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Abstract 
 
Background: Digital education provides lifelong learning opportunities and acquisition of new skills and the importance 
of developing flexible e-learning platforms, taking into account the end- users’ needs and experiences, is high. People with 
intellectual disabilities are the most likely group to encounter challenges related to school while they are underrepresented 
in studies in web accessibility and digital education. DigiJag project in Sweden aims to the development of an e-learning 
and social platform accessible to users with moderate intellectual disabilities.  
 
Purpose: The purpose of this exploratory research study was to define the user’s needs and identify the key features used 
in the design of an e-learning and social platform accessible to users with moderate ID.  
 
Methods: Participatory methods were used to provide all stakeholders an influence on the final design.  Qualitative data 
was collected from two focus groups with professional experts. Qualitative data was also collected from a series of processes 
together with students with ID including three voting sessions, individual observation barrier walkthroughs and two 
cognitive walkthroughs for heuristic evaluation of DigiJag platform’s Hi-Fi interactive prototype. Qualitative content theme 
analysis was used, and an iterative prototype design process was applied.  
 
Results: The study revealed themes related to direct and indirect stakeholders, values that reflect user needs, key features 
to be supported by the platform and suggestions for data collection methods from students with intellectual disabilities 
using participatory design processes. Additionally, aesthetic elements, social themes for the platform, information regarding 
the user experience of students with intellectual disabilities with existing interactive digital tools as well as results from 
heuristic evaluation of an interactive Hi-Fi prototype were also part of the study’s findings.  
 
Discussion: By involving people with intellectual disabilities in different stages of this study, we managed to give them 
voice in the design process and also to distribute power from designers and experts to users with intellectual disabilities.  



Sammanfattning 
 
Bakgrund: Digital utbildning ger möjligheter till livslångt lärande och nya färdigheter därför är vikten av att utveckla 
flexibla plattformar för e-learning, med hänsyn till slutanvändarnas behov och erfarenheter, hög. Personer med 
intellektuella funktionsnedsättningar är den grupp som möter störst utmaningar relaterade till skolan samtidigt som de är 
underrepresenterade i studier inom webbtillgänglighet och digital utbildning. DigiJag-projektet syfte är att utveckla en e-
learning och social plattform som är tillgänglig för användare med måttliga intellektuella funktionsnedsättning (IF). 
 
Syfte: Syftet med den här undersökande forskningsstudien var att definiera användarens behov och identifiera 
nyckelfunktioner som används vid utformningen av en e-learning och social plattform som är tillgänglig för användare med 
måttligt IF. 
 
Metoder: Deltagande metoder användes för att ge alla intressenter ett inflytande på den slutliga designen. Kvalitativa data 
samlades in från två fokusgrupper med professionella experter. Kvalitativa data samlades också in från en serie processer 
tillsammans med studenter med IF inklusive tre omröstningssessioner, individuella genomgångar för observationsbarriär 
och två kognitiva genomgångar för heuristisk utvärdering av DigiJag-plattformens interaktiva prototyp Hi-Fi. Kvalitativt 
innehållsanalys användes och en iterativ prototypdesignprocess tillämpades. 
 
Resultat: Studien visade teman relaterade till direkta och indirekta intressenter, värden som återspeglar användarnas 
behov, nyckelfunktioner som stöds av plattformen och förslag till datainsamlingsmetoder från studenter med intellektuella 
funktionsnedsättningar med deltagande designprocesser. Dessutom var estetiska element, sociala teman för plattformen, 
information om användarupplevelsen för studenter med intellektuella funktionsnedsättningar med befintliga interaktiva 
digitala verktyg samt resultat från heuristisk utvärdering av en interaktiv Hi-Fi-prototyp också en del av studiens resultat. 
 
Diskussion: Genom att involvera personer med intellektuella funktionsnedsättningar i olika stadier av denna studie 
lyckades vi ge dem röst i designprocessen och också att omfördela makt från designers och experter till användare med 
intellektuella funktionsnedsättningar.  
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ABSTRACT 

Background: Digital education provides lifelong learning opportunities and acquisition of new skills and the 
importance of developing flexible e-learning platforms, taking into account the end- users’ needs and experiences, 
is high. People with intellectual disabilities are the most likely group to encounter challenges related to school while 
they are underrepresented in studies in web accessibility and digital education. DigiJag project in Sweden aims to 
the development of an e-learning and social platform accessible to users with moderate intellectual disabilities.  
 
Purpose: The purpose of this exploratory research study was to define the user’s needs and identify the key features 
used in the design of an e-learning and social platform accessible to users with moderate ID.  
 
Methods: Participatory methods were used to provide all stakeholders an influence on the final design.  Qualitative 
data was collected from two focus groups with professional experts. Qualitative data was also collected from a 
series of processes together with students with ID including three voting sessions, individual observation barrier 
walkthroughs and two cognitive walkthroughs for heuristic evaluation of DigiJag platform’s Hi-Fi interactive 
prototype. Qualitative content theme analysis was used, and an iterative prototype design process was applied.  
 
Results: The study revealed themes related to direct and indirect stakeholders, values that reflect user needs, key 
features to be supported by the platform and suggestions for data collection methods from students with 
intellectual disabilities using participatory design processes. Additionally, aesthetic elements, social themes for the 
platform, information regarding the user experience of students with intellectual disabilities with existing 
interactive digital tools as well as results from heuristic evaluation of an interactive Hi-Fi prototype were also part 
of the study’s findings.  
 
Discussion: By involving people with intellectual disabilities in different stages of this study, we managed to give 
them voice in the design process and also to distribute power from designers and experts to users with intellectual 
disabilities. 
 

1 INTRODUCTION 

Technology is intertwined with every aspect of the daily life, from social interactions and leisure to employment 
seeking, banking and education. Hence, being digitally connected is fundamental for societal participation 
(Chadwick, Wesson and Fullwood, 2013) and people lacking basic digital literacy skills are socially excluded (Cihak 
et al, 2014). Although efforts have been undertaken towards inclusion, “digital divide” still exists in societies 



(Chadwick, Wesson and Fullwood, 2013). This thesis will focus on how people with Intellectual Disabilities (ID) cope 
with using digital learning platforms. 
 
Over the last few years, the emergence and exponential growth of Massive Open Online Courses (MOOCs) provided 
new opportunities to the educational process by providing online learning material to broad and diverse groups of 
people anywhere, anytime (Cinquin, Guitton and Sauzéon, 2019; Cardonha, Mattos and Guimarães, 2016). Digital 
education provides lifelong learning opportunities and acquisition of new skills. In that sense, lifelong learning is 
especially important for people with intellectual disabilities (ID), since they need more time to learn and might find 
it hard to keep the pace of change in digitalization. Johansson (2019) discusses the results from the study survey 
“Swedes with disabilities and the internet” (Begripsam AB, 2019) where students with ID constitute the largest 
proportion of the survey’s participants (12%) who do not feel included in the digital society. 
 
