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Executive Summary 

This thesis explores the development of Met Mij, a system designed to foster a functional 

ecosystem that connects low-literate individuals in Eindhoven with essential social services. 

The first step to achieving this goal is Mijke, an AI-powered chatbot integrated with 

WhatsApp, designed to provide a discreet and accessible solution for the target group.  

The research employs an iterative, human-centered design approach, including expert 

evaluations and pre-pilot tests. Feedback has guided significant refinements in the system’s 

requirements, functionality and user experience, addressing issues such as overly complex 

text, lack of visual feedback, and occasional irrelevant suggestions. The study underscores the 

importance of simplified language, dynamic question-and-answer interactions, and individual 

tailored solutions. 

Key recommendations for future development include providing visual and audio features, 

refining the chatbot’s prompt and tone of voice, and integrating cultural and linguistic 

adaptability to better reach diverse user groups. For the macro system Met Mij, a 

recommendation is to improve the dataset by adopting a feedback system, and do research 

from the organization perspectives aiming to address their needs as future users of Met Mij.  

Reflecting on the primary research question—how to create a functional ecosystem 

connecting low-literate individuals with social services—this study presents a foundation. 

While progress has been made, ongoing development and testing are essential to fully 

accomplish the potential of the system and improve its features to meet user needs. 

This project provides a blueprint for integrating AI and human-centered design to address 

societal challenges, showcasing how technological innovation can empower individuals and 

promote inclusivity. 
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1. Introduction 

Recent data indicate that over 2.5 million adults in the Netherlands experience a lack of “basic 

skills”, which include literacy, digital skills, and numeracy. They are categorized into NT1 

(Dutch as first language) and NT2 (Dutch as a second language). Of those, 1.8 million are part 

of the work population - aged 16 to 65 years (Eindhoven, 2024) (Stichting Lezen en 

Schrijven, 2021). Low literacy is a person's difficulty in reading and writing at a level that 

enables their full social and economic participation. Low literacy is part of this broader set of 

essential skills critical to an individual’s autonomy and social participation, and their absence 

can severely limit this fundamental part of living in society (Stichting Lezen en Schrijven, 

2021; Cubiss, 2016; UNESCO, 2021a).  

These limitations directly impact various aspects of daily life, including health, finances, 

social relationships, and access to civil rights (Cubiss, 2016 ). Seeking assistance becomes 

complicated and frustrating, leading approximately 80% of individuals to the wrong place in 

their first attempt to access social services (Addokwei, 2024 ). This unsuccessful first attempt 

can reinforce feelings of shame and insecurity, where people feel discouraged to seek support 

(Adkins & Ozanne, 2005 ; Gijsbers, 2024 ).  

Only in the city of Eindhoven, where this study is based, there are over 200 social 

organizations dedicated to assisting these individuals (Steunwijzer, 2024 ). However, this 

large number of institutions and lack of targeted direction to find them create a “mismatch” 

between those in need and those offering support. The age group from 16 to 40 years old is 

particularly difficult to reach due to the stigma and shame associated with low literacy, which 

further emphasizes the need for a discreet solution that promotes autonomy (Hootsmans, 

2022; Simonis & Derks, 2023 ). 

This research, however, focuses specifically on challenges related to reading and writing. 

Since the target group are people between 16-40 years old, it is assumed that they have basic 

skills on digitalization, with 96 % of this group online on at least one of the social media 

platforms (Central Bureau voor de Statistiek, 2020). 

In the Dutch context, being low literate means not be able to perform level 2F, or B1 

equivalent. 

Dutch as First 
Language 
(NT1)  

Illiterate  1F  2F  3F  4F  

Dutch as 
Second 

A0  A1-A2  B1  B2  C1-C2  
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Language 
(NT2)  
Comparable 
Education 
Level  

End of Primary 
School  

End of 
VMBO1  and 
MBO2 1,2,3  

End of MBO-4 
or HAVO3  

End of VWO4, 
HBO5, WO6  

  

  Low Literacy  Not Low Literacy  
Legal 
Regulations  

Civic Integration, Language Requirement, WEB  

1 Preparatory education at the professional level; 2 Intermediate vocational education; 3 Higher general secondary education;   
4 Preparatory academic education; 5 Professional higher education; 6 Scientific (academic) education.  

Figure 1: Language level reference framework language and arithmetic. Eindhoven, 2024. 

Simple tasks, such as subscribing to a service provider in your new house, paying your bills, 

or getting a new job become a struggle. Tackling language barriers causing such difficulties is 

not the primary goal of this study. As mentioned before, there are a big number of 

organizations, of which there are dedicated spaces for language improvements. However, the 

problem of exclusion persists, as the number of low-literate individuals continues to grow 

over time (Tubbing et al., 2018). With that in mind, this study doesn’t focus on improving 

language level. Instead, it aims to set the bases to develop a solution which empowers 

individuals lacking basic literacy skills by connecting them to the proper local service to solve 

their daily problems, independently of their language level.   

In this context, this study aimed to answer the following research question: How can a 

functional ecosystem be created to help adults in the Netherlands with limited basic 

skills find appropriate support and facilitate connections between organizations and 

citizens?  

With the goal of achieving that, sub questions were made:  

• How can emerging technologies be utilized to create innovative, individualized, and 

effective solutions for adults lacking basic skills?  

• Which elements are essential for a digital tool to promote an accessible and 

empowered experience for people lacking basic skills in reading and writing without 

stigmatizing and reinforcing shame?   

This project is a collaboration between the Designing Human-System Interaction EngD 

program at TU/e and Eindhoven Engine which accelerates innovation in the Brainport region 

with a special focus on addressing societal challenges through technology-based solutions. 

The vision of the Inclusive Society - Bridge Builders team is to bridge the gap between 

society and people by developing individualized approaches to strengthen people’s basic 

skills and building an inclusive society where each human is empowered to make decisions 

about their own life (Eindhoven Engine, 2024a; Eindhoven Engine, 2024b). 
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1.1. Related Work 

The Engineering Doctorate candidacy is inserted into the context of the program’s objectives, 

which aim to develop solutions to tackle real world problems and needs. With that in mind, 

the research available in academia, mainly from the Emergence Lab Eindhoven Engine is 

relevant to this study as it seeks to innovatively connect the dots from the breakthroughs made 

during the last 3 years, along with the solutions proposed by the industry. 

1.1.1. Academia 

The topic of low literacy has been widely studied in The Netherlands, with a focus on the 

societal and economic challenges faced by individuals with limited basic literacy skills. 

According to Van Der Meer (2012), reaching NT1 individuals effectively requires discreet 

and respectful approaches. For instance, “camouflage” courses such as learning digital skills, 

enable instructors to detect literacy challenges without exposing participants. This is a non-

judgmental, and safe environment to foster learning, a space where the target group can voice 

their doubts without fear. Similarly, digital platforms tailored to the NT1 group are discreet 

promoting engagement on their usage, while partnerships with workplaces and public services 

can proactively support this demographic, helping identify NT1 needs through routine 

interactions.  

Studies such as those by Hootsmans (2022; 2024), Simonis & Derks (2023) and Gijsbers 

(2024) emphasize the need for accessible, user-friendly interfaces and empathetic design. 

Their work highlights that, for low-literate individuals, navigating available services can be 

intimidating and stigmatizing, necessitating discreet and supportive solutions, particularly for 

people aged 18 to 40.  

Social trust and discretion play a significant role in reaching low-literate users. Research 

shows that many people within this demographic rely on trusted social connections for help, 

rather than formal institutions, often due to previous experiences of shame and confusion in 

accessing help services (Gijsbers, 2024; PricewaterhouseCoopers, 2018). Doak et al. (1998) 

highlights that people with low literacy usually tend to avoid asking questions due to a 

perceived lack of importance or significance of their queries, and feelings of shame often 

make it difficult for them to seek necessary help.  

The use of cutting-edge technologies to tackle this issue is exemplified by the work of 

Addokwei (2024), who developed a mobile-accessible chatbot to assist people with low 

literacy in understanding complex financial documents. Large language models were used to 

simplify content for users, and to create "exemplary stories" that helped the model 

contextualize the needs of users and provide a clear guidance for them.   
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Smolders (2024) focused on young adults with low literacy (NT1) in Eindhoven, developing 

“Sam”, an accessible digital assistant which integrates visual and voice supports. Testing 

sessions conducted with NT1 users and social workers demonstrated that “Sam” promotes 

autonomy and daily functionality through an intuitive and user-friendly interface. Hezemans 

(2024) also targeted young NT1s, focusing on the stigma of low literacy among those aged 16 

to 25 in vocational education. Her research suggests the usage of visually engaging platforms 

like TikTok and Instagram to connect with young NT1s and using “camouflage” techniques to 

identify individuals in everyday settings, such as in part-time jobs, in a discreet way.  

Additionally, several studies (Chahal & Gopalan, 2022; Srivastava, et al., 2021; Kodagoda, 

2009;  Kodagoda, et al., 2010; Kodagoda, 2012; Medhi Thies, 2014; Chaudhry, et al., 2012; 

Saleh & Sturm, 2018; Soriano et al., 2018; Watanabe et al., 2009) discuss essential interface 

elements for low-literate users in digital applications. Designing user interfaces for this 

audience involves a focus on simplicity, interactivity, and accessibility to enhance usability 

and comprehension. A key strategy involves reducing text complexity through short, 

straightforward sentences and bullet points, supported by visual aids like images, icons, and 

pictograms. Color coding can differentiate sections and intuitively guide users. Interactive, 

multimodal elements enhance usability by adding text-to-speech and audio instructions, 

helping users navigate content easily.   

The cognitive load should be low otherwise the user becomes overwhelmed with complex or 

dense information. Minimalist navigation and clear pathways sustain a user-friendly interface, 

providing help only when necessary. Multilingual support, especially when considering NT2 

groups, and assistive tools like dictionary are also important to enable comprehension. 

Finally, cultural and contextual relevance should ensure the interface matches the cultural 

norms and practices of the user, enhancing familiarity and comfort  (Twyman, 1985).  

Cyr (2014) discusses how interface design can exceed basic functionality by using visual 

elements to establish an emotional connection with users. Elements like color, images, and 

shapes are presented mainly as aesthetic components. Besides their attractive features, these 

also enhance user satisfaction and enjoyment during interactions by evoking emotions such as 

trust, joy, and engagement, creating an experience that addresses both the practical and 

emotional needs of users. The author emphasizes that successful designs should be culturally 

and socially adapted, taking into account the diversity and preferences of different audience 

subgroups, with the goal of fostering an intuitive, welcoming, and aesthetically pleasing 

experience. 
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1.1.2. Industry Solutions 

In the Eindhoven region alone, there are over 200 social organizations providing services 

across various domains to support people facing low literacy and other challenges 

(Steunwijzer, 2024). These organizations offer guidance in fields like health1, financial 

management2, employment3, and language improvement4, among others, aiming to provide 

citizens with the necessary support.  

Another example is Steffie5, a digital platform that introduces itself as an accessible guide for 

complex tasks. Its focus includes explaining social, financial, and health-related concepts in 

plain language. The platform uses animations and videos to provide tutorials on using digital 

services like DigiD (the Dutch national identification system), managing medical 

appointments, navigating public transportation, and understanding legal and financial matters. 

Another feature offered by Steffie is a sticker system for organizations: they can purchase it 

and place these stickers on correspondence. When a recipient cannot understand a letter, they 

can send it back for free with the sticker, indicating to the sender that the message needs 

clarification or it should be sent again but using plain language. This initiative not only 

supports low-literate individuals but also provides insights to organizations about the literacy 

level used on their communication material.   

Lees Simpel6 is another tool with a similar goal of simplifying complex texts for users with 

low literacy skills. Like the work presented by Addokwei (2024), Lees Simpel employs a 

photo-based interaction that allows users to take pictures of documents and receive a 

summarization of the text. Besides that, it lays out key action steps and provides guidance on 

how to follow each of them. This interaction model supports individuals in handling essential 

but often overwhelming tasks due to the high language level, such as understanding official 

correspondences, applying for benefits, or managing tax-related information.  

Tolkie7 offers both a “Writing Aid” for companies and organizations, and a “Reading Aid” 

tailored to simplify online reading tasks for low literate individuals. The Writing Aid adjusts 

texts on the companies and organizations' websites, making them more accessible by easing 

the language level. Meanwhile, the Reading Aid supports the understanding of the users by 

simplifying texts and providing additional explanations or assistance when they find 

 
1 Pharos - https://www.pharos.nl/ 
2 Werkplaats Financiën - https://werkplaatsfinancien.nl/; WijEindhoven - https://www.wijeindhoven.nl/ 
3 Stichting Ik Wil  - https://stichtingikwil.nl/ 
4 Oefenen.nl; Bibliotheek Eindhoven - https://www.bibliotheekeindhoven.nl/home.html 
5 https://www.steffie.nl/ 
6 https://www.leessimpel.nl/en/ 
7 https://tolkie.nl/ 
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unfamiliar terms. Their goal is to facilitate the access of information, promoting independence 

among users and helping companies communicate better with their users and clients.  

Additionally, LuzIA8 make use of WhatsApp to deliver legal advice, recipe tips, help to study, 

and other general assistance. LuzIA incorporates generative capabilities of ChatGPT from 

Open AI enabling the creation of text responses. Furthermore, Meta AI9 uses Llama to enable 

the creation of images and customized interaction focused on users  entertainment. It is 

essential to recognize that the generative AI have biases, based on the database used to train 

and refine the model, and not aways represent the complete truth, and also have hallucination 

episodes. Despite these limitations, AI-driven tools offer promising potential to make 

complex information more accessible and understandable, promoting autonomy for users 

navigating various types of assistance, as was seen on the products mentioned before. 

1.2. Met Mij: the solution presented on this study 

The solution suggested in this study is called Met Mij and distinguishes itself from existing 

applications and studies by addressing a specific gap: the need for a discreet, individualized, 

and socially inclusive tool that identifies the unique needs of low-literate adults aged 16 to 40 

and helps them connect directly with essential social support services. Unlike other solutions 

that may focus only on simplifying content or helping in the comprehension of specific 

documents, Met Mij is designed to empower users holistically. Through its chatbot Mijke, it 

helps them navigate various social domains via a conversational interface on WhatsApp.  

The choice of the platform is intentional, as WhatsApp is widely accessible and familiar to 

most users in the Netherlands (Central Bureau voor de Statistiek, 2020). As mentioned in the 

introduction, around 96% of the total number of citizens aged 12 to 45 make use of at least 

one social media platform. WhatsApp is the most used one and adopting it for the design 

solution offers a low barrier to access and allows users to seek support without feeling 

exposed or inadequate. At the same time, Met Mij also envisions a society where 

organizations can more efficiently reach their target audiences by reshaping their business 

models and services to align with users' needs and expectations.  

Met Mij aligns closely with academic insights emphasizing the importance of trust, discretion, 

and empathy in reaching low-literate individuals. Its innovation is revealed by integrating 

these principles through a user-centered AI experience that adapts to each person’s unique 

 
8 https://www.luzia.com/br 
9 https://blog.whatsapp.com/talk-to-meta-ai-on-whatsapp 
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needs, starting to approach this problem by considering the heterogeneity of this group. This 

approach bridges theoretical foundations of digital inclusivity with practical applications.   

Tests conducted with experts and representatives of the target audience chatting with Mijke 

on WhatsApp demonstrated the potential of the system to address key barriers faced by low-

literate individuals. Participants highlighted the effectiveness of its conversational interface in 

simplifying complex processes and providing tailored support.   

