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1. Introduction 
 
Within the SALEIE project, work package 4 is concerned with Widening Participation & Student 
Support. As an integral part of the work package, consideration is to be given to how students with 
disabilities can be supported throughout their studies within the electrical and information engineering 
(EIE) disciplines. 
 
Within the student learning experience, a range of teaching and learning methods are used from 
formal lectures to tutorials and practical laboratories. An integral part of the learning experience for 
the student is the laboratory environment. 
 
The purpose of this document is to provide a discussion into ways in which laboratory adjustments to 
support students with disabilities can be considered and aims to be an initial study for further 
discussion. 
 
 
 
 



 

  
 

Project funded by the EU Lifelong Learning Programme Project Reference No. 527877-LLP-1-2012-1-UK-ERASMUS-ENW  
 

 
 http://www.saleie.york.ac.uk Project Coordinator: Tony Ward, University of York Email: tony.ward@york.ac.uk 

2. Considerations 
 
The purpose of this work is to undertake an initial literature review and investigation into sources of 
information relating to how adjustments can be made to laboratories used in education in order to 
make them more accessible to students with disabilities. The focus of this work is the physical 
infrastructure which here means the laboratory itself (i.e., physical building (access to and internal), 
along with the furniture, lighting and heating). To put this into context, the diagram below (Fig. 2.1) 
shows five core aspects that form the overall laboratory. 
 

 
Figure 2.1. Laboratory interactions 
 

 The people are the staff (academic, teaching assistants, technicians, administrative) and the 
students who collaborate within the laboratory environment. Whilst the main concern here is 
towards students with disabilities, the needs for these students and also their non-disabled 
peers must be taken into account. 
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 The physical infrastructure is the laboratory itself (physical building (access to and internal), 

along with the furniture, lighting and heating). 
 

 The standard laboratory equipment is the equipment that is used in the laboratory but is not 
specifically designed to act as an assistive technology. 
 

 The assistive technology is the technology that the students use whilst within the physical 
infrastructure in order to undertake their studies. 
 

 The learning material is the laboratory notes and supporting material (in audio and visual 
formats) which the student uses to complete the laboratory experiments and assignments. 

 
The purpose of this report is to consider the following four points: 
 

1. Identify issues relating to laboratory access for students with disabilities, taking into account 
the individual’s needs and particular disability or disabilities. 
 

2. Identify ways in which existing laboratories can be modified or new laboratories can be 
designed to support the learning experience for students with disabilities. 
 

3. Create a laboratory audit document (essentially a questionnaire) for use when looking at 
laboratory adjustments that need to be made to support students with disabilities. This will be 
for both auditing existing laboratories and for the creation of new laboratories. 
 

4. Create an information pack consisting of suitable documentation, presentation slides and 
awareness flyer/poster which can be used to (i) inform departmental staff of student needs in 
laboratories, and (ii) inform ways in which to modify existing or create new laboratories with 
disability access as a central focus. 
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Within this document, the approach taken was to undertake an initial literature review from the 
following sources: 
 

1. Government and non-government organisations working on supporting people with 
disabilities, particularly related to the education field, primarily within Ireland. 
 

2. Academic papers relating to laboratory adjustments to support students with disabilities. 
 

3. Specific key word searches using the Google Internet search engine. 
 
The following sources are also identified but not used here. However, it is important to note that these 
sources, with the aid of the SALEIE partners, should be used in future work: 
 

1. Government and non-government organisations working on supporting people with 
disabilities, particularly related to the education field within the other SALEIE partner 
countries. 
 

2. Government and non-government organisations working on supporting people with 
disabilities, particularly related to the education field external to the SALEIE partner countries 
– internal and external to Europe. 
 

3. Other academic paper sources. 
 

4. Further key word searches using Internet search engines. 
 
The information provided here forms the starting point for further discussions within the WP 4 work 
package and also with all the SALEIE project partners. Based on the information presented here, the 
next steps are identified at the end of this report and the proposed activity outcomes for the SALEIE 
project are also identified. 



