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Chatbot Technologies in Digital 
Entrepreneurship Education for Adults 

This chapter focuses on integrating technology-enhanced learning and chatbot technologies in 
adult education, addressing the teaching of digital entrepreneurship. The study was carried out 
under the framework of the Erasmus+ project “Chatbot Technologies for Digital 
Entrepreneurship Education of Adult Learners” (CHAT2LEARN), which has successfully 
concluded. The project aimed to raise awareness among adult educators, teachers, tutors  
and training professionals about teaching digital entrepreneurship using chatbot-based 
technologies to enrich the educational landscape. The chapter presents the development  
and implementation of chatbot technology, aiming to improve self-learning in digital 
entrepreneurship through interaction with chatbot technologies. It provides educators and 
trainers with innovative methodologies and tools to effectively integrate new technological 
environments into their educational frameworks. 

4.1. Introduction 

The contemporary era of digital technology has profoundly integrated into daily 
life, influencing both the personal and professional spheres (Nanda and Kumar 2024). 
From virtual assistants such as Siri and Alexa to immersive 3D and 4D experiences, 
technological advancements are reshaping how people, particularly younger 
generations and entrepreneurs, interact with information and learning tools. This 
shift underscores a growing reliance on computer programs, mobile applications and 
ICT tools in various domains, such as banking, hospitality and education. Despite 
varying levels of digital skills across Europe, the demand for digital knowledge 
professionals is increasing, driven by trends such as online commerce and  
platform-based labor (Kumar and Lata 2022). These dynamics pose new challenges 
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and opportunities for educators and training professionals, necessitating innovative 
approaches to adult learning and skills development (Agarwal and Wadhwa 2020; 
Teja 2020; Chen et al. 2021). 

Entrepreneurship education is essential for equipping individuals with the skills 
and knowledge necessary to succeed in an increasingly digital and innovation-driven 
economy. For example, CHAT2LEARN advocates the use of innovative learning 
methods, including AI-driven chatbot technology, in adult education, which 
enhances digital entrepreneurship. This approach not only promotes opportunities 
for self-directed learning but also prepares adult learners, educators and small 
businesses to address modern challenges by utilizing technology and innovative 
solutions (Lata and Kumar 2022). Furthermore, it encourages economic growth, 
adaptability and the development of a skilled workforce capable of driving 
innovation across various industries. 

The chatbot developed operates with a predefined set of questions and answers 
designed specifically for educational purposes (Kumar and Nanda 2024). Regardless 
of user interaction, the system ensures that the information presented is accurate and 
relevant to the user’s input. As noted by Kalla et al. (2023), generative models may 
introduce bias because they are trained on large datasets to establish relationships 
between words or sentences. The current chatbot presents learning modules that 
consist of preestablished content. These modules and materials are created by 
professionals and academically recognized individuals, ensuring that the information 
remains unaltered (Lata and Sharma 2024a). 

The current research sets the stage for exploring the intersection of technology-
enhanced self-learning and digital entrepreneurship, introducing the integration of 
chatbot technology (Lata et al. 2024). It focuses on developing and implementing 
innovative chatbot technologies for educators and trainers to adapt effectively and 
utilize them to enhance their learning experiences in the field of digital 
entrepreneurship (Kalla et al. 2023). 

4.2. Literature review 

The term “chatbot” refers to a computer program designed to provide services 
through dialogue (Copulsky 2019; Teja 2020). The history of chatbots dates back to 
the 1960s, with the creation of the first technological assistant named ELIZA in 
1966 by Joseph Weizenbaum. ELIZA could recognize certain keywords and respond 
accordingly, mimicking a conversation with a person. 
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Early chatbots relied primarily on keyword matching mechanisms (Atlas 2023) 
or natural language processing techniques (Hsieh 2011; Moriuchi et al. 2021; Kalla 
et al. 2023). They were simpler and relied on keywords or preset scenarios to mimic 
human speech. For example, if a client said, “I want to start a new job in sales”, the 
bot would recognize keywords such as “job” and “sales”, and suggest suitable 
positions (if it was a recruitment bot), available courses on sales (if it was a learning 
bot), or guide the conversation to gather more details about the client’s goals. Since 
2000, more advanced chatbots have been developed, utilizing natural language 
processing to “understand” human speech and respond accordingly. These modern 
chatbots possess their own personalities, can analyze complex requests and perform 
a variety of tasks, making them smarter and often indistinguishable from humans 
(Rai and Lata 2024). Owing to machine learning algorithms, these chatbots can 
interact with clients, learn their needs and preferences, and offer tailored solutions to 
their problems (Moriuchi et al. 2021). 