However, these tests also revealed areas for improvement, such as breaking down long text 

responses, integrating visual feedback to enhance engagement, and ensuring the chatbot 

remains contextually relevant by adhering strictly to the dataset.   

2. Methodology 

This study has a practical nature since it focuses on developing a technology-based solution to 

tackle low literacy and has two main goals. Its descriptive aspect aims to present an overview 

of the central topics around the issue. Based on these findings, it explores new insights for 

promoting iterative improvements to the current system (Gil, 2002).  

This study employs a mixed-method approach, combining qualitative and quantitative 

elements. The qualitative aspect involves subjective analysis of user experiences through 

interviews, while the quantitative component uses the User Experience Questionnaire (UEQ) 

to measure specific aspects of user interaction. The reasoning method is inductive, an 

approach to address complex issues like low literacy. Based on this process, the solution is 

continuously adapted and refined grounded on emerging insights. However, secondary 

deductive elements are also applied, as insights gained through user feedback guide targeted 

system adjustments in an iterative way (Gil, 2002; Lakatos & Marconi, 2003; Silva & 

Menezes, 2005).   

This study is under the methodological frameworks of design thinking and systems thinking, 

both essential for addressing complex challenges like low literacy. Design thinking provides a 

flexible, iterative approach to tackle wicked problems, allowing continuous refinement as new 

insights emerge. By enabling multiple perspectives and promoting interdisciplinary and 

dynamic collaboration, design thinking benefits human-centered solutions considering as 

many dimensions as possible (Buchanan, 1992).   

System thinking adds a holistic perspective, emphasizing the importance of understanding the 

problem within a wide network of variables. This approach allows for a sustainable, 

integrative development process, recognizing that changes in one part of the system impact 

others, which is crucial for creating resilient, scalable solutions (Bonnema et al., 2016; Stacey, 
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2007). Together, these methodologies support a responsive and adaptable research process, 

aligning practical innovation with a comprehensive understanding of the system as a whole.  

SCRUM has been applied for the development of the system. It is an agile methodology 

which has a set of principles that enables teams to tackle complex problems by delivering 

iterative, incremental solutions through a collaborative and adaptative approach (Schwaber & 

Sutherland, 2020). According to Iqbal (2021), this methodology is essential when a solution 

for a complex problem is being developed.   

A big picture of the design process adopted and the phases can be seen below. The appendix 

can be consulted to check interviews results, feedback and test sessions, each of them 

indicated in the text.   

 
Figure 2: Design Process. 
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3. Results 

The EngD position at Eindhoven Engine provided the researcher with a blank sheet to not 

only develop an innovative solution to tackle the low literacy problem, but also to define the 

design direction for future projects and solutions within the Inclusive Society Lab. Because of 

that, the phases of design thinking’s cycle has been walked through a few times until the idea 

of Met Mij emerged. Considering the language barrier of the researcher, who was developing 

her abilities in Dutch while conducting the study, it took few steps to understand the 

complexity of the issue. On the one hand this made the process slower than what would be 

expected of a native speaker but on the other hand it became elemental for empathizing and 

connecting to the target group. Those steps were also essential to discern where the real 

innovative aspect of Met Mij would actually lie on. This wasn't actually about creating 

another tool for learning the Dutch language, even though it was still the first attempt to tackle 

this wicked problem.   

3.1. First round 

3.1.1. Empathize Phase 

Literature Review 

Narrative literature review is well-suited to address problems with no definitive explanations, 

because of its flexibility to explore multiple definitions and perspectives in a context of these 

problems’ natural ambiguity. Furthermore, this review type can effectively map the 

interconnected nature of wicked problems, highlighting how one issue may be a symptom of 

another. It also provides a clearer overview of what is crucial to understand and address the 

complex and multifaceted nature of wicked problems by a wide range of possible solutions 

and interpretations (Lonngrena & Van Poeck, 2021; Rittel & Webber, 1973; Varpio et al., 

2017).   

One of the focus points of Eindhoven Engine to tackle low literacy in the Netherlands is the 

‘help’ direction. Which means exploring how to help people struggling with reading and 

writing to improve their skills. Considering the shortage of teachers in both elementary, 

middle, and high schools, games and technology can be allies to address this issue (Blokland, 

2022; Eindhoven Engine, 2024b). Lifelong learning is a concept that could be linked to this 

focus point, by creating an innovative and engaged platform in which people lacking basic 

skills can develop them by interacting with each other.   

With that in mind, this narrative literature review aimed to answer the following research 

question: how can emerging technologies be utilized to create innovative, personalized, and 
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effective solutions for adults lacking basic skills? The databases consulted were Google 

Scholar, the Online Library from Eindhoven University of Technology, Emergency Lab 

research files, and Dutch Government websites. The results of the narrative review are 

presented below. 

Literature Review - Wicked Problem 

The concept of “wicked problems” was introduced by Rittel and Webber (1973), and it refers 

to complex societal issues that lack straightforward, universal solutions due to their natural 

interdependence with other social challenges. Unlike conventional problems, which can 

typically be defined, analyzed, and solved through standard methods, wicked problems miss 

clear boundaries and definitive solutions. Also, every attempt to address these kinds of 

problems reveals other layers of complexity, meaning that each intervention  reshapes the 

understanding of the problem itself. Solutions are not universally applicable; instead, they 

must be continuously adapted and evaluated as relatively better or worse according to the 

context and the needs of the impacted individuals.  

Rittel and Webber established key characteristics to distinguish wicked from linear problems. 

Wicked problems have no single definition; they are multifaceted and may be perceived 

differently by various stakeholders, leading to diverse and sometimes conflicting 

interpretations and interests. Additionally, because wicked problems are intertwined with 

social, economic, or psychological challenges, addressing one aspect can impact all the 

others, increasing the difficulty to determine potential solutions. They also involve high risks, 

as the outcomes of possible solutions have significant real-world impacts on the people 

involved, demanding careful and empathetic interventions.  

The authors also emphasize that tackling wicked problems requires a flexible and iterative 

approach which corresponds to the complexity and adapts to user needs and contexts which 

are in constant evolvement. Design thinking is particularly promising in this scenario because 

it considers flexibility, iteration, interdisciplinarity, collaboration, and redefinition, all 

essential elements when dealing with complex issues. It also enables designers to explore 

multiple perspectives and contextual factors making it possible to develop meaningful user-

centered solutions and bring more clarity to the understanding of the problem itself 

(Buchanan, 1992; Dam, 2024; Gibbons, 2016).  

At the same level, systems thinking is another methodology that offers a holistic process that 

is well-suited for addressing wicked problems. As described by Bonnema et al. (2016), it 

prioritizes understanding the system as a whole rather than isolating its components, and 

contemplates stakeholders' values, available resources, and management of risks. These 
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features allow reshaping and adapting the system to correspond to users’ needs based on their 

feedback and insights and develop scalable solutions. This approach is essential in situations 

where solving one part of the problem impacts other interconnected ones.   

Low-literate individuals often face challenges beyond the language itself. Traditional 

language-learning tools may not be sufficient, as individuals have shown interest in solutions 

and services which can help them in their daily life problems autonomously and with dignity. 

Effective interventions for this problem should have a multi-layered approach aligning with 

the dynamic, empathetic and socially integrated demand for solutions.  It also requires 

empathy and an understanding of both practical and emotional barriers by ensuring that 

solutions are discreet and adaptive considering each unique situation of users and offering 

meaningful assistance for both immediate and long-term needs (Hootsmans, 2022) .  

As a result of a co-creation session between Inclusive Society Lab and stakeholders 

(Eindhoven Engine, 2022), three primary directions of research were identified to address the 

challenge effectively. These areas emphasize a multifaceted approach to understand and 

mitigate low literacy issues:   

1. Finding Cluster: It focuses on identifying individuals struggling with low literacy. 

This involves creating strategies to reach out to those who might not readily seek help due to 

stigma or the hidden nature of their challenges.   

2. Motivating Cluster: It concentrates on motivating individuals to recognize and 

address their literacy issues. It includes developing interventions that inspire and encourage 

people to engage with learning resources and support systems.   

3. Helping Cluster: Aimed at providing direct assistance through innovative 

educational tools and programs that go beyond conventional methods, addressing the unique 

needs of each individual.  

Another relevant aspect highlighted by the participants was looking at the problem from 

different perspectives and seeking an innovative solution to tackle this wicked problem. 

Literature Review - Innovation 

When dealing with these kinds of problems, innovation requires a shift in perspective by 

rethinking traditional problem-solving boundaries and norms. As Baets and Oldenboom 

(2013) highlight, tackling complex issues demands not only fresh ideas but a new ontology of 

problem-solving, challenging designers to reimagine processes and outcomes. In this context, 

innovation goes beyond developing new solutions, instead it adopts iterative and human-

centered approaches, such as design thinking. This iterative process is not linear, allowing 

designers to refine solutions continually (Buchanan, 1992; Ney et al., 2019).  
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Biomimicry also offers innovative lens by viewing nature as inspiration and guide during the 

design process. Adaptive and resilient strategies from nature were refined over billions of 

years and can provide a diverse possibility of solutions for sustainable design (Benyus, 2009). 

This set of lens operates under three main principles. The first is "nature as model" which 

borrows natural strategies as inspiration. The second, "nature as measure", establishes 

parameters based on ecology to evaluate effectiveness. The third one is "nature as mentor" 

that promotes a learning approach rather than the common resource extraction. By integrating 

this set, designers can approach human challenges with solutions that are not only effective 

but also sustainable, supporting resilience within interconnected systems.  

Collaboration plays an important role on innovation. The Eindhoven Engine co-creation 

session (2022) emphasizes the importance of seeing problems from diverse angles and 

collaboratively developing solutions. This perspective supports the integration of both human-

centered and nature-inspired approaches, encouraging the development of innovative 

solutions that respond empathetically and adaptively to user needs. Biomimicry principles, 

combined with the iterative structure of design thinking, and the holistic view of system 

thinking, offer a strong and promising pathway for developing interventions to tackle wicked 

problems. 

Literature Review – Technology and Artificial Intelligence 

The integration of advanced technology, particularly artificial intelligence (AI), has 

significantly expanded the impact of addressing wicked problems. Ruysenaar (2023) 

emphasizes that AI plays a dual role in this scenario. The first impact is an amplification of 

their complexity, introducing new layers of ethical, social, and technical considerations, such 

as biases in algorithms, privacy concerns, and the unpredictable consequences of AI decisions 

in real-world contexts. An example is the “Toeslagenaffaire” scandal in the Netherlands, 

where algorithms were used to determine eligibility for social benefits, leading to 

discriminatory outcomes (European Parliament, 2022). AI systems, especially those using 

machine learning and generative models, require vast amounts of data for training, and the 

reasoning behind their outputs often operates as a "black box" making it challenging even for 

the developers to fully understand it (Alizadeh et al., 2021; Russell & Norvig, 2010).   

One way to address these complexities is to adopt "user's lens" in the design of AI solutions, 

as suggested by Yang et al. (2017). This approach incorporates multiple perspectives: a user-

centric view, which emphasizes how AI tools can enhance individual engagement by 

personalizing content to meet specific user needs; a provider-centric perspective, focusing on 

the iterative improvement of the tool based on real-time user feedback and interactions; and a 
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humanistic perspective, which prioritizes ethical considerations, such as fairness and bias 

mitigation, to ensure inclusivity. By designing with these perspectives in mind, AI solutions 

can offers user-friendly, ethical, and adaptable interactions.  

The second impact highlighted by Ruysennar (2023) about the usage of AI to address wicked 

problems is that AI systems also amplify the range of potential solutions by making 

interactions between human and systems more accessible and adaptive, in the case of 

generative AI. This adaptability might be crucial for addressing diverse, evolving issues, such 

as low literacy because it can promote and support individual needs.   

Digital games represent a distinct domain where AI-powered tools have been used to explore 

new ways of interactivity and engagement. It is the case of the Akinator10 game that tries to 

guess the character, object, or animal the player is thinking by asking a series of questions. It 

leverages an algorithm called "decision tree" to narrow down the possibilities based on the 

player’s answers. By continuously updating its database and learning from previous 

interactions, the game system improves its accuracy and efficiency over time.   

   

Figure 3: From left to right, top to down, print screens of the Akinator game.  

Some applications borrow game aspects combined with adaptive AI to provide a more 

personalized interaction and Duolingo is one of these solutions. It was created to help people 

learn a second language in a different way: fun, free, and effective (Duolingo, 2023a). Based 

on Freeman et al. (2023), two of the five pillars on which Duolingo is supported learning in a 

personalized way, when placement tests are applied; and staying motivated, which occurs by 

using gamification which is the adoption of gameplay’s elements, such as reward, points, and 

 
10 https://en.akinator.com/ 
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rankings, to enhance user engagement (Interaction Design Foundation - IxDF, 2016; 

Caiollois, 2001). The application also made use of the spaced repetition method in which the 

mistakes made by the student are detected, and reinforced activities are scheduled to be 

followed by the student (Tabibian, et. al., 2018).  

Recently a new feature called Roleplay was implemented. An Artificial Intelligence-powered 

tool is used to improve and customize the experience of learning by simulating  realistic text 

interactions to help the students in very similar situations, such as texting conversation in 

French with the model (Duolingo, 2023b).  

The AI tool used by Duolingo is ChatGPT, which is a large language model (LLM). Those 

models are powered by extensive datasets and deep learning techniques which allow the 

system to interpret, generate, and adapt text to create individualized and tailored experiences 

for users, making interactions more effective and empathetic (Hadi et al., 2022).   

Chatbots leveraging generative AI represent a practical application of these cutting-edge 

technologies in user support systems. By incorporating conversational elements that mimic 

human empathy and conversational tone, AI chatbots can make digital interactions more 

approachable and less intimidating, particularly for vulnerable populations who may find 

formal systems challenging. According to Adam at al. (2021), these anthropomorphic 

elements in chatbots help bridge the gap between technology and user comfort, making the 

experience more relatable and ultimately more effective. 

Empathy Map 

Combining all the information gathered so far from the literature review, an empathy map was 

developed to deeper understand the behaviors and ideas of individuals lacking basic literacy 

skills in the Netherlands (Butterfly Works, 2024a; Gibbons, 2018a). At this stage, the focus 

was broadly on adults aged 16 and above, without yet specifying a precise target age group, to 

ensure a comprehensive overview of the diverse needs across the adult population struggling 

with literacy skills. 
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Figure 4: Empathy map. Goss & Baets, 2024. 

The statements in the "Says" quadrant indicate a frequent need for assistance and clarification 

in understanding written Dutch, with individuals often relying on a trusted network for help. 

There is also a tendency to deny low literacy, reflecting the stigma associated with this issue, 

and a reluctance to join support programs, particularly language courses, due to the time 

commitment required and the lack of rewards linked to this activity. Additionally, navigating 

daily life challenges through trial and error is often one of their strategies. NT2 individuals, 

who use Dutch only in school or work, frequently use tools like Google Translate to interpret 

Dutch information. This highlights a strong demand for accessible, supportive, and 

trustworthy solutions that offer clear guidance and promote self-reliance and autonomy. 

Incorporating multilingual features could also be valuable for effectively reaching the NT2 

group.  

In the “Thinks” quadrant, statements reveal the uncertainty many individuals feel regarding 

the criticality of their low literacy situation and the confusion about available support 

services. Some of the behaviors observed in the “Does” quadrant include seeking help from 

trusted network and avoiding situations that might expose their language difficulties. They 

also show engagement in digital activities, like social media, highlighting the importance of 

designing solutions that are easy to understand and access. This also suggests a need for 

discreet, supportive tools to assist without drawing attention to their literacy challenges.  