People with ID are the most likely group to encounter challenges related to school or work which in turn leads to 
lower level qualifications, and higher unemployment rates, essentially aggravating their social exclusion (Cinquin, 
Guitton and Sauzéon, 2018). E-learning, however, is a key player to improved access to education (Arachchi, Sitbon 
and Zhang, 2017). It could allow people with disabilities to improve and develop new skills, equipping them with 
the necessary skills to adapt to an ever- changing market (Arachchi, Sitbon and Zhang, 2017). At the same time, 
when people with ID interact with technology empowers them to engage in social relationships and thus, 
reinforcing participation in the digital world (Arachchi, Sitbon and Zhang, 2017). The potential benefits of e-
Learning for people with ID, as well as their affinity and motivation to interact with technology are well documented 
(Arachchi, Sitbon and Zhang, 2017, Cihak et al, 2014). However, research concerning cognitive accessible learning 
platforms is still in the cradle (Cinquin, Guitton and Sauzéon, 2019). People with ID are underrepresented in studies 
on web accessibility (Chadwick, 2013) and digital education studies are no different. MOOCs are lacking in terms 
of (cognitive) accessibility (Cinquin, Guitton and Sauzéon, 2019). The aforementioned highlights the importance of 
developing flexible e-learning platforms, taking into account the end- users’ needs and experiences. 
 
According to the World Health Organisation (WHO) and the American Psychiatric Association, ID is defined by 
three criteria; significantly subaverage intellectual functioning (average IQ 70 or less) and deficits in adaptive 
functioning with onset before the age of 18 (Schalock and Luckasson, 2015). WHO outlines the categories of 
intellectual disability as mild, moderate and severe profoundly based on full scale IQ, while it is estimated that 
approximately 1-3 % of the global population has an intellectual disability—as many as 200 million people (Murray 
and McKenzie, 2013). Generally, people with ID present a delayed cognitive development. Although, people with ID 
present a rather heterogeneous group with varied cognitive capabilities, they share common characteristics which 
involve impairments in the areas of perception, attention, memory, learning, reasoning, abstraction, generalization, 
language, communication and social relationships (Falcão, 2016).   
 
Cinquin, Guitton and Sauzéon (2019) in their review about e-learning and cognitive disabilities conclude that the 
research is focused on specific diagnoses (Down syndrome, ADHD, etc.) rather than on cognitive impairments in 
general and studies evaluate specific technologies for specific medical conditions. Furthermore, when it comes to 
accessibility, impaired cognitive functions are more related to the concerns of web developers and designers rather 
than researchers (WebAIM, 2018). Moreover, Cinquin, Guitton and Sauzéon (2019) point out that previous literature 
reviews focus on the use of assistive technologies in all learning environments but not on the accessibility of online 
educational platforms. This is in accordance with Foley and Ferri (2012) who argue for the need to shift towards 
accessible technologies since assistive technologies can create subtle forms of exclusion. Moreover, people with 
cognitive impairments do not tend to use assistive technologies in order to access digital information but rely on 
the way the information is presented (Dirks, 2019). This digital exclusion for people with ID stem from the scarcity 
of flexible technological solutions and severe accessibility and usability barriers (Rocha et al, 2017). Further research 
on user interface interaction, accessibility of contents and pedagogical approaches are needed to promote inclusion 
(Rocha et al, 2017).  



2 THEORY AND RELATED WORK 

2.1 Theory 

2.1.1 Usability & (Cognitive) accessibility 
 
Usability is defined by the International Organization for Standardization (1998) as the “Extent to which a product 
can be used by specified users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified 
context of use”. Cooper, Colwell and Jelfs (2007) place usability in an e-learning context, where effectiveness, 
efficiency and user satisfaction are measured and utilized so as users achieve specified learning goals in specific 
environments either by using specific tools or specific learning resources. While usability is intrinsically connected 
with accessibility the latter is related to the way a set of features can be used in order to increase the productivity 
of the user experience (Rocha et al, 2017). According to International Organization for Standardization (2011), 
accessibility is defined as the “extent to which products, systems, services, environments and facilities can be used by 
people from a population with the widest range of characteristics and capabilities to achieve a specified goal in a 
specified context of use”. For individuals with ID the focus comes to cognitive accessibility where the needs, 
characteristics and capabilities are related to cognition which entails those mental actions or processes in order to 
acquire knowledge through thought and senses. 
 
 

2.1.2 Participatory design and ID 

 
Participatory design (PD) refers to the involvement of potential users and other stakeholders in the design and 
development process (Dirks, 2019). Robertson and Simonsen (2012, p. 2) define participatory design as “a process of 
investigating, understanding, reflecting upon, establishing, developing, and supporting mutual learning between multiple 
participants in collective ‘reflection-inaction’. The participants typically undertake the two principal roles of users and 
designers where the designers strive to learn the realities of the users’ situation while the users strive to articulate their 
desired aims and learn appropriate technological means to obtain them”. PD has deep roots in democracy since it gives 
voice to the participants (Muriana and Hornung, 2017; Brereton et al, 2015), promoting inclusion and the right to 
participate equally in society (Hartson and Pyla, 2019). PD considers inputs equally from all stakeholders and 
transforms users from merely testers to decision makers (Sarmiento-Pelayo, 2015). Björgvinsson, Ehn and Hillgren, 
(2000) indicate similarities between PD and Social Innovation (SD). They describe SD as “products or services just 
like any innovation, but they can also be a principle, an idea, a piece of legislation, a social movement, an intervention, 
or some combination of them”.  
 
PD with individuals with ID presents unique challenges. Dirks (2019) discusses some challenges that could arise in 
different stages of designing when implementing a participatory approach. During the user needs analysis, 
individuals faced difficulties related to communication, memory and comprehension which in turn lead to 
confusion. Communication problems stemmed from the use of difficult language and abstract concepts. Moreover, 
due to abstraction and concentration difficulties, participants often shifted their focus away from the functions to 
be tested towards non- working functions, leading to partial evaluation. In general, challenges were identified on 
the content, communicational and emotional level (Dirks, 2019). However, research has shown that despite the 
challenges that people with ID experience, PD approaches can be implemented effectively when designing digital 
solutions as long as they are modified appropriately with regards to the unique cognitive profile of people with ID. 
(Benton et al, 2012; Hendriks Slegers and Duysburgh, 2015). Since people with ID experience the world differently, 
incorporating their unique needs, perspectives and experiences when designing accessible products, is important 
(Brereton et al, 2015). Although researchers stress out the importance of modified PD within the digital design field 
to meet the needs of people with ID, hardly any research provides a concrete methodological framework for 



adjusted participatory design approach for adults with ID. Benton et. al (2014) provide an adjusted PD framework 
focused on children with autism spectrum disorders and dyslexia, based on the TEACCH (Treatment and Education 
of Autistic and related Communication handicapped Children) program. 
 

