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ABSTRACT 

The increasing rate at which information is being digitized is 

putting pressure on low literates in the Dutch society. They are 

often challenged with the digital environment and more frequently 

encounter difficulties in completing government forms that are 

digitized. Although extra budget is spent on numerous projects, 

there is a lack of best practices and methods in supporting low 

literates in becoming digitally engaged. New technologies like 

virtual assistants could potentially empower this group to 

challenge the digital world. This research is investigating the 

usage of virtual agents in guiding low literate people with 

completing digital forms.   
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1. Introduction 

 

Since the beginning of the Internet, an increasing amount of data 

has been transformed from analog to digital. Converting paper-

based accounting sheets into digital excel files or converting LP 

records into digital songs are examples of digitization. Many 

organizations use digitization to increase their efficiency and to 

enhance their business. The digitization process caused an 

extreme increase in the creation of data. Furthermore, for a large 

portion of people, especially those in developed countries, it 

caused a high dependency on being connected to the Internet. It 

has become a necessity in their everyday life to do their work, for 

educational purposes or to meet with friends. Governments 

jumped the bandwagon as well and the Dutch government uses a 

specifically designed strategy ‘Nederland Digitaal’ to be able to 

cope with digitization and the increasing threats of cyber-attacks 

and hackers. The Dutch government website even explicitly 

mentions to be the number one on the digital forefront in 

Europe[1].  

Despite the ongoing innovations and increasing numbers of 

internet users, various groups of people lag behind in becoming 

digitally engaged. Common terminology for this actuality is 

digital exclusion, which was already being researched in the 

beginning of the internet era in 2002 by Servon[2]. In recent years 

the digital exclusion, or also referred to as the digital divide, 

gained more attention among researchers and governments. In 

2016 the Dutch government asked the ‘Sociaal Cultureel 

Planbureau’, a governmental scientific institute, to conduct a large 

scale research regarding the future of the Dutch citizens. This 

research highlighted the transformation to a digital society and 

stressed the importance of having digital skills equal to having 

social skills[3]. As follow-up, the municipality of Amsterdam 

conducted a research ‘De bouwstenen voor digitale inclusie’ 

(Building blocks for digital inclusion), in which the digital divide 

of Amsterdam was investigated. The research outlined various 

digitally excluded groups with the help of interviews and real life 

examples, and provided specific recommendations based on those 

use cases[4]. The municipality transformed these 

recommendations into projects like ‘the DigiChallenge’ and 

‘Digimaatjes’ (DigiBuddy’s) in order to tackle the digital 

exclusion and to create a complete digitally engaged Amsterdam 

among all citizens.  

 

One of the most excluded groups that are having difficulties in 

becoming digitally skilled are low literate people. Research has 

shown that 1.3 million native Dutch citizens are classified as low 

literate, of which 300.000 with very poor reading-, writing- or 

digital skills. Respectively that is 11,9 and 2,6 percent of the 

entire Dutch population[4]. A high percentage of this group also 

experiences difficulties in other functional areas such as calculus, 

problem solving skills and internet usage. Since most information 

on the Internet is textual information, other than operational skills 

like handling a computer, one also requires informational skills to 

assess, and to be able to judge various types of information on 

their relevance and reliability[5].  

Due to the digitization of society, low literate people frequently 

experience difficulties with digitized forms, online banking, or 

simply finding an online route description. LostLemon, a research 

organization in the social domain that develops IT-tools for 

municipalities, conducted a research among low literate people 

regarding their perception towards digital forms. The research 

outlined several barriers that are experienced by low literate 

people when operating in a digital environment; (i) anxiety in 

making errors that result in judicial or financial consequences, (ii) 

forms are experienced as not personal, (iii) webpages contain too 
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much textual information on a dense area, (iv) user interfaces are 

complex and crowded with unclear symbols[6]. In collaboration 

with TNO (The Netherlands Organisation for applied scientific 

research) LostLemon developed ‘Toegankelijke Formulieren’ 

(accessible forms), in which a digitized form was improved to the 

needs of low literate citizens by using co-design and design 

guidelines created by TNO. Although the research and the 

guidelines are helpful in improving the lay-out of digitized forms, 

and given that research in this domain is yet scarce, there remains 

a knowledge-gap of other methods in improving these forms for 

low literates. 

This research will focus on bridging the gap in the Dutch Digital 

Divide by applying new technologies in this domain. 