 

  
 

Project funded by the EU Lifelong Learning Programme Project Reference No. 527877-LLP-1-2012-1-UK-ERASMUS-ENW  
 

 
 http://www.saleie.york.ac.uk Project Coordinator: Tony Ward, University of York Email: tony.ward@york.ac.uk 

3. Considering laboratory adjustments? 
 
In an education environment, laboratory adjustments are changes made to the arrangement, 
resources and assessment mechanism(s) of the laboratory in order support students with disabilities 
so that they can fully engage with the learning process and to ensure that their particular disability or 
disabilities do not adversely affect their ability to learn. In this work, arrangement will refer to the 
physical infrastructure, resources will refer to the laboratory equipment and learning material, and 
assessment mechanism(s) will refer to how the student would be assessed. 
 

The intention should not be to give a student with a disability an unfair advantage – 
rather to allow these students to compete on an equal footing with their non-disabled 
peers. This allows for all students to be assessed to the same required criteria and 
enable academic standards to be maintained. 

 
To achieve this then the arrangement of the laboratory and resources that the laboratory provides 
would need to consider how both students with disabilities and their non-disabled peers effectively 
learn. These physical adjustments also allow for the assessment mechanism(s) to be adjusted as and 
when required. 
 
These adjustments would come under the term educational accommodation. Educational 
accommodation is defined in [2] as: 
 

“An educational accommodation is an arrangement that involves introducing some type 
of support for a student. This can be an arrangement for a student to be able to tape 
lectures, to have information available in different formats or to be able to sit an 
examination in a quiet room.” 

(source: [1], Module 6, page 81) 
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This would be just one definition (with limitations) and it would be important to identify and 
understand what other definitions exist for the term educational accommodation. The above 
definition does not specifically identify the physical infrastructure, which here would be the laboratory 
environment. 
 
What is a laboratory? 
 
The definition for a laboratory used here is that provided by the Oxford English dictionary. The 
definition provided there [2] is given as: 
 

noun  (plural laboratories) 
 
a room or building equipped for scientific experiments, research, or teaching, or for the 
manufacture of drugs or chemicals 

(source: definition taken from [2]) 
What is the purpose of the laboratory? 
 
The purpose of a laboratory is to effectively assess the knowledge and abilities of individual students 
whilst at the same time upholding the academic standards as set by the particular academic 
institution. The laboratory experiments and projects that the student would undertake would be set-
up for the required subject to be studied and the required subject learning outcomes. These learning 
outcomes [3] would be established for the subject studied to identify where the educator wants to the 
students to finish and what the educator wants them to learn. The learning outcomes would then fit 
into the three domains (types) of learning classification: 
 

1. Psychomotor. 
2. Cognitive. 
3. Affective. 
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Therefore, the design of the laboratory and the experiments to undertake would need to suitably 
address the learning outcomes. 
 
What types of laboratories are used? 
 
Within the electrical and information engineering (EIE) disciplines, a range of laboratories are used to 
introduce and develop knowledge and skills. These have different infrastructure and resource 
requirements. In addition, they also would have different access and support personnel requirements. 
For example, typical laboratories include: 
 

1. Computing laboratory (computer hardware and software applications). 
2. Analogue and digital electronic circuit laboratory (electronic hardware). 
3. Test and instrumentation laboratory. 
4. Computer network laboratory. 
5. Electrical machines laboratory. 

 
Why make laboratory adjustments? 
 
The common (traditional) way in which laboratories are designed and developed are for students who 
do not have any disability or disabilities and as such, the arrangement and resources are with these 
non-disabled students in mind. To ensure that the learning experience and the 
examination/assessment systems employed within the laboratory enables, as far as possible, students 
with disabilities to compete equally with their non-disabled peers, it would normally be expected that 
specific and reasonable adjustments to the arrangement, resources  and assessment mechanism(s) 
would need to be made. A reasonable adjustment might be any action that helps alleviate an 
educational disadvantage whilst ensuring fairness to learners without disabilities in that learners with 
disabilities will not have advantage over their peers. However, there would be effort and cost 
associated with undertaking adjustments which would need to be considered. 
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4. Types of laboratory adjustments 
 
Laboratory adjustments would need to be made where the needs of students with disabilities are not 
suitably met. These can include: 
 

1. Adjustment of the provided laboratory material. 
2. Adjustment of the assessment mechanism(s). 
3. The provision of assistive technologies. 
4. Modifications to the physical infrastructure. 
5. Making the students aware of their rights and responsibilities. 
6. Making the staff aware of their rights and responsibilities. 
7. Providing staff with the correct training to support students with different disabilities. 