2.2 Related work 

2.2.1 Accessible e-learning platforms 

 
In this section, the focus is on cognitively accessible educational platforms. Previous literature falls into two 
categories: (1) Assess the accessibility or developing improvements on existing platforms and (2) educational 
platforms specifically developed for people with cognitive impairments. However, the literature review is not 
exhaustive but illustrates relevant work. 
 
In general, the research in the field of e-Learning and digital educational platforms focus among others on the 
assessment of usability and accessibility of pre-existing platforms. In Sanchez-Gordon and Luján-Mora (2017) in 
their study present a plugin for the OpenEdx platform, which allows for personalization according to the learner’s 
specific competences. Guimarães and Mattos (2015) assessed the potential of a popular Massive Open Online 
Courses (MOOC) to be used for teaching students with ID. They conclude that MOOCs have a long way to go in 
order to be effective, to be used from people with ID. There is a small number of digital educational solutions 
developed for people with intellectual disabilities. People with ID is often not engaged  in the designing process. 
MAS is a fully developed and customizable learning platform for people with intellectual disabilities which was 
implemented in a special needs school in Spain (Palacios et al, 2010). Although, MAS improved the education process 
according to the educators’ perspective, it is an offline platform designed without the participation of the end-user 
in the design process. Cardonha, Mattos and Guimaraes (2016), present an educational platform for the creation 
and delivery of training courses to people with disabilities. The platform consists of a Web-portal and a mobile 
application. However, in that study, authors assessed the Web portal and the overall functionalities of the platform 
from the instructors’ perspective (A Platform to Support Personalized Training of People with Disabilities, 2016).  
 
Although, the aforementioned studies reflect a progress in the design of cognitively accessible online digital 
educational platforms, hardly any adopt a participative design approach in the development of a solution. On the 
other hand, the design of Aiana, a recently developed cognitive accessible MOOC player followed a PD process 
with students with cognitive disabilities, according to Cinquin, Guitton and Sauzéon (2018). Cinquin, Guitton and 
Sauzéon (2018) state that the data were collected through interviews with the students, by listing their successes 
and requests while in situations related to using MOOCs, without providing more information related to the 
procedure and challenges. In the case of Aiana, the PD process is indicated as “preparatory phase” which led to the 
initial accessibility features to be conceptualized in paper mockups and progressively to software prototype. 
 
  

2.2.2 DigiJag project 

 
The Special Education School Authority in Sweden (Specialpedagogiska Skolmyndigheten – SPSM) has evaluated 
learning platforms from the accessibility perspective and found that the reviewed platforms do not even meet basic 
accessibility requirements. Evaluations have already been conducted from other consultancy companies specialized 
in accessibility, showing that despite small advances can be noted over time, there are still major shortcomings. The 
findings of those reviews have led to further research and development, with a noticeable example to be a digital 
educational platform developed by SPSM that today meets the highest accessibility requirements we know. 
However, this platform targets individuals with typical cognitive development, and due to its complexity, it is 



inaccessible to those with intellectual disabilities. The same applies to the platforms used extensively today in 
secondary and higher education (Specialpedagogiska skolmyndigheten, 2009).  
 
This situation has led to the plan of a 3-year project and its main purpose is to support people with moderate 
intellectual disabilities in order to become digital citizens throughout their lives. The project’s title is “DigiJag” and 
the project leader is the Swedish Association of Children, Young Adults and Adults with Developmental Disorders 
(Riksförbundet FUB), with a number of partners participating as well. The main project partners are Riksförbundet 
FUB, Mora Folk High School, Begripsam and AxessLab, with collaborating partners all over Sweden. The overall 
goal of DigiJag project is the development of an e-learning and social platform accessible to users with moderate 
intellectual disabilities.  
 
The exploratory research study presented in this thesis contributes to the DigiJag project and aims to answer to the 
following research questions : (1) What are the users’ needs to be supported from an e-learning and social platform 
accessible to users with moderate intellectual disabilities? and (2) What are the key features that need to be 
supported from of an e-learning and social platform accessible to users with moderate intellectual disabilities based 
on the users’ needs through participatory design? 
 

3 METHODS  

3.1 Study design 

The methodology used in this exploratory research study consisted of two parallel processes: (1) The investigation 
of user needs and key features articulated by professional experts in accessibility and special education and (2) the 
investigation of user needs and key features articulated by students with moderate ID experienced in using digital 
tools. A qualitative data analysis has been used to discover themes and to extract information form the data 
collected. 
 

3.2 Participants and setting 

For process 1, participants (n=12, age: 30-56)  were selected by purposive sampling. They were selected due to their 
expertise within the area of accessibility and special education to provide information as professional experts.  
 
For process 2, students with moderate ID (n=18, age: 25-40) were selected to provide information as students and 
eventually end-users in Mora Folkhögskola in municipality of Dalarna in Sweden. Those participants were selected 
also by purposive sampling, based on their previous and current participation in project “Anpassad IT”. The students 
with ID participated in two groups; the “expert” group and the “new” group. The first group is called “expert” group 
due to their previous and current participation in the “Anpassad IT” project. The “new” group is a number of 
students with moderate ID which are also current students in Mora Folkhögskola and currently participate in 
“Anpassad IT” project. Both groups are experienced in using digital tools in their everyday life.  
 
Two different settings were used for this study: (1) The Health Hub (H2) open space in Stockholm and (2) Mora 
Folkhögskola in Mora. 



3.3 Data collection & analysis methods 

This exploratory research study included a number of different methods for qualitative data collection including 
(1) focus group discussions with professional experts and (2) processes with students with ID including voting 
sessions, observations of classroom activities and interaction with technology, barrier walkthrough sessions with 
existing interfaces and cognitive walkthrough sessions with DigiJag platform’s Hi-Fi interactive prototype. 
Qualitative content theme analysis was used for qualitative data analysis. 
 
