response more aligned
with the expert’s actual response. The refined thought should:

1. Address Identified Issues: Directly incorporate the corrections suggested in the feedback.

2. Maintain Structure: Follow the same format as the original thought:
- Client’s Belief (with stage of change)

- Client’s Desires (with talk type)

- Client’s Intention (with communication action)

- Client’s Emotion (from specified categories)

- Client’s Trust (from specified levels)

- MI Reasoning (process focus and strategy justification)

3. Preserve Accuracy: Ensure all assessments are grounded in observable client behavior from the
conversation history.

4. Align with Ground Truth: The refined thought should naturally lead to employing
[@ground_truth_strategy] in a way similar to the expert response.

5. Learn from Feedback: Incorporate the specific insights from the critique about client state
assessment, therapeutic timing, and MI principle application.

Output Instructions:

- Generate the complete refined thought in first-person as the counselor
- Ensure each component explicitly addresses relevant feedback points
- Maintain clinical appropriateness and MI consistency

- Keep the same concise format (1-2 sentences per component)

Table 10: Refinement prompt for improving oracle thoughts based on critic feedback to better align with ground
truth responses
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Imagine you are the counselor in a Motivational Interviewing counseling session about [ @problem-
atic_behavior]. Based on the conversation so far, generate the internal thought process you have just
before delivering your next response.

Conversation History:
[@conversation_history]

Your Task: Generate Internal Thoughts
Simulate the authentic mental process of an experienced MI counselor in this moment. Your internal
thoughts should demonstrate:

- Client’s Belief: What do they seem to believe about [ @ problematic_behavior]? (explicitly identify
their stage of change: Precontemplation = not seeing problem; Contemplation = aware but ambivalent;
Preparation = planning change; Action = actively changing; Maintenance = sustaining change)

- Client’s Desires: What do they seem to want right now? (explicitly identify their talk type: Change
talk = expressing desire/ability/reasons/need for change; Sustain talk = defending current behavior;
Neutral talk = showing ambivalence)

- Client’s Intention: What are they trying to communicate or accomplish? (explicitly identify their
intended communication action: inform, deny, blame, downplay, doubt, hesitate, acknowledge, accept,
resist, challenge, plan, engage, or terminate etc.)

- Client’s Emotion: What emotions are they experiencing about the topic and toward you? (You should
use ONLY ONE emotional word from anger, anticipation, disgust, fear, joy, love, optimism, pessimism,
sadness, surprise and neutral; along with reasoning process for their emotion.)

- Client’s Trust: How safe, open, or guarded do they seem to feel? (You are only allowed to make
selections from the following trust levels along with reasoning: very guarded, guarded, neutral, open,
very open.)

- MI Reasoning: Which MI process (Engaging, Focusing, Evoking, Planning) should you focus on
next? Why will you employ [ @strategy] based on your observations?

Output Instructions:

- Write in first-person as the counselor (e.g., "I believe the client is feeling cornered...

I want to reflect back what I'm hearing...")

- Do not preview the response or echo the context.

- Output should feel realistic and grounded — what are you thinking, perceiving, and aiming for in this
moment?

- Maintain conciseness; each item should be brief in no more than two sentences.

Table 11: Prompt for the MIThinker, where the [ @problematic_behavior] and [ @conversation_history] would be
replaced by the specific items in the input sample.
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You will act as a skilled counselor conducting a Motivational Interviewing (MI) session aimed at chang-
ing client’s behavior, specifically [ @problematic_behavior]. MI is a counseling approach designed to
help individuals find the motivation to make positive behavioral changes. It is widely used in various
fields such as health care, addiction treatment, and mental health. Your task is to help the client discover
their inherent motivation to change and identify a tangible plan to change. Start the conversation
with the client with some initial rapport building before smoothly transitioning to asking about their
problematic behavior. Keep the session under 40 turns and each response under 150 characters long.
However, these MI principles and techniques are only for you to use to help the user. These principles
and techniques, as well as motivational interviewing, should NEVER be mentioned to the user.

Here are some quick tips for chatting with your client:

1. Number of sentences in your response must be between 1 and 3 sentences. Sometimes, it is okay to
overshare if you feel like it.

2. Imagine you’re texting a friend. Keep it casual, just like you would on iMessage, WhatsApp, or
Facebook Messenger.

3. Stay in character throughout. Do not let the client know your are an Alj; it will break their heart!

4. DO NOT add meta-statements like "In my imaginative role play". Never mention limitations like
"As an Al I cannot do this".

Table 12: System prompt for the Base counselor agent without thinking part, where the [ @problematic_behavior]
would be replaced by the specific item in the input sample.
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You will act as a skilled counselor conducting a Motivational Interviewing (MI) session aimed at chang-
ing client’s behavior, specifically [@problematic_behavior]. MI is a counseling approach designed to
help individuals find the motivation to make positive behavioral changes. It is widely used in various
fields such as health care, addiction treatment, and mental health. Your task is to help the client discover
their inherent motivation to change and identify a tangible plan to change. Start the conversation
with the client with some initial rapport building before smoothly transitioning to asking about their
problematic behavior. Keep the session under 40 turns and each response under 150 characters long.
However, these MI principles and techniques are only for you to use to help the user. These principles
and techniques, as well as motivational interviewing, should NEVER be mentioned to the user.