Typically, chatbots: 

– target specific use cases or provide services to end users; 

– use natural language to perform tasks or provide services; 

– focus on answering certain types of questions and engaging users in 
conversations; 

– are easier and more intuitive than many mobile and desktop applications, 
which often require navigation through screens, menus and tabs. 

When a chatbot reaches a point where it is unable to provide a suitable reply, it 
usually either redirects the interaction to a domain it can handle or hands it over to a 
human who can provide the necessary information or support. Chatbots serve 
various functions, including chatting, entertainment, data query, task execution, 
answering questions and dialogue exercises (Hsieh 2011). For example, chatbots can 
function as agents to gather information from conversations to complete form-filling 
tasks such as booking air tickets or purchasing goods (Copulsky 2019). Muniasamy 
and Alasiry (2020) analyzed quality attributes from 32 papers and 10 articles, 
categorizing chatbot technologies based on similarity. They observed that these 
attributes align with the ISO 9241 concept of usability, encompassing the following: 

– effectiveness: accuracy and completeness with which users achieve their goals 
(e.g. performance); 

– efficiency: optimal use of resources to achieve these goals, including 
functionality and user-friendliness; 

– satisfaction: this includes affect, ethics, behavior and accessibility. 
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Scalability and usability are critical factors influencing the user experience with 
chatbot technologies. Scalability pertains to the chatbot’s ability to manage 
increasing amounts of users, interactions and content, whereas usability concerns 
whether users can effectively perform desired tasks with the chatbot (Weizenbaum 
1966). Chatbot developers must anticipate all possible inputs in advance. Limited 
capacity for generalization means that chatbots may fail to function properly if the 
user input deviates from predefined patterns (Teja 2020). However, once trained, 
chatbots can generalize from new messages, allowing users to send messages that do 
not precisely match those in the knowledge base. Chatbots understand the 
conversation context through flows in the knowledge base, determining actions 
based on probabilities tied to recorded intentions (Agarwal and Wadhwa 2020; Lai 
2020). 

Several reviews on chatbot-related research have been conducted (Bhardwaj and 
Kumar 2022). For example, Lai (2020) focused on the use of chatbots in mental 
health, healthcare, clinical psychology, psychotherapy and education. Particularly 
after the COVID-19 pandemic, the integration of chatbot technologies in education 
has become pronounced, contributing significantly to enhanced self-learning 
concepts (Weizenbaum 1966; Andrade-Arenas et al. 2024). 

In educational contexts, chatbots have been employed in both formal and 
informal learning environments to analyze learner conversations and provide 
interactive learning content and feedback (Muniasamy and Alasiry 2020; Chen et al. 
2021; Kumar and Rewari 2023). Research indicates that chatbot interactions increase 
students’ learning interest, spurring the development of educational chatbots 
(Copulsky 2019; Muniasamy and Alasiry 2020; Melián-González et al. 2021). 
Examples include chatbots used to train university students in negotiation skills, 
promote academically productive talk in multimedia courses and act as virtual patients 
to train nursing students’ communication skills. However, some studies note 
limitations, such as a reduced interest in chatbots compared with peer interactions over 
time (Weizenbaum 1966; Chen et al. 2021). Educational chatbots hold significant 
potential for enhancing entrepreneurship education by providing interactive, 
personalized learning experiences that foster practical skills essential for entrepreneurial 
success (Lata and Sharma 2024b). These tools simulate real-world business scenarios, 
offering opportunities for decision-making and problem-solving. By delivering tailored 
feedback and guidance, educational chatbots enhance self-learning and develop 
critical thinking and adaptability, bridging the gap between theoretical knowledge 
and practical application (Weizenbaum 1966; Bond et al. 2023). 

Chatbots provide students with a personalized, interactive learning experience 
that fosters creativity, critical thinking and problem-solving skills. Furthermore, 
according to Chen et al. (2021), these technologies aid in the development of 
entrepreneurial skills in the following ways: 
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– Visionary thinking/opportunity recognition: chatbots can be trained to offer 
information and insights into new opportunities, emerging technologies and current 
trends. Students benefit from developing a forward-thinking mindset as a result. 

– Creativity and innovation: chatbots inspire students to think creatively and 
develop new ideas by providing tailored challenges and prompts. 