 

3.3.1 Focus group discussions with professional experts 

 
For process 1, two separate focus group discussions were conducted. The first consisted of accessibility experts 
(n=5, 4 males and 1 female) with more than ten years of experience in the area of accessibility and the second 
consisted of special educators (n=7, 1 male and 6 females) with more than ten years of experience in special 
education. Each of the focus group discussion lasted two hours, where a facilitator moderated the session and an 
assistant was responsible for note-keeping. Both sessions were audio-recorded with the consent of the participants 
and the data was analyzed by a qualitative content analysis. 
 
 

3.3.2 Voting sessions with students with ID 
 
A participatory process included voting sessions with the students with ID. Each student attended three voting 
sessions in order to co-decide on various elements of the DigiJag platform’s UI such as color theme, logotype and 
social group themes, respectively. The voting sessions were conducted in different time points in the research 
process. A facilitator initiated the process for each voting session with a short presentation of the session’s purpose 
and process. A number of intermediators we also included in the process that is individuals from educational and 
support staff. 
 
In voting session 1 on color theme, eight different color schemes were printed in eight separate A4 papers in the 
form of color palette and presented one next to each other on a large surface. This surface was placed in a separate 
room next to the main classroom. Each student would individually have access to this surface along with the 
facilitator and one intermediator. The process consisted of two stages: (1) the student would select three out of the 
eight different color schemes. (2) the student would select one of the previously selected three schemes. The result 
of stage 2 would be considered as the color scheme that the student voted for. The color theme with the most votes 
would be selected for the DigiJag platform’s Hi-Fi interactive prototype. 
 
In voting session 2 on logotype, two different logotypes were presented separately in the classroom to all students, 
through a projector connected to a personal computer. Both the facilitator, educational staff and support staff were 
present to this session After each logotype presentation, each student would be asked by the facilitator to vote for 
the logotype. The students would vote in a non-verbal way: (1) thumps up as yes or (2) thumps down as no. At the 
end of the second presentation, the logotype that received most of the thumps up would be announced to the 
students as the “winner” and selected for the DigiJag platform’s Hi-Fi interactive prototype. 
 
In voting session 3 on social themes, ten different themes were printed in ten separate A4 papers in the form of 
images that represented each theme and presented next to each other on a large surface. This surface was placed 
in a separate room next to the main classroom. Each student would individually have access to this surface along 
with the facilitator and one intermediator. The process was conducted in the same way as the voting session 1. The 
social theme with the most votes would be selected for the DigiJag platform’s Hi-Fi interactive prototype. 



 

3.3.3 Observations and barrier walkthroughs with students with ID 
 
A number of study visits in Mora Folkhösgkola was conducted during the research study during technology classes 
with students with ID. During those visits, an observer would collect data on how students interacted with 
technology. The observations also aimed to familiarize the researcher with the students and vice versa. Barrier 
walkthrough sessions were conducted in order to collect data on which existing interactive digital tools students 
with ID use in their daily life, information about their user experience as well as reveal cognitive and digital literacy 
barriers that those students encounter. Those sessions were individual and were conducted in specific rooms 
different than the main classroom. Each session lasted about 10-30 minutes, where the facilitator along with one 
student and in some cases an intermediator was present. A protocol was used for the data collection as well as the 
student’s personal computer for accessing those interactive digital tools. This protocol was designed based on the 
insights from the observations in the classroom activities of students with ID (section 3.3.3). The facilitator’s role 
was to both guide the student in task completion based on the protocol and set parallel questions. 
 
 

3.3.4 Cognitive walkthrough sessions of Hi-Fi interactive prototype with students with ID 
 
Individual cognitive walkthrough sessions with the students with ID with task completion were used in two 
sessions for heuristic evaluation (Nielsen, 1994) and to inform the DigiJag platform’s Hi-Fi interactive prototype: (1) 
pre-testing an interactive Hi-Fi prototype and (2) testing an interactive Hi-Fi prototype. The pre-testing cognitive 
walkthrough session was conducted in H2 open space in Stockholm and Mora Folkhögskola, while the testing 
cognitive walkthrough session was conducted in Mora Folkhögskola. 
 

3.4 DigiJag platform’s Hi-Fi interactive prototype design process 

An iterative prototype design process (two iterations) was applied to transform qualitative data into design 
elements for the creation of DigiJag platform’s Hi-Fi interactive prototype.  
 
The prototype design process was initiated after the focus groups with professional experts and was being informed 
during the voting sessions, observations in classroom activities and barrier walkthroughs with students with ID. A 
number of sessions with professional experts (not mentioned in this study) was conducted in order to communicate, 
inform and evaluate the first wireframes. Those wireframes were improved throughout the research process which 
led to the interactive Hi-Fi prototype for DigiJag platform described in this study. 
 
The first version of the prototype was tested through the pre-testing cognitive walkthrough session of heuristic 
evaluation with the students with ID. The results of this session led to a second iteration and thus the final test of 
the interactive Hi-Fi prototype. 
 



4 RESULTS 

4.1 Results from focus group discussions with professional experts 

The focus groups with the professional experts from accessibility and special educations fields revealed a number 
of data: (1) definition of direct and indirect stakeholders, (2) a list of values that reflect user needs, (3) a list of key 
features of DigiJag platform and (4) data collection methods for students with ID. 
 
 

4.1.1 Direct and indirect stakeholders 
 
The professional experts provided a number of stakeholders that are affected by the new system. According to the 
experts a number of stakeholders are affected from the system, having a visible role in the new system and using 
the new service and impacted by it. Those are the direct stakeholders: 
 

• Students with ID 
• Teachers 
• Administration 

• Assistants 
• Family 
• Support personnel 

 
Additionally, different stakeholders were defined as indirect stakeholders, as they are also affected by the system, 
but their role is secondary and not direct in the new system as well as they have the power to take important 
decisions about the system. Those are the indirect stakeholders: 
 

• Municipality 
• Investors 

• National Agency for Education 
• Department of Special Education 

 
 

4.1.2 Values to reflect user needs 
 
Subsequently, a number of values were associated with the defined stakeholders. The values that implicate with 
the direct stakeholders are: 
 

• Dignity 
• Autonomy  
• Freedom 
• Flexibility  
• Equality 
• Sociability 
• Meaningfulness 
• Express personal identity 
• Reduce stigma 

• Simplicity 
• Intuitiveness 
• Safety 
• Trustfulness 
• Entertainment 
• Clarity 
• Integrity 
• Education 
• Aesthetics 

 
On the other hand, the values that implicate with the indirect stakeholders are: 
 