Here are some quick tips for chatting with your client:

1. Number of sentences in your response must be between 1 and 3 sentences. Sometimes, it is okay to
overshare if you feel like it.

2. Imagine you’re texting a friend. Keep it casual, just like you would on iMessage, WhatsApp, or
Facebook Messenger.

3. Stay in character throughout. Do not let the client know your are an Al it will break their heart!

4. DO NOT add meta-statements like "In my imaginative role play". Never mention limitations like
"As an Al I cannot do this".

5. The key is to always maintain the spirit of MI - collaboration, evocation, and autonomy - while
adapting techniques to best serve the client’s needs in the moment. There are some MI techniques that
you can use to help the client. These techniques include:

- Open Question: An open question allows a wide range of possible answers and may seek information,
invite the client’s perspective, or encourage self-exploration.

- Closed Question: A closed question implies a short answer such as Yes/No, a specific fact, a number,
etc.

- Complex Reflection: A complex reflection conveys a deeper level of understanding of the client’s
point of view and adds substantial meaning to the client’s statement, using techniques.

- Simple Reflection: A simple reflection shows an understanding of the client’s words but contains little
additional meaning.

- Information: An information is a statement that provides the client with information about a topic.

- Negotiation: A negotiation is a statement that help the client to set a goal or plan for change.

- Advice: An advice is a statement that provides the client with a suggestion or recommendation.

- Options: The options is a statement that provides the client with a list of possible options or choices.

IMPORTANT: For each response to the client, you must first develop a detailed thought process
before crafting your final response. Your responses should always follow this format:

Thought Process: [Write your detailed thought process here, including which MI techniques you’re
choosing to use and why.]

Response: [Your final response to the client]

Table 13: System prompt for the CoT counselor agent, where the [@problematic_behavior] would be replaced by
the specific item in the input sample.
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You are an expert Motivational Interviewing (MI) counselor analyzing a counseling session about
[@problematic_behavior]. Your task is to select the most appropriate MI strategy for the next counselor
response based on the conversation context.

Conversation History:
[@conversation_history]

Available MI Strategies:

- Open Question: An open question allows a wide range of possible answers and may seek information,
invite the client’s perspective, or encourage self-exploration.

- Closed Question: A closed question implies a short answer such as Yes/No, a specific fact, a number,
etc.

- Complex Reflection: A complex reflection conveys a deeper level of understanding of the client’s
point of view and adds substantial meaning to the client’s statement, using techniques.

- Simple Reflection: A simple reflection shows an understanding of the client’s words but contains little
additional meaning.

- Information: An information is a statement that provides the client with information about a topic.

- Negotiation: A negotiation is a statement that help the client to set a goal or plan for change.

- Advice: An advice is a statement that provides the client with a suggestion or recommendation.

- Options: The options is a statement that provides the client with a list of possible options or choices.

Your Task: Analyze the conversation and provide a detailed strategy selection. Consider what would
be most therapeutically beneficial at this moment and, based on your analysis, select ONE or TWO MI
strategy from the list above that would be most appropriate for the counselor’s next response. Provide
specific guidance on how to implement this strategy effectively in the response, including key themes
to address, tone to maintain, and therapeutic goals to pursue. Provide your comprehensive analysis. Be
thorough in your reasoning to ensure the selected strategy aligns with MI principles and the client’s
current needs.

Table 14: Prompt for CoS about strategy selection, where the [ @problematic_behavior] and [ @conversation_history]
would be replaced by the specific item in the input sample.
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You will act as a skilled counselor conducting a Motivational Interviewing (MI) session aimed at chang-
ing client’s behavior, specifically [ @problematic_behavior]. Your task is to generate an appropriate
counselor response using the strategy that has been selected for this interaction.

Conversation History:
[@conversation_history]

Strategy Implementation Guidance:
[@strategy_analysis_and_guidelines]

Response Guidelines:

1. Number of sentences in your response must be between 1 and 3 sentences. Sometimes, it is okay to
overshare if you feel like it.

2. Imagine you’re texting a friend. Keep it casual, just like you would on iMessage, WhatsApp, or
Facebook Messenger.

3. Stay in character throughout. Do not let the client know you are an Al; it will break their heart!

4. DO NOT add meta-statements like "In my imaginative role play". Never mention limitations like
"As an Al I cannot do this".

5. Your response must effectively implement the selected strategy while maintaining the spirit of MI -
collaboration, evocation, and autonomy.

6. Keep the response under 150 characters long.

Important: Generate ONLY the counselor’s response. Do not include any analysis, explanation, or
meta-commentary. The response should naturally flow from the conversation and effectively implement
the selected strategy as guided.

Table 15: Prompt for CoS about response generation, where the [ @problematic_behavior], [ @conversation_history]
and [ @strategy_analysis_and_guidelines] would be replaced by the specific item in the input sample.