2. Literature review 

Digital exclusion has been a research topic as early as the rise of 

the Internet. Many factors have been investigated to explain the 

occurrence of digital exclusion in various geographical areas or 

under specific demographic circumstances. There is an overall 

consensus among researchers of the social problematics that are 

accompanied with the digital divide and the ongoing increase of 

internet diffusion. The main problem is that access to information 

technologies (IT) is not evenly spread throughout civilizations. 

This generates a division between the group of people who are 

benefiting from the considerable benefits of IT and the group of 

people being excluded, leaving them in a more disadvantaged 

position in society[7].  

The early stages of the digital divide, 1990 to 2005, were mostly 

defined by access-divide. Having access to a computer directly 

influences the ability of using the internet and being able to use its 

benefits. Looking at mostly socio-economic demographic such as 

gender, age, income and education, Colby classified the digital 

exclusion in terms of accessibility[8]. As addressed by Rogers, the 

access-divide evolved into a learning- or content-divide when 

internet diffusion reached a high level of maturity in many 

countries by the late 2000’s. Especially in developed countries 

such as The Netherlands, digital exclusion is nowadays mainly 

caused by the lack of reading-, writing- or digital skills instead of 

having access to a computer or the internet. 

 

Available research of digital exclusion in relation to low literacy 

is mainly focused around health issues. Low literate patients 

frequently encounter difficulties when handling online dossiers or 

health surveys. Especially eHealth literacy is increasingly 

attractive in the research domain due to its threatening character 

on citizens’ health. “eHealth literacy is defined as the ability of 

people to use emerging information and communications 

technologies to improve or enable health and health care”. A 

study showed that less literate eHealth patients did significantly 

worse in self-managing their health care. This resulted in a 

significant higher amount of question asked to a physician relative 

to a person with a higher eHealth literacy. As a result, less literate 

eHealth patients felt worse positioned towards a physician than 

their higher literate counterparts[9].  

 

Research with a different perspective, conducted by TNO, focused 

on the accessibility of forms by investigating the lay-out of 

webpages. In collaboration with the municipality of 

Haarlemmermeer, they developed a new design for an existing 

webpage on the municipality’s website ‘Melding Openbare 

Ruimte’. The design was based on four general design principles 

that aim to improve user experience: usefulness, usability, 

desirability and persuasiveness. Furthermore, they incorporated 

cognitive abilities of users and specifically implemented 

guidelines for people with a low cognitive ability. Memory, 

problem solving, focus, reading- writing and understanding 

language, and calculus were identified by Cremers as important 

factors in developing an easy-to-use form lay-out. These 

principles were discussed with a group of low literate people who 

provided feedback on extra improvements regarding order of 

sentences and webpages, and usage of visuals. The main 

adjustments of the municipality’s webpage involved the order of 

webpages, usage of understandable language, use of visuals, 

avoidance of open questions and being transparent about privacy 

sensitive information[10].  

Other research conducted by TNO in collaboration with Cremers 

and the Applied University of Utrecht, was concentrated on health 

questionnaires in order to improve health surveys specifically to 

the needs of low literate people. By using co-design they 

developed a new guideline ‘Ontwerpen voor laaggeletterden’ 

(designs for low literates) that aims to directly improves the user 

experience of low literates when using online forms. Using big 

font sizes, minimal usage of buttons, illustration with pictures and 

visuals were among the most important recommendations. Figure 

1 in the Appendix provides an overview of most applicable 

guidelines resulted from the research[11]. 

 

Most previous research strongly focused on the lay-out to improve 

webpages for low literate people. However, new technologies, 

ironically enough, could be helpful in supporting low literates 

with filling in digital forms. Virtual agents are being used for a 

variety of applications ranging from improving E-commerce to 

treatment for depression. These tools mainly use natural language 

processing, social abilities and learning techniques to offer 

support in information gathering or other user experiences[12]. 

Research has shown the visual presence of an agent is critical 

when looking at motivational and affective outcomes in particular; 

hence, a voice alone containing the same message is not sufficient 

[13]. Moreover, a combination of visually present agent with 

human led voice provides greater learner perceptions and 

increases the agent’s in the context of a learning environment[14]. 

 

An initiative by the municipality of Utrecht used a virtual agent to 

support low digitally skilled citizens with difficult online forms, 

social service applications or their online banking. By using an 

interactive and approachable website, Steffie.nl, citizens are 

guided through application forms by a virtual assistant, Steffie. By 

providing extra explanation when encountering difficult terms or 

language and assisted by audio, the virtual agent is able to provide 

extensive support for low literate citizens[15]. 
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Although Steffie.nl is a great initiative in supporting low literate 

people, it only provides support about the digital forms through 

their webpage. Considering a low literate person that is also 

digitally unskilled, switching from Steffie.nl, to obtain helpful 

tips, to the digital form could be a challenge in itself. Therefore, 

this research is focusing on the digital perception of low literate 

citizens by using virtual agents to improve digital forms. 