– Leadership and team management: students can improve their leadership and 
management abilities by using chatbots to mimic real-life situations that call for 
leadership and decision-making. 

– Financial management: chatbots can provide advice on efficient resource 
management, such as time management plans, financial planning and team 
management methods. 

– Adaptability and resilience: chatbots assist students in developing adaptability 
by simulating situations that call for flexibility. They can also set personalized 
challenges and goals that nurture resilience. 

The development of networking skills can be facilitated by the use of chatbots to 
link students with educators and business professionals. Furthermore, they provide 
feedback on communication abilities, helping students articulate their ideas and 
thoughts effectively. Entrepreneurs engaging in entrepreneurship education and 
initiating ventures can reduce unemployment rates and spur economic growth 
through innovative ideas, products, services and technologies. Despite 
advancements in generative chatbot technologies, their current state has not yet 
reached the level of replacing tasks performed by experienced educators (Shepherd 
and Majchrzak 2022; Kalla et al. 2023). This is especially true in entrepreneurship 
education, where educators seldom incorporate educational technologies into 
teaching and administrative practices (Obschonka and Audretsch 2020). 

While the integration of chatbots into entrepreneurship is evident, there is a 
significant lag in the development of comprehensive theoretical frameworks to guide 
future practices (Kumar and Rewari 2022). Scholars and practitioners are keen to 
explore the potential of chatbot technologies in entrepreneurship. Early-stage 
research on AI in entrepreneurship has appeared in entrepreneurial journals (Chen 
and Devina 2021; Bond et al. 2023), but reviews addressing chatbot technologies in 
entrepreneurship education remain scarce (Copulsky 2019). 

This chapter focuses on integrating technology-enhanced learning and chatbot 
technologies in adult education, particularly in teaching digital entrepreneurship. Its 
goal is to develop and promote chatbot environments in digital entrepreneurship, 
equipping adult educators and training professionals with technologies to integrate 
learning environments into educational practices. 
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4.3. Development of a chatbot learning environment 

The chatbot learning environment was created using state-of-the-art web 
technologies. The development was based on the open-source content management 
system (CMS) WordPress, supplemented by various freely available plugins, such as 
the Ultimate Member for user management, which were configured to meet the 
specific needs of the chatbot learning environment. In addition to the WordPress 
platform, custom plugins were developed to provide the necessary functionality for 
the chatbot learning environment, incorporating several features tailored for both 
teachers and learners. 

The developed chatbot tool was made publicly accessible online, offering free 
and open usage to both educators and learners. It included a variety of precreated 
integrated learning modules, lessons and quizzes for learners while also allowing 
teachers to create, incorporate and manage their own modules, as well as monitor 
their progress. The precreated learning modules were designed and developed by 
educational experts from the project partners’ teams. New modules were designed 
by teachers, who were considered reliable individuals, ensuring that the content 
remained relevant and appropriate for the educational environment (Lata and Kumar 
2024). To attain teacher status, individuals were required to submit a request to the 
platform’s administration team, which had the discretion to approve or deny such 
requests. All the modules were made universally accessible to students in six 
different languages: Greek, Bulgarian, Spanish, Dutch, Italian and English. 

 

Figure 4.1. The system architecture of the chatbot learning environment  
(figure created by the author). For a color version of this figure,  

see www.iste.co.uk/kumar/chatbots.zip 
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Figure 4.1 illustrates the system architecture of the chatbot learning environment. 
The functionalities of the teacher plugin enabled the teachers to create learning 
modules, lessons and quizzes, which were stored in the database. Through the 
dashboard, teachers had access to these resources and could view or update them. 
The modules were then fed into the chatbot tool, which facilitated the learners’ 
functionalities plugin. In the remainder of this section, all functionalities are 
presented in detail. 

4.3.1. Teachers 

Learning modules and lesson creation: teachers who wanted to prepare content 
for new learning modules initially completed a specific template, as outlined in the 
previous section. Once the learning module was set up in the template, it followed 
specific steps to add the module to the chatbot. Teachers first selected the “For 
teachers” menu option (Figure 4.2) and then chose “Add new module”, where they 
provided a title for the new educational module. 

To create lessons within the module, the teachers clicked on the “Add new 
lesson” option (Figure 4.2) and provided titles for each lesson. With the title set, 
they began crafting the lesson content, which consisted of a sequence of information 
blocks, as previously described. To add lesson information blocks, teachers selected 
the specific lesson and clicked “Add new”. They then entered the text for all the 
information blocks and submitted it to proceed to the next step. 