 
An initial point to start with would be to identify as to what adjustment would exactly be required. It is 
therefore important to identify the different types of adjustments that could be made, what these 
adjustments actually mean to the operation of the laboratory and what would be required to set-up, 
develop and maintain these adjustments. For example, adjustments would include: 
 

1. The provision of visual material in different formats. 
2. The provision of material in an audio format rather than a visual format. 
3. Modification of the experiment procedures and laboratory experiment notes. 
4. Modification to the assessment requirements and assessment mechanism. 
5. Access to the laboratory outside the scheduled laboratory session times. 
6. Providing the necessary access into the building where the laboratory room is to be run. 
7. Providing the necessary access within the building to and into the laboratory room. 
8. Providing the necessary furniture for the student. 
9. Providing access for personal assistants. 
10. The provision and integration of assistive technologies such as specialised software support. 
11. Suitable lighting, heating and colour schemes. 
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12. Faciliating access to laboratories. For example, the availability of lifts, ramps for wheelchair 
users to navigate over steps and power assisted doors. Access to suitable sanitation faciltiies. 

13. Suitable signage (for example room numbering and information text at suitable positions and 
using a suitable font type, size and colour). In addition, signage in different formats such as 
Braille can be used to aid room identification for sight impaired students. 

14. Provision of additional infrastructure such as power sockets for charging electric wheelchairs 
to be included within the laboratory room. 

15. Ensuring that the staff would be aware of the students’ needs and how to support the 
students with dignity and respect as core values. This aspect of information dissemination 
would normally be covered under the country’s data protection act (or equivalent) which 
would require the institution to ensure that personal information is kept secure and that only 
the staff who require information on a student are aware of this. In addition, the question 
would be as to whether adjustments can be made and how health & safety aspects are 
suitably addressed. For example, what would be the evacuation plans in the case of 
emergency? 

16. Identifying the roles and responsibilities for the staff involved. 
 
Given that there may be the need to make laboratory adjustments, a laboratory could then be 
classified as one of three types: 
 

1. No laboratory adjustment made. 
2. Adjustments made to an existing laboratory. 
3. A new laboratory designed with adjustments built in.  

 
Where no laboratory adjustments have been made then this can be either: 
 

1. No adjustments required. 
2. Adjustments required but not made. 
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Where no adjustments are made to a laboratory then there would need to be asked the question as to 
why no adjustments have been made or would be considered? 
 
Where adjustments are made either by modifying an existing laboratory or by building in accessibility 
from the concept stage of a new laboratory, the question would then need to be asked as to what 
reasonable adjustments should be made? 
 
When considering adjustments then a building for everyone approach can be adopted. This subject is 
introduced in section 6. 
 
The adjustments can be either permanent adjustments or temporary adjustments. By temporary, this 
means that the required infrastructure or resources are available within the laboratory when required 
but can be moved around (mobile) to different laboratories. For example, where a specific work area 
would be required then if the adjustments were not fixed and permanent (such as adjustable desk 
height or assistive technology computing equipment) then the laboratory would have the ability to be 
reconfigured for different cohorts. 
 
In order to consider making suitable and reasonable adjustments, there needs to be a suitable 
resource of information on: 
 

1. What laboratory adjustments can be made to support students with different types 
(classifications) of disability? 

2. How do such adjustments affect the academic performance of the student and how are 
academic standards maintained? 

3. Where can verifiable and trust worthy information be sourced? These would include: 
 

i. Government departments tasked with supporting people with disabilities. 
ii. National legislation (e.g. acts of parliament) and guidelines. 

iii. European level legislation and guidelines. 
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iv. International level (outside the European Union) legislation and guidelines. 
For example, the United Nations Universal Declaration of Human Rights 
[4]. 

v. National, non-government organisations supporting people with 
disabilities. 

vi. Outcomes from European projects related to accessibility (education and 
society in general). 

vii. Academic papers. For example, a key word search for “disability” on the 
United Kingdom Higher Education Academy [5] website provided 9 papers 
as identified in table 1, and table 2 lists 23 papers from IEEExplore [8] for a 
key word search for “higher education disabilities”. 

viii. Institution level projects and experiences in supporting students with 
disabilities. 

ix. Local and national government schemes for supporting people with 
disabilities, such as grants for home improvements. For example, within 
Ireland then local councils provide (i) home adaptation grants [6], and (ii) 
mobility aid grants [7] which aim to support people with disabilities 

 
Table 1. The Higher Education Academy [5], keyword search for “disability” results 
Paper no. Paper title Date 
   