Important to note, the virtual agents are implemented in the digital 

forms to prevent switching between different webpages. The 

following research question is the focal point of this research and 

is to be answered at the end of this Master Thesis. 

 

Research question: “Are virtual agents able to guide low literate 

people in completing digital tasks?” 

 

A part from the general research question, it was found interesting 

to investigate the requirements that are necessary when designing 

a virtual agent for this specific domain. Therefore, this research 

will investigate the following sub-question. 

 

Sub-question 1:  “what are the requirements of a virtual agent?” 

 

Furthermore, being on the Internet is mostly seen as a challenge 

for low literate people. It is assumed that being digitally skilled 

improves ones digital experience. It is therefore interesting to 

research if virtual agents are a helpful in improving the digital 

perception of low literate people. Accordingly, the following sub-

question will be investigated during this research. 

 

Sub-question 2: “What is the digital perception of low literate 

people when using virtual agents?” 

 

3. Methodology 

This research investigates the ability of virtual agents in guiding 

low literate people to perform digital tasks. Based on the 

interviews during the context analysis and the literature review, 

the decision was made to perform a qualitative action research 

related to the ICT4D 3.0 framework. Action research was chosen 

due to the practical approach of this thesis. By using an agile 

methodology, a prototype of a virtual environment is developed 

that will be tested among low literate people, the target group of 

this research.  

The practical approach of this research is augmented by a 

qualitative part in order to extract  results. Strauss and Corbin 

defined qualitative research as “any kind of research that produces 

findings not arrived at by means of statistical procedures or other 

means of quantification”[16]. Given that this research involves a 

target group that is difficult to reach, any kind of quantification of 

the data is highly unlikely due to the limited amount of expected 

participants. Furthermore, qualitative research is more centered on 

a naturalistic approach and aims to incorporate context from real 

life settings[17]. Due to the practical approach used in this thesis, 

obtaining more in-depth information regarding the prototype 

provides better results than doing statistical analysis. Especially 

since user-experience feedback is invaluable in improving certain 

methods or prototypes, a qualitative approach will benefit the 

results of this research the most.  

At last, four phases of the ICT4D 3.0 framework are used as a 

guideline along which this research will use be constructed. The 

next paragraphs specifies each individual phase and provides 

detailed insights in how this research will be conducted. 

 

3.1 Context analysis & needs assessment  

As part of answering the research question, it was found valuable 

to gain a more general understanding of the digital divide in the 

Netherlands from various viewpoints. These different viewpoints 

were provided by meetings with research consultants from 

LostLemon, an employee from the municipality of Amsterdam 

and a social worker from the organization ‘Stichting lezen en 

schrijven’.  

General and recurring findings included the novelty and growing 

urge of this subject. Despite intensified attention by governments 

and researchers, it was found that this domain lacks a set of 

generally accepted best practices and reusable methods. This 

causes the absence of a unified nationwide approach by the Dutch 

government to effectively tackle the problem. Although extra 

budget is given to various municipalities and organizations, 

projects and initiatives to support the target group are often 

decentralized without much cohesiveness.  

Another recurring observation is the experienced difficulty in 

reaching low literate people for researching purposes or to test 

new methods on. Both LostLemon and the municipality expressed 

certain barriers that keep the target group from being reached in 

an easy manner. Feelings of shame and the inability to find the 

right support are addressed as the main causes that low literate 

citizens are being distant and hard to contact. Although the group 

of low literate people in the Netherlands is significant, the 

‘Toegankelijke Formulieren’ test session conducted by 

LostLemon was only attended by four participants.  

The obtained information from the interviews in combination with 

the literature review, gave enough perspective to identify the key 

stakeholders in this challenge. First, the government, and in 

particular municipalities, are a major stakeholder due to their 

involvement on both a financial level, acting as sponsors to 

certain organizations, as well as being directly involved with the 

target group through various projects. Second, organizations such 

as LostLemon and ‘Stichting lezen en schrijven’, who are 

operating and doing research in this domain, are major 

stakeholders due to their direct involvement and comprehensive 

knowledge about low literates through practical experience. 