Upon submission, each question or information block received a unique code, 
which was essential for establishing connections between blocks within the chatbot. 
Teachers designated which information block would initially appear in the chatbot 
and linked each block to the subsequent one based on responses, following the 
template but utilizing the platform’s unique codes. 

Quiz creation: similar to content preparation, teachers first completed the 
template with their quizzes. To create a quiz in the chatbot environment, they 
navigated to a lesson and clicked on the “Quiz” option to create a quiz for that 
specific lesson. By selecting “Add new row”, teachers were able to add quiz 
questions and complete the text areas with the corresponding questions. Possible 
responses to a question were added by clicking on “Edit”, and feedback for each 
answer could also be provided. Additionally, teachers created overall quizzes for 
entire modules in the same manner (Figure 4.3). 
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Figure 4.2. “For teachers” – teachers can add or edit their modules 

 

Figure 4.3. Adding content to the module quiz 
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Teacher’s dashboard: teachers had access to a “Teacher’s dashboard”, where 
they were able to view and manage all of their added modules and module lessons. 
This dashboard provided detailed insights, including the number of learners who had 
taken each quiz, the number of learners who had passed each quiz and the specific 
question that had the most errors. Teachers could also edit their modules through the 
current interface. 

4.3.2. Learners 

The “For learners” menu option directed learners to the chatbot tool interface, as 
shown in Figure 4.3. In this interface, learners were able to access all available 
learning modules and lessons and take quizzes. The chatbot dynamically retrieved 
all the information from the “For teachers” database, presenting the information 
blocks in the sequence established by the teachers in the form of a dialogue between 
the chatbot and the learner. Learners can interact with four different types of 
information blocks within the chatbot: 

a) Multiple choice questions: each question provided up to four possible answers, 
with each answer leading to a different path. 

b) Yes/no questions: responses of “yes” or “no” directed learners to different 
subsequent information blocks. 

c) Informational blocks: these blocks contained messages for learners to read 
without requiring a response. 

d) Continue blocks: learners had to click “continue” to proceed with the lesson. 

An example of such interactions is illustrated in Figure 4.4. 

The chatbot also tracked learners’ progress. Learners had to complete a lesson 
before they could access the lesson’s quiz. Once a lesson was complete, the quiz 
became available for the learner to take at any time. Similarly, learners needed to 
finish all three lessons within a module before they could view and take the 
module’s quiz. However, the learners had the flexibility to retake the lessons as 
many times as they wished. 

Learner’s dashboard: learners had access to a “Learner’s dashboard”, which 
displayed all the learning modules and module lessons, indicating whether each had 
been successfully completed by the learner. Upon completing a module, learners 
became eligible to receive a certificate. 

Copyright ISTE 2025 / File for personal use of George Angelos Papadopoulos



70     Chatbots and Beyond 

 

 

 

Figure 4.4. Chatbot interaction with the learner 

4.3.3. Multilingual 

Modules could be added in six different languages: Greek, Bulgarian, Spanish, 
Dutch, Italian and English. These languages were selected to accommodate the  
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diverse linguistic backgrounds of the project’s partners and target audience. Both the 
learners and the teachers were able to select their preferred language in their account 
settings. Once teachers selected a language, all their modules were created and 
linked to that language. Learners saw all available modules in their chosen language 
within the chatbot, enhancing accessibility and facilitating a better learning 
experience for users from various regions. 

4.3.4. Learning modules 

Modules Lessons 

Digital security 

Managing digital security and privacy risk 
Digital security into business products and processes 

Cybersecurity for the digital transformation 

Financial literacy and 
business planning 

Personal financial management 
Principles of efficient budgeting, savings and investing 

Principles of effective business planning; CANVA model 

Management 

Leadership and motivation in small and medium enterprises 
Employment issues: overcoming gender bias in the workplace 

Conflict and stress management 

Marketing 

Customers: are they all the same? How to understand their 
needs and the “personas” 

Satisfy the customer? Good question! Think about suitable 
products and services and prices 

Where do I find customers? Market analysis, distribution 
channels and promotional tools 

Mobile applications 

Mobile applications – definition and types 
Using mobile applications in the digital business 

How to design a business proposal ready  
for a mobile application 

Table 4.1. Three lessons per module 

As mentioned above, the chatbot-based learning environment comprised five 
learning modules that covered various aspects of digital entrepreneurship. Each 
module included materials and learning scenarios specifically tailored for the 
chatbot environment. The topics encompassed the basic knowledge and skills  
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necessary for individuals to effectively manage their digital entrepreneurship, which 
were as follows: 

Module 1: Financial literacy and business planning. 