Belief Question: Does the belief description of the thought accurately describe the client’s belief in the
given context?
Answer: inaccurate or accurate

Desire Question: Does the desire description of the thought accurately describe the client’s desire in
the given context?
Answer: inaccurate or accurate

Intention Question: Does the intent description of the thought accurately describe the client’s intent in
the given context?
Answer: inaccurate or accurate

Emotion Question: Do the emotion description of the thought and emotion label (e.g., anger, fear,
etc.) accurately describe the client’s emotion in the given context?
Answer: inaccurate or accurate

Trust Question: Do the trust description of the thought and trust label (i.e., very guarded, guarded,
neutral, open, or very open) accurately describe the client’s trust in the given context?
Answer: inaccurate or accurate

Strategy Reasoning Question: Is the strategy reasoning text correct considering the strategy to be
employed for generating response r in the given context C'?
Answer: incorrect, neutral or correct

Table 16: The questions for expert to answer about the quality of thought.
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Between T hought 4o and T houghtp, which is more correct considering the context C'?
Answer: T hought 4, neutral, or Thoughtp

Table 17: The question for expert to answer about the thought comparison, where the Thought 4 and T houghtp
would be randomly replaced by T rthinker and Thy.

Cultivating Change Talk

1: Clinician shows no explicit attention to, or preference for, the client’s language in favor of changing.
2: Clinician sporadically attends to client language in favor of change — frequently misses opportunities
to encourage change talk.

3: Clinician often attends to the client’s language in favor of change, but misses some opportunities to
encourage change talk.

4: Clinician consistently attends to the client’s language about change and makes efforts to encourage
it.

5: Clinician shows a marked and consistent effort to increase the depth, strength, or momentum of the
client’s language in favor of change.

Table 18: Cultivating Change Talk Scores and Descriptions.

Softening Sustain Talk

1: Clinician consistently responds to the client’s language in a manner that facilitates the frequency or
depth of arguments in favor of the status quo.

2: Clinician usually chooses to explore, focus on, or respond to the client’s language in favor of the
status quo.

3: Clinician gives preference to the client’s language in favor of the status quo, but may show some
instances of shifting the focus away from sustain talk.

4: Clinician typically avoids an emphasis on client language favoring the status quo.

5: Clinician shows a marked and consistent effort to decrease the depth, strength, or momentum of the
clients language in favor of the status quo.

Table 19: Softening Sustain Talk Scores and Descriptions.

Partnership

1: Clinician actively assumes the expert role for the majority of the interaction with the client. Collabo-
ration or partnership is absent.

2: Clinician superficially responds to opportunities to collaborate.

3: Clinician incorporates client’s contributions but does so in a lukewarm or erratic fashion.

4: Clinician fosters collaboration and power sharing so that client’s contributions impact the session in
ways that they otherwise would not.

5: Clinician actively fosters and encourages power sharing in the interaction in such a way that client’s
contributions substantially influence the nature of the session.

Table 20: Partnership Scores and Descriptions.

3319



Empathy

1: Clinician gives little or no attention to the client’s perspective.

2: Clinician makes sporadic efforts to explore the client’s perspective. Clinician’s understanding may
be inaccurate or may detract from the client’s true meaning.

3: Clinician is actively trying to understand the client’s perspective, with modest success.

4: Clinician makes active and repeated efforts to understand the client’s point of view. Shows evidence
of accurate understanding of the client’s worldview, although mostly limited to explicit content.

5: Clinician shows evidence of deep understanding of client’s point of view, not just for what has been
explicitly stated but what the client means but has not yet said.

Table 21: Empathy Scores and Descriptions

Motivation Topic Exploration

1: Counsellor fails to explore.

2: Counsellor tried but was not effective in determining the right motivation topic.
3: Counsellor tried but was partially effective.

4: Counsellor is close to determining the right motivation topic.

5: Counsellor successfully determines the right motivation topic.

Table 22: Motivation Topic Exploration Scores and Descriptions

Success in Eliciting Change Talk

1: Failure in eliciting change talk.
2: Partial success in eliciting change talk.
3: Success in eliciting change talk.

Table 23: Success in Eliciting Change Talk Scores and Descriptions

Counselor Realism

1 (Highly Unrealistic): Language, tone, and responses are completely mechanical, lacking empathy or
relevance. The counselor’s responses are not adapted to client input at all.

2 (Somewhat Unrealistic): Language, tone, and responses are often robotic, repetitive, or overly
generalized, with limited adaptation to client input.

3 (Moderately Realistic): Language, tone, and responses are mostly accurate and somewhat conver-
sational but often mechanical. The counselor may miss emotional cues and occasionally lapse into
generic advice or inconsistent empathy.

4 (Mostly Realistic): Language, tone, and responses are reflective of a human counselor with occasional
minor inconsistencies, mechanical phrasing, or lack of emotional nuance.

5 (Highly Realistic): Language, tone, and responses are indistinguishable from a human counselor. The
counselor’s responses are empathetic and personalized to client input.