Notably, their established trust with a small group of low literates 

gives them a central role in, for example, testing a prototype or 

newly developed method. At last, low literate citizens are an 

important stakeholder due to their involvement as end-users of 

prototypes, methods or projects initiated by the first two 

stakeholders. Furthermore, they are at the heart of the digital 

exclusion giving them an strong influence due to their needs.  
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LostLemon developed a stakeholder map with a central role for 

the low literates (Appendix figure 2). The map outlines all 

identified stakeholders and distinguishes between direct and 

indirect stakeholders, as indicated with a star symbol. 

Furthermore, the map provides a helpful overview of all 

concerned organizations that are possible areas to get in direct 

contact with the target group. 

 

 

 

3.3 Requirements  

Requirements analysis will take a central role in the design and 

evaluation of the prototype. A user-centered agile approach is 

used for the system's development, which is determined by 

collaborating with users and continuously testing phases[18].  The 

research consists of the following iterating processes (i) 

engineering version 1.0 of the prototype by using the obtained 

information during the context analysis as fundament. Use cases 

from LostLemon and the ‘Ontwerpen voor Laaggeletterden’ will 

be used as guidelines in constructing the prototype’s lay-out. 

Version 1.0 will be tested, by means of a survey, among a group 

of non-illiterate people who possess a variety of digital skills, (ii) 

re-engineering of version 1.0 based on the obtained user feedback 

from the test session. This feedback will be converted into an 

initial requirements document, which is used to build version 2.0 

of the prototype. Version 2.0 will be validated by the industry 

experts that were interviewed during the context analysis. Their 

hands on experience with the target group will likely result in 

helpful feedback that can be used to make improvements on 

version 2.0. Additionally, their feedback is used to supplement the 

first draft of the requirements document, (iii) the obtained 

feedback on version 2.0 will form the basis in constructing 

prototype version 3.0. This version is to be tested among the 

target group. The test session is similar to the product testing 

sessions used by ‘Stichting lezen en Schrijven’ and LostLemon. 

The test is conducted by observing the participants in completing 

an online form using prototype version 3.0. Afterwards, face-to-

face interviews with the participants are conducted to obtain user 

experience information. This feedback will be used to finalize the 

requirements document and to make adjustments in the version 

3.0 prototype. 

 

3.4 Engineering 

The prototype will be built in three phases resulting in three 

different version: version 1.0, version 2.0 and version 3.0. Version 

1.0 will serve as the basis upon which the following versions are 

built by making adjustments. Simplicity regarding lay-out and 

ease-of-use are taken as the most important factors that will define 

version 1.0. Furthermore, Steffie.nl is taken as an example due its 

accessible lay-out and straightforward structure.  

 

RenPy, a visual novel engine, was chosen to build the initial 

prototype. The functionalities of the tool are capable of meeting 

all needs that are desired by prototype version 1.0. Furthermore, 

its accessible and simple lay-out are assumed to be perceived 

better relative to other tools. At last, RenPy’s programming 

language is easy to understand and is able to deliver good quality 

visuals for testing purposes.   

  

 

4. Timeline 

Week # Activity/Deliverable Description 

8 Detailed planning, 

Engineering research 

Enhance current 

planning with more 
detail, Extensive 

research on tools and 

create an overview of 
pros and cons of 

various options 

9 Requirements 

Document, Arrange 
test group 

More detailed 

research on 
requirements and 

reach out to experts 

for validation and to 
make arrangements 

for testing 

10 Start building, 
Arrange test group 

 

11 Building, Finalize 

dates for testing 

 

12 Building  

13 Finalize version 1.0, 

Validate version 1.0 

Use industry experts 

to test version 1.0 and 
receive feedback 

14 Revise version 1.0, 
Finalize version 2.0 

 

15 Validate version 2.0 Receive feedback 
from industry experts 

16 Test version 2.0, 
Transcribe results 

 

17 Test version 2.0, 

Transcribe results 

 

18 Process test group 
feedback, Analyze 

results 

 

19 Revise version 2.0, 
Finalize version 3.0 

 

20 Validate version 3.0  

21 Test version 3.0, 
Transcribe results 
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22 Test version 3.0, 
Transcribe results 

 

23 Process test group 
feedback, Analyze 

results 

 

24 First draft Master 

Thesis, Feedback 
from supervisor 

 

25 Finalize Master 

Thesis, Defend Thesis 

(20-06-2019) 
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      6. Appendix 

 
Figure 1: Ontwerpen voor laaggeletterden 
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Figure 2: Stakeholder map developed by Lostlemon 
 