Module 2: Management. 

Module 3: Marketing. 

Module 4: Digital security. 

Module 5: Mobile applications. 

Each module contained three lessons on the respective topic, a list of additional 
readings and self-assessment tests. Table 4.1 shows the chatbot lessons per module. 

The modules, lessons and quizzes were specifically designed and developed for 
the chatbot learning environment within the context of the CHAT2LEARN project 
by educational experts from the project partners’ teams. Four types of information 
blocks were defined to establish different forms of user interaction. These various 
blocks responded to distinct types of user interactions, as mentioned. Table 4.2 
presents the four types of information blocks. 

 Block type Description 
1 Yes/no question 

block 
The Yes/No question block replicates “TRUE”/”FALSE” 

questions. The user has only two possible options to select from. 

2 Multiple choice 
question block 

The multiple choice question block has four possible choices at a 
maximum for the user.   

3 Continue block The continue block is an informational block that requires user 
interaction (pressing “CONTINUE”) to confirm that they have 

understood and want to proceed forward. 

4 Informative block The informative block acts similarly to the “CONTINUE” block 
but requires no user interaction. The informative block just 

appears and the next question follows automatically. 

Table 4.2. Description of the information blocks 

4.3.5. Courses content and quizzes 

In each module, pertinent bibliographic resources were reviewed to develop 
lesson content, information and quiz questions. General guidelines for content 
development were established and adhered to throughout the process. 
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Learning content: regarding the lesson content, Figure 4.4 illustrates the template 
that was created and utilized for developing the learning modules. Different 
information blocks were placed in separate rows within the template table, each 
linked to the others to comprise the module, which included a sequence of questions, 
continuations, and informative blocks forming the dialogue scenarios between the 
chatbot and the learners. In each row, or information block, the initial column of the 
table denoted the unique identifier (an increasing number) for each information 
block. The second column delineated the prompt that was presented by the chatbot 
to the learner at that point, whereas the subsequent four columns mapped to the 
choices (if any) provided by the chatbot along with each prompt. Each of these 
choices was linked to another information block via the unique identifiers 
corresponding to it. If the user selected a specific choice, they were redirected to the 
linked information block next. Depending on the type of information block, not all 
columns required completion. Multiple-choice questions could feature up to four 
potential answers, each directing a distinct information block. In contrast, the 
“YES/NO” questions necessitated only two responses, whereas the “continue” and 
“informative” types required only one option to be filled. 

 

Figure 4.5. The structure of the lessons 
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Quizzes: the preparation of quizzes followed a consistent methodology that 
involved two distinct template tables for each quiz. The initial table, depicted in 
Figure 4.5, comprised three columns: the first for question numbering, the second 
for the actual questions and the third indicating the correct answer number, which 
served as a linkage to the subsequent table (Figure 4.5). The second table detailed 
the possible responses for each question. It consisted of three columns: the first for 
sequential numbering, the second listing each potential response option and the third 
providing feedback intended for presentation to the user upon selecting the correct 
answer. 

 

Figure 4.6. Quiz template: tables 1 and 2 

4.4. Methodology 

4.4.1. Post-design phase and pilot implementation 

After developing the chatbot environment and learning modules, as well as 
incorporating feedback from project partners, several suggestions and adjustments 
were made. This preparatory phase was succeeded by the initiation of the pilot 
study, during which both quantitative and qualitative data were collected. 

4.4.2. Pilot study 

The methodology was implemented through a pilot study procedure to test and 
evaluate the interaction with the chatbot learning environment, including learning 
modules created by the five partners of the project: Cyprus, Bulgaria, the 
Netherlands, Italy and Spain. After the interaction with the chatbot environment, the 
participants from the five countries provided feedback answering an online 
evaluation form. 
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4.4.3. Target group 

The target groups were adult educators interested in testing the chatbot for use in 
their classes; high school teachers who organize entrepreneurial training courses for 
their students, teachers and heads of vocational training bodies; business 
consultants; adult learners who want to improve their entrepreneurship skills and 
competences; small and microsized business entrepreneurs; social entrepreneurs; 
relevant public bodies; other stakeholders in the field of adult education; 
entrepreneurship; digital technologies; etc. 

