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Abstract. Startup founders experience numerous barriers to venture
creation. Customer development (CD), under the Lean Startup (LS)
methodology, is a customer-centric process of refining business models
to reduce startup failure. This paper explores the design of an LLM-
based, adaptive coaching model that utilizes artificial intelligence’s (AI)
natural language processing (NLP) and continuous learning capabilities
to formulate contextual responses that are suitable for the user’s business
context. Subsequently, the model generates synthetic customer insights
to simulate customer interactions and strengthen CD competencies, cre-
ating more efficient systems for startup validation. Results suggest that
the LLM-based adaptive coaching model is effective for startup valida-
tion and entrepreneurial education.

Keywords: Large language models - artificial intelligence - natural lan-
guage processing - continuous learning - LLM adaptive coaching - LLM
simulation - customer development - entrepreneurship

1 Introduction

Startups are temporary organizations seeking a scalable business model [4].
Known for their rapid growth despite ambiguous success factors, these early-
stage companies face challenges related to finances, partnerships, human re-
sources, and poor market understanding [212T1/29].

In contrast to traditional startups, Lean Startups (LS) rapidly gather feed-
back, test business hypotheses, and re-engineer their products, operating on
continuous iteration rather than through a fixed business plan [406]. LS is a
methodology that stimulates innovation while reducing the incidence of startup
failure [4], and aligns with scholarly literature on entrepreneurship as an educa-
tional field and practice [6]. Under the LS methodology, Customer Development
(CD) is the customer- and market-centric process of discovering, identifying,
and validating the target market of a business, prior to developing a product. It
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is divided into four steps: Customer Discovery, Customer Validation, Customer
Creation, and Company Building. The first two steps focus on understanding
customer problems and needs [5].

Customer validation involves continuous and agile enhancements by priori-
tizing customer interactions [6], which refine the initial prototype of the startup
based on early feedback [II]. Furthermore, validation allows entrepreneurs to
assess demand and strategize accordingly. Through a thorough investigation of
market needs, startups can determine the strength of their product hypotheses,
leading to a realignment between product and varying customer contexts.

Adaptive coaching has been shown to produce significant improvements within
a team or organization, highlighting competitive scalability. In business, coach-
ing has benefited the thinking mechanism of individuals looking to innovate and
grow by combining knowledge, experience, support, and motivation [28]. A per-
sonal and close-contact approach also presents the dynamic demands of coaching
as it strengthens its own contextual understanding of new requests or immediate
needs [10]. In entrepreneurship education, knowledge-based methods alone may
not entirely encapsulate the foundational skills required to start a business. To
compose a holistic view of the entrepreneurial mindset, the mentor must be able
to closely monitor the learning process of the student in designing their startup.
This allows them to ask questions and develop a deeper attitude towards busi-
ness [13]. Adequate interventions can also increase self-awareness, which can aid
in the development of new perspectives towards the business. This is essential
in retaining engagement and productivity through proper support as further
iterations are made [§].

Artificial intelligence (AI) can leverage adaptive coaching through its memory
storage and continuous learning capabilities [3]. As a direct and accessible model,
students can seek input from such technologies to pursue entrepreneurial ideas
more quickly and efficiently.

Although Al is a useful tool in accomplishing transactional tasks (e.g. sen-
tence enhancements, summarization, or content generation), much has not been
explored on its capabilities to serve as a mentor for startup entrepreneurs. Al as
a means for personal and career mentorship has shown results on the abilities of
such systems, underscoring its significant impact on startup development [22].
Such discoveries present Al as a primary coaching figure for CD, leveraging its
adaptive and continuous learning capabilities on traditional startup development
initiatives.

This paper describes the design of a large language model-based (LLM-based)
simulation model for adaptive coaching, primarily focused on CD for startups.
The proposed model aims to harness adaptive coaching using LLMs to draw
realistic customer insights for startups, supporting real-world product or service
validation. This study is only for coaching purposes and is not a replacement for
human-based activities involving real customer feedback and validation.