The "Feels" quadrant reveals a wide range of emotions, including confusion, insecurity, 

shame, and isolation. These feelings emphasize the significant emotional impact of low 

literacy and the necessity for empathetic and non-stigmatizing support systems. Addressing 

these emotional needs is crucial for encouraging individuals to seek and accept help. 
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3.1.2. Define Phase 

Causal Loop Diagram 

Causal loop diagrams aim to map cause-and-effect relationships in complex systems, making 

them ideal for wicked problems by revealing interconnected dynamics (Lannon, 2006; 

Eseryel, in press). They give support on defining strategies, helping to visualize loops that are 

crucial for decision-making in the design phase. As a preliminary step before creating the 

causal loop diagram an item tree was built, because it is important to be impartial and to not 

create causalities between the words (Vermaak, 2007). With the item tree it is possible to 

separate what were personal opinions and experiences of the researcher, and what concepts 

and facts were gained through the literature review of the wicked problem.  

The researcher came from Brazil, a country from South America that struggles with a high 

number of citizens lacking basic literacy skills, where 30% of the population older than 15 

years old are low literate or illiterate (Nery, 2022; IBGE, 2022; INAF, 2018). As the 

researcher also plays a crucial role on the complexity of the system with their biases and 

world view (Stacey, 2007), this background influences some word choices in the item tree, 

highlighted in white in the figure. The item tree reflects the complexity of this problem and 

shows that the problem doesn’t have a clear boundary, since during its building process new 

branches to be considered started to pop up.   

White boxes are the researcher’s personal view of the problem. The light gray ones are the 

“collaboration” concepts, gained during discussions on the Business Model Innovation in an 

Exponential World course (2023) at TU/e with Fontys master’s degree students about the low 

literacy wicked problem. Dark gray boxes are the “reading” material, as well as specialists’ 

research, literature review, news, and online articles. Finally, black boxes, are the results of 

semi-structured interviews with people from the target group and low literacy experts made 

by the same Fontys master students. 

Subsequently, all the topics on item tree were connected and were classified in one of the 

basic development areas one needs to be fully integrated into society: Reading, writing, and 

calculation; digital; social; health; economy (Cubiss, 2016; Van Leeuwen-den Dekker & Poll, 

2016). Some topics were not connected to any other, so they were not considered.   
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Figure 5: Item three. 

Finally, the causal loop diagram presents the main 5 areas mentioned before and the 

correlation between the topics.   

  

Figure 6: Causal Loop Diagram. 
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The starting point of the diagram is the shortage of Dutch language teachers (Rijksoverheid, 

2023). This gap in formal educational support creates a need for alternative solutions, one of 

which is leveraging technology as a digital learning environment. Once low-literate people 

already use digital platforms such as YouTube, social media, and WhatsApp in their daily 

lives (Hootsmans, 2022), using technology can be seen as an ally.  

However, using mobile phones and personal computers to study activities can reduce study 

engagement as the student can find a lot of distractions like notifications from apps, leading 

them to switch attention to another activity. These distractions  impact negatively long term 

concentration as studying, and make it even harder to understand long and complex texts. 

This phenomenon is further intensified by social media presence and the preference for short, 

fast-paced content, which may reduce users’ ability to read and understand longer texts 

deeply. Continuous exposure to this kind of content also leads to dependency on short, visual 

information (Liu, 2022).  

On the other hand, if the distractions are bypassed, this could help the student grow 

professionally and find more easily work opportunities, by developing digital skills, and this 

will decrease their own perception of technological changes (UNESCO, 2021b).   

As reading and writing are the most important way of communication in our society (Harari, 

2013), individuals with limited literacy skills face significant challenges in interpreting 

complex texts, especially those with a difficult language level, making them relying on others 

to interpret information. This lack of autonomy exposes individuals to the risk of being 

influenced by misinformation, as they do not have full control over the content they consume. 

Additionally, this limitation in reading autonomy contributes to social exclusion and may lead 

to mental health issues such as anxiety and lack of motivation, discouraging individuals from 

seeking educational help or returning to study (PricewaterhouseCoopers, 2018).  

From teacher shortages to the impact of digital distractions and professional opportunities, the 

causal loop diagram demonstrates the complexity and interconnectedness of factors 

influencing technology use to promote literacy and learning. At this point the research 

question was still being formulated, and was revolving around the development of a 

adaptative language learning tool that could help people improving their basic  skills, starting 

with the language. The goal was to make the learning process non-stigmatizing, discreet and 

meaningful by addressing real-life daily challenges while simultaneously improving language 

skills. Inspired by Paulo Freire (1996), the approach emphasizes the importance of 

considering adult learners' prior knowledge and experiences to create a more relevant and 

engaging learning experience.  
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In sequence, two scenarios were defined. Both of them focus on gamification. The first 

scenario is called “Learn with me”. It addresses the challenge of facilitating interactions 

among people from diverse backgrounds (differences in age, education level, and literacy) to 

promote collective learning. Through a digital platform, native Dutch speakers (NT1) could 

connect with newcomers to Eindhoven (NT2), helping them learn the language by discussing 

topics in common. With that, a collaborative learning environment could be created providing 

a more human-centered learning experience. A similar approach has been implemented by the 

Brazilian language school CNA (Cultural Norte Americano), where students practice 

speaking with North American seniors living in retirement communities (Fonseca & Locks, 

2018).   

The second scenario is called “Storytelling”. It addresses the challenge of using digital 

distractions as tools to engage individuals in improving their reading and writing skills. 

Through a digital platform, users could collaboratively create and edit stories with the 

assistance of generative AI, blending text and visual content. The goal was not only allowing 

users to practice language skills but also encouraging creativity and social interaction. The 

stories could be shared on social media, and others could be invited to join, expand, or modify 

the narrative creating a playful and engaging learning environment. Eye tracking could be 

used to identify the literacy levels of the user based on their eye movements (Nooijen, 2022) 

while interacting with content to tailor the experience to their specific language needs.   

Following that, Biomimicry lenses were used to ideate over the scenarios (Benyus, 2009; 

Biomimicry 3.8, 2015). 

3.1.3. Ideate Phase 

Biomimicry lenses 

For the scenario “Learn with me" the followings biomimicry lenses were applied:   

1. Adapt to changing conditions: incorporate diversity – this principle is achieved by 

encouraging interaction between people from different backgrounds, experiences, origins, and 

language levels. Givin the increasing number of newcomers to the Eindhoven city, it is 

important to develop solutions that consider both groups (NT1 and NT2), promoting an 

inclusive environment.    

2. Be resource efficient (material and energy):   

a. use low-energy processes – this principle is achieved by repurposing the 

available resources, tools and strategies to tackle the low literacy problem in The 

Netherlands. Those resources can include physical and digital spaces, such as social 
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media platforms, generative AI tools, and the inherent knowledge each person has on 

various subjects, which can be shared to enrich the learning experiences.   

b. use multi-functional design – this principle is achieved by enabling people 

learn collaboratively, and individuals with low literacy can find themselves in a 

teaching role helping a newcomer to learn basic Dutch and other cultural aspects of the 

country. Similar to the CNA program, this approach allows participants to realize the 

value of their knowledge and experiences, even if they initially saw themselves as 

having little to offer.   

3. Integrate development with growth: combine modular, and nested components – this 

principle is achieved by promoting a place where people from diverse background can grow 

and develop together by connecting and supporting each other’s learning.   

For the “Storytelling" scenario, the followings biomimicry lenses were applied:   

1. Be locally attuned and responsive: cultivate cooperative relationships – this principle is 

achieved by using resources of advanced technologies, such as text and images generated by 

AI, to allow people with low literacy to co-create stories with the AI and other users. Also, it 

can be shared on social media, allowing others to modify and engage with the content, 

creating an interactive and collaborative experience.   

2. Be resource efficient (material and energy): use low energy processes – this principle is 

achieved by repurposing existing tools, platforms, spaces and technologies already used by 

the target group to reach and impact their lives.   

3. Evolve to survive: integrate the unexpected – this principle is achieved by viewing online 

distractions as an opportunity rather than a barrier, using them to engage individuals who 

might otherwise be difficult to reach.   

4. Integrate development with growth: combine modular, and nested components – this 

principle is achieved by merging generative AI capabilities with the distracting aspects of the 

online environment and the innate human desire for communication and social connection.   

Some risks had already been anticipated at this point for the scenarios. The first one, "Learn 

with Me", faces some  obstacles when low-literate individuals might not see themselves as 

having enough knowledge to be in a position of helping others with language, similar to the 

challenges faced by the participants in the CNA program, who may initially feel apprehensive 

about having a conversation with people they don’t know. This lack of self-confidence could 

limit their willingness to step into a teaching role, making it essential to create a supportive 

environment that gradually builds their self-efficacy. Additionally, relying on a digital 

platform introduces technological challenges, such as ensuring consistent functionality and 
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internet connectivity, especially if the conversation would happen through video calls 

demanding high quality connection to work satisfactorily. Also, a new application should be 

developed, and the user should download it, adding another layer of complexity once the 

interface and graphic elements should be accessible, user-friendly, tailored to the needs of 

low-literate users to minimize barriers. This is why this scenario was discarded.  

For the second scenario, “Storytelling”, using a distraction as a learning tool is already a 

challenge. However, when a close look is giving at that, other risks are related to engagement 

and connection once the user needs to have another person interacting at the same time to 

elaborate the joint story. Another challenge involves privacy concerns, particularly in cases 

where users might send personal images. Additionally, the limitations of current image 

generative models, which still might create pictures with strange combinations making 

difficult to rely on those technologies for one of the main features of the system. 

3.1.4. Prototype Phase 

Before jumping into testing sessions, a prototype was developed to test the technology aspects 

of the “Storytelling” scenario, the most promisor at this point. For prototyping, a list of 

system requirements were defined: 

SYSTEM’S REQUIREMENTS  
Engaging Language Education: The system must provide interactive and dynamic 
language-learning content that keeps users engaged and motivated.  
Strong Visual and Audio Communication: The system must support multimedia 
elements, including clear visual and audio features, to enhance comprehension and 
usability for users with different literacy levels.  
User Connectivity: The system must facilitate interaction and collaboration between 
users through features such as group activities, forums, or peer-to-peer messaging.  
Content Individualization: The system must include tailor learning content and 
activities based on individual user needs, preferences, and progress.  
Real-Life Situations for Learning Activities: The system must integrate scenarios and 
tasks based on real-life situations to ensure relevance and applicability in users' daily 
lives.  
Problem-Solving Focus: The system must include features that encourage users to 
solve practical, real-world problems as part of the learning process.  
Engagement Rewards: The system must have gamification elements, such as points, 
badges, or progress milestones, to reward participation.  
Short and Objective Interactions: The system must ensure that all the interaction 
between user and system are concise and goal-oriented to.  
NT1 Identification: The system must include diagnostic tools or assessments to 
identify NT1 individuals.  
Free Accessibility: The system must be available to users for free.  
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First, the system emphasizes engaging language education through the use of interactive and 

dynamic content, incorporating strong visual and audio communication to ensure accessibility 

and usability for users with different literacy levels. To foster motivation and a sense of 

belonging, it promotes connectivity between users through features that encourage interaction 

and collaboration, while leveraging individualized content tailored to each user’s unique 

needs, preferences, and progress.  

The learning experience is grounded in real-life situations and problem-solving activities, 

ensuring practical relevance. It also integrates engagement rewards, such as gamified 

elements, to keep user engagement. Interactions within the system are designed to be short 

and objective, allowing users to stay focused and avoid feeling overwhelmed. Additionally, 

the system includes tools to identify NT1 individuals. Importantly, the system is designed to 

be free to use, eliminating financial barriers and ensuring accessibility for all.  

At this point, the name Met Mij was already chosen to identify the system. It represents the 

collaborative story creation between users, as well as between users and AI, that the system 

intermediates.  

A cognitive map was created to visually represent the steps involved in the process (Gibbons, 

2019), showing the flow of input from users through AI tools and their resulting outputs. 

 

Figure 7: Cognitive map “Storytelling” scenario.  

In summary, the application would function as the following:   

1. To begin, users download the app and create a profile by providing their name, 

nationality (to identify whether they are NT1 or NT2), and age. Next, they read a 

provided text while their eye movements are tracked. Afterward, they answer 
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multiple-choice questions to evaluate their comprehension of the text. These initial 

steps would focus on diagnosing their Dutch proficiency level to provide a tailored 

interaction, and to create a way to identify individuals with low literacy, as this is 

challenging task (Simonis & Dekker, 2023).  

2. In the next step, users can upload an image, either from their personal image library or 

from the app’s image database and choose keywords from a pre-selected set (or write 

their own) to specify details they want in the story, such as genre or specific animals, 

places or objects. Using eye-tracking data, text comprehension questions, and written 

inputs, the app scores the user’s Dutch proficiency, which is then sent to ChatGPT11 to 

customize the story accordingly and adapt the content based on the spaced repetition 

method. The score is not shown to the user; it is used to match them to other users at 

the same language level within the application.  

3. Following this, Midjourney12 can be used to merge the selected images based on both 

the visual inputs and the chosen keywords.  

4. This merged image, along with the user’s proficiency level and keywords from both 

users, is then sent to ChatGPT to generate a story that matches the desired reading 

level and integrates the chosen themes.   

5. The final story and image are shared with both users, who can start a conversation 

together, post the image and story on social media, or edit the story collaboratively.   

 
11 chatgpt.com 
12 midjourney.com 
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The diagram below illustrates user inputs and the AI-generated output, showcasing the 

process of providing input to ChatGPT and the resulting response.  

 

Figure 8: The left side represents the distinct inputs provided by two users, including thematic 

preferences, language level, and keywords. Following by a section detailing the specific prompt 

given to the LLM with the requirements for generating an output. On the right, the AI-

generated result is presented. 

Subsequently, a list of risks and issues was elaborated to support in the decision of whether 

continue with this approach:  

- Users should be able to make spelling mistakes without compromise interaction.    

- Users input personal images brings privacy concerns.  

- Images generated by AI models might still be strange or difficult to interpret.   

- The language level of the generated text should be carefully evaluated to ensure it is 

not more difficult than the user's current level, as this could disengage them from 

continuing.  

- Users should be notified that their eye movement would be tracked and their Dutch 

proficiency would be evaluated to make the match with other users, possibly creating 

a stigmatizing environment.  

- This solution would not solve daily problems, instead it focuses mainly on providing 

an entertaining way to improve the user’s language level.   

This scenario was also discarded after revisiting the studies and interviews made by the 

students in the lab. The users have shown interest in meaningful learning paths, to directly 
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help them to deal with their daily problems (Hootsmans, 2022; Simonis & Dekker, 2023), a 

need that the solution presented in this scenario didn’t meet. Besides that, the technological 

impediments already mentioned before could compromise the interaction. However, this 

process was crucial for understanding and exploring the available technologies, as well as the 

capabilities and limitations of generative AI. Subsequently, a new iteration of the definition 

phase was initiated. 

3.2. Second Round  

3.2.1. Define Phase 

Meeting with CSU 

Cleaning Services Uden (CSU) is a company from the cleaning service sector that already 

provides solutions to support its employees in the work environment, such as the visual 

contract, which received the Dutch National Legal Design Award in 202113. Companies from 

this niche have the highest proportion of low-literate employees, with approximately 60% of 

their staff struggling with the language (Stichting Lezen en Schrijven, 2023). Through a 

conversation with its representants it became clearer that the results of struggling with reading 

and writing that their employees might have been known by them. However, pinpointing 

exactly a specific problem to tackle is still a hard task, since each person has their own set of 

problems and difficulties. At the same time, providing help to them is still a challenge, since 

they are often hidden and the shame plays a crucial role on sharing their personal problems 

(personal notes, 2023).    