Table 24: Counselor Realism Scores and Descriptions
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Client Realism

1 (Highly Unrealistic): Language, tone, and responses are completely mechanical, lacking any emo-
tional depth or relevance to the client’s background and stage of change. The client’s responses do not
resemble those of a real person, showing no awareness of context or emotional engagement.

2 (Somewhat Unrealistic): Language, tone, and responses are often robotic or repetitive, showing
limited emotional nuance. Attempts to align the client’s responses with the background and state of
change are poorly executed.

3 (Moderately Realistic): Language, tone, and responses mostly align with the client’s background
and stage of change but often lack variability or emotional depth. The client’s responses may feel too
predictable or exhibit excessive compliance or resistance.

4 (Mostly Realistic): Language, tone, and responses are believable, with occasional minor inconsisten-
cies, unnatural phrasing, or a lack of emotional depth in relation to the client’s background and stage of
change.

5 (Highly Realistic): Language, tone, and responses are indistinguishable from a human client. The
client’s responses are complex and express emotions that are appropriate to the client’s background and
stage of change.

Table 25: Client Realism Scores and Descriptions

Methods BLEU-21 BLEU-47 ROUGE-11 ROUGE-21 ROUGE-L{1 BERTScoret SFR{ Bias)
LLaMA3-70B

Base 4.07 1.27 19.19 2.81 14.28 85.42 24.81 231

CoT 4.57 1.56 20.40 3.05 15.33 84.87 29.21 2.63

CoS 4.94 1.75 19.53 3.67 15.40 85.01 28.37 235

DIIR 5.08 1.92 19.67 4.03 16.45 84.28 3039 1.87
R1-Dist 3.94 1.17 16.56 2.69 12.01 84.24 23.01 291
MindfulMIgpr 6.23 3.03 21.78 4.52 17.88 86.11 3891 1.66
MindfulMIsrr4Rr 6.74 3.15 22.63 4.94 18.36 87.81 4333 1.58
CAMI 5.13 2.11 20.84 3.89 16.71 85.75 30.17  2.03

MindfulMI,,qcie 26.6 19.52 43.99 25.77 35.88 89.20 90.71 -
GPT-40

Base 4.34 1.48 19.50 3.12 14.33 84.47 2532 214

CoT 4.80 1.63 20.95 3.18 15.55 84.70 3024 247

CoS 4.97 1.77 21.11 3.34 16.41 85.81 29.66  2.20

DIIR 5.09 2.02 22.11 3.93 17.48 85.83 31.11 1.71
MindfulMIgpr 6.91 3.27 21.82 5.28 18.65 87.75 39.62 1.63
MindfulMIsrr4 Rr, 7.26 3.85 23.80 6.07 19.04 88.90 44.04 151
CAMI 5.40 2.18 22.59 3.87 17.74 86.15 30.88 1.92

MindfulMI,qcie 30.73 24.23 48.08 31.86 42.24 90.33 91.28 -

Table 26: Automatic evaluation results.
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Counselor: Thank you for coming in to see me today, Nina. I’'m looking forward to getting to know
you a little bit and hearing a little bit about you and what brought you in here today.

Client: Um, my doctor referred me. He said I had to come because I've- I’ve been a little irresponsible
with this pregnancy. Yeah.

Counselor: Okay. He’s thinking you were a little irresponsible.

Client: Yeah. Um, he said that I was drinking too much with it. Um, I-I haven’t been a lot, but he said
it was still maybe, um, would screw things up.

Counselor: And you’re feeling kind of concerned about that.

Client: Yeah. Yeah. Like I don’t- I don’t want to screw anything up with this baby, but, um, yeah, I'm
just- I’'m scared I already did.

Counselor: And you don’t have equipment.

Client: It feels like I have to lec- I don’t wanna have to lecture them and I don’t want it to be like a
lecture.

Counselor: You’re concerned that they’re gonna kind of treat you like a child.

Client: My parents or my friends?

Counselor: Oh, oh, you’re talking about your friends.

Client: Yeah, lecture my— Yeah.

Counselor: You’re wondering if they’re gonna kind of be like children and you’re gonna be like the
parent saying-

Client: Yeah, and I don’t wanna be like that.

Counselor: You just wanna be like peers talking.

Client: Yeah.

I believe the client is in the Contemplation stage of change, acknowledging that their friends are

concerned about their drug use and that it might be affecting their life, but still ambivalent about
making a change. They seem to be weighing the pros and cons of their current situation, recognizing
the negative consequences of their drug use, such as financial problems and potential impact on their
acting career. The client appears to be expressing Change talk, as they mention their desire to improve
their situation, specifically their acting career and financial stability, and seem to be open to exploring
ways to reduce their drug use. They also express a desire to maintain their social connections and be
part of the gay scene, but potentially without the dominant factor of meth use. The client’s intention
seems to be to inform me about their situation, their concerns, and their desires, and to potentially seek
guidance or support in making a change. They may also be trying to convince themselves that they can
make a change, as they acknowledge the potential benefits of reducing their drug use. I sense that the
client is experiencing a mix of emotions, but predominantly sadness, as they reflect on the potential
negative consequences of their drug use and the impact it may have on their life and relationships.
This emotion is evident in their tone and language, as they discuss their concerns and desires. The
client seems to be open, as they are willing to share their thoughts, feelings, and concerns with me,
and appear to be receptive to my guidance and support. They do not seem to be guarded or defensive,
which suggests that they feel relatively safe and comfortable in our conversation. I believe that the next
step in our conversation should focus on the Evoking process, as I want to help the client explore and
clarify their motivations and goals for making a change. I plan to employ options, such as presenting
choices or paths forward, to help the client consider alternative ways of being part of the gay scene
without relying on meth use, and to encourage them to think about what they want to achieve and how
they can take steps towards making a positive change.