• Cost-efficiency 
• Cost-clarity 
• Measurability 

• Safety 
• Trust 
• Risk minimization 



• Privacy 
• Simplicity 

• Integrity 

 
 

4.1.3 Key features of DigiJag platform 
 
The professional experts described a list of features that are considered to be important to be included in the new 
platform. Those features are categorized in groups: 
 

• Social interaction features  
o Key features: (1) email service, (2) social groups, (3) chat and (4) contact book 

• Space/time orientation features  
o Key features: (1) clock, (2) alarm, (3) stopwatch, (4) calendar and (5) weather 

• Help and support features  
o Key features: (1) support channel between student-teacher, (2) help button and (3) assigned 

helpers 
• Entertainment and creativity features  

o Key features: (1) access to entertainment apps (broadcasting, games, etc.), (2) audio books, (3) 
drawing, (4) filmmaking and (5) photo-editing 

• Access to information feature 
o Key feature: search engine 

• Education and learning features  
o Key features: (1) note-keeping, (2) audio books, (3) locate and complete school assignments and 

(4) course materials 
• Personal identity and personalization features 

o Key features: (1) UI modification and (2) personal profile 
• File management features 

o Key features: (1) set files as favourites, (2) store multimedia (3) save links (4) print and (5) 
archive 

• Task organization features 
o Key features: (1) daily task planner/agenda and (2) schedule 

• Financial management feature 
o Key feature: budget manager 

• Responsiveness feature 
o Key feature: access from various devices (desktop, mobile and tablet) 

• Accessibility features 
o Key features: (1) icon for fast access to the platform, (2) text-to-speech, (3) speech-to-text 

• Connectivity feature 
o Key feature: pair with mobile features 

 
 

4.1.4 Data collection methods for students with ID 
 
A number of data collection methods for students with ID were suggested by the professional experts. Those 
concern methods to promote the participation of the students with ID in the design process as well as the evaluation 
of the identified key features.  
 



Voting sessions with students with ID were chosen as the method to include students in the design process of 
DigiJag platform. Those voting sessions would concern: (1) Co-decide on aesthetic elements and (2) themes for 
social groups. 
 
Heuristic evaluation through cognitive walkthroughs with task completion from students with ID was 
suggested as the method to evaluate the identified key features of the platform. The evaluation would be conducted 
in two parts: (1) Pre-testing an interactive Hi-Fi prototype where an instructional part precedes the testing part and 
(2) testing an interactive Hi-Fi prototype 
 

4.2 Results from voting sessions with students with ID 

The voting session with students with ID resulted to three different outcomes: (1) The color theme of DigiJag 
platform (Figure 1), (2) the DigiJag logotype (Figure 2) and (3) the themes of social group themes. 
 
 

 
 
 
 
 
The students with ID voted on the following social themes: 
 

• Music and videos (Music and videos of famous artists, personal videos, video links from YouTube, photos 
of famous music artists) 

• Travelling (Photos and videos of various landscapes, cities, photos from vacations/trips) 
• Animals (Photos and videos from animals) 
• Photos (Photos of any topic) 
• Games (Links to games, scoreboards, photos/screenshots and videos of gameplay) 

 

4.3 Results from the barrier walkthroughs with students with ID 

The barrier walkthroughs with students with ID revealed a number of findings that are grouped in themes: (1) 
entertainment, (2) communication, (3) text, (4) favorite tasks and (5) general PC knowledge. 
 
 

4.3.1 Entertainment 
 
All participants showed a preference in listening to music. The majority of them could access YouTube, and search 
for their favorite music. Also, the majority could use the control buttons in YouTube player and understood 
metaphors such as “go back”, “close the video” and “stop the music”. Significantly few of them accessed music from 
other sources such as standard music player from mobile phone. 
 

Figure 1. The color theme of DigiJag platform Figure 2. The DigiJag logotype 



Almost all participants seem to enjoy playing games in their personal computers. While most of them can access 
games with no support, a small number would need assistance for this, mostly how to reach the game and not so 
much how to play. Digital puzzles seem to be the preference for the most of participants. 
 
 

4.3.2 Communication 
 
Almost all participants were able to send and access their emails. All of those students use the “Easy Email”, a 
cognitively accessible Windows based application. Among their favourite tasks include email attachments to their 
friends and family. Significantly few of the participants use another platform or their mobile phone to send or/and 
read emails. 
 
Very few students have an account to social media platforms such as Facebook and even less Instagram. Those 
prefer mostly to upload pictures and view pictures of other users. 
 
 

4.3.3 Text 
 
About the 60% of the students can read text, while all students make use of text-to-speech technology, when 
supported. The students that can read prefer short texts with big fonts, especially when accompanied by icons, 
symbols and images. 
 
About 50% of the students can compose text on the computer. Regardless of this skill, most of the students make 
use of speech-to-text technologies. None of the students use exclusive applications for text composition such as 
Microsoft Word in their daily student life. The students that can compose text use mostly this skill in filling in text 
in fields related to searching for videos in YouTube, using Google search engine or when sending short emails. 
 
 

4.3.4 Favourite tasks 
 
Searching for music in YouTube, sending emails and searching images in Google search engine seem to be the top 
three favourite tasks of the students in their personal computer. Among others are games and using Skype for voice 
and video calls. 
 
Searching videos in YouTube and having a phone call are the top tasks the participants do when using mobile 
phones. Furthermore, many of the students enjoy most searching videos in YouTube and searching images in 
Google engine when using tablets. 
 
 

4.3.5 General PC knowledge 
 
Most of the students know how to turn their personal on and off, while very few use login functionalities. About 
60% of the students can navigate in an operating system environment and about 80% can navigate in a browser. 
Almost all of the participants can use the both the keyboard and the mouse in different levels, depending on their 
motor skills. Almost all of the students seem to understand metaphors as “open window”, “close window”, “go back” 
and “go forward”. Less than 5% of the student could delete a file or move a file into a folder. 
 



4.4 Results from heuristic evaluation with cognitive walkthroughs with students with ID 

Based on Nielsen’s heuristic evaluation method (Nielsen, 1994), the cognitive walkthroughs with students with ID 
revealed a number findings grouped in a number of heuristics: (1) visibility of system status, (2) match between 
system and the real world, (3) user control and freedom, (4) consistency and standards, (5) error prevention, (6) 
recognition rather than recall, (7) flexibility and efficiency of use, (8) aesthetic and minimalist design, (9) help users 
recognize, diagnose and recover from errors and (10) help and documentation. 
 
 

4.4.1 Visibility of system status 
 
No significant difficulties were reported. The majority of the students were able to complete the tasks without 
having navigational issues, understanding the steps in order to complete each task. 
 