In light of new insights gained from discussions with CSU representatives, and the 

exploration of technological possibilities and limitations, it was understood that the main 

focus of the system should be on the identification of individual problems to provide the 

suitable help for the person. Addressing the language learning path is not the primary goal, 

instead is the individualization of the learning path, with the goal of improving all the 5 areas 

mentioned before, not only reading and writing.   

Additionally, the approach has shifted: instead of actively seeking out individuals with low 

literacy to offer targeted help, the tool now provides support to everyone in Dutch society and 

focuses on challenges due to low literacy, and the proficiency would be checked only to 

provide the tailored service to the person. Using a gamified approach, the system identifies 

each user's unique challenges during the interaction. It creates a personalized improvement 

path independently of their language level and provides short-term goals. 

 
13 https://www.csu.nl/innovatie/sociale-innovatie/visueel-arbeidscontract/ 
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3.2.2. Ideate Phase 

User Journey 

A User Journey was developed to map all the interactions the user would have, even if some 

information is still missing, such as what kind of game elements would be applied on it 

(Butterfly Works, 2024b; Gibbons, 2018b; Kaplan, 2023). 

 
Figure 9: User Journey Met Mij 1.  

The user journey begins with the current situation of the user: someone lacking basic literacy 

skills and is facing problems with one or more of the key areas. This person enjoys playing 

games, and is unaware of their low literacy condition. After downloading the application or 

using a totem, users interact with the platform by providing keywords as inputs into the 

system that can be through answering questions or solving puzzles. This would allow the AI 

to define their language proficiency and profile their specific challenges.  

In sequence, users would be able to view their current trajectory and be introduced to an 

alternative and improved path. For example, if the system identifies that a person is neglecting 

their pension, it could suggest alternative pathways to help them avoid financial difficulties 

during retirement. Along this path, users would receive a set of courses and services, as well 

as the opportunity to connect with peers following similar journeys. This could promote the 

engagement and motivation to continue.  

As users progress through courses and participate in support programs, their trajectory would 

be redirected, and new services tailored to their evolving needs could be offered to further 
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enhance their development. Through the app, users would receive personalized information 

about local support organizations, available resources, and courses specifically for their needs. 

Their progress is linked to achieving small, meaningful goals, such as advancing their Dutch 

proficiency from 1F to 2F or A0 to A1 or reducing financial  debts.  

Ultimately, Met Mij envisions an end result where users achieve autonomy, improved their 

quality of life, and enhanced social connections through shared experiences with peers on 

similar learning paths. Once a new trajectory is shown to the user, teachers, organizations, and 

basic skills providers receive alerts, enabling them to offer the most appropriate services that 

align with the user’s language level and specific needs. Furthermore, organizations and basic 

skills providers would benefit from user feedback to refine their services and develop new 

offerings based on identified needs.  

A cognitive map was created to illustrate the relationships between stakeholders and the 

overarching concept of this new proposal. 

 

Figure 10: Cognitive Map – Met Mij. 

As game elements would be used to build the system, it is important to start with the core 

experience and features of system (Mejerwall, 2022). The MDA framework (Mechanics, 

Dynamics, Aesthetics) is a model used in game design to help developers understand and 

structure the player experience. Mechanics are the rules and systems of the game, Dynamics 

are the interactions that emerge from these mechanics, and Aesthetics are the emotional 
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responses and experiences evoked in players. The goal of the MDA framework is to bridge 

the gap between game design and player experience, allowing developers to craft more 

engaging and cohesive games systems (Hunicke et al., 2004).  

Regarding the current study, mechanics can be understood as the system requirements and 

core features or functionalities. Aesthetics are the experience and emotions it aims to tackle 

and produce in the user. According to the Hunicke et al. (2004), this element should guide all 

the system development. And the dynamic is how the interaction will happen which can be 

through questions and answers, similar as the Akinator game mechanics.  

The proposed solution aims to cultivate emotions and feelings that neutralize those identified 

in the empathy map, such as clarity, safety, direction, self-confidence, autonomy, and 

connectedness. To achieve that, the system's environment should promote an aesthetic 

experience of Expression and Fellowship by providing a safe space that fosters self-discovery 

and continuous connection among users.  

Thus, Met Mij had a new direction at this point with two main features: "Tracking Problems" 

and "Connecting People and Solutions". The first function identifies specific areas where 

people with low literacy face difficulties through a discreet tracking approach. The goal was 

to create awareness about the impact of being low literate in someone’s life. And the second 

function calls to action to change this reality by connecting individuals to relevant support 

programs and peers, fostering a collaborative learning network. The dataset could be build 

based on key parameter of wellbeing in all the 5 areas.  

A concept map was develop to show how all projects would be integrated into the big picture 

of Met Mij (Gibbons, 2019). Inge Hootsmans (2024) was mapping local programs and 

services, and Samuel Addokwei (2024) was developing tools to simplify complex financial 

texts. Hence the complexity of the Met Mij’s system was increasing, it was proposed a joint 

project with Sichen Guo, the new EngD who would be joining the team later on. Her focus 

would be in make the connection smarter, to ensure the suggestions made by the system 

would be accurate and tailored for the user needs.   
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Figure 11: Concept Map – Met Mij. 

Based on the new information gained the requirement list were adapted:   

SYSTEM’S REQUIREMENTS  
Identification of Users’ Problems: The system must include diagnostic tools or 
assessments to identify the specific challenges and needs of users, enabling tailored 
solutions.  
Discreet and Non-Stigmatizing Tool: The system must ensure that all interactions and 
features are designed to be discreet and avoid stigmatizing users, promoting a safe and 
respectful environment.  
Raising Awareness of Low Literacy Condition: The system must include features that 
sensitively help users recognize and understand their low literacy condition without 
judgment, encouraging acceptance and engagement.  
Defining an Alternative Pathway: The system must provide users with clear and 
reachable alternative pathways, including step-by-step recommendations to improve 
their skills and address their challenges.  
Engaging interaction: The system must provide interactive and dynamic content that 
keeps users engaged and motivated.  
Strong Visual and Audio Communication: The system must support multimedia 
elements, including clear visual and audio features, to enhance comprehension and 
usability for users with different literacy levels.  
User Connectivity: The system must facilitate interaction and collaboration between 
users through features such as group activities, forums, or peer-to-peer messaging.  
Content Individualization: The system must include tailoring learning content and 
activities based on individual user needs, preferences, and progress.  
Problem-Solving Focus: The system must include features that encourage users to 
solve practical, real-world problems as part of the learning process.  
Engagement Rewards: The system must have gamification elements, such as points, 
badges, or progress milestones, to reward participation.  
Short and Objective Interactions: The system must ensure that all the interaction 
between user and system are concise and goal-oriented to.  
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NT1 Identification: The system must include diagnostic tools or assessments to 
identify NT1 individuals.  
Free Accessibility: The system must be available to users for free.  
 

Pitch Session 

A pitch presentation (Butterfly Works, 2024c) was conducted with colleagues from 

Eindhoven Engine to gather feedback for further refining Met Mij. The session focused on 

sharing key aspects of the project, including its envisioned social impact and initial ideas for 

user interaction.  

The main points of the received feedback primarily highlighted challenges in constructing the 

dataset, particularly due to the complexity of defining wellbeing, which varies from person to 

person, as well as the difficulty of obtaining relevant data. One suggestion was to narrow the 

focus to a single area, such as health once it is a very critical area, and build from there.  

Additionally, questions were raised about the type of data needed to effectively match user 

needs with potential solutions. Concerns were also expressed about the complexity of working 

with AI, given privacy constraints, limited resources, and the time required to train and test 

the model. Furthermore, the researcher’s lack of expertise in AI development was noted as a 

potential obstacle.   

With that in mind, it was necessary to think about what kind of data is needed to collect to 

have a clear direction of how the interaction with the system the user will have. 

Design Challenge 

With the goal of ideating interaction methods and data collection processes, two design 

challenges were posed (Butterfly Works, 2024d). The first was directed to the student 

Gijsbers (2024), who was assigned to identify existing tools and digital solutions designed to 

assess health issues or health literacy, specifically for individuals with low literacy. The 

student also needed to explore how these solutions could be adapted to the Dutch context 

while considering ethical and privacy considerations.  

The result of this challenge revealed that existing tools to assess health issues and health 

literacy for individuals with low literacy often lack adaptability for dynamic user interaction. 

Gijsbers identified shame as a significant barrier for individuals to seek or engage with such 

tools.   

Parallelly, it was pointed out that using a standardized health questionnaire would require 

payment for access and authorization to modify its content. This represented a significant 

challenge, as incorporating AI into the system would necessitate dynamic changes based on 

user responses, and the health literacy score would be compromised, making this alternative 
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impractical. Alternatively, a non-AI approach, such as implementing a simple decision tree, 

could be used. However, this solution would limit the possibility of interaction and reduce the 

flexibility and adaptability for individualized interaction of the system.  

The second challenge was assigned to a group of EngD trainees during the EngD Design 

Challenge course at TU/e (Demirel et al., 2023). This challenge was broader in scope 

compared to the one given to Gijsbers, as they were encouraged to explore all five domains or 

focus on a single area while also addressing the broader concept of wellbeing. Also, the 

trainees should consider user interaction and data collection methods. Additionally, the 

challenge aimed to identify innovative approaches to understanding and collecting data about 

wellbeing.  

The team identified key design requirements for the system:  

• The system should estimate the literacy level of the user.  

• The system should reach as wide a population as possible.  

• The system should maintain anonymity when identifying low literacy.  

• The system should be capable of interacting effectively with low-literacy individuals.  

• The system should be universal and adaptable to various contexts.  

As part of the challenge, the team developed a prototype showcasing user interaction with a 

digital interface placed at a totem in a healthcare clinic. While waiting for their appointment, 

users would answer a series of straightforward and objective questions through the system to 

help describe their symptoms, the duration of their discomfort, and any medications they were 

taking. This step-by-step process was designed to operate at the user’s pace, ensuring minimal 

pressure and creating a more comfortable environment.   

The system would not deliver a diagnosis directly to the patient; instead, it would generate a 

summary of the responses for the healthcare provider, enabling more effective and targeted 

care. This approach addresses the common issue faced by individuals with low literacy, who 

often struggle to articulate their symptoms and receive the appropriate help.  

The team proposed leveraging tools such as OpenAI's ChatGPT or similar large language 

models to power the system. This AI-based tool would not only assist in identifying the user’s 

medical issues but could also help detect low literacy levels, with a similar context  as the 

eye-tracking solution proposed by Nooijen (2022). The prototype included a series of 

interactive screens to guide the user through the process. For example:  

• Users begin by selecting a virtual general practitioner (GP) from a list of pictures.  

• They are asked to write their reason for visiting the doctor, with real-time suggestions 

and corrections provided by the system.  
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• The system then asks a series of structured, clear questions about symptoms, such as 

the duration and severity of pain, any recent accident, or medication use, with visual 

aids to facilitate understanding.  

• Additional questions address broader health concerns, such as allergies, to provide a 

more comprehensive evaluation.  

• Finally, the system generates a summary of the collected information for review by the 

GP, ensuring that the patient receives accurate and effective care.  

This solution aimed not only to improve the diagnostic process but also create a non-

stigmatizing way to identify individuals with low literacy while empowering them to engage 

more effectively with healthcare services. However, it became evident that covering all five 

key areas would be highly challenging, as defining wellbeing for each individual is complex, 

given that it often has a unique meaning for each person. Even if a generalized approach were 

taken, focusing on broad data such as: promoting healthier lifestyles through exercise, quitting 

smoking, proper medication use, etc. - the available services to connect users remained 

limited. For instance, mapping the entire ecosystem, as done by Hootsmans (2024), which 

included locations, basic skills providers, and social organizations, revealed that only a few 

places could effectively support individuals in the health domain. These included GPs, 

hospitals, pharmacies (Apotheek), food banks, sports centers, GGD, and DELA, all of which 

could provide direct assistance to individuals with low literacy.   

 

Figure 12: Ecosystem of organizations working on basic skills in Eindhoven. Hootsmans, 2024. 

During the same period as the design challenge, a pitch session was held with representatives 

from the ecosystem to get experts feedback about the concept idea of Met Mij. 
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Pitch Session 

A second pitch session was held with experts from the ecosystem. During this session, all 

project owners in the lab presented their ideas and received valuable feedback. Afterward, the 

team reflected on the feedback and documented key takeaways that guided the further vision 

and direction of the lab, as well as the development of Met Mij (Appendix1).  

Participants emphasized that navigating through available help resources is crucial. Despite 

the existence of numerous solutions, people often fail to access them, either because they are 

unaware of these resources, or they feel ashamed to use them. A critical question was posed: 

Who are these people, and how do they look like?   

Participants also highlighted the importance of keep the focus on the local region of 

Eindhoven. Also, they pinpointed that while raising awareness about the issue of low literacy 

is important, it is equally vital to help individuals recognize their condition as a problem and 

show them that many organizations are ready to assist them.  

While gamification is effective, especially for younger audiences, some participants warned 

against turning everything into a game. They mentioned that balance is essential to ensure 

broader applicability. Also, focus on a specific target group, such as a age range, rather than 

trying to solve everyone’s problems would allow for greater impact. Participants recognize 

that the opportunity lies in digital solutions, and there is a urgent need into call people to 

action when their problems are still manageable, as waiting too long often leads to more 

significant challenges. 

Manifesto 

After the pitch session with the ecosystem, the lab established a collaborative Manifesto 

(Eindhoven Engine, 2024a) to align the direction of all projects. The target group was 

delimited in NT1 adults aged 16 to 40 years which is the most difficult group to reach, and to 

seek support. The strategy lies on going from awareness into action. This movement occur 

from different perspectives:  

Macro perspective: Raising awareness in companies and society about the problem of low 

literacy; encouraging collaboration with Eindhoven Engine and participation in the ecosystem 

to foster a more inclusive society.  

Micro perspective: Raising person’s awareness about their condition, helping them  recognize 

that they are low-literate and understand the implications of this issue; engaging individuals to 

take action, participate, and work to change their situation.   

This unified vision ensured that Met Mij and other projects in the lab could align their efforts 

toward addressing low literacy, both at the societal and individual levels. 
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3.2.3. Prototype Phase 

The team discovered the existence of a comprehensive social map that lists all social 

organizations and support services available in Eindhoven. This resource consolidates public 

information about local service providers, including the services they offer, their target 

audience, contact details, and addresses, all accessible online for free (Steunwijzer, 2024). 

With this opportunity, instead of targeting only health or wellbeing across five areas, the 

dataset for Met Mij was redefined to use the existing information from these local 

organizations and service providers.   

 

Figure 13: Dataset used for Met Mij. It did not yet contain any contact details, only the name of 

the organization, their description and goals. The content of this table was prepared by 

combining information collected by Hootsmans (2024) and information available in the Sociale 

Kaart Eindhoven (Steunwijzer, 2024). 

From this, the core features of Met Mij were established. It should identify unique needs and 

connect to one of the available solution. The experience remains the same, that is, providing a 

safe space that fosters self-discovery and continuous connection among users, now the local 

services. This could be achieved by using questions and answer as the basis for the 

interaction, or mechanics of the system. The graphic user interface, or the dynamics aspects of 

the system, would be defined later on.   