The following research questions are explored in this study:

RQ1) What factors should be considered when designing an adaptive coach-
ing simulator?
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RQ2) How can adaptive coaching via LLM-based customer development
simulators be designed and developed to aid the customer development process
of early-stage startups?

RQ3) What measures can be used to evaluate the adaptability of the LLM-
based customer simulator?

2 Review of Related Literature

Social and economic problems have continuously increased, creating a demand
for more innovative approaches to problem-solving. While this opens opportu-
nities, amateur entrepreneurs lack the proper skills and strategic intuition to
analyze situations and provide the best results [I4]. While many institutions
provide coaching mechanisms, a more personalized approach remains lacking.
[14] offers a recommendation on the usage of human-Al models to boost en-
trepreneurship through coaching and business development. Chatbots are also
useful in professional coaching, allowing the user to receive possible solutions
to existing strategic problems. It shows that chatbots are capable of narrow-
ing tasks for goal attainment and direction, but an individualized approach to
long-term coaching and alliance is still under-worked [20]. Although the design
considerations are relevant, further understanding on its practical implications
towards real human users must be analyzed.

AT coaching extends the benefits of coaching far beyond currently limited
applications [27]. Studies have shown that it has the capability to transform ag-
gregate interactions into valuable insights, support coaches all throughout the
coaching lifecycle, promote skills development, and democratize coaching [26127].
However, AT still lacks the empathy and emotional intelligence to replicate hu-
man coaching interventions [26].

LLMs, via natural language processing (NLP), provide enhanced user expe-
riences across various industries and processes, such as entrepreneurial coaching
[27], social systems [12], and market research [7]. Compared with traditional
coaching methods, LLM-based coaching promoted increased effectiveness in de-
livering high-quality education in complex fields (e.g. negotiation) [23], as well
as higher cost-efficiency and accessibility [27]. This advancement is achieved by
fine-tuning the LLM with customized data and employing human-assisted de-
sign approaches [I]. LLMs also demonstrated the ability to autonomously adapt
to multimodal engagement (i.e. voice and facial recognition) [25]. In studies in-
volving economic simulation environments, LLMs formed realistic, humanlike
decisions on macroeconomic phenomena [I8]. When integrating LLMs as con-
versational agents, algorithm selection, interface design, and potential ethical
issues should be considered [19/9].

In the fields of marketing and customer segmentation, understanding the
customer base is crucial prior to product development and delivery. By under-
standing specific behavioral habits, demographics, and purchasing intentions,
machine learning and artificial intelligence can be used to cluster data into spe-
cific groups [24]. This can be vital in matching specific problems or needs to so-
lutions. [I6] used the aforementioned approach to cluster and profile customers
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based on a large dataset. This was useful in the context of digital startups to aid
in business strategies. However, further research can be extended to analyze sim-
ilar approaches using an interactive design (e.g. Al as a customer agent itself,
AT as a coaching simulator for validation), allowing entrepreneurs to segment
customers in a more holistic manner.

This study is part of a series of similar work involving the use of Gener-
ative Al in entrepreneurship education and use cases in management. It also
pioneers the use of Al in democratizing adaptive coaching and contextualized
technological education systems. Researchers create a simulated user experience
that drives entrepreneurship education, rapid validation through an adaptive
coaching mechanism, and enhanced CD for startups.

3 Methodology

In building the pilot customer development simulator, the researchers used Ope-
nAl’s Generative Pre-trained Transformer 3 (GPT-3) as the LLM. The simula-
tion platform was deployed as a Telegram bot using a Python web stack and
Postgres database for optimal user experience and accessibility. Conversational
user experience principles such as NLP, continuous learning, and empathetic
agent-modeling have been assimilated into the model design to deliver a mean-
ingful CD coaching simulator.

The LLM agent fulfilled the role of a virtual CD coach with the following re-
sponsibilities: (1) provide constructive feedback on the startup’s business model;
and (2) simulate realistic customer conversations from the perspective of a target
customer.