 

4.4.2 Match between system and the real world 
 
The conceptual model i.e. metaphorical language, language and information architecture was clear for all students. 
In pre-testing issues were reported in graphical representation of concepts like illustrations/icons for time and date. 
Those findings informed the design and the aforementioned issues were eventually resolved. No similar issues were 
reported in the testing. 
 
 

4.4.3 User control and freedom 
 
The UI structure allowed the users to navigate themselves freely in the system with no hints of losing controls. 
Almost 50% of the participants managed to take full control of the system even out of the scope of the predefined 
task completion, exploring various functionalities. 
 
 

4.4.4 Consistency and standards 
 
No findings were reported related to lack of consistency. 
 
 

4.4.5 Error prevention 
 
Less than 10% of the students encountered issues related to error prevention and error management. Those issues 
resulted in increasing the number of dialogue windows for action confirmation. In the second testing, no similar 
issues were reported. 
 
 

4.4.6 Recognition rather than recall 
 
No findings were reported related to memory issues. All the users were able to understand the number of options 
when applicable as well as the relation between different UI elements required to be accessed during task 
completion. 
 



 

4.4.7 Flexibility and efficiency of use 
 
There was a significant deviation between more and less experienced users in terms of efficiency. Specifically, 
students that are more familiar to using computers in their daily life were significantly faster than more novice 
users. The efficiency was increased for both types of users in the second testing. 
 
 

4.4.8 Aesthetic and minimalist design 
 
No issues were reported regarding distracting elements and unneeded interactions. 

4.4.9 Help users recognize, diagnose and recover from errors and 
 
No significant issues were reported regarding error understanding. 
 
 

4.4.10 Help and documentation 
 
The instructional part of pre-testing was used as documentation. This was proved effective as no more instruction 
was required in the second testing. 
 

4.5 Results from prototype design process 

This section includes selected illustrations of the final DigiJag platform’s Hi-Fi interactive prototype design after 
the second cognitive walkthrough with students with ID (Figures 3-8). The current design specification has been 
approved by the DigiJag product owner and has been sent to the development team.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. The dashboard 
with the widgets 

Figure 4. Help function Figure 5. Settings 

Figure 6. Apps widget Figure 7. System confirmation 
window 

Figure 8. Error prevention in 
form 



5 DISCUSSION 

The aim of this exploratory research study is to contribute to the DigiJag project and answer the following research 
questions: (1) What are the users’ needs to be supported from an e-learning and social platform accessible to users 
with moderate intellectual disabilities? and (2) What are the key features that need to be supported from of an e-
learning and social platform accessible to users with moderate intellectual disabilities based on the users’ needs 
through participatory design? 
 
Participatory methods were used to provide all stakeholders an influence on the final design.  Qualitative data were 
collected from two focus groups with professional experts. Qualitative data was also collected from a series of 
processes together with students with ID including three voting sessions, individual observation barrier 
walkthroughs and two cognitive walkthroughs for heuristic evaluation of DigiJag platform’s Hi-Fi interactive 
prototype. This data was analysed using content theme analysis and an iterative prototype design process was 
applied. The study revealed themes related to direct and indirect stakeholders, values that reflect user needs, key 
features to be supported by the platform and suggestions for data collection methods from students with ID using 
PD. Additionally, aesthetic elements, social themes for the platform, information regarding the user experience of 
students with ID with existing interactive digital tools as well as results from heuristic evaluation of an interactive 
Hi-Fi prototype with students with ID were also part of the study’s findings.  
 
Both the findings from the professional experts and the findings from the students with ID identified those user 
needs to be supported from an e-learning and social platform accessible to users with moderate intellectual 
disabilities. Additionally, the key features that need to be supported from of an e-learning and social platform 
accessible to users with moderate intellectual disabilities were identified and evaluated with students with ID. A 
more detailed discussion of the findings and the methods follows in the next sections as well as study limitations 
and future work. 
 

5.1 Discussion of the findings 

In this section, the findings are divided into two groups: (1) Findings from the focus group discussions with 
professional experts and (2) findings from the activities where students with ID were involved. 
 
 

5.1.1 Focus discussions with professional experts 
 
Professional experts provided information that defined the basis of user’s needs, key features as well as insights 
related to data collection activities used along with students with ID.  
 
The values related to direct stakeholders seem to be more related to user’s right to be independent and included in 
the society, but also to feel safe and trust the digital system. On the other hand, the values for indirect stakeholders 
are more measurable and cost-driven and relevant to risk minimization. Johansson (2019) refers to the importance 
of stakeholders and indirect stakeholders’ perspectives in relation with values and value tensions in the design 
process. Benton et al (2014) introduce a framework for participatory design for neurodiverse population, based on 
principles which bring values as autonomy, personal identity, intuitiveness, flexibility and clarity under the 
spotlight. In this study, the professional experts seem to associate similar values to direct stakeholders while values 
such as cost-efficiency, and measurability are more associated with indirect stakeholders. According to professional 
experts, there is no significant relation between values associated to direct stakeholders and to indirect 
stakeholders, leading to the conclusion that the roles of direct and indirect stakeholders are distinctive.  On the 



other hand, according to the professional experts, the values associated to direct and indirect stakeholders do not 
conflict but rather complement each other. 
 
Additionally, the professional experts defined the basis key features when designing an e-learning and social 
platform accessible to users with ID. Those findings can be sorted in various categories such as: system 
functionalities, metaphors, navigational features, responsiveness, system applications, accessibility features, 
personal profile and social interaction. Arachchi, Sitbon and Zhang et al (2017) in their case study for design for an 
eLearning module for people with ID present an eLearning module based on a number of guidelines for learner-
centred design. Despite the fact that this study does not focus on key features of the platform but rather user 
interface specifications, there can be found some findings that are similar to findings from the ones in the focus 
group discussions with the professional experts. In the same study, concepts as communication, orientation, access 
to information and audio description can be also found in the findings. Additionally, Cinquin, Guitton and Sauzéon 
(2018) present key design features for Aiana, an accessible MOOC player for persons with Cognitive disabilities, 
organized into two main categories: (1) self- configuration and (2) access. Among others, common findings can be 
identified in concepts such as social learning (social interaction), time markers (time orientation) and user profile 
(personalization). Furthermore, Cinquin, Guitton and Sauzéon (2018) suggest another feature called semantic 
navigation which could be associated with file management in our study, in a different context. It should be 
mentioned that the focus of most of the related studies lies on assessments of existing features (Rocha et al, 2017) 
or underlying infrastructure of offline platforms for educators (Palacios et al, 2010) as there is lack of previous 
research presenting user needs and key features on e-learning platforms accessible for people with ID. 
 