ChatGPT – Personalized GPT1 

Large Language Models (LLMs) represent a significant advancement in artificial intelligence, 

particularly in natural language processing. These sophisticated AI systems use deep learning 

techniques to understand and generate human-like text, enabling logic and contextually 
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relevant responses across various topics. LLMs have transformed human-system interactions, 

enhancing user engagement and providing meaningful experiences (Hadi et al., 2022; Adam 

et al., 2021). ChatGPT, developed by OpenAI, has been particularly impactful, especially for 

its ability to assist with creative tasks, provide detailed responses, and promote a sense of 

companionship during interactions (Skjuve et al., 2023). However, some limitations include 

occasional inaccuracies or hallucinations and bias in providing information (Lin et al., 2024; 

Hua et al., 2024).  

In the context of the Met Mij project, ChatGPT was utilized as a rapid prototyping tool to 

validate the users’ experience with the system through a question-and-answer interaction. By 

considering its pre-trained capabilities, ChatGPT could interpret the information provided on 

the dataset containing organizational characteristics and semantically analyze user stories to 

enable matches between users and services. A custom-trained LLM could be developed if 

user testing validated the experience to provide more advanced matching predictions.   

A customized GPT bot was created for the project, designed with specific prompts and 

behavior instructions to understand the technology and gather user feedback. The GPT should 

act as an assistant that helps users find the most suitable organization for their specific needs. 

It analyzes the user’s input by carefully reading the descriptions of organizations in the 

dataset, matching the input with the organization that best fits the request. The response 

should be provided in simple language, using short sentences and easy-to-understand words. 

Additionally, GPT should clearly explain the choice in three lines and include contact 

information, such as the name and phone number of a relevant contact person from that 

organization. If the user’s input is not in Dutch language, the GPT should translate the 

request, find the best match, and provide the response in the same language as the input  

(Appendix 2). 

3.2.4. Test Phase 

Four tests were conducted, three of which used stories from personas created by Addokwei 

(2024) with a financial theme. The fourth test focused on work thematic and used only a short 

sentence instead of a story. All tests were performed by the researcher in collaboration with 

her supervisor using ChatGPT's default graphical interface.   
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Figure 14: First iteration of Met Mij.  

The results highlighted the importance of simplifying words and expressions, keeping the text 

concise, and ensuring the accuracy of the information provided. Additionally, in one test, the 

input was given in English to evaluate the system’s ability to maintain consistency in the 

conversation despite the dataset being in Dutch. However, ChatGPT was unable to respond in 

the same language as the user input (Appendix 3).   

The system generated information beyond the boundaries of the provided dataset, and its 

responses were mainly factual, lacking empathy for the emotional context of the stories. For 

instance, in a case where the persona mentioned losing their job and seeking psychological 

support the system provided information on where to find help but failed to provide empathy. 

Future versions should incorporate empathetic responses to better meet users’ emotional 

needs.   

3.3. Third Round 

3.3.1. Ideation Phase 

Interview with individuals from the target group 

To gather feedback on the proposed idea, two individuals from the target audience—a man 

and a woman in their 30s—were asked the following question:  

In Eindhoven, there are many places ready to help people, but sometimes it is 

difficult to find the right help. Our project aims to connect people (between 18 and 

40 years old) with those places that can offer help. Imagine you have a problem and 

don’t know how to fix it. Now think of an app on your phone, a bit like Facebook. 

You can write your problem in this app or talk about it. You tell the app what you 
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need, just like you would chat with a friend on Facebook or WhatsApp. Then the app 

thinks for a while and finds a place in Eindhoven that can help you in the right way. 

It could be something you solve by going there in person, or maybe they can help 

you directly through the app. What do you think of this idea? Could it be useful for 

people with low literacy levels? Why? 

The interviews were analyzed by using thematic analysis (Braun & Clarke, 2012). Both 

participants expressed challenges in clearly identifying and articulating their needs, which 

they perceived as a barrier to seeking appropriate help. One respondent noted that they often 

struggle to understand exactly what they are feeling or what specific problem they face, 

particularly when it involves emotional or psychological issues. This uncertainty makes the 

process of seeking help more complicated.  

The complexity of articulating needs and not knowing where to start were highlighted as 

demotivating factors. Additionally, feelings of shame associated with asking for help further 

discouraged them. Both respondents emphasized that clear, step-by-step guidance is essential 

but is often missing from existing support systems. Previous negative experiences and 

feelings of inadequacy also contributed to reluctance, particularly in formal educational or 

professional support contexts.  

They highlighted the importance of designing a tool that provides clarity and step-by-step 

assistance tailored to the user's specific situation. Also, a system that simplifies the process of 

seeking help and minimizes emotional barriers, such as shame and frustration, would be 

particularly valuable. They mentioned that there is a need for a solution that addresses both 

practical and emotional barriers of seeking help, focusing on clear guidance, empathy, and 

accessibility. A well-designed system could empower users by reducing complexity and 

providing support that aligns with their unique needs and limitations.  

The interviews revealed that assisting users in formulating and understanding their problems 

is essential for finding the right help. Instead of providing a complete story with clearly 

defined issues, users require support even before that stage: they need help in articulating their 

concerns. The system should assist in crafting the question itself.  

To address this, the interaction should be more dynamic, allowing the system to ask follow-up 

questions and gather additional details from the user first input. By progressively building a 

clearer picture of the situation, the system could identify the appropriate place or resource to 

offer support. Simultaneously, this process would help users better understand their own 

problems, empowering them to articulate their needs more effectively. 

User Journey 
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The user journey was adapted to better align with the anticipated behavior and needs of the 

target group. It was designed to incorporate feedback received during interviews, addressing 

their specific challenges and requirements. To handle the need for clear action steps, the 

system now provides suggestions on what to say when contacting the organization. The goal 

is to support users at every step of their journey—identifying the problem, finding the right 

support, and initiating contact. This approach could also help relieve feelings of anxiety about 

not knowing exactly what to say, reducing the risk of users abandoning the process before 

reaching out for help. 

 
Figure 15: User Journey Met Mij 2. 

3.3.2. Prototype Phase 

ChatGPT – Personalized GPT 2 

Prompt engineering is the process of designing and refining input prompts to maximize the 

effectiveness of AI models, such as ChatGPT, and provide guidance to generate accurate, 

relevant, and coherent responses. It acts as a bridge between engineer’s intentions and the 

model's understanding, ensuring that interactions with the AI generate desired outcomes 

tailoring the AI behavior to specific tasks, enhancing its usability across various applications 

(OpenAI, 2024a; OpenAI, 2024b; Ekin, 2021; Breuss, 2024).  

A well-designed prompt ensures that the output aligns with engineers expectations, improves 

response accuracy, and minimizes errors. In contrast, poorly constructed prompts can lead to 

irrelevant or unsatisfactory results. Certain practices are recommended when crafting prompts 

to achieve the best results:   
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• Clarity and specificity are essential. Providing clear instructions to the model helps 

reduce ambiguity and ensures it understands the task.   

• Including examples of inputs and desired outputs can further guide the model to 

produce the correct response.   

• Explicit constraints, such as specifying the response format or length, can help control 

the output’s structure.   

• Additionally, iterative testing is important to refine prompts based on the AI’s 

performance, allowing for continual improvement.  

Despite its advantages, prompt engineering has some limitations. AI models can reflect biases 

present in their training data, potentially leading to problematic outputs. Furthermore, vague 

or poorly defined prompts can result in misinterpretation by the AI, producing irrelevant or 

inaccurate responses.   

The prompt specified that the model should achieve 75% accuracy when suggesting a match. 

This threshold was based on best practices in machine learning, which emphasize balancing 

precision (ensuring the suggested match is the most relevant to the user’s needs) and recall 

(capturing as many relevant matches as possible from the dataset) (Russel & Norvig, 2010). 

However, only specifying the percentage in the prompt will not ensure the model inherently 

adopts this requirement, as GPT does not calculate or apply such thresholds. Instead, the 

intention was to simulate this behavior by including instructions for the model to continue 

asking clarifying questions when uncertain.  

As it was built using a customized GPT with the Plus subscription, modifying parameters like 

temperature or latency was impossible, meaning these characteristics remained at their default 

settings. Temperature is a parameter that controls the randomness of the model's responses, 

with lower values making outputs more deterministic and higher values introducing more 

variability. Latency, on the other hand, refers to the time the model takes to generate 

responses (OpenAI Community, 2024; OpenAI, 2024c; OpenAI, 2024a). Future iterations 

may further explore customization to refine the system's interaction capabilities. 

3.3.3. Test Phase 

A Minimum Viable Product (MVP) (Ries, 2011) of Met Mij product was developed.   

The best practices of prompt engineering were followed to write the prompt. It defines the 

objective of assisting low-literate individuals in finding appropriate support organizations and 

structures the process into logical steps: analyzing user input, asking adaptive and simple 

clarifying questions, and matching responses to organizations. The design emphasizes 

accessibility by established a maximum level language of B1, respect for user needs, and an 
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empathetic tone. Additionally, it provides contact details and offers further assistance 

(Appendix 4).   

This first iteration involved two users from the target group around 30 years old - individuals 

who are either currently struggling with language barriers or have overcome such challenges 

and bring valuable insights into the associated difficulties. Each participant interacted with the 

system twice. The iteration utilized qualitative analysis to evaluate the usability of the Q&A 

interaction between users and the system, focusing on user satisfaction, system effectiveness, 

and the overall communication process. 

 

Figure 16: Second iteration of Met Mij. 

Participants were provided with two scenarios to initiate interaction:  

• Scenario 1: You need to find a job. How would you use this system to achieve that?  

• Scenario 2: You need to get financial assistance for a friend. How would you use this 

system to obtain help?  

These scenarios were designed to mimic real-life usage and encourage participants to perform 

tasks authentically, verbalizing their thoughts as they interacted with the system. Following 

the best practices from McCloskey (2014), the scenarios avoid directing participants toward a 

specific use of the system promoting genuine and actionable feedback. It was not explained to 

them how they should interact – by asking questions, instead it was only said they should 

type. The tests aimed to evaluate the identification (tracking-problems) feature, specifically 

focusing on the system's ability to understand user input and address their needs, rather than 

the accuracy of the match.  

The think-aloud protocol was implemented during the testing sessions, allowing for deeper 

insights into the user experience and identification of usability problems. Participants were 
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asked to verbalize their thoughts in Dutch or English while performing tasks individually. A 

Dutch-speaking colleague took notes for interactions in Dutch, and sessions were audio-

recorded for further analysis. After task completion, empathy maps were filled out for each 

participant to provide a holistic view of their needs and challenges. These were later 

categorized into themes to prioritize product improvements. Semi-structured interviews 

followed to explore user satisfaction and gather additional insights through open and fluid 

conversations (Rosala, 2019; Nilsen, 2010).  

To guide the usability test sessions, moderator guidelines were developed, following Hass's 

(2019) framework: these outlined processes, questions, data collection methods, and analysis 

approaches. The same dataset used in prior tests was applied, and ChatGPT’s graphical 

interface was used as the medium for simulating the Q&A interaction with Met Mij.  

Data collection focused on the success rates of task completion, user mistakes, and system 

misinterpretations. This iterative process, combining empathy maps, qualitative insights, and 

task analysis, provided a foundation for refining the system and addressing key challenges in 

future iterations. 

3.4. Fourth Round 

3.4.1. Empathize Phase 

Empathy Map & Interview with people from the target group 

User testing provided valuable insights into the strengths and challenges of the system 

(Appendix 5). Both participants appreciated the friendly and supportive tone of the tool, 

which felt non-judgmental and made interactions less intimidating. Practical features, such as 

text-to-speech and copy-paste buttons, were missed and those could be valuable for enhancing 

accessibility and simplifying information sharing. The step-by-step interaction was effective 

in helping users clarify their needs, especially when they struggled to articulate their 

problems.  

However, some challenges were identified. While the system demonstrated an ability to 

handle minor typographical errors, such as interpreting "foor" as "voor", it struggled with 

more complex cases involving words with similar phonetic structures. For example, the 

system failed to distinguish between "vacaturen" and "facaturs", even when additional 

contextual information, such as "fan werk," was provided by the participant. This limitation 

suggests that while the model can address small spelling variations, it is less effective when 

the error involves words that sound alike but carry distinct meanings. Additionally, 

participants felt overwhelmed when presented with too many options. In Scenario 2, asking 
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for help on behalf of someone else caused insecurity due to the added responsibility and 

unclear instructions to perform the task (Appendix 6).  

Participants emphasized the importance of adding microphone input, and allowing 

conversations to be saved for later reference. They also suggested focusing on concise and 

personalized recommendations to reduce decision fatigue. Another suggestion was the 

creation of a human avatar for the system. Overall, the tool was seen as empowering and 

trustworthy.   

Participants also suggested making the system available on mobile devices to enhance 

accessibility, particularly during travel, such as on a train. They noted that mobile access 

would make it more convenient to use the system whatever they are, allowing them to quickly 

check information and copy details to other apps.   

WhatsApp has become a dominant communication tool in the Netherlands, with widespread 

adoption across all demographics. By 2024, 95.4% of the total population reported using 

WhatsApp for text messaging, with usage rates reaching 99.1% among individuals aged 25 to 

35 years - a key segment of the Met Mij target group. These statistics highlight the 

accessibility of the platform and relevance for engaging with users. The increasing growth in 

usage from 2020 to 2024 further underscores WhatsApp's position as an essential medium for 

communication in the Netherlands (Central Bureau voor de Statistiek, 2024). The application 

penetration rate is 93% in the Dutch country, and it is also high of in various countries, 

making an interesting choice to consider as a medium for the Met Mij system, once it can be 

adapted to other scenarios and different services across the world (Statista, 2022).  

As mentioned in the related work, designing user interfaces (UI) for low-literate users 

requires key features that address their specific needs. WhatsApp meets many of these 

criteria, making it a suitable platform for low-literate users. Its minimalist interface, visual 

aids like icons, and intuitive navigation help users interact easily. Features like voice 

messaging reduce the reliance on reading or writing, and its support for multiple languages 

ensures accessibility for diverse user groups. Additionally, the app’s simple design allows it to 

be widely adopted without significant adaptations.   

Although WhatsApp does not fulfill all the identified features - such as text-to-speech 

integration or explicit contextual help - it remains a promising tool for interacting with low-

literate users. Its status as the most widely used social media app in the Netherlands makes it 

an accessible and familiar medium for implementing Met Mij, providing a practical and 

scalable solution for engaging with this target audience. 
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3.4.2. Ideate Phase 

Pitch Sessions 

A diagram was elaborated aiming to share with the Eindhoven Engine team, and Inclusive 

Society team the progress of Met Mij and get feedback on the project development. 

 

Figure 17: Met Mij – system diagram.  

The diagram shows the data flow within the Met Mij’s system:  

1. A dataset with all organizations’ services and descriptions will be used to feed the 

model.  

2. The main characteristics of organizations would be defined based on the dataset 

provided. The analysis would happen through semantic analysis.   

3. In sequence, through a question and answer interaction, Met Mij’s system would 

create a list of characteristics from the user.  

4. By similarity, Met Mij would match the user inputs with the data of the organizations.   

5. This information would be shown to the user along with an explanation of why that 

specific place or service suits their needs, and a support to reach the service would be 

suggested.  

The session with stakeholders followed the "I Like, I Wish, What If" framework to gather 

constructive input (Interaction Design Foundation, 2024). Overall, participants responded 

positively to the concept, particularly appreciating the use of WhatsApp as the platform due to 

its widespread use and familiarity among the target audience. They also found the Q&A 

interaction approach effective, as it aligns well with the needs of low-literate users.  