1   

Developing an inclusive curriculum for disabled students: the case of Geography, Earth and Environmental Sciences 02-10-2006 

2   
Managing off-campus Learning for Students with Disabilities - Toolkits for Success  

3   
New guidance provides medical schools with a wealth of suggestions on supporting medical students with disabilities  

4   
Best Practice Guide: disabled social work students and placements 01-06-2005 
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5   
Improving provision for disabled postgraduate research students (Premia) 04-01-2005 

6   
FDTL4 update: Incorporating disability equality within clinical practice  

7   
GMC/Gateways disability project  

8   
ALERT - Accessibility in Learning Environments and Related Technologies  

9   
Barriers to Success? Disability Identity in Higher Education 02-05-2006 

 
 
Using the IEEExplore database [8], a keyword search for “higher education disabilities” returned 23 
results. These are listed in table 2. 
 
Table 2. IEEExplore [8], keyword search for “higher education disabilities” results 
Paper no. Paper title Year 
   
1  Institutional resources for inclusion of students with disabilities in the process of higher education 2010  
2  Construction of Teaching Aids Network System for Higher Education of People with Visual Impairment 2012  
3  Engineering insights: developing stem education for students with disabilities leads to K-16 partnerships 2003  
4 The impact of the “Americans with Disabilities Act” on engineering education 1996  
5 Modern Education Technologies in Higher Special Education 2009  
6  “Design for All in the Context of the Information Society”: Integration of a Specialist Course in a Generalist M.Sc. Program in Electrical and Electronics Engineering 2012  
7 E-Learning with Computer Technology in Handicapped Higher Education 2009  
8 Mathspeak: An Audio Method for Presenting Mathematical Formulae to Blind Students 2012  
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9  Creating collaborative developmental communities: A pipeline to Science, Technology, Engineering and Mathematics (STEM) education 2007  
10  Sensitivity Analysis of Neural Network Parameters for Identifying the Factors for College Student Success 2009  
11  Human capital development: The importance of constructing auditory processing intervention instrument for underachiever students 2009  
12  First-year engineering students with dyslexia: Comparison of spatial visualization performance and attitudes 2013  
13 Reframing Teachers' Conceptions of Accessible E-Learning Designs 2008  
14 Innovations in Tertiary online for Students who are blind or vision impaired 2006  
15  Heterogeneous network facility for distance education for parents and rehabilitation professionals in the field of intellectual disability 2013  
16 Challenges and Lessons Learned in Teaching Software Engineering and Programming to Hearing-Impaired Students 2007  
17 Using Speech Recognition for Real-Time Captioning and Lecture Transcription in the Classroom 2013  
18 Using cellular phones in higher education: mobile access to online course materials 2005  
19 Universal design for online courses: Addressing the needs of non-traditional learners 2012  
20 Improving Web accessibility by providing higher education facilities for Web designers and Web developers following the design for all approach 2005  
21 Introducing assistive technology to engineering students 2000  
22 Virtual Reality system to the inclusion of people with disabilities in the work market 2013 

 
23 Personalised Support for Students with Disabilities Based on Psychoeducational 

Guidelines 
2008 
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5. Defining “disability” 
 
In order to understand the needs for students with disabilities, there is a need to understand the 
terminology used and the meaning of the terminology. An overarching understanding is therefore 
initially required. 
 
Firstly, all students with disabilities do not have the same type of disability. Hence, the types 
(classifications) of disability considered need to be identified as this then relates to how suitable 
support can be provided. Hence, there would be: 
 

1. A generic definition of disability. 
2. A definition of disability for a specific purpose (e.g. higher education). 
3. A list of disability types (classifications). 

 
Two underlying considerations should also be kept in mind: 
 

1. Everyone has the right for privacy. 
2. Everyone has the right to be treated with dignity and respect at all times. 

 
Within the SALEIE project, disability types (classifications) used by the partner institutions are being 
identified and collated as part of work package 4. However, it is not yet certain as to what the 
definition of disability is used by the countries and institutions. It would then be important to identify 
such definitions and compare these. For example, within Ireland then the Equal Status Act (2000 to 
2004) [9], defines disability as: 
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Definition of “disability” 
 