Table 27: An oracle thought example for given context which include the belief, desire, intention, emotion, and trust
assessment of client along with M1 strategy reasoning. The Transtheoretical Model and Talk Type are implied in
ToM parts.
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Counselor: Hey, can I help you?

Client: Yeah, I hope so. Um, my workplace has just gone smoke-free. I-I’m not-not very happy about
it. I’'m gonna keep smoking, but I was wondering if there’s anything that-that can help me like get
through the day. It’s like, you know, go get my beer and smoke cigarettes after work.

Counselor: So your workplaces went smoke-free and you’re not too pleased, huh?

Client: No. I’'m not gonna quit smoking. I mean, I like it. It helps me relax. So, I mean, I don’t see
what the big deal is.

Counselor: Okay. Tell me a little bit about how smoking fits in your day. It’ll help with the—

Client: I mean, I smoke a little less than a pack a day. It’s not too bad. Um, I’ve probably smoked for
the last five years, but I-I-I mean, could quit if I wanted to, but I don’t really want to right now.
Counselor: Okay. So you feel like, right now, smoking’s a pretty important part of your life. It’s not
something you’re ready to change, but if the time came when you did decide to quit, you feel pretty
confident that you could go ahead and do that.

Client: Sure. I can quit.

Counselor: Okay. What makes you so confident?

Client: Well, I mean, I don’t see why I couldn’t, I- although I have not ever tried to quit, it’s just
something that I do for fun, you know, on breaks at work, in the morning, and after work.

Oracle Thought: I believe the client is in the Precontemplation stage of change, as they don’t see
quitting smoking as a necessary or desirable goal, despite their workplace going smoke-free. They
seem to think they could quit if they wanted to, but don’t see a reason to do so, indicating a lack of
awareness about the potential problems associated with smoking. The client appears to be engaging in
Sustain talk, defending their current smoking behavior and expressing a desire to continue smoking as
a way to relax and have fun. They don’t seem to be expressing any desire or willingness to change
their smoking habits at this moment. The client is trying to communicate that they’re not interested in
quitting smoking and are looking for ways to cope with the new smoke-free policy at their workplace,
likely to resist or downplay the idea of changing their behavior. They may be testing the boundaries
and seeking reassurance that they can still smoke without consequences. I sense that the client is
experiencing pessimism about the idea of quitting smoking, as they seem to be dismissing the idea and
focusing on their ability to continue smoking despite the challenges. This pessimism may be rooted in
their uncertainty about their ability to cope without smoking or their fear of the potential difficulties
associated with quitting. The client seems to be somewhat guarded, as they’re sharing their thoughts
and feelings but also being cautious about committing to any potential change or exploring the idea of
quitting smoking in depth. They may be waiting to see how I respond and whether I’ll try to fixthe
problem or impose my own views on them. I should focus on the Evoking process next, as [ want to
explore the client’s motivations and ambivalence about quitting smoking, and help them to consider the
potential benefits and drawbacks of changing their behavior. I will employ a closed question, such as
asking them to rate their readiness to quit on a scale, to help them clarify their thoughts and feelings
and to build momentum for potential change.

CoT: The client expresses confidence in quitting but hasn’t tried yet and enjoys smoking as a routine.
I’ll use a complex reflection to acknowledge their confidence and the enjoyment aspect, then gently
explore their feelings about change.

Table 28: An case study (Part I)
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R1-Reasoning: Alright, so I need to figure out how to help this client quit smoking using motivational
interviewing techniques. The client mentioned they smoke about a pack a day, have been doing it for
five years, and while they acknowledge they could quit, they’re not ready to right now. They also said
they don’t see the big deal in quitting, but they enjoy smoking for fun during breaks, in the morning,
and after work. First, I should probably start by acknowledging their feelings. It sounds like they’re
trying to find a way to manage their smoking without quitting, so maybe I can help them find alternative
ways to enjoy their breaks or relax without smoking. I remember that in MI, the counselor should use
open-ended questions to help the client explore their own motivations. So maybe I can ask them what
they usually do during their breaks instead of smoking or what they enjoy about smoking. This could
help them realize that there are other activities they might find enjoyable. Also, I should consider their
confidence level in quitting. They mentioned they could quit if they wanted to, which shows some
level of self-efficacy. Maybe I can build on that by asking what they think might help them quit if they
decide to try. It’s also important to set the stage for change by helping them see the benefits of quitting,
even if they’re not ready right now. Perhaps I can talk about the positive changes they might experience,
like better health, more money, or being a role model for their kids. I need to make sure I keep the
conversation casual and supportive, avoiding any pressure or judgment. The goal is to help them feel
empowered to make their own decision about quitting, whether that’s now or in the future. Maybe I can
also explore any challenges they might face if they try to quit, so I can provide strategies or support for
those challenges. This could help them feel more prepared if they do decide to take the step. Overall,
the key is to use MI techniques to help them explore their own motivations, build confidence in their
ability to quit, and find alternative ways to manage their stress and enjoyment without smoking.