To assess the effectiveness of the simulation in augmenting customer devel-
opment for nascent startups, a set of pre- and post-test questionnaires was dis-
tributed for feedback. Entrepreneurial intent and confidence were used as initial
evaluation criteria. 300 students of an entrepreneurship program in a private
university in the Philippines were invited to participate in the study as pilot
users. The larger research initiative involving this study already has an ethical
data mining protocol for collecting data involving the use of LLMs in a CITS
setting [I5], which was approved by the university’s research ethics office. This
protocol places a strong emphasis on ethical considerations and the effective use
of LLMs in academic disciplines.

For data analysis, Braun and Clarke’s thematic analysis framework was em-
ployed to systematically identify, analyze, and distill themes within the dataset
[17]. ChatGPT 4o, OpenAT’s latest LLM, was utilized as a supplementary tool to
apply the six-phase framework, organizing data, generating initial codes, search-
ing themes, reviewing themes, providing preliminary thematic groupings, and
generating a report. The themes were critically reviewed and refined by the re-
searchers to ensure accuracy, with further cross-checking against source tables
facilitated by ChatGPT for consistency.

Quantitatively, a Python script was used to test the survey responses using
the paired two-sample t-test. This specific tool was used because the sample set
of participants is the same (or overlapping) for both the pretest and the post-
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test. Furthermore, this test is more accurate for comparative analysis [30]. With
the help of the scipy Python library, the test was conducted. Both the p-value
and the test statistic were retrieved per customer discovery metric. A sample
size of 57 participants was included in the test.

4 Results

A thematic analysis of the pilot simulation showed positive results. The respon-
dents indicated that the CD simulator is effective for startup validation and
entrepreneurial education, particularly in the following areas: evaluating busi-
ness models, obtaining a nuanced understanding of market needs, improving
product-market fit, enhancing the customer development process, and cultivat-
ing critical entrepreneurial skills. The table below summarizes key themes found
in respondents’ evaluation of the simulator.

Table 1. Thematic analysis of responses.

Theme Definition Key Supporting Points
Valuable Participants found the .

. — Understanding customer
Customer In- customer discovery pro-

needs and pain points.

— Refining segmentation for
targeted marketing strate-
gies.

sights cess highly valuable,
gaining meaningful in-
sights that aligned with

their expectations. How- Adiusti ions based
ever, further refinement ~ *JWSU18 assumptions base

. . on customer behavior in-
is required to address )
sights.
nuanced customer be- . .
. . — Leveraging data analytics for
haviors and evolving >
needs. deeper insights.
— Aligning feedback with ac-
tionable business goals.




6 L. To et al.

Theme Definition Key Supporting Points
Improved Participants  indicated
Business progress in aligning their Adapting business models to
Model and products and business .
. match evolving customer ex-
Product- models  with  market .
. . pectations.
Market Fit needs. They recognized .
. Refining core product offer-
the need for strategic . ¢ - |
a ts to onsure a ings to maximize relevance.
relmemen Addressing differentiation
stronger product-market 1o sy
. challenges within competitive
fit and value proposition markets
clarity. Conducting continuous mar-
ket validation.
Enhancing product usability
based on customer feedback.
Highly Ef- The simulation platform

fective and
Scalable Sim-
ulation Plat-
form

was found to be highly
effective in providing
structured feedback and
insights, but participants
highlighted the need for
enhanced  personaliza-
tion to address specific
business contexts.

Effectiveness of real-time val-
idation of business assump-
tions.

Need for deeper, industry-
specific feedback.

Desire for increased interac-
tivity and flexibility.
Integration of scenario-based
learning.

More detailed breakdowns of
market trends.

Development
of En-
trepreneurial
Soft Skills

Participants reported
growth in their soft
skills, particularly in
empathy and customer
engagement. They rec-
ognized the importance
of practical application
opportunities to further
enhance their confidence
in real-world scenarios.

Improved ability to connect
with customers through ac-
tive listening.

Need for strengthening nego-
tiation and problem-solving
skills.

Applying soft skills in high-
pressure entrepreneurial situ-
ations.

Enhancing teamwork and col-
laboration.