‘‘disability’’ means— 
(a) the total or partial absence of a person’s bodily or mental functions, including the 
absence of a part of a person’s body, 
(b) the presence in the body of organisms causing, or likely to cause, chronic disease or 
illness, 
(c) the malfunction, malformation or disfigurement of a part of a person’s body, 
(d) a condition or malfunction which results in a person learning differently from a person 
without the condition or malfunction, or 
(e) a condition, disease or illness which affects a person’s thought processes, perception of 
reality, emotions 

(source: definition taken from [9]) 
 
 
In the 2005 Disability Act (Ireland) [10], disability is defined as: 
 

“A substantial restriction in the capacity of the person to carry on a profession, business or 
occupation in the State or to participate in social or cultural life in the State by reason of 
an enduring physical, sensory, mental health or intellectual impairment.” 
(source: definition taken from [10]) 

 
 
An additional definition of disability from [1] relating to higher education is: 
 

“A student is disabled if he/she requires a facility which is outside of the mainstream 
provision of the college in order to participate fully in higher education and without which 
the student would be educationally disadvantaged in comparison with their peers “. 

(Source: [1], page 31 – relating to higher education) 



 

  
 

Project funded by the EU Lifelong Learning Programme Project Reference No. 527877-LLP-1-2012-1-UK-ERASMUS-ENW  
 

 
 http://www.saleie.york.ac.uk Project Coordinator: Tony Ward, University of York Email: tony.ward@york.ac.uk 

It would be important to identify the definitions of disability in order to compare and contrast what 
disability means to different European countries, and how these definitions reflect national and 
international trends. When considering these definitions, individuals should also take into account: 
 

1. The use of suitable terminology. 
2. How individuals with disabilities should be consulted. 

 
For example, certain terminology that was used in the past is no longer considered appropriate 
terminology. For example, the National Disability Authority in Ireland identifies a number of example 
appropriate terms [11]: 
 
Term no longer in use: the disabled 
 
Term Now Used: people with disabilities or disabled 
people 

Term no longer in use: mental handicap 
 
Term Now Used: intellectual disability 

Term no longer in use: wheelchair-bound 
 
Term Now Used: persons who uses a wheelchair 

Term no longer in use: mentally handicapped 
 
Term Now Used: intellectually disabled 

Term no longer in use: confined to a wheelchair 
 
Term Now Used: wheelchair user 

Term no longer in use: normal 
 
Term Now Used: non-disabled 

Term no longer in use: cripple, spastic, victim 
 
Term Now Used: disabled person, person with a 
disability 

Term no longer in use: schizo, mad 
 
Term Now Used: person with a mental health 
disability 

Term no longer in use: the handicapped 
 
Term Now Used: disabled person, person with a 
disability 

Term no longer in use: suffers from (e.g. asthma) 
 
Term Now Used: has (e.g. asthma) 

 
(Source: [11], National Disability Authority, Appropriate Terms to Use) 
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These terms were identified from the NDA Guidelines on Consultation [12]. This document provides 
guidelines for people who would undertake a consultation process with people who would be affected 
by certain issues or particular decisions, by asking them about their needs, listening to their views and 
making sure the outcomes are communicated to those involved. 
 
 
6. Building for everyone: a universal design approach and shared spaces 
 
When considering adjustments to laboratories, these are typically undertaken once a laboratory has 
been set-up and therefore would need to be modified to support students with disabilities. However, 
an alternative approach would be to undertake a building for everyone approach [13, 14]. The Centre 
for Excellence in Universal Design in [14] provides a set of documents on building for everyone that is 
considered in two parts: (i) a universal design approach and (ii) shared space. 
 
The universal design approach is defined as: 

 
"Building for Everyone: A Universal Design Approach" provides comprehensive best 
practice guidance on how to design, build and manage buildings and spaces so that they 
can be readily accessed and used by everyone, regardless of age, size ability or disability. 

(source: definition taken from [15]) 
 
A set of guidelines have been produced for reference. These guidelines are set-up as a series of 
ten documents on: 
 

1. External environment. 
2. Entrances and Horizontal Circulation. 
3. Vertical Circulation. 
4. Internal Environment and Services. 
5. Sanitary Facilities. 