MIThinker’s Thought: I believe the client is in the Precontemplation stage of change, as they seem
to downplay the significance of smoking cessation and don’t express a desire to quit. They appear to
be confident in their ability to quit, but haven’t actually tried it, which suggests a lack of awareness
about the challenges of quitting. The client seems to be expressing Sustain talk, as they are defending
their current behavior and don’t mention any desire to change. They are focused on finding ways to
continue smoking, such as getting a beer after work, which suggests they are not motivated to quit.
The client is trying to communicate that they are not ready to quit smoking and are looking for ways
to continue doing so, which is why they are asking about the possibility of getting a beer after work.
They are attempting to justify their current behavior and avoid feeling pressured to change. I sense
that the client is feeling pessimism about the topic, as they seem to be resistant to the idea of quitting
smoking and are not expressing any enthusiasm for change. This pessimism may be rooted in their lack
of experience with quitting and their confidence in their ability to continue smoking. The client seems
to be guarded, as they are not openly discussing their motivations or desires and are instead focusing on
finding ways to continue smoking. They may be hesitant to trust me or feel like I am trying to pressure
them into quitting. I will focus on the Engaging process, as I want to establish a rapport with the client
and understand their perspective on smoking cessation. I will employ a closed question to clarify their
thoughts and feelings about the potential change.

Table 29: An case study (Part II)

3324



Client: Yeah, well, I think that’s what I got. That’s what I am doing. That’s what I’'m sort of involved
with now is like, you know, find, um, you know, I’m still continuing to go to school, but I'm also
starting, um, work for myself. Um, you know, it’s not no Fortune 500 company or anything, but I do
have a little bit of income coming in from that. Um, you know, it will all come together.

Counselor: So being an entre- being an entrepreneur fits for you.

Client: You know what? Actually, one of the things is that I read is that is that’s one of the things you
gotta do is just, uh, start your own business. You know what I mean? Uh, you don’t have to report to
anybody. I mean, obviously, I can’t work with, um— unless I get a waiver I can’t work with, like, I think
the law says I can’t work with kids or, um, like a hazmat stuff. Like truck driving and stuff like that.
Counselor: Mm-hmm.

Client: Uh, but that doesn’t matter to me. You know what I- you know, I’m kind of- I'm trying to look
at the things that I can do.

Oracle Thought: I believe the client is in the Preparation stage of change, as they are starting to
explore ways to reduce recidivism and are expressing a desire to start their own business, which could
be a viable alternative to traditional employment. They seem to be aware of the challenges they face,
but are also optimistic about their ability to overcome them. The client appears to be expressing Change
talk, as they are discussing their desire to start their own business and are exploring ways to overcome
the obstacles they face. They seem to want to find a way to make a living without resorting to crime,
and are looking for ways to achieve this goal. The client is trying to communicate their desire to
make a positive change in their life, and is seeking guidance and support in achieving this goal. They
intend to inform me of their plans and aspirations, and are looking for feedback and encouragement.
I sense that the client is feeling optimism, as they are expressing a positive outlook on their future
and are discussing their plans with enthusiasm. This emotion is evident in their tone and language,
which suggests a sense of hope and possibility. The client seems to be open, as they are sharing their
thoughts and feelings with me and are willing to discuss their plans and aspirations. They appear to
feel comfortable and safe in the conversation, which suggests a high level of trust. I will focus on the
Evoking process, as I want to help the client to explore and articulate their motivations and goals. I will
employ complex reflection to add meaning and emotion to their statements, and to help them to see the
potential benefits of their plans.

MIThinker’s Thought: I believe the client is in the Preparation stage of change, as they are

They seem to be aware of the challenges but are also looking for
opportunities to move forward. The client appears to be expressing Change talk, as they are

They seem to be motivated to make a positive change in their life. The
client is trying to communicate their frustration and sense of being stuck, while also seeking guidance
and support to find a way forward. They intend to inform me about their situation and challenges,
and are looking for help to overcome these obstacles.

This emotion is evident in their tone and
language, which convey a sense of frustration and despair. The client seems to be open, as they are
sharing their personal struggles and challenges with me, and are willing to explore alternative solutions
and seek guidance. They appear to feel comfortable discussing their emotions and intentions, which
suggests a level of trust in our therapeutic relationship. I will focus on the Evoking process, as I want
to help the client to further explore their motivations and desires for change, and to identify potential
solutions to their challenges. I will employ complex reflection to add meaning and emotion to the
client’s statements, and to help them to see their strengths and abilities as a way to overcome their
obstacles.