4.4.4. Procedure 

Beginning the pilot study procedure, participants from the partner countries were 
contacted via email with all the appropriate information regarding the procedure, a 
detailed description of the pilot process, deadlines, links to tutorials and the 
evaluation form. Some participants were also contacted in person or via phone. The 
participants from each country were asked to test at least one assigned module. In 
total, 100 participants from five countries (20 participants per country) tested the 
chatbot, ensuring that each module was tested by at least 20 learners. The modules 
were translated into each partner’s language. 

Subsequently, the testing phase commenced with an online briefing session 
involving all participants, providing details regarding the pilot study’s objectives 
and aims. Following the briefing session, the participants were introduced to the 
chatbot technology to familiarize themselves with its functionalities before 
independently interacting with it. After that meeting, the participants started working 
by themselves. The pilot study was conducted over a duration of 6 months. 

4.5. Results 

4.5.1. Quantitative data 

The participants evaluated their interaction with the chatbot on a scale from 1 to 
5, with 1 being the lowest and 5 being the highest, see Tables 4.3 and 4.4. 

In summary, the chatbot environment received an above-average rating of 3.58 
out of 5 points. The color choice was rated the lowest, whereas the clarity of the 
project results received the highest rating. 
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Chatbot 
Environment 

Spain Italy 
Cyprus 

Bulgaria 
Netherlands 

Average score for 
the five countries 

Design (elements, layout, placement 
of objects, etc.) 3.35 2.65 4.568 3.52 

Colors (of the background, fonts, 
images, logos, etc., and how they 

match together) 
3.34 2.45 4.56 3.47 

Ease to use/easy to navigate 3.2 2.85 4.68 3.58 
Relevance of images to the concepts 

described 3.6 2.2 4.65 3.48 

Clear project results 3.5 3.35 4.74 3.85 

Table 4.3. Evaluation of the chatbot interface 

Modules Module 1 Module 2 Module 3 Module 4 Module 5 
The module is relevant to 

my needs 
3.83 3.74 3.83 4.29 3.98 

The information of the 
module is sufficient 

4.05 3.92 4.09 4.11 3.99 

The information of the 
module is of high quality 

3.82 4.03 4.14 4.16 4.08 

The module is clear and 
concise 

3.98 3.96 3.12 4.01 4.14 

In my opinion this module 
could be easily transferred 

into practice 

3.96 3.8 4.02 3.95 3.96 

Table 4.4. Evaluation of the chatbot content 

The pilot phase yielded a positive outcome, with participants providing 
constructive feedback. They mentioned that the chatbot environment and its 
modules performed above average, with an average rating of 3.58 out of 5 points. 
While the content of the modules received higher ratings than the chatbot 
environment itself, none of the components achieved an “excellent” rating. 
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4.5.2. Qualitative data 

The outcomes of the qualitative research study revealed significant insights into 
interactions and learning experiences with chatbot technology. A recurring theme in 
the feedback was the relevance and quality of the educational content presented 
across various modules. The participants largely praised the high standard of the 
material, noting its strong applicability to real-world scenarios, which significantly 
enhanced their learning experiences. 

The survey findings primarily highlighted the effectiveness of chatbot 
technologies as educational tools, the provision of essential informational resources 
and the overall improvement in the learning experience for users. However, 
educators emphasized the irreplaceable role they play as human instructors in the 
educational process, a role that cannot be replicated by chatbots. 

Moreover, the participants expressed a strong need for greater flexibility and 
adaptability in the content. They advocated for the creation of personalized learning 
pathways that would allow them to navigate through different levels of complexity 
at their own pace, catering to their individual learning styles and needs. This 
approach recognizes the diverse abilities and preferences of each learner, promoting 
a more tailored educational experience. 

The key recommendations that emerged from the analysis included the 
following: 

– Visual enrichment: integrating a more diverse assortment of visual elements, 
such as images, graphs, and diagrams, into the content is essential. This multifaceted 
visual approach not only enhances the esthetic appeal of the material but also 
facilitates a deeper understanding of various topics, making the overall learning 
experience more engaging. 

– Simplification of content: some users expressed concerns about the 
presentation of the content, noting that it was unappealing and did not encourage 
engagement or study. Suggestions for improvement included better segmentation, 
the use of bullet points and increasing the spacing between sections to create a more 
visually attractive learning environment. 