 

  
 

Project funded by the EU Lifelong Learning Programme Project Reference No. 527877-LLP-1-2012-1-UK-ERASMUS-ENW  
 

 
 http://www.saleie.york.ac.uk Project Coordinator: Tony Ward, University of York Email: tony.ward@york.ac.uk 

6. Facilities. 
7. Building Types. 
8. Building Management. 
9. Planning. 
10. Index and Terminology. 

 
It identifies seven principles: 

1. Equitable Use. 
2. Flexibility in Use. 
3. Simple and Intuitive Use. 
4. Perceptible Information. 
5. Tolerance for Error. 
6. Low Physical Effort. 
7. Size and Space for Approach and Use. 

 
Accompanying the universal design approach is the shared space information site [16] which is 
described as: 
 

"Shared Space, Shared Surfaces and Home Zones from a Universal Design Approach for 
the Urban Environment in Ireland" explores contemporary national and international 
practices and thinking on Shared Spaces, Shared Surfaces and Home Zones and to 
investigate these concepts from a Universal Design approach in the Irish urban 
environment. This report sets out key evidence based findings and provides key 
recommendations in relation to the implementation of Shared Spaces, Shared Surfaces 
and Home Zones in Ireland. 

(source: definition taken from [16]) 
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Two documents on Shared Space are available: 
 

1. Executive summary. 
2. Full report. 

 
As part of the work to be undertaken here, the information on the universal design approach and 
shared space will be reviewed and relevant information extracted for further investigation. 
 
 
7. Access to physical infrastructure 

 
All images used in this section (Access to physical infrastructure) are used with permission. All 
images are used with permission from: Series of handbooks entitled Students with Disabilities 
created as part of the TEMPUS project Education for Equal Opportunities at Croatian Universities – 
EduQuality (Nr: 158757-TEMPUS-1-2009-1-HR-TEMPUS-JPGR) led by the University of Zagreb, 
http://www.eduquality-hr.com/ ). 
 

7.1. Physical barriers 
Students with disabilities often face a range of barriers to accessing education. However, of all the 
barriers that students with disabilities face in higher education, the most obvious ones are the physical 
barriers that: 
 

 Usually restrict access to parts of a university campus. 
  Other facilities of great importance for the quality of student life.  

 
The built environment, especially older infrastructure, often appears to have been built to exclude 
students with disabilities rather than include them as an integral part the academic community. The 
introduction of appropriate legislation at a national level means that new buildings are mostly 
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accessible to students with disabilities. However, awareness should be raised with respect to barriers 
in: 
 

 Transportation. 
 Information technology (IT) resources and other equipment. 
 Different types of barriers in general that would be encountered on a day-to-day basis. 

 
It is important to mention and be aware of some general barriers that are faced by students with 
disabilities, and to the ways in which they can be avoided in line with the recommendations for quality 
construction. In order to create facilities for everyone and to enable the fulfillment of everyone's 
needs, it is necessary to identify the barriers, which can be vertical, horizontal, ergonomic, 
anthropometric or sensory. 
 
Vertical barriers represent the biggest problem for students with motor impairments. Height 
differences should not be greater than 2 cm for wheelchair users to be able to overcome them. 
Alternatively, elements of accessibility (such as ramps and lifts) for overcoming height differences 
should be introduced as shown in Fig. 7.1. 

 
Figure 7.1. Illustration showing different persons - a wheelchair user, a person with a cane, a person 
pushing a baby pram - overcoming height differences by means of a ramp. 
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Horizontal barriers prevent entry and safe movement in buildings and facilities. Entrances to buildings 
or interior halls or corridors that are too narrow prevent unobstructed passage of two persons using a 
wheelchair of other types of mobility aids. On the other hand, doors and passages that are 90 cm 
wide allow safe passage to everyone. For this reason, all doors and entrances to elevators should be 
at least 90 cm wide.  
 
Access paths to buildings and hallways in buildings should be at least 150 cm wide, allowing one to 
proceed without having to alter one's navigation path when another person is coming from the 
opposite direction. Better still, indoor hallways should be 180 cm wide, allowing two persons using 
wheelchairs or other mobility aids to pass each other by without obstacles. Interior spaces should be 
120 cm wide, with the exception of entrance areas, which should be at least 150 cm wide as they 
require additional space for other functions and activities, see Fig 7.2. 
 

 
Figure 7.2. The illustration shows the width of access paths or hallways allowing simultaneous 
movement of several persons. 
 