Another characteristic of the findings in our study that the key features seem to reflect on the professional experts’ 
own experiences. Specifically, professional experts from the field of accessibility tended to provide more technical 
insights, often driven by existing accessibility guidelines, such as responsiveness and accessibility. On the other 
side, professional experts from the field of special education were more focused on the pedagogical aspects of the 
platform, driven by their experience and practice in learning environments, such as social interaction, 
education/learning and space/time orientation.  
 
The professional experts found important  to include students with ID in the process as they would not only express 
their personal identity (which is a defined user need as found in the focus group sessions) but it would also 
strengthen the motivation to use the platform. Another aspect is that the professional experts suggested that the 
students with ID provide their insights through voting sessions in a non-verbal expression (thumps up or down). 
Evaluating in this non-verbal manner is something quite common in Mora Folkhögskola. Additionally, professional 
experts suggested that aesthetic elements such as color theme and logotype as well as social group topics would be 
more interesting for students with ID rather than other features of the platform. This could lead to the conclusion 
that ID students are highly motivated to express their opinion about aspects more related to phenomenological 
aspect such as aesthetics which are more related to their emotions as well as topics related to their daily social life. 
 

 

5.1.2 Activities with students with ID 
 
In the three voting sessions, the students with ID decided on three aspects of the DigiJag platform: (1) the platform’s 
color theme, (2) the DigiJag logotype and (3) the themes for social groups inside the platform. Between two different 
logos, the most students with ID voted for the logotype with the most minimalist design, vivid colors and concrete 
image, while very few voted for a more abstract logotype with more visual details and more subtle color. Benton et 
al (2014) present a table with strengths and difficulties that people with ID encounter. Among others, visual skills 
and lack of abstract thinking constitute barriers for people with ID. This is supported by Falcão (2016) who describes 
the cognitive profile of people of ID.  This can explain why the study participants in our study expressed an interest 
to the specific logotype over the other option. From a variety of different color themes, the students preferred a 



palette with lighter and more vivid colors. The preferred color palette seems provides more contrast against white 
background. Regarding the topics for social groups, music was the most popular among the students with ID. As 
identified from the observations and barrier walkthroughs, accessing music videos is part of their daily interactions 
with digital tools. Rocha et al (2007) support this finding by stating that people with ID tend to prefer audio-visual 
material, while their attention is increased when using video and images platform as YouTube. 
 
Wehmeyer et al (2004) describe a number of barriers that students with ID experience when using technology. 
Those barriers derive  from designers and societies poor understanding of the prerequisites for people with ID to 
take part in education. In our study, the observations and barrier walkthrough revealed preferences and difficulties 
of students with ID by using interactive digital tools in their daily life. The difficulties observed were related to the 
complexity of those digital tools in terms of user interface. For example, students with ID prefer using interactive 
systems such as EasyEmail, which is a tool with simple interface, comparing to other email platforms that are more 
distractive in terms of user interface elements. Another example is the fact that while many students can compose 
texts, they tend to do it in fields of specific application instead of other programs dedicated to text production with 
complex interface as Microsoft Word. Wehmeyer et al (2004) include limitations in visual perceptual capacity in 
their list of barriers, which can explain why student with ID tend to prefer simpler interfaces which do not demand 
high cognitive capacity. Wehmeyer et al (2004) state that programs for writing such as word processors are actually 
useful for a minority of users with ID due to barriers in verbal information, knowledge information and technical 
knowledge which explains why none of the participants make use of programs of similar complexity of 
functionalities and interface. 
 
Regarding the findings of heuristic evaluation, the findings showed that the student did not encounter significant 
difficulties, even from the first instructional pre-testing. The conclusion behind this initial success is that the 
incorporation of those key features derived by a group of experts that seem to understand well the cognitive profile 
of students with ID. 
 

5.2 Discussion of the methods 

5.2.1 Including professional experts in the design process 
 
Brereton et al (2014) highlight a number of principles of designing technologies for populations with special needs. 
Among those principles, deep engagement and interdisciplinarity play an important role, that is involving specific 
individuals in the design process, who interact with people with ID in daily basis, such as special education staff 
and therapists but also individuals from wider sets of expertise (Brereton et al, 2014). Our work revealed the 
importance of using informants and proxies in the design process when working with students with ID. Our study 
was benefited by the involvement of professional experts from different fields such as accessibility and special 
education in terms of setting the initial requirements of the proposed educational platform. Through the focus 
group discussions, this pool of participants managed to provide fundamental information about what are the user 
needs and key features of the platform  through the lens of informant’s perspective, regarding various, especially 
abstract aspects, that might students with ID would be able to provide. The selection of focus group discussions as 
the main method for including professional experts in the design process allowed all voices to be heard, different 
opinions and insights to be discussed and new ideas to be generated. No specific challenges or problems during the 
focus group discussions are reported in this study, as all participants had previous experience in participating in 
such sessions. 
 

5.2.2 Involvement of people with ID in the design process 
 



Various researchers (Benton et al, 2014; Benton et al, 2012; Brereton et al, 2015; Muriana and Hornung, 2017; Hartson 
and Pyla, 2019; Sarmiento-Pelayo, 2015) stress the importance of involving participants with ID in the design process 
in different stages and in different ways. Brereton et al (2015) highlight the importance of individuality, mentioning 
that the necessity of addressing individual skills to avoid one-size approaches that allegedly fit all. Dirks (2019) 
states that the development of interactive digital products with users with cognitive impairments as service users 
need to participatory. In this study, students with ID were participating in the design process from the beginning 
of our research study. By involving users, in different stages, participants with ID had the possibility to have a voice 
and also power over some decisions, by the careful distribution of power from designers to users, whenever possible. 
Using structured processes with concrete tasks such as voting and interactive cognitive walkthroughs allowed 
students with ID to show, share and interact, expressing their preferences, capabilities and also disinterest. The 
deployment of individual observation of barrier through walkthroughs allowed recording their strengths and 
difficulties and taking them into account in the design process. The goal was not only to collect data for the design 
of an accessible educational platform, but also to offer the chance for expression of personal identity and personal 
satisfaction from a population that is consider as marginalized in the design process.  
 