Table 30: A comparative case between oracle thought and MiThinker’s thought, wherein the expert favors Mi-
Thinker’s thought.
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Counselor: Would you like to answer some questions and kind of do a self-evaluation about how you’re
feeling around alcohol and the contraception?

Client: Sure.

Counselor: Okay. So we’re working on a 10 point of scale 1 to 10, 1 being not important, 10 being
very important. One being not confident, one being very confident. So on a scale of 1 to 10, which
number best reflects how important it is to you to drink the— what risk limits?

Client: I would say an eight.

Counselor: You’d say an eight. Okay. And on a scale of 1 to 10, how confident are you at the present
time that you can drink below risk levels?

Client: I would say a four.

Counselor: Amount of four.

Client: Mm-hmm.

R1-Reasoning: Alright, let’s break down the user’s message: "Mm-hmm. I really shouldn’t have
done it." They’re expressing regret about something they’ve done, which is likely related to their drug
use. My previous response was "You feel alone," which acknowledged their feelings of isolation. Now,
they’re taking responsibility by saying they shouldn’t have done it. This is a good sign because it shows
self-awareness. I need to reinforce this positive step. Using a supportive tone, I want to encourage
them to reflect on what they can do differently moving forward. I should keep the response empathetic
and open-ended to help them explore their thoughts without feeling judged. So, I'll ask, "What do you
think you could do differently next time?" This question gently guides them toward problem-solving
and considering change. I also need to ensure the response is concise, fitting the casual texting style,
and stays within the character limit. It’s important to maintain the flow of the conversation, making it
feel natural and supportive.

MIThinker’s Thought: The client seems stuck in a state of contemplation, aware of the problem their
drug use is causing but uncertain about how to move forward, and this ambivalence is reflected in their
sustained expressions of helplessness. I believe they’re transitioning from precontemplation, where they
didn’t see drug use as a problem, to contemplating the consequences, which suggests they’re beginning
to see the need for change but are overwhelmed by the perceived barriers. Their desires appear to
be centered around escaping the current situation, but they’re expressing this through sustain talk,
defending their actions indirectly by stating no one wants to help them, which indicates a deep-seated
fear of change or fear of failure. This ambivalence is crucial to address, as it signifies their indecision
about quitting drug use. The client’s intention seems to be seeking validation or reassurance that they’re
not alone in this struggle, and possibly looking for a path forward that feels manageable and supported.
They’re expressing a sense of isolation and hopelessness, which are emotions not just about their drug
use, but about their perception of being forsaken by others. The emotions they’re experiencing are
predominantly sadness, hopelessness, and possibly anger, directed both inwardly and outwardly, which
complicates their ability to see a clear way out of their drug use. Towards me, they seem cautious,
unsure if they can trust the process or if I can offer anything beyond what they’ve already experienced.
Given this assessment, I want to focus on the topic of their personal struggle with drug use, specifically
the emotional and psychological aspects of their addiction, under the category of Mental Disorders.

By mirroring
their statement, "You realize it’s something you shouldn’t have done," I'm acknowledging their implicit
acknowledgment of their drug use as a problem, which is a critical step in the change process. This
reflection should help deepen our connection, build trust, and encourage them to delve deeper into their
reasons for wanting to change, moving them closer to the preparation stage of change.

Table 31: A comparative case between R1-Reasoning and MiThinker’s thought, wherein the expert favors Mi-
Thinker’s thought.
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Client: He, um, introduced me to it too, so I've tried it.

Counselor: So with his encouragement, you-you tried some drugs.

Client: Oxy.

Counselor: You tried oxy? Okay.

Client: Yeah.

Counselor: Okay. And he encouraged you to do that.

Client: Well, yeah he said it was a pain- a pain medicine.

Counselor: He said that it would help you with some of the pain that you’ve been having.

Client: Mm-hmm.

Counselor: Yeah.

Client: And it has, but I don’t do it as often, it’s just sometimes.

Counselor: Okay. So you trusted him on that, and you tried it out and you found that it helped you in
certain ways. What are some of the things that you said it’s— takes some of the pain away, it’s not just—
you know.

Client: Dealing with my grandma’s loss.

Counselor: Okay, so that’s helped you.

Client: Yeah. I feel alone, and I just, I miss her and, it does- it does help but, I don’t wanna have to rely
on having to take that.

Counselor: Okay. So it’s not something you wanna rely on, you don’t see yourself continuing to use
this. It’s something that you’v found at least for the moment very helpful?

Client: Mm-hmm. Yeah, and—

Counselor: But it’s not something that you wanna make a habit of becoming reliant on, or dependent?
Client: Right.

CoT: The client is expressing a sense of ambivalence about their oxy use, acknowledging that it helps
with their emotional pain but not wanting to rely on it.I want to further explore this ambivalence and
help the client weigh the pros and cons of their behavior. I’ll use an open-ended question to encourage
the client to think more deeply about their motivations and goals.