Building resilience through
feedback adaptation.
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Theme

Definition

Key Supporting Points

Strong En-
thusiasm for
Platform En-
hancements
to Improve
User Experi-
ence

Participants provided
positive feedback regard-
ing the platform and
expressed enthusiasm for
future enhancements.
Their suggestions fo-
cused on improving user

Additional customization op-
tions for tailored feedback.
Improved user interface and
faster response times.
Integration of advanced ana-
lytics for deeper insights.

experience, customiza- - .

: b > : Enhanced accessibility for di-

tion, and integration

s verse users.
capabilities. E . .
xpansion of learning mod-

ules for different business
stages.

While the simulation model shows promise for adaptive coaching, respondents
highlighted areas for improvement. Their suggestions include the integration of
advanced analytics, improved accessibility for diverse users and modal challenges,
strengthened adaptive learning capabilities for increased personalization, and the
availability of use cases and language options at scale.

More than half of the metrics shown exhibited a statistically significant im-
provement in areas of customer discovery, including customer empathy, negoti-
ation, market research, business model iteration, lean canvas concepts, business
model evaluation, and enhancing customer development processes. The following
criteria was used to determine such interpretations:

— T-statistic is negative: Mean of the pretest scores are lower than the post-test
scores.
— P-value is less than 0.05: Test is statistically significant.

Furthermore, the following hypotheses were established as part of the t-test
statistical analysis:

1. Hp (Null): There is no significant difference in respondents’ customer vali-
dation performance before and after using the simulation platform.

2. H; (Alternative): There is a statistically significant difference in respondents’
customer validation performance before and after using the simulation plat-
form.
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Table 2. Statistical analysis of metrics using the paired two-sample t-test.

Metric T-Stat. P-Value Sig. Interpretation
Customer Empathy -2.11199 0.036323 Yes Statistically signifi-
cant improvement in
customer empathy.
Negotiation -2.22654 0.027449 Yes Statistically signifi-
cant improvement in
negotiation skills.
Market Research -4.97159 1.77E-06 Yes Highly statistically
significant improve-
ment in  market
research skills.
Business Model Iter- -3.39085 0.000888 Yes Statistically signifi-
ation cant improvement in
business model itera-
tion.
Application of Lean -4.55183 1.08E-05 Yes Highly statistically
Canvas Concepts significant improve-
ment in applying
Lean Canvas con-
cepts.
Evaluating Your -3.02057 0.002961 Yes Statistically signifi-
Business Model? cant improvement in
evaluating business
models.
Deeper Understand- -1.9727 0.050344 No Slight improvement,
ing of the Target but not statistically
Market? significant.
Providing Realistic -1.29751 0.19642 No No significant im-
Feedback from the provement in pro-
Perspective of Tar- viding realistic feed-
get Customers? back.
Aiding You in Val- -1.43296 0.153922 No No significant im-
idating Assump- provement in vali-
tions? dating assumptions.
Refining Strategies -0.40003 0.689697 No No significant im-
provement in refin-
ing strategies.
Enhancing Cus- -2.81368 0.005546 Yes Statistically signif-

tomer Development
Process

icant improvement
in customer develop-
ment processes.
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Metric T-Stat. P-Value Sig. Interpretation

Improving Cus- -1.31638 0.190027 No No significant

tomer Engagement improvement in cus-

Skills tomer engagement
skills.

However, some outliers include the metric on a deeper understanding of the
target market, which showed no significant difference. Metrics on realistic cus-
tomer feedbacks, validating assumptions, refining strategies, and improving cus-
tomer engagement did not show statistically significant improvements. Overall,
7 metrics rejected the null hypothesis, while 5 did not reject the null hypothesis
using an alpha of 0.05.

5 Discussion and Conclusion

This section addresses the research questions of the study:

RQ1) What factors should be considered when designing an adap-
tive coaching simulator?