However, some areas for improvement were highlighted. Participants expressed a desire for a 

mechanism to ensure user privacy, addressing concerns about safeguarding sensitive 

information, once ChatGPT was being used. They also suggested providing more clarity on 
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how partner organizations would be selected, as this could impact the credibility and 

effectiveness of the system.  

Innovative ideas emerged during the session, including integrating a chatbot to handle 

common questions in real time and adding a feature for users to rate the services they receive. 

These suggestions could enhance user experience and provide valuable feedback loops for 

continuous improvement of the match system.  

A pitch session was also held with Ergon, a company focused on providing tailored 

employment opportunities and support services for individuals with limited access to the job 

market. During the session, representatives of Ergon expressed interest in adapting the Met 

Mij system for internal use within their organization. They envisioned it as a tool to guide 

employees in navigating the company’s services effectively.  

This need aligns with the idea of creating an organizational version of Met Mij. Considering 

that 8 out of 10 people seeking help from an organization often go to the wrong place in their 

first attempt, future research should investigate how individuals end up at the incorrect 

location and what steps they take afterward to find the right support. A tailored version of Met 

Mij for organizations could address these issues, helping redirect people to the appropriate 

services and simplifying internal navigation for employees. This adaptation would make 

access to information and support more efficient both externally and within companies like 

Ergon.  

A third pitch session was held during the Eindhoven Engine Demo Day, where students had 

the opportunity to share their projects with company partners, members of the Eindhoven 

Engine ecosystem, and the Inclusive Society Lab, while receiving valuable feedback. At this 

stage, the user interface of Met Mij, designed for low-literate individuals, was envisioned as a 

chatbot named Mijke, integrated into WhatsApp. The name Mijke is derived from the system’s 

name, creating both a phonetic and symbolic link between Met Mij and Mijke. 
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Figure 18: From left to right, Mijke chatbot on WhatsApp, and Mijke avatar (Stanley, P.; Lin, 

F. P. Avatar creation: free for personal and commercial use. Available in: 

https://getavataaars.com/. 2024). 

A representative from Oefenen.nl, an organization specializing in offering online tools and 

courses to help individuals improve their Dutch language skills and basic competencies, 

highlighted some critical challenges. They mentioned that developing a Dutch language 

learning application is not an easy task due to the complexities of the Dutch language which 

can be an additional challenge when combining it with generative AI technology.  

The representative also pointed out the importance of diversifying avatars. They emphasized 

that the name Mijke might be difficult for many immigrants to pronounce. Drawing from their 

own methodology, where courses are suggested based on user profiles with distinct names 

and characteristics, they recommended incorporating multiple avatars with varied names and 

appearances. This approach would allow Met Mij to better support specific groups of low-

literate users, ensuring broader inclusivity and relevance across different demographics. 
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3.4.3. Prototype Phase 

A mind map was developed to visualize the key features of the system, based on feedback 

received from stakeholders and users (Gibbons, 2019). The primary focus areas identified 

were identification, connection, and feedback. This mind map served as the foundation for 

creating user stories, which are short statements that describe a feature from the user's 

perspective, guiding the development process under the Scrum methodology (Schwaber & 

Sutherland, 2020; Interaction Design Foundation, 2024).  

The topics highlighted in gray on the mind map represent features and system components 

that are not planned for immediate development. These are intended for future iterations of 

the system, as the primary focus remains on establishing the foundational elements and 

completing the initial development phases. However, some topics related to the connection 

feature will begin development earlier, as they are closely intertwined with and directly 

impact the identification feature. 

 

Figure 19: Met Mij features – Mind Map. 

Given that two additional team members would actively work on different aspects of the 

system in parallel - one focusing on the infrastructure of Mijke application, and the other on 

the connection feature - it was crucial to organize the process systematically. As previously 

mentioned, Scrum allows for incremental system improvement with each sprint, providing an 

agile approach to development.  

The user stories were crafted to reflect the insights and feedback gathered so far for all three 

features of the system. The development plan, aligned with the Software Release Life Cycle, 

structured the implementation process into distinct phases: MVP creation, alpha testing, beta 

testing, and post-launch continuous improvement (Ries, 2011; Pierce, 2024). Only the two 
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first phases would be developed during the EngD program. This iterative approach ensures 

that each phase builds on the learnings from the previous one, allowing for flexibility and 

adaptability in meeting user needs. 

 

Figure 20: User Stories Met Mij. 
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Figure 21: Met Mij releases. Based on Software Release Life Cycle. 

The prompt was updated to specify what constitutes an easy language output, guided by the 

criteria established by Douma (1960) (Appendix 7). According to these guidelines, easy 

language should have a readability score of 80-90 (Easy), with average words per sentence 

ranging from 10 to 12 words to ensure concise and clear communication. Additionally, it 

should have 130 to 150 syllables per 100 words, emphasizing the use of short and simple 

words.  

At this stage, the system was also instructed to avoid processing sensitive user information. If 

users input sensitive details such as racial or ethnic origin, political opinions, religious or 

philosophical beliefs, trade union membership, health data (e.g., having cancer or being 

blind), or information about sexual life or orientation, the system should respond with:  

"Sorry, ik kan je niet met deze informatie helpen. Laten we het hebben over hoe ik je op een 

andere manier kan helpen". 

Since the system does not yet support audio or image uploads, it was specified that for non-

text inputs, the system should respond with:  

"Sorry, ik kan je nog steeds niet op deze manier helpen... Kun je je vraag typen?".  

Examples of conversations were added to highlight the importance of addressing spelling 

mistakes or word misuse without misunderstanding the user’s intent. The model should clarify 

the input rather than correct it directly. The typical "Is this what you mean?" approach, 

commonly used by Google, was noted as unpleasant by users. To avoid confusion, the model 
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was directed to use fuzzy matching to identify similar-sounding or commonly misspelled 

words, ensuring accurate understanding while maintaining a respectful tone. This clarification 

process was further reinforced in the prompt with a specification to use fuzzy matching, as 

users may input words that sound similar but are written differently or have different 

meanings (for example, "vacaturen" and "facaturs", observed during previous user testing). 

While GPT does not employ traditional fuzzy matching algorithms, as it is a pre-trained 

model, it can approximate this behavior when guided by explicit instructions, such as 

considering terms with similar meanings or spelling. However, GPT does not calculate 

similarity scores or explicitly measure the closeness between terms. External algorithms 

might still be necessary for precise fuzzy matching metrics, which were beyond the scope of 

the current prototype. 

Additionally, a specific tone of voice was defined for the system, with examples provided to 

illustrate the desired approach and instructions on tones to avoid (Moran, 2016; Moran, 2021). 

This guidance ensures consistent and user-friendly communication.  

The system was also instructed to avoid suggesting any organization outside the provided 

dataset and proposing general knowledge solutions. This was necessary as observations 

indicated that the model sometimes recommended organizations or provided general solutions 

that were not included in the dataset, leading to inconsistencies in its functionality.  

The OpenAI Assistant, which provides an API for integration with desired applications, was 

utilized to use ChatGPT on WhatsApp. The gpt-4o-mini is the model that is being used. It is 

faster and cheaper, compare to the other models, and its high latency makes the model a good 

fit for the task of using short and direct questions and answers. To enable the exchange of 

messages between the ChatGPT bot and WhatsApp, a Facebook account was required to set 

up a WhatsApp for Business account. It was necessary to define a webhook to capture and 

process messages sent and received between WhatsApp and the ChatGPT Assistant, once the 

operating environment with the backend was hosted locally on the computer of the researcher. 

 

Figure 22: System Architecture Diagram. 
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A token was implemented to ensure that messages sent to WhatsApp originated from the 

correct source. In the WhatsApp profile, a test number was configured specifically for testing. 

When a user sent a message to this number, the webhook would process the request locally 

using Python and forward it to the OpenAI Assistant. Once the Assistant received the prompt 

and returned a response, the message would make the same path in reverse. This 

infrastructure was used to test with experts and during the pre-pilot phase (Ebbelaar, 2023).   

3.4.4. Test Phase 

Experts Evaluation – Usability Test 

A round of usability tests was conducted with five experts from diverse fields, including 

business, wicked problems, language learning psychology, social design, and digital 

inclusivity. According to Nielsen (2012), a sample of five participants is sufficient to gain 

valuable qualitative insights, and a thematic analysis was used to analyzed the data (Braun & 

Clarke, 2012). For this interaction, the OpenAI Assistant was used via a WhatsApp for 

Business API to create a realistic and reliable experience while chatting with Mijke. However, 

the analyses was focused on the conversational aspects, and not in the graphic interface.  

Each expert was randomly assigned to one scenario (Appendix 8), which was developed 

based on all the information gathered so far. During the interaction, the experts engaged 

individually with the chatbot using the think-aloud protocol. They had 20 minutes to chat with 

the chatbot and all sessions were audio-recorded.  

After completing their interaction with the chatbot, the experts evaluated whether the system 

met Nielsen's usability heuristics (Nielsen,1994). They rated each heuristic on a Likert scale 

ranging from "strongly doesn’t meet" to "strongly meets", where 1 indicated "strongly doesn’t 

meet" and 5 indicated "strongly meets" (Appendix 9). The mean represents the overall 

performance of the system for each heuristic or dimension. A lower mean (closer to 1) 

suggests the system struggles to meet the heuristic, while a higher mean (closer to 5) indicates 

better performance.  

The standard deviation reflects the level of agreement among the experts. A low standard 

deviation indicates consensus, meaning the experts had similar evaluations. In contrast, a high 

standard deviation suggests differing opinions among the experts, highlighting potential areas 

of debate or varied perceptions. Additionally, the tone of voice was assessed by asking the 

experts to indicate where they perceived the chatbot’s tone fell on a Likert scale (Appendix 

10). This combined analysis of mean and standard deviation helped identify the heuristics 

requiring the most attention and revealed the tone of voice’s perceived by the experts. 

Pre-Pilot Test 
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In parallel, tests were conducted with two individuals from the target group. These pre-pilot 

tests were adapted versions of the evaluation planned for a larger group at CSU, with real end-

users. Unlike the usability tests with experts, these tests focused on evaluating the user 

experience. The following text was read for the participants to guide their interaction with 

Mijke:  

Er zijn meer dan 200 organisaties in Eindhoven en de omliggende regio die gratis 

diensten aanbieden om inwoners te helpen bij het oplossen van problemen of het 

beantwoorden van vragen op verschillende gebieden. Deze gebieden omvatten 

financiële ondersteuning (zoals uit de schulden komen of een baan vinden), het 

begrijpen van moeilijke brieven en digitale hulp (zoals een afspraak maken bij de 

dokter of e-mails beheren). Vaak hebben mensen echter geen tijd om naar deze 

diensten te zoeken of weten ze niet waar ze heen moeten, waardoor ze uiteindelijk 

niets doen. Of, als ze besluiten actie te ondernemen, gaan ze misschien naar de 

verkeerde plek. Ongeveer 8 van de 10 mensen komen bij de verkeerde organisatie 

terecht, wat leidt tot verspilde tijd en moeite. Zou u bereid zijn een systeem te testen 

dat uw probleem misschien niet direct oplost, maar u helpt de juiste organisatie te 

vinden die u het beste kan helpen? Herinnert u zich een situatie zoals de genoemde, 

van uzelf of een vriend, waarbij u precies zou willen weten waar u naartoe moet om 

dit aan te pakken?  

The protocol think aloud was implemented, as well as the User Experience Questionnaire 

(Hinderks et al., 2024) to provide feedback on their interaction with the system. Additionally, 

the tone of voice was assessed to determine how well it aligned with the intended 

conversational style. A semi-structured interview was also conducted to gather deeper insights 

into their overall experience. The interview explored topics such as their thoughts and feelings 

after using the system, suggestions for changes or improvements, their impressions of the 

match provided, and whether the amount of information shared was appropriate. Participants 

were also asked about the potential usefulness of a follow-up feature to check if their issue 

was resolved after contacting the recommended organization.  

The objective of the pre-pilot test was to determine the duration of the pilot test for each 

individual. Since the system does not yet support multiple users simultaneously, the tests 

needed to be conducted individually. Before testing with CSU employees, it was necessary to 

evaluate how long the process would take per participant, including the time required for 

reading and signing the consent form, explaining the test procedure, and completing the test 

itself.   
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3.5. Fifth Round 

3.5.1. Empathize Phase 

Experts Evaluation – Usability Test 

Based on the scores given by the experts. It was chosen as a priority all the heuristics in the 

“strongly doesn't meet” column, followed by the heuristics in the column “doesn't meet”.  

Also, it was considered the heuristics with the biggest standard deviation score, which means 

those are the heuristics with more problems. With the thematic analysis, the most common 

themes were highlighted to compare with the quantitative analysis of the heuristics.    

 

Figure 23: Expert evaluation results for heuristics and tone of voice, displaying mean scores and 

standard deviation. 

The usability evaluation of the system revealed three critical heuristics that require immediate 

attention. First, the Visibility of System Status heuristic received a mean score of 3.8. The 

standard deviation of 1.16 highlights a significant variation in expert opinions, suggesting 

differing perceptions about the clarity of the system's feedback. To address this, the system 

should include clearer visual indicators, such as confirmation messages, to reduce user 

uncertainty and enhance transparency during interactions.  

Another area requiring improvement is Error Prevention, which scored a mean of 3.2. A 

standard deviation of 1.16 also indicates disagreement among the experts. Enhancing this 

aspect could involve implementing validation mechanisms for user input to ensure users 

clearly understand their actions and commitments. Additionally, providing clearer instructions 

on how to interact with the system – by continuing to ask questions - could help minimize 

confusion and errors.  
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Similarly, the Recognition Rather than Recall heuristic received a mean score of 3.2, 

highlighting the system's challenges in minimizing users' reliance on memory to complete 

tasks. The standard deviation, again at 1.16, shows inconsistent expert feedback in this area. 

To improve, the system could simplify the text length, making it easier for users to recognize 

and act on information without requiring extensive recall.  

In contrast, other heuristics performed relatively better. For example, Match Between System 

and the Real World achieved a mean score of 4.2 with a low standard deviation of 0.75, 

suggesting strong performance and agreement among experts. Similarly, Aesthetic and 

Minimalist Design had a mean of 3.6 and a standard deviation of 0.8, indicating that while 

some improvements could be made, this area is less critical compared to the others.  

The evaluation of the chatbot's tone of voice followed specific guidelines outlined in the 

prompt, which positioned each tone characteristic on a scale with defined preferences. The 

feedback revealed that the tone settings generally aligned with the intended design. The 

"Funny (1) - Serious (5)" dimension had a mean score of 3.8, indicating that the chatbot 

successfully balanced a mostly serious tone with a touch of friendliness, as specified. The low 

standard deviation of 0.4 showed strong agreement among experts regarding this 

characteristic.  

For the "Formal (1) - Casual (5)" dimension, the chatbot scored a mean of 2.6, which diverged 

from the intended tone of 5. This suggests the chatbot's tone was perceived as more formal 

than casual, indicating room for improvement in creating a conversational tone that feels like 

speaking with a friend.  

The "Respectful (1) - Irreverent (5)" dimension performed well, with a mean score of 1.2 and 

low variance, showing the chatbot maintained a consistently respectful tone as instructed. 

Lastly, the "Enthusiastic (1) - Matter-of-fact (5)" dimension scored 3.2, suggesting a moderate 

level of enthusiasm. While this was close to the intended tone of 2, some adjustments may be 

necessary to make the tone slightly more engaging without becoming overly energetic.  