– Implementation of an autoscroll feature: a frequently mentioned suggestion 
was the addition of an autoscroll option, which would enhance the flow of 
interactions with the chatbot and help learners focus more on the presented content. 

– Navigation: navigation through the learning modules has also emerged as a 
significant concern. The participants reported frustration with having to return to the 
main menu when switching lessons and expressed a desire for a more seamless 
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navigation system that would facilitate smooth transitions between topics, thereby 
helping them maintain momentum and focus. 

From a technical perspective, several areas were noted for needed improvements, 
such as accelerating information delivery to enhance the overall user experience, 
ensuring a stable chatbot interface – especially when users encounter errors – and 
verifying the functionality of embedded links. Clearer guidelines were also 
highlighted as essential improvements to enrich the learning experience. 

Despite the obstacles faced, the feedback collected from users was 
predominantly positive, with many praising the platform’s intuitive and easy-to-
navigate interface. Furthermore, users appreciated its educational value, noting how 
its features and content could significantly enhance the learning experience. This 
suggests that the platform holds considerable promise for achieving effective 
learning outcomes. 

4.6. Discussion 

The integration of chatbot technologies into adult education, especially in the 
realm of digital entrepreneurship, marks a considerable improvement in the 
development and provision of educational experiences. This chapter examines the 
technical components required to build an educational chatbot specifically designed 
for adult learners and summarizes the findings from a comprehensive pilot study 
carried out in five European countries. The goal of this research was to assess the 
effectiveness of the learning modules delivered through chatbots while also 
collecting valuable feedback from the participants. 

The CHAT2LEARN project represents a significant transition toward 
incorporating technological advancements that cater to the varied and changing 
learning needs of students. The participants involved in the pilot study highlighted a 
key advantage of the program: the high standard and relevance of the material 
offered by the chatbot. The modules were thoughtfully crafted to encompass vital 
topics essential for those entering the realm of digital entrepreneurship, such as 
financial literacy, management techniques, marketing strategies, digital security 
protocols and mobile app development skills. The feedback revealed that adult 
learners perceived the content as engaging and directly applicable to the real-world 
challenges they encounter in their careers. This strong endorsement reinforces the 
effectiveness of the chatbot framework in providing substantial educational benefits 
that are both practical and pertinent. 

The participants conveyed favorable opinions about the quality of the content, 
but they also offered recommendations for enhancing the chatbot interface. 
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Numerous users wanted a more attractive visual design, improved intuitiveness and 
greater flexibility in how they navigate their learning paths. These insights highlight 
the importance of aligning technological advancements with the principles of  
user-centered design. By achieving this alignment, educational institutions can 
improve learning results and foster a more engaging and fulfilling experience for 
adult learners. 

Participants exhibited a nuanced and insightful perception of the relationship 
between chatbots and human educators within the educational realm. They 
recognized the important function of chatbots in enhancing learning and reinforcing 
key concepts; however, they also stressed that the richness and depth of human 
interaction cannot be replaced in regard to delivering a comprehensive and  
well-rounded educational experience. This understanding underscores the essential 
need to create blended learning models that carefully combine advanced 
technological tools, such as chatbots, with traditional teaching approaches. 

These blended strategies hold the promise of addressing various learning 
preferences, promoting maximum learner engagement and ensuring that all students 
enjoy a deeply enriching educational experience. The insights gained from the 
CHAT2LEARN project illuminate both the thrilling prospects and the significant 
challenges tied to the incorporation of chatbot technology in adult education. By 
focusing on the relevance of content, addressing user experience challenges and 
acknowledging the critical importance of human educators, this initiative aims to 
pave the way for more effective and engaging educational methodologies, especially 
in the evolving arena of digital entrepreneurship. 

4.7. Conclusion 

The current research presents a groundbreaking initiative that effectively 
integrates chatbot technology with adult education, specifically within the field of 
digital entrepreneurship. The overwhelmingly positive feedback from participants 
underscores the chatbot’s ability to greatly enhance learning experiences, although 
users have indicated that certain elements need refinement. Moving forward, 
continually refining this project by utilizing these insights to fully realize the 
potential of chatbots in educational environments is crucial. Given the swift 
advancement of digital technologies, research efforts such as this one provide a 
foundation for significant shifts in teaching practices, aligning them with the needs 
of the digital era. 