Dirks (2019) refers to challenges related to including individuals with ID in various stages of the design process. 
Specifically, the author refers to areas of concerns such as communication, technical expertise, abstraction and 
technical understanding. Having this knowledge beforehand, we manage to prevent such issues by taking critical 
measurements in this study. Firstly, the study design divided abstract work to the experts and more concrete work 
to the students. The setting of activities was informed by the advice from experienced experts on accessibility and 
education and aimed to provide a “framework”, adjusted to this population, that would cover those challenges. All 
activities where students with ID were involved into were supported by intermediators who understood the 
participants and assisted them to participate. This allowed us to embed students with ID in the design process 
without affecting what is considered standard procedures in contemporary design. 
 
 

5.3 Study limitations and future work 

In this study a number of identified key features in the design of DigiJag platform was incorporated. However, due 
to restricted timeframe part of suggested key features was excluded from the first iterations of DigiJag. However, 
the goal is that we will incorporate the total of suggested key features within the DigiJag project in the following 
years. Furthermore, while this research study focuses on users with moderate ID students, our goal is to extent our 
knowledge to also provide support for people with severe ID. Another area that could be explored is the extension 
of participatory design processes with ID students in the future, allowing them to be included in earlier stages of 
the design, that may reveal more challenges and thus different processes. 
 

5.4 Social sustainability and ethical aspects  

In this thesis, values as democracy and human rights reflect the purpose and constitute the core of the research 
study. We considered each participant as an asset, a valuable informant and decision maker rather than a limitation 
or merely a research subject. Having equity of access to digital learning in mind, we target on a system that not 
only serves the current generation but also advantages the future ones, through ongoing and future research and 
development. Mechanisms for a community to identify its strengths and needs paved the path for the design and 
implementation of this study.  
 



Through our methodology and results, we aim to contribute to knowledge around individuals with cognitive 
disabilities, improving their quality of life, promoting a society where everyone is included, regardless of gender, 
sex, background and disability. We also aim to raise the awareness of public and increase understanding, 
engagement and knowledge of equal participation. 
 

6 CONCLUSION 

This study provides insights on the user needs and key features for an e-learning platform for students with 
moderate intellectual disabilities. Those insights add a new perspective to the design of such platforms, where 
previous research have focused on evaluating accessibility of existing tools, adding accessibility features on existing 
tools or designing similar platforms, but having the focus on instructors instead of students with ID. The findings 
in our study revealed user needs related to direct and indirect stakeholders of an e-learning social platform 
accessible to users with moderate ID, highlighting the importance of students being and feeling independent and 
to be included in the society. The study also identified a number of key features that such a platform should support, 
related to system functionalities, metaphors, navigational features, responsiveness, system applications, 
accessibility features, personal profile and social interaction. The study highlights also the importance  to include 
students with ID in the process as they would not only express their personal identity, but it also would strengthen 
the motivation to use the platform. At last, we could say that the goal of this study was two-fold; to identify the 
user needs and the key features to be supported from of an e-learning and social platform accessible to users with 
moderate intellectual disabilities based on the users’ needs through participatory design but also to provide the 
change of personal identity and personal satisfaction from a population that is consider as marginalized in the 
design process. 
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APPENDIX A – USER EXPERIENCE PROCESS 

This section contains information about the user experience process applied in this research study. Its goal is to 
improve the study’s replicability, by providing step-to-step instructions both researchers and/or user experience 
designers that desire to apply participatory methods for qualitative data collection when including students with 
moderate intellectual disabilities in their research. The steps described in this appendix apply in a point in the 
research process where the scope of the research and research question(s) are well defined. 
 
 
Step 1: Define the criteria for selection participants with intellectual disabilities 
 
Individuals with intellectual disabilities is not a homogenous group. Different levels of intellectual severity, 
cognitive profile, comorbidity as well as other properties should be well considered. In our research, the focus was 
adult students with moderate intellectual disabilities. Defining the criteria for the participants will influence the 
selection of sampling method. 
 
 
Step 2: Include individuals that have good knowledge of the participants with intellectual disabilities 
 
Including people that know your participants could be a great source of information. Specifically, in cases where 
there are communication issues, those individuals can provide all this information required to initiate the research 
project. In our study, professionals within the area of accessibility and special education shared their insights from 
a perspective where students with intellectual disabilities are an important part of their professional focus and 
scientific interest. Focus group discussions is a great method to collect data, allowing the participants to share their 
opinions and express their ideas, especially in an area where the topic is exploratory. 
 
 
Step 3: Apply field study 
 
Knowing who your participants are is not always enough. In the case of including people with intellectual 
disabilities, it is crucial to observe their environment and report on their daily activities. In our study, frequent study 
visits, on-class observations, discussions with teachers and participating in student activities took place. Those 
actions did not only provide valuable information to the researcher but also allowed the students to familiarize with 
the researcher, feeling more confident and secure, which affect the research process positively. 
 
 
Step 3: Involve the individuals with cognitive disabilities actively in the research process 
 
Participatory design is often interchangeably with the term “co-production” which means to “produce together”. 
By involving students in way where they do not just test the product designed but also participate in their 
production itself, has many advantages as mentioned in the section 4 – Discussion. In our study we preferred to 
use voting sessions, modified in a way to be accessible to user with moderate intellectual disabilities. 
 
 
Step 4: Make use of a pilot testing process before the official one 
 
Testing your prototype with users with intellectual disabilities it can be a way to not only evaluate your research 
data but also educate those users and also prepare you as researcher to overcome any occurring challenges. In our 
study, two user testing processes were applied in order to meet those goals. Both processes concerned a cognitive 



walkthrough of the prototype with a parallel task completion. However, on during the first pilot process, the activity 
started with a walkthrough that included a description of the prototype to the student with cognitive disability, 
step by step. This helped the researcher to both evaluate if the evaluation process was appropriate for the student 
but also to uncover potential issues/challenges. Such issues could be inappropriate use of language when asking 
from students to answer a question or do a task, unexpected behaviors from students that could affect the 
evaluation process, among others. When those challenges are reported, then the activity can be redesigned and 
applied in the second process. 
 
 
Step 5: Start the prototype design early in the research and iteratively inform it throughout the research 
process 
 
Even if the prototype design was not in focus in our research project, it started as long as we had the first data from 
the focus groups. It is important for the fellow researchers to know that when including students with intellectual 
disabilities in the process, iterative prototype design is crucial since new data are added in a frequent manner. In 
our project, iterations were a standard process, where new data from field study and processes with participants 
were constantly providing new information that unveiled challenges, problematic areas and new needs. 
 
 
Step 6: Show your way 
 
Every research is unique, or at least it should be. Working with individuals with intellectual disabilities is not the 
same for everybody and it does require a variety of methods. Report on your methods, track the issues you 
encountered and reflect on them. Help other researchers to learn from your experiences, familiarize them with this 
group of users and motivate to include them in your research. 
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