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Difficult Access to Participants

 Recruiting people with special needs is a 
lengthy and difficult process. 

 These individuals are more protected
because of their conditions. 

 Issue in obtaining the consent forms, even 
in cases when informally people might 
agree to participate. 

 These difficulties with participant 
recruitment typically result in low number 
of users participating in data gathering 
sessions. 

 This generates limited data making it 
insufficient to comprehensively represent 
their needs

Incomprehensiveness of the Gathered 
Requirements

 Deciding the appropriate data gathering method influences greatly the quality of 
the data [2]. 

 Besides the small number of participants [5], the comprehensiveness of the data 
typically also suffers from the limited time there is to spend with participants. 

 Other issues rise when users might have very specialized requirements [2], when 
recruiting people with insufficient technical expertise [4], or having various 
cultural backgrounds [3].

 These factors can negatively influence the statistical power and generalization of 
the findings.

 Table below summarizes list of suitable methods depending on the disability
(modified and extended from [2]).

Requirements Gathering Using IoT

Scenario

Acceptance of IoT by People with Special Needs

Customization for Uninterrupted Process

Disability
User requirements elicitation 
methods and techniques

Motion Vision Hearing Cognitive / 
Communication

Brainstorming   ! 

Direct observation    

Activity diaries and cultural probes ! !  !
Survey and questionnaires ! ! ! X
Interviews   ! X
Group discussions   ! X
Empathic modeling    X
User trials ! ! ! !
Scenarios and personas    

Prototyping    

Cooperative and participatory design    !
 – Appropriate X – Not recommended ! – Needs modification and adjustment

 Gathering data using IoT should be adapted 
and customized to people with special needs 
and their abilities and circumstances [1].

 By accident, participants with special needs 
could disable the IoT devices, and they might 
not be aware of it. For example:

o a visually impaired person unable to perceive 
whether the wearable device is on and 
collecting data.

o a person with cognitive impairment could 
unintentionally disable the device’s normal 
operation and unable to communicate such 
problem.

 This challenge raises the need for IoT to 
manage themselves without human 
intervention, such as, self-healing and self-
protection capabilities [7].

 People with special needs are very sensitive to gathering 
data using technology.

 They need to be persuaded in order to increase the 
acceptance by providing detailed information to the user 
for the type of data the IoT are collecting.

 This should increase participant’s trust on IoT [6].

 A challenge remains determining the best modality to 
communicate to the participant based on their disability. 

PROBLEM AND MOTIVATION INTERNET OF THINGS (IoT) CHALLENGES
Requirements gathering are an important aspect of application development, 
especially when users are people with special needs. 

 Conventional methods such as (interviews, workshops and questionnaires) fail to 
address the issue of requirements gathering for this group of people.

 Grasping the full context is limited because of difficult access to participants.
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 Complementing
traditional methods 
with the approach of 
leveraging the IoT 
platform.

 The IoT approach 
requires no direct 
communication with 
participants.

 IoT will generate large 
and contextual amount 
of data making the 
requirements richer.

CHASE’16

 Smartphones nowadays are: 

o equipped with many sensors that capture and generate various data regarding device 
location, orientation, lighting, etc. 

o becoming very preferred devices to people with special needs as it helps them 
independently conduct daily work or leisure activities. 

 Advantages of smartphones and wearables:

o those could be an intrinsic and inseparable part of people with special needs. 

o their unobtrusive nature enables streaming of data without hindering the everyday 
activities of the people with special needs. 

 General challenges associated with IoT:

o contextualizing the stream of collected data and the ability to transform it into meaningful 
requirements.

o security and privacy issues linked with the process of gathering the data.

 Challenges specific to people with special needs:

o the level of acceptance of IoT by this community.

o the need for customization to ensure uninterrupted data gathering process.

IoT is already considered as the 
next evolution in terms of smart 
grids, healthcare and education.

 Industry and Society is 
Transformed by:

o affordable electronics

o mobile devices

o increased use of distributed 
applications

 IoT could provide new 
possibilities for augmenting
daily activities of the disabled 
people.

 The need to build an application to help blind and visually impaired people 
navigate through a library and find suitable resources. 

 Using IoT enabled devices, the gathered data could reveal patterns that will help 
researchers understand people’s activities inside a library. 

 Data gathering activity based on the user smartphone as well as other sensors and 
beacons could span for many days and help researchers collect great amount of 
data that will ultimately translate into features of the application.

 These kind of data will motivate application designers to add features that will 
suggest users the availability of appropriate devices and services based on their 
disability and proximity to the resources point. 