The results of the study indicate that the chatbot-based learning environment 
created for digital entrepreneurship was generally well received by participants from 
five different countries. On average, attendees rated the initiative a solid 3.58 out of 
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5, reflecting their overall contentment. The modules focusing on essential aspects of 
digital entrepreneurship – such as financial literacy, management principles, 
marketing strategies, digital security issues and mobile app development – were 
especially praised for their high quality and relevance to current demands. 

Nevertheless, while participants valued the content of the modules, they believed 
that the overall experience within the chatbot framework did not achieve an 
“excellent” rating. They acknowledged the engagement level and practical 
usefulness of the material but emphasized that chatbots cannot entirely substitute for 
the nuanced guidance provided by human instructors. Recommendations for 
enhancement included the incorporation of visual elements such as images and 
infographics to aid comprehension, enhancing the platform’s usability for a more 
intuitive navigation experience and offering more flexible learning pathways along 
with varied certification options. 

In summary, although the chatbot-driven learning environment demonstrates 
significant potential in promoting favorable learning outcomes in digital 
entrepreneurship, the research highlights areas that need improvement based on 
participant feedback. By adopting these suggested enhancements, both the user 
experience and engagement could lead to notable improvements, thereby 
maximizing the effectiveness of this educational initiative. 

4.8. Future work 

The future work aims to improve the chatbot-based learning environment 
tailored for digital entrepreneurship education by focusing on several key areas: 

– User interface and experience: participants strongly recommend enhancing the 
visual appeal and overall usability of the chatbot environment. This can be achieved 
by incorporating various multimedia elements, such as vibrant images, detailed 
diagrams, informative infographics and engaging video content. These 
enhancements can make the learning experience more captivating and intuitive, 
attracting learners’ interest and facilitating better understanding. Additionally, 
integrating features such as an autoscroll option, clear navigation paths and smooth 
transitions between lessons will streamline the learning process and increase user 
satisfaction and interaction. 

– Customization and adaptive learning paths: there is a significant preference 
among participants for greater flexibility in their educational journeys, particularly 
the ability to navigate different levels of complexity. Future versions of the chatbot 
could utilize advanced adaptive learning algorithms to tailor the educational 
experience based on each learner’s unique progress, interests and skill deficiencies. 
This personalized approach would cater to diverse learning styles and increase 
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engagement and motivation by delivering customized content and appropriately 
challenging tasks. 

– Incorporating real-world simulations and case studies: to enhance the practical 
relevance of the course materials, future modules could include a wider variety of 
real-world simulations and engaging case studies. These interactive components will 
allow learners to apply theoretical concepts to meaningful practical situations, 
promoting deeper understanding and essential skills acquisition in the field of digital 
entrepreneurship. By connecting theory with practice, learners can gain invaluable 
insights into the real-world applications of their studies. 

– Technical enhancements and stability: feedback from participants highlights 
the need to improve the responsiveness, stability and functionality of embedded 
links within the chatbot environment. Prioritizing these technical enhancements is 
essential for ensuring a smooth and uninterrupted learning experience. Regular 
updates and comprehensive testing will help address technical challenges and 
maintain a high level of user satisfaction. 

– Support mechanisms for teachers and learners: while chatbots are effective 
tools for self-directed learning, participants emphasized the importance of human 
interaction and mentorship. Future strategies should include strong support 
mechanisms that encourage engagement between learners and human instructors or 
mentors, especially when grappling with complex subjects or needing personalized 
feedback. This human element can significantly enrich the educational experience 
and provide learners with the guidance necessary for success. 

– Assessment and ongoing improvement: establishing a dynamic feedback loop 
and a thorough evaluation system is crucial for the continuous enhancement of the 
chatbot-based learning environment. Regularly conducting surveys, focus groups 
and utilizing analytics can yield valuable insights into user satisfaction, learning 
outcomes and specific areas requiring further improvement. This data-driven 
approach ensures that updates and new features align with the genuine needs and 
preferences of users, fostering effective learning experiences. 

– Enhancing accessibility and localization: given the diverse audience that  
spans various countries and languages, it is vital to prioritize initiatives that improve 
the accessibility and localization of content. This includes translating educational 
modules into multiple languages and adjusting the material to align with regional 
contexts and cultural nuances. Such efforts can significantly expand the reach and 
effectiveness of chatbot technology in adult education, ensuring that learners from 
different backgrounds can engage meaningfully (Bhardwaj and Kumar 2024). 
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