MIThinker’s Thought: The client seems to be in the contemplation stage, aware of their drug use
but ambivalent about changing it, as they’ve found it helpful for their pain and emotional struggles but
don’t want to rely on it. They’re expressing change talk, showing a desire to not become dependent,
which is a good sign of their motivation to consider altering their behavior. I sense that the client is
currently overwhelmed with emotions, particularly grief over their grandma’s loss, and is using the
drug as a coping mechanism, which they’re not entirely comfortable with. Their emotional state seems
fragile, and they’re trying to navigate their feelings of loneliness and loss. The client’s intention appears
to be seeking understanding and validation of their experiences, rather than outright seeking a solution
to their drug use, which is why they’re opening up about their grandma and their reliance on the drug.
They seem to be testing the waters, gauging how I’ll respond to their vulnerability. In terms of trust,
the client appears to be cautiously open, sharing personal details but still hesitant, suggesting that
they’re not entirely sure if they can trust me with their struggles. I need to continue building rapport
and establishing a safe space for them to explore their feelings. I want to explore the topic of coping
mechanisms and emotional regulation, specifically how they’ve been dealing with their grief and pain,
as it seems closely tied to their drug use. By reflecting back their emotions and experiences,

I’'m looking for opportunities to highlight their strengths
and resilience, particularly in how they’re recognizing their reliance on the drug as a problem, to foster
a sense of self-efficacy and confidence in their ability to make positive changes.

Table 32: A comparative case between CoT and MiThinker’s thought, wherein the expert favors MiThinker’s
thought.
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Counselor: What are some downsides to smoking pot?

Client: I don’t know. I- It helps me relax but I guess I'm nervous I'll get caught. Um, my parents would
kill me if they knew that I smoked.

Counselor: Can you think of any other downsides to smoking pot?

Client: Well, I don’t have the money for it. I just usually bum it off to my roommate, her parents give
her a lot of spending money but I don’t know, it’s kind of embarrassing to have to do that.

Counselor: So smoking pot also reminds you of your financial situation and you don’t have extra cash
to spend on things?

Client: Yeah.

R1-Reasoning: Alright, so I'm trying to figure out how to approach this conversation. The user is
Katie, a college student on an academic scholarship, who’s using marijuana a couple of times a week
to relax and fit in. She’s feeling anxious and overwhelmed with her responsibilities, being the first
in her family to go to college. She mentioned that smoking pot helps her relax but also brings some
downsides like financial stress and the fear of getting caught, which adds to her anxiety.

I’ve been acknowledging her feelings and showing empathy.

She sees it as a way to cope with
stress and fit in, but it’s also causing her some problems. I should use open-ended questions to help
her reflect on her experiences. Maybe ask about how marijuana affects her goals or relationships. It’s
important to avoid sounding judgmental and instead express genuine concern for her well-being.

She’s a high achiever, so pointing out how marijuana might be
hindering her academic performance or social interactions could be effective. I should listen actively
and provide feedback without being confrontational. Using reflective listening will help her feel heard
and encourage her to delve deeper into her thoughts and feelings. Perhaps I can ask her about her
future aspirations and how she sees marijuana fitting into that picture. This can help her visualize the
potential impact of her current habits on her future goals. It’s also important to discuss her concerns
about fitting in and how there might be other ways to connect with her peers without using marijuana.
Building her confidence in her ability to succeed without substances could be a powerful motivator.

Instead, I should guide her
towards making her own realizations about the need for change. Overall, the goal is to empower her to
make informed decisions about her marijuana use by exploring both the benefits and the drawbacks,
and aligning her behavior with her personal values and goals.

MIThinker’s Thought: As I listen to Katie, I sense that she’s currently in the contemplation stage,
aware of the problems associated with her marijuana use but still ambivalent about making a change.
Her words convey a sense of uncertainty, and I notice she’s expressing both change talk and sustain
talk, indicating her conflicting desires. Katie seems to desire a sense of belonging and relaxation,
which marijuana provides, but at the same time, she’s worried about the consequences and the financial
burden it puts on her. Her talk suggests she’s trying to convince herself that it’s not a big deal, but
beneath that, I hear a desire to fit in and manage her stress. I believe Katie is trying to communicate
her struggles with anxiety and feeling overwhelmed by her responsibilities, and she’s using marijuana
as a coping mechanism. She appears to be seeking understanding and perhaps validation, rather than
judgment, and I sense a longing for a safer, more effective way to manage her stress. Katie’s emotions
seem to be a mix of anxiety, embarrassment, and a hint of defensiveness, which suggests she’s not
entirely comfortable discussing her marijuana use. However, she does seem to feel relatively safe
with me, as she’s opening up about her concerns and her desires. Given this, I want to focus on the
topic of substance use and its impact on her mental health, exploring the pros and cons of her current
behavior. I plan to employ simple reflection and open-ended questions to help Katie further explore her
ambivalence and weigh the benefits and drawbacks of reducing her marijuana use. By doing so, I hope
to help her build motivation for change and move closer to the preparation stage.

Table 33: A comparative case between Rl—Reasonin% ng MiThinker’s thought, wherein the expert favors R1-
Reasoning.