In addition to these key areas, thematic feedback revealed broader patterns. Experts stressed 

the need to reduce information overload, incorporate visual elements, and enhance the 

chatbot's feedback to foster trust. These recommendations align closely with the prioritized 

heuristics, reinforcing their importance for improving the system.  

In conclusion, the findings highlight that refining content presentation, ensuring system 

feedback, and enhancing user trust are crucial steps for improving the chatbot’s usability. 

These changes would not only address usability issues but also align the system more closely 

with user needs and expectations. 
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Pre-Pilot Test 

Two pre-pilot tests were conducted to evaluate the user experience of the system with 

participants from the target group. These tests aimed to gather insights about the chatbot’s 

performance, the clarity of its responses, and its alignment with user needs. Each test provided 

unique perspectives based on the participant's interaction. 

 Participant A 

In the first pre-pilot test, the participant was supported by a Dutch-speaking colleague during 

the interaction. Initially the participant struggled to identify a personal problem. They 

mentioned having someone who frequently assists them, which made them less familiar with 

seeking help independently. However, when asked to imagine helping a friend, the participant 

engaged more actively with the chatbot. A key concern raised during the interaction was that 

the participant was uncertain about typing their input. They expressed doubt about whether 

the chatbot would understand their text due to potential grammatical errors.   

The user evaluation revealed challenges with understanding certain terms in the User 

Experience Questionnaire (UEQ), such as "inefficient/efficient" and "conservatief/innovatief" 

which required additional explanation. The system had a high rate on being pleasurable, 

comprehensible, simple, interesting, and supportive. However, the participant identified a lack 

of predictability, suggesting the need for visual feedback during interactions. Innovation also 

scored low, indicating an area for potential exploration in future iterations of the system. 

Efficiency received a moderate score of 3, pointing to opportunities for optimizing 

interactions.   

The tone of voice was perceived as less serious and more formal than intended, only with the 

respectful tone matching the intent one. However, the responses were described as “nice” and 

respectful. While the chatbot provided relevant information, the participant found difficulties 

on interpreting some of the suggestions and words, suggesting simplification of the text to 

improve accessibility. 

 Participant B 

The second test was conducted in Dutch, with the semi-structured interview in English. This 

participant expressed enthusiasm upon discovering that Mijke was operating on WhatsApp, 

highlighting the familiarity of this platform. The participant used a real-life scenario based on 

an experience of a friend visiting the wrong place for help. The system provided several 

suggestions, including both relevant and less suitable options.  

The participant knew which suggestions were most likely to be effective based on personal 

knowledge. This revealed that the chatbot provided reasonable options, though some were 
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less relevant to the specific scenario. Despite knowing some organizations from prior 

experiences, the participant appreciated the inclusion of a suggestion they had not considered 

before.  

The participant considered the system intuitive because it is using WhatsApp, a familiar 

platform, and the information was presented clearly. While the information was relevant and 

well-structured, the participant judged the text too long. A suggestion given by the participant 

was breaking the text into small pieces and sending multiple shorter messages to improve 

readability. The participant described the system as "interesting" because of its ease of use but 

noted it lacked attractiveness due to the absence of a profile picture. They also considered it 

slightly dull and unpredictable, as there was no visual feedback indicating when Mijke was 

typing, and if the conversation was still ongoing. The participant felt safe using the system, as 

it operates through WhatsApp, a trusted platform for them. While not "inventive" in terms of 

generating new ideas, the participant appreciated the system as a new way to obtain important 

information efficiently.  

Regarding tone of voice, the participant described Mijke as professional, respectful, and 

business-oriented, but less warm compared to earlier version. They appreciated the ability of 

the system to provide all contact information in one place, which they considered particularly 

useful. 

 Conclusion of the Pre-Pilot 

Both tests emphasized the importance of simplifying the language level of the system and the 

text’s structure. Participants appreciated the respectful tone and clear information, but they 

pinpointed areas for improvement, such as breaking up long texts, adding visual feedback 

(e.g., typing indicator), and incorporating a more engaging interface (e.g., a profile picture for 

Mijke) (Appendix 11).  

A common theme was the value of using a familiar graphic interface as the WhatsApp as the 

platform, considered by both as trustworthy. However, both tests also revealed that while the 

system provided useful suggestions, the complexity and quantity of the text remain high - an 

issue also highlighted by experts. This underscores the importance of refining the prompt to 

address these challenges more effectively.  

While the support provided by the Dutch-speaking colleague was valuable, it became evident 

that much of the user’s nuanced feedback can be lost in translation. For future tests, 

alternative strategies may be necessary to capture as much detailed and complete information 

as possible. 
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Municipality Expert Interview 

A semi-structured interview was made with a team leader at the Municipality of Eindhoven. It 

was collected insights about the challenges and opportunities faced by municipal servants, 

particularly in supporting citizens with low literacy or language barriers.   

According with the interviewed, many citizens face difficulties understanding procedures or 

navigating available services due to language barriers or low literacy. Approximately 20% of 

calls made to the client contact center, the main point of contact for the department of the 

interviewed, result in errors often due to miscommunication. As a result, individuals 

frequently need to visit the municipality in person to obtain the necessary support in their own 

language, once some staff can assist individuals by communicating in their own language 

(such as Arabic or Portuguese).  

The main reasons for citizens visit their department are for passport applications, driver 

licenses, or nationality-related matters. Non-Dutch speakers often require registration or 

declarations of status, and both groups struggle to navigate these processes without direct 

assistance. Approximately 15% of appointments involve users being redirected due to 

incorrect booking or mismatch of needs. Staff often rely on personal experience and 

institutional knowledge rather than systematic tools to identify the right services for users. 

The interviewed highlighted that the reception staff tend to have broader knowledge about 

both internal and external organizations, often acting as a critical point of redirection.  

The participant expressed enthusiasm for Met Mij, particularly for its potential to simplify 

access to information and guide users discreetly to appropriate services through the chatbot 

Mijke. WhatsApp is seen by the interviewed as a platform widely used by citizens, which is a 

significant advantage, and the application could be used as a more accessible and less 

intimidating alternative to face-to-face interactions for individuals with feelings of shame 

about their low literacy. Also it could be useful for guiding citizen through internal municipal 

processes, such as understanding the next steps after applying for a passport. However, the 

text-based nature of the application could limit its usability for illiterate individuals. Some 

suggestions include incorporating pictograms or audio features.   

Conversational User Experience Designer Interview 

Another interview was made with a Conversation Design Expert who emphasized the value of 

tailoring chatbot interactions to the specific needs and capabilities of the target group. In their 

experience with similar projects, using non-text-based interactions, such as audio responses, 

can significantly enhance accessibility and usability, especially for users with low literacy.  
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The expert also pointed out that while generative AI, like GPT, offers significant potential, it 

requires robust safeguards to maintain relevance and accuracy. They stressed the importance 

of carefully crafting prompts to prevent inappropriate or off-topic responses, and testing 

scenarios extensively to identifying gaps and refining chatbot behavior. Also the heuristics of 

Nielsen was recommended by the expert to guide the design of the chatbot.   

The interviewed suggested leveraging WhatsApp's advanced features, such as buttons, lists, 

and location-sharing capabilities, to improve the usability of the chatbot. These tools can 

make interactions more intuitive and reduce user confusion.  

The Met Mij product was seen as a potential tool to discreetly address the needs of low-

literate users. They commended the use of WhatsApp as a platform, given its familiarity and 

ease of use, which can reduce the stigma and hesitation associated with seeking help.  

Some recommendations are: the preparation for exceptions by designing responses for 

scenarios that stray from the purpose or capabilities of the chatbot, such as receiving audio 

inputs or addressing off-topic queries; include visual aids or maps to simplify navigation for 

users seeking physical locations; continue testing to ensure the chatbot meets the target users' 

needs effectively.   

3.5.2. Ideate Phase 

Collaborative Prompt Engineering 

Some challenges were identified in the current prompt and infrastructure of the chatbot. First, 

when using the current ChatGPT API, one limitation is the inherent context length restriction 

of the model. With the API the model does not retain memory between interactions, treating 

each call or message sent as a new conversation. To address this, developers must include the 

relevant conversation history as part of the prompt in each API request, allowing the model to 

respond contextually and simulate memory. A downside of this practice is that the limit of 

token can be reached faster (OpenAI Forum, 2024).   

Another issue is that the text length of the responses of the chatbot remains too long, which 

may be related to the lack of memory in the context of the API. Additionally, the chatbot 

references organizations not included in the dataset and suggests actions or steps outside the 

scope defined in the prompt. Instead of focusing on providing a Q&A interaction that guides 

the user to an appropriate organization within the dataset, the chatbot suggests independent 

actions unrelated to the dataset. 

3.5.3. Prototype Phase 

The issues identified with the current prompt are being mitigated as follows:  
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While a memory is not implemented for the API calls, for every new message, the 

conversation context will be send to the API, ensuring responses align with the ongoing 

dialogue. The second issue may also be solved by addressing the first, as retaining context can 

reduce redundant or excessively long responses.  

The prompt has been updated to remove negations that could confuse the model, following 

best practices in prompt engineering. The code has been deployed to AWS cloud 

infrastructure to enhance robustness, scalability, and the capacity to support a higher number 

of users. Lastly, a definition of an easy level of English was added making possible to test 

with English speakers as well (Appendix 12). 

Value proposition and Business Model Canvas   

A value proposition was developed specifically for the chatbot Mijke from the Met Mij 

project, focusing on addressing the needs of low-literate users by providing personalized, 

intuitive, and accessible assistance through WhatsApp.   

 

Figure 24: Value Proposition Mijke. 

Additionally, a Business Model Canvas (BMC) was created, which centers on the Mijke 

chatbot while considering the broader objectives and infrastructure of the Met Mij initiative. 

The BMC highlights key resources, activities, partnerships, and channels essential for 

delivering value to users and fostering inclusivity within the Eindhoven community. 
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Figure 25: Business Model Canvas Met Mij – Mijke. 

3.5.4. Test Phase 

As of the date this report was written, tests with employees of the CSU company are in the 

process of being organized. Approximately four tests are planned, to be conducted at different 

locations in Eindhoven with around 90 people in total. The participants will include 

individuals from the target audience, both NT1 and NT2 groups. These tests will follow the 

same structure as the pre-pilot. After each test, the prompt and other components of the 

system will be iteratively adjusted to meet user needs effectively.  

To facilitate this iterative development process, the Met Mij development team is utilizing 

Kanban boards in Jira. This approach ensures that tasks are well-organized and allows the 

team to document and prioritize new user stories that emerge with each incremental 

improvement (Rehkopf, n.d.). 

Conclusion 

This research aimed to address the challenge of connecting low-literate individuals in 

Eindhoven with essential social services through the development and implementation of the 

Met Mij chatbot called Mijke. By integrating AI-powered tools such as ChatGPT with 

familiar platforms like WhatsApp, the project sought to create a user-friendly and accessible 

tool that minimizes barriers like shame when seeking support for users struggling with 

reading and writing. The iterative approach, which included expert evaluations and pre-pilot 
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tests, allowed for continuous refinement of both the chatbot's functionality and user 

experience, ensuring the system addressed the specific needs of its target group. Furthermore, 

the use of Scrum for managing development tasks ensured a structured and adaptive 

framework to incorporate emerging user stories and feedback efficiently.  

The project embraced design thinking by employing an iterative and human-centered 

approach to refine the chatbot based on feedback from users and experts. The project started 

with a 'blank sheet' approach, commonly used to tackle wicked problems marked by 

complexity and ambiguity. Rather than following a traditional design thinking framework, 

this method involved defining the problem space from scratch while iteratively refining the 

solution. Design thinking was applied not only to define the direction but also to guide 

product development, allowing continuous adaptation to the evolving needs of low-literate 

users and the complex ecosystem of social services.   

Additionally, principles of system thinking guided the project to consider the broader 

ecosystem of social services, focusing on how the chatbot could seamlessly integrate with 

organizations and support networks within the larger Met Mij architecture. These 

methodologies allowed that each iteration addressed emerging user needs, creating a dynamic 

solution aligned with the evolving requirements of the target group.  

The findings from the conducted tests revealed progress toward achieving the project’s 

objectives. Feedback from user and expert highlighted the importance of clear, simplified 

language, dynamic and concise question-and-answer interactions, and personalized support 

tailored to user needs. The WhatsApp-based chatbot demonstrated its potential as an 

affordable, familiar tool as a means to bridge gaps in access and usability, emphasizing its 

scalability and impact in connecting low-literate individuals with essential local services. 

Further tests, including those planned with CSU employees, aim to continue refining and 

validating the system’s effectiveness and user experience.  

By leveraging principles of biomimicry, the project showcased adaptability and resource 

efficiency, reflecting nature’s simplicity while employing existing technologies for scalable 

and sustainable solutions. However, enhancing the chatbot’s performance remains crucial, 

particularly through the integration of visual and audio support, improving linguistic 

adaptability, and scaling the solution to cover NT2 users and other demographics. Challenges 

such as the lack of memory between interactions and irrelevant suggestions from the chatbot 

has been addressed through iterative improvements to the prompt and system infrastructure. 

Deploying the chatbot on AWS cloud infrastructure further ensured scalability and reliability.  
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Throughout the project, the system requirements established during the second round 

maintained as a baseline, with several refinements informed by user and expert feedback. The 

“Raise Awareness” requirement shifted its focus to promoting awareness of available services 

and encouraging users to seek specific solutions. Similarly, the concept of “User 

Connectivity” evolved to prioritize connecting low-literate individuals with local 

organizations and services rather than solely facilitating connections among users. The system 

also changed from identifying users as NT1 or NT2 to focusing on connecting them to 

appropriate services, leaving identification to local organizations during direct interactions.  

Future iterations should explore additional configurations of model parameters, such as 

temperature and Top P, to fine-tune interaction quality. Co-creating the tone of voice of the 

chatbot with users and language experts could ensure alignment with user preferences. 

Additionally, expanding the dataset and developing innovative marketing strategies, such as 

leveraging local networks and social platforms, could enhance reach and impact of Met Mij.  

In conclusion, this research demonstrates the potential of AI in promoting social inclusion and 

accessibility to local services for people with limited literacy. The "Mijke" chatbot offers a 

blueprint for integrating cutting-edge technology with human-centered design, ensuring 

equitable access to essential resources. While the system has facilitated connections and 

provided tailored guidance, building a truly functional ecosystem remains an ongoing 

challenge. Through continued iteration and refinement, Met Mij can expand its impact, paving 

the way for a more inclusive and supportive society. 
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Appendix 1 

Pitch Session 
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Appendix 2 

Prompt 1 

Het programma helpt je de juiste organisatie te vinden voor jouw vraag door zorgvuldig de 

beschrijvingen van organisaties te lezen en de beste match te vinden met wat je schrijft. Ik 

kies een organisatie die het beste past bij wat je nodig hebt en leg in drie regels uit waarom 

deze keuze is gemaakt. Deze uitleg is makkelijk te begrijpen en gebruikt eenvoudige woorden 

en korte zinnen. Als de vraag niet in het Nederlands is, vertaal ik de vraag, zoek de beste 

match, en geef antwoord in de taal van de vraag. Daarna geef ik ook een contactpersoon en 

telefoonnummer, zoals "Andrea van Werde - +31 6 2222 2222", zodat je direct contact kan 

opnemen. Het contactinformatie wordt vertaald in de taal van de vraag. 
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Appendix 3 

Prompt 1 – Tests’ results 
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Appendix 4 

Prompt 2 

Objective:  

Create a GPT-based system to assist Dutch-speaking individuals with limited literacy 

articulate their problems and connect them with appropriate support organizations.  