Designing a Chain of Thought (CoT) prompt that integrates contextual-
ized learning outcomes, entrepreneurial background, and conversational history
enables the creation of an adaptive coaching environment where feedback is op-
timally tailored to the user’s needs. The simulation platform should adopt an
empathetic coaching agent persona, trained with real-world coaching scenarios,
validated entrepreneurial insights, and adaptive learning algorithms that dy-
namically adjust responses based on self-generated profiles and conversational
progress. In addition, it is necessary to prioritize strong ethical and data privacy
standards.

In some cases, respondents noted that the simulator lacked real-world com-
plexity, personalization, and diversity. We found that implementing changes
based on the factors mentioned in the paragraph above improved results sig-
nificantly. Thus, a simulator’s configurations and design must undergo critical
analyses and enhancements prior to release.

RQ2) How can adaptive coaching via LLM-based customer devel-
opment simulators be designed and developed to aid the customer
development process of early-stage startups?

The simulation model generates adaptive responses by incorporating feed-
back from ongoing conversations and past interactions. To aid early-stage star-
tups in the customer development process, the model should be designed with
a prompt framework that incorporates adaptive feedback learning, problem in-
terrogation, and context awareness to develop a realistic representation of the
startup’s context. This enables the simulator to provide tailored coaching at dif-
ferent stages of customer development, while dynamically refining its approach
based on accumulated insights. Furthermore, incorporating continuous learning
and agent-based modeling enhances the platform’s ability to simulate diverse
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roles in CD interactions and handle complementary support in related activi-
ties.

RQ3) What measures can be used to evaluate the adaptability of
the LLM-based customer simulator?

Having concrete metrics such as those shown above can help evaluate the
adaptability and usefulness of the customer simulator. By collecting both qual-
itative and quantitative data from the participants, the analysis can use prior
knowledge and experience, as well as baseline performance to determine their
capabilities. A self-assessment of confidence in performing different customer dis-
covery tasks is a possible way to achieve such. Post-simulation queries can also
determine any developments in co-founder character and confidence through
Likert-scale ratings. By quantifying such perceptions, the data can then be an-
alyzed through the relevant statistical tools such as the t-test.

Qualitative data analysis can be retrieved by utilizing open-ended questions
and analyzing them through thematic analysis. This groups similar responses
into themes, which can be interpreted based on their corresponding metrics.
By understanding the psychological aspect or thought process of the users, re-
searchers can determine its impact on customer development processes.

However, it is important to ensure the realistic environment of the customer
simulator. This ensures that the data resembles real-world attributes, and is not
arbitrarily determined. The bot must also possess dynamic adaptability as to
recognize and adjust to the variations or requirements set by the user (i.e. con-
text, customer tone, responses, etc.). Regardless of the complexities in customer
discovery questions, it must answer properly, with minimal to no hallucinations.
Temperature settings can also be adjusted to account for randomness and cre-
ativity. The bot must also provide direct feedback, which can both save time
and token usage due to clarifications. The entire interaction must adhere to the
realism required by the user, allowing for complex responses, but maintaining
clarity and efficiency.

Preliminary results suggest improved confidence in entrepreneurial compe-
tencies, and a generally positive feedback. However, discrepancies may arise due
to the open-ended nature of qualitative responses, offering respondents more
freedom for input and critique, in contrast to the fixed options of the Likert
scale. The sample size of 57 is a relatively small sample size for a comparison of
pre- and post-test results using a paired two-sample t-test. Respondents’ diverse
backgrounds and varying perceptions of startup and customer discovery could
influence the quantitative analysis. The qualitative analysis, however, allows re-
spondents to provide insights based on their experiences, which can be grouped
into themes.

6 Future Work

Human-agent collaboration may be incorporated to further reflect real-world
nuances and personalization in simulated interactions, with human feedback
as a potential training source and evaluation metric. The researchers aim to
strengthen grounding to minimize unintended consequences of inherent biases in
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the LLM. Future iterations may also involve customer retention, adaptive coach-
ing enhancement mechanisms, modality exploration (e.g. human-agent audio in-
terviews), and multi-agent systems fine-tuned for CD-specific research methods,
focusing on creating augmented customer discovery experiences for enhanced
customer development.
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