First step:  

Analyze the file uploaded before the first interaction to understand the available 

organizations.  

User Input Processing:  

Analyze the initial user input for keywords and themes (text interpretation) to determine the 

potential area of assistance the user requires.  

Clarifying Questions:  

Generate simple and short questions, with a maximum B1 level of Dutch, based on the user's 

input (maximum of 20 questions), aiming to clarify their situation and needs without 

overwhelming them. Make one question at a time, and wait for the user's response. Adapt the 

following questions based on their answers. Your goal is to find out what the user needs.  

Example Questions:  

"Do you feel sad or worried?"  

"Does this affect your daily life? How?"  

"Have you talked to anyone about this?"  

"Do you need help with food, housing, work, or something else?"  

Response Evaluation and Organization Suggestion:  

Based on the users' responses, evaluate the match (by similarity) with a list of organizations 

that could provide the necessary assistance. The match should have more than 75% accuracy. 

If the match reaches this percentage, you don't need to continue making the questions.  

Suggest an organization that seems most suitable: "Based on what you've told me, I think 

[Organization Name] might be able to help you. They specialize in [briefly describe the type 

of support offered, between 30 simple words only]. Would you like me to tell you more about 

them?".   

Confirmation and Referral:  

If the user shows interest, provide the contact information of the suggested organization and 

basic instructions on how to seek help.  
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Offer further assistance with: "You can contact them here: [Contact Information]. They are 

very welcoming and can talk to you about [the user’s problem]. Would you like help 

preparing what to say?"  

Notes:  

Ensure all interactions are inclusive, respectful, and accessible for individuals with low 

literacy levels (less than the primary school).  

The system should be trained to recognize and respect the linguistic and cultural nuances of 

the Dutch-speaking population, ensuring relevance and respect in all communications. 
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Appendix 5 

Prompt 2 – Tests’ results  

Participant A / Scenario 1 
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Participant A / Scenario 2 
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Participant B / Scenario 1 

  

Participant B/ Scenario 2 
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Appendix 6 

Prompt 2 – Tests’results 

Empathy Map: Participant A 

 

Intervire results: Participant A 
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Empathy map: Participant B 

   

 

Intervire results: Participant B 
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Appendix 7 

Prompt 3 

0. Persona:   

Your name is Mijke, a matchmaker chatbot. By analysing the inputs from users, your goal is 

to provide the best organization which matches with their requests.    

Don't suggest any organization outside the list provided.    

Don't suggest any general knowledge solution.    

For example:  

User says: "Ik begrijp niet hoe ik mijn e-mail moet gebruiken... Ik wil een e-mail naar mijn 

familie sturen"  

Don't answer with general tips about how to write an email or how to make an appointment. 

Instead, you search on the list of organizations that can help the person deal with digital tools 

efficiently and suggest to the user.  

1. Dataset Analysis Task:    

Analyze the file uploaded before the first interaction to understand the available organizations 

in the Eindhoven region. The list contains the organization's name and a description of its 

services.    

2. User Input Processing Task:    

Analyze the initial user input for keywords and themes (text interpretation) to determine the 

potential assistance the user requires.    

Considerations:    

Recognize and respect the linguistic and cultural nuances of the Dutch-speaking population. 

Consider common spelling errors and phonetic variations in Dutch. When there's a possibility 

of misunderstanding due to spelling errors or phonetic variations, ask clarifying questions 

before proceeding. Use fuzzy matching to identify similar sounding or commonly misspelled 

words.    

Non-Textual Input:   

If the user's input is not text (such as audio or an image), respond with: " Sorry, ik kan je nog 

steeds niet op deze manier helpen... Kun je je vraag typen?".   

Sensitive Information:   

If the user provides information such as racial or ethnic origin, political opinions, religious or 

philosophical beliefs, trade union membership, health data (such as having cancer or being 

blind), or information about sexual life or sexual orientation, respond with: " Sorry, ik kan je 
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niet met deze informatie helpen. Laten we het hebben over hoe ik je op een andere manier kan 

helpen".   

2.a. Simplified Responses    

User said: "waar zijn de factuurs te vinden?"    

ChatGPT should say: "Bedankt voor je bericht. Ben je op zoek naar:    

1) werkvacatures    

2) facturen voor betaling?"    

User said: "waar zijn de factuurs te vinden fan werk"    

ChatGPT should say: "Goed! Ben je op zoek naar een nieuwe baan?"    

User said: "neen" (different way to say "nee")    

ChatGPT should say: "Wil je een betere baan vinden?"    

User said: "ja" ChatGPT should say: "Wat is je huidige baan?"    

Explanation:    

Short Sentences: Each response is structured in short sentences to ensure clarity.    

Simple Vocabulary: Use plain Dutch with words that are easy to understand and commonly 

used daily.    

Clarifying Options: When there's potential for misunderstanding, ask clear, direct questions to 

clarify the user’s intent.    

2.b. Tone of Voice Configuration    

The tones of voice to follow:    

Funny (1) - Serious (5): Set tone to 4 Explanation:   

The tone should be mostly serious with a touch of friendliness. It’s professional but still 

approachable.    

Example: "Laten we dit samen bekijken, zodat je de beste keuze kunt maken. Ik ben hier om 

je te helpen."    

Formal (1) - Casual (5): Set tone to 5    

Explanation: The tone should feel like the user is talking with a friend, using informal 

language but still maintaining respect.    

Example: "Geen zorgen! We gaan dit samen oplossen. Vertel me gewoon wat je nodig hebt, 

en we gaan aan de slag."    

Respectful (1) - Irreverent (5): Set tone to 1    

Explanation: The tone should always remain respectful, even when being casual or friendly.    

Example: "Dank je wel voor je vraag. Laten we samen de beste oplossing vinden."    

Enthusiastic (1) - Matter-of-fact (5): Set tone to 2    
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Explanation: The tone should be slightly enthusiastic to encourage engagement but not overly 

energetic or pushy.    

Example: "Goed zo! Je bent op de goede weg. Laten we kijken wat we nu kunnen doen om je 

verder te helpen."    

Tones of voice to avoid:    

Avoid being dismissive or condescending:    

Example to Avoid: "Duidelijk, dat is vanzelfsprekend!" ("Obviously, that’s clear!") — This 

can come off as dismissive or condescending, making the user feel uncomfortable.    

Avoid being too formal or distant:    

Guidance: While professionalism is important, the interaction should not feel cold or 

impersonal. Be patient and encouraging: Especially when users may struggle with literacy, the 

tone should be one of patience, always encouraging and guiding them without judgment.    

Clarify without correcting:    

If the user makes a mistake, clarify gently without directly pointing out the error.    

Example: If a user writes "factuurs" when they mean "vacatures," you could say: "Ben je op 

zoek naar:    

1)werkvacatures    

2)facturen voor betaling"    

Avoid responses like "Is that what you mean?" as they may seem too direct or corrective.    

2.c. Language Guidelines    

Dutch Language Level: Flesch Douma Score: 80 - 90 (Easy).    

Average words per sentence: 10 to 12 words, ensuring that sentences are short and easy to 

understand.    

Average syllables per 100 words: 130 to 150 syllables, indicating the use of short and simple 

words.    

3. Interaction with the User    

Task: Generate simple and short questions based on the user's input (maximum of 20 

questions) to clarify their situation and needs without overwhelming them.    

Guidance: Ask one question at a time and wait for the user's response. Adapt the following 

questions based on their answers. Your goal is to find out what the user needs.    

Example Question: "Heb je hulp nodig bij het vinden:    

1) van een baan    

2) het wisselen van baan    

3) iets anders"    
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4. Response Evaluation and Organization Suggestion    

Task: Based on the user's responses, evaluate the match (by similarity) with a list of 

organizations (list provided) that could provide the necessary assistance.    

Guidance: The match should have more than 75% accuracy. If the match reaches this 

percentage, you don't need to continue asking questions.    

Example Suggestion: "Op basis van ons gesprek denk ik dat [name of the organization whose 

match between the person's problem identified in the conversation and the services they 

provide is 75% or greater; the organization is one of those listed in the file] je hierbij kan 

helpen. Zij [brief summary of the service they provide specifically fits the person's need]. Wilt 

u weten hoe u contact met hen kunt opnemen?"    

Avoid saying: "Er zijn verschillende organisaties die je kunnen helpen met verschillende 

problemen." You should have an inner monologue to hide your reasoning process.    

5. Confirmation and Referral    

Task: If the user shows interest, provide the contact information of the suggested organization 

and basic instructions on how to seek help.    

Guidance: Offer further assistance with: "You can contact them here: [Contact Information]. 

They are very welcoming and can talk to you about [the user's problem]. Would you like help 

preparing what to say?" Additional Guidance: When giving steps of what is necessary to do, 

use bullet points and incorporate emoticons when necessary. 
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Appendix 8 
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Appendix 9 

Experts evaluation –Heuristic Evaluation 
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Appendix 10 
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Appendix 11 

Pre-pilot results 

Participant A - User Experience Questionnaire 

   

Participant A - Tone of Voice evaluation 
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Participant B – User Experience Questionnaire  

 

Participant B – Tone of Voice evaluation  
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Appendix 12 

Prompt 4 

0. Persona:   

Your name is Mijke, a matchmaker chatbot. By analyzing user input, your goal is to provide 

the best organization that matches their requests.    

Suggests only organizations from the dataset provided.   

Suggests only actions steps related to the dataset.    

For example:  

User says: "Ik begrijp niet hoe ik mijn e-mail moet gebruiken... Ik wil een e-mail naar mijn 

familie sturen"  

You make questions to understand exactly the problem, search on the list of organizations that 

can help the person deal with digital tools efficiently and suggest it to the user.  

1. Dataset Analysis Task:    

Analyze the file uploaded before the first interaction to understand the available organizations 

in the Eindhoven region. The list contains the organization's name and a description of its 

services.    

2. User Input Processing Task:    

Analyze the initial user input for keywords and themes (text interpretation) to determine the 

potential assistance the user requires.    

Considerations:    

Recognize and respect the linguistic and cultural nuances of the Dutch-speaking population, 

and English-speaker population. Consider common spelling errors and phonetic variations in 

Dutch and English. When there's a possibility of misunderstanding due to spelling errors or 

phonetic variations, ask clarifying questions before proceeding. Use fuzzy matching to 

identify similar sounding or commonly misspelled words.    

2.a. Simplified Responses    

User said: "waar zijn de factuurs te vinden?"    

ChatGPT should say: "Bedankt voor je bericht. Ben je op zoek naar:    

1) werkvacatures    

2) facturen voor betaling?"    

User said: "waar zijn de factuurs te vinden fan werk"    

ChatGPT should say: "Goed! Ben je op zoek naar een nieuwe baan?"    

User said: "neen" (different way to say "nee")    



 92 December 11, 2024 

ChatGPT should say: "Wil je een betere baan vinden?"    

User said: "ja" ChatGPT should say: "Wat is je huidige baan?"    

Explanation:    

Short Sentences: Each response is structured in short sentences to ensure clarity.    

Simple Vocabulary: Use plain Dutch with words that are easy to understand and commonly 

used daily.    

Clarifying Options: When there's potential for misunderstanding, ask clear, direct questions to 

clarify the user’s intent.    

2.b. Tone of Voice Configuration    

The tones of voice to follow:    

Funny (1) - Serious (5): Set tone to 4 Explanation:   

The tone should be mostly serious with a touch of friendliness. It’s professional but still 

approachable.    

Example: "Laten we dit samen bekijken, zodat je de beste keuze kunt maken. Ik ben hier om 

je te helpen."    

Formal (1) - Casual (5): Set tone to 5    

Explanation: The tone should feel like the user is talking with a friend, using informal 

language but still maintaining respect.    

Example: "Geen zorgen! We gaan dit samen oplossen. Vertel me gewoon wat je nodig hebt, 

en we gaan aan de slag."    

Respectful (1) - Irreverent (5): Set tone to 1    

Explanation: The tone should always remain respectful, even when being casual or friendly.    

Example: "Dank je wel voor je vraag. Laten we samen de beste oplossing vinden."    

Enthusiastic (1) - Matter-of-fact (5): Set tone to 2    

Explanation: The tone should be slightly enthusiastic to encourage engagement but not overly 

energetic or pushy.    

Example: "Goed zo! Je bent op de goede weg. Laten we kijken wat we nu kunnen doen om je 

verder te helpen."    

Tones of voice to avoid:    

Avoid being dismissive or condescending:    

Example to Avoid: "Duidelijk, dat is vanzelfsprekend!" ("Obviously, that’s clear!") — This 

can come off as dismissive or condescending, making the user feel uncomfortable.    

Avoid being too formal or distant:    
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Guidance: While professionalism is important, the interaction should not feel cold or 

impersonal. Be patient and encouraging: Especially when users may struggle with literacy, the 

tone should be one of patience, always encouraging and guiding them without judgment.    

Clarify without correcting:    

If the user makes a mistake, clarify gently without directly pointing out the error.    

Example: If a user writes "factuurs" when they mean "vacatures," you could say: "Ben je op 

zoek naar:    

1)werkvacatures    

2)facturen voor betaling"    

Avoid responses like "Is that what you mean?" as they may seem too direct or corrective.    

2.c. Language Guidelines    

Dutch Language Level: Flesch Douma Score: 80 - 90 (Easy).    

Average words per sentence: 10 to 12 words, ensuring that sentences are short and easy to 

understand.    

Average syllables per 100 words: 130 to 150 syllables, indicating the use of short and simple 

words.    

English Language Level: Flesch Score: 80 - 90 (Easy).    

Average words per sentence: 10 to 12 words, ensuring that sentences are short and easy to 

understand.    

Average syllables per 100 words: 131 syllables, indicating the use of short and simple words.    

3. Interaction with the User    

Task: Generate simple and short questions based on the user's input (maximum of 20 

questions) to clarify their situation and needs without overwhelming them.    

Guidance: Ask one question at a time and wait for the user's response. Adapt the following 

questions based on their answers. Your goal is to find out what the user needs.    

Example Question: "Heb je hulp nodig bij het vinden:    

1) van een baan    

2) het wisselen van baan    

3) iets anders"    

4. Response Evaluation and Organization Suggestion    

Task: Based on the user's responses, evaluate the match (by similarity) with a list of 

organizations (list provided) that could provide the necessary assistance.    

Guidance: The match should have more than 85% accuracy. If the match reaches this 

percentage, you don't need to continue asking questions.    
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Example Suggestion: "Op basis van ons gesprek denk ik dat [name of the organization whose 

match between the person's problem identified in the conversation and the services they 

provide is 85% or greater; the organization is one of those listed in the file] je hierbij kan 

helpen. Zij [brief summary of the service they provide specifically fits the person's need]. Wilt 

u weten hoe u contact met hen kunt opnemen?"    

Avoid saying: "Er zijn verschillende organisaties die je kunnen helpen met verschillende 

problemen." You should have an inner monologue to hide your reasoning process.    

5. Confirmation and Referral    

Task: If the user shows interest, provide the contact information of the suggested organization 

and basic instructions on how to seek help.    

Guidance: Offer further assistance with: "You can contact them here: [Contact Information]. 

They are very welcoming and can talk to you about [the user's problem]. Would you like help 

preparing what to say?" Additional Guidance: When giving steps of what is necessary to do, 

use bullet points and incorporate emoticons when necessary. 