Ergonomic barriers prevent or hinder the use of equipment and objects in everyday life. Ergonomics 
takes into consideration human beings, their abilities and skills, as well as the limits within which 
demands may be made on them. This approach enables adequate use of human energy in an 
environment in which people can produce maximum effect without unnecessary exposure to risks of 
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injury or illness. Ergonomic design is the “design of objects for human use” in such a way that human 
capabilities and limitations are taken into account. As an example, Fig 7.3 shows an ergonomically 
designed computer mouse. 
 

 
Figure 7.3. The illustration shows an ergonomically shaped computer mouse. 
 
Sensory barriers occur when the requirements and needs of sight impaired and hearing impaired 
persons are not taken into account during the planning and construction of buildings. Blind and 
visually impaired persons orientate themselves by touch and/or sound, and deaf persons by sight, see 
Fig 7.4. Therefore, all information should be available through at least two senses: sight, hearing or 
touch.  
 

 
Figure 7.4 Movement of sight impaired students indoors. The signs that warn of danger spots can be 

made by using tactile indicators or they can be visually presented. 
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It is necessary to ensure the availability, timeliness, comprehensibility and clarity of information. The 
information should be easy to read, and it should be displayed in letters of appropriate size and font 
type, with clear contrast. Lighting should be suitably regulated, without a glare, and emergency 
signage should be displayed in a timely manner. 
 
7.2. Avoiding barriers 
Entrance area 
The entrance area is defined as an entrance that can be reached either directly from a public 
pedestrian space or by using elements of accessibility for overcoming height differences. An accessible 
entrance area should be clearly marked with the international symbol of accessibility.  
 
The design and construction of an entrance area requires special attention; entrances should be 
designed and constructed in such a way that they can be reached at any time without obstacles. 
Entrance areas should provide protection from bad weather and precipitation, they should be well lit 
and enable unhindered movement and usage for everyone, see Figs 7.5 and 7.6. 
 
The entrance area should be wide enough for unhindered movement of students with motor 
impairments and of visually impaired students who use guide dogs. Entrance doors should be swing 
doors or sliding doors. It is recommended that revolving doors should be avoided because they hinder 
the movement of students in wheelchairs and represent an increased risk for blind and visually 
impaired students. Signs should be placed on entrance doors indicating the door opening direction.  
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Figure 7.5. Example of bad practice. 

 
Figure 7.6.Photograph showing an accessible double entrance door. 
 
 
Maneuvering space 
All persons need space for unhindered movement: their maneuvering space. Adults need 60 cm of 
space to walk freely, and 60 × 60 cm to turn around the axis of their body. Blind and visually impaired 
students who use mobility aids need 120 × 120 cm, and students in wheelchairs 150 × 150 cm. A larger 
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maneuvering space requires more space to be envisaged during the design and construction stages. 
Construction should be carefully planned to provide enough space for free and unhindered movement 
for everyone. 
 
Accessible approach 
Approach routes and passages include all access paths leading to buildings, entrances to apartments, 
staircases, elevators and hallways. Adequate design of access paths, passages, entrances and hallways 
enables unhindered movement and use of these facilities. Access paths should be wide enough for 
unhindered access. The surfaces should enable unhindered movement of students with motor 
impairments, and of sight impaired students who use a guide dog or a sighted guide. 
 
Furnishings and fittings 
Accessible furnishings, see Fig 7.7, greatly affect the accessibility of a facility for students with 
disabilities. When arranging the furnishings, it is necessary to take into account the dimensions 
required for maneuvering space. The equipment which is accessible from a wheelchair and does not 
hinder movement should be wall-mounted and stand in contrast to the floor and walls. While selecting 
the furnishings, the active reach of students in wheelchairs should be taken into account. Desk and 
table tops should be at least 85 cm in height, with knee space that is at least 70 cm high and at least 50 
cm deep. Chairs should have seats that are up to 45 cm high, measuring 40× 40 cm in surface, and a 
back rest that is 50 cm high. 

 
Figure 7.7. The illustrations show furnishings that are accessible to students with disabilities. 
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Classrooms 
During the course of their studies, students spend most of their time in classrooms or lecture halls. A 
prerequisite for high quality classes is the students' concentration and the physical accessibility of the 
classroom. At Croatian universities there are still classrooms which are inaccessible. An example of bad 
practice is when lecture halls have fixed seating on a sloped floor (see Fig 7.8), and the seats can only 
be reached by stairs.  

 
Figure 7.8. An example of bad practice. 
 
Spatial accommodation of classrooms is important for unobstructed movement of students with 
disabilities. Particular attention should be paid to ensure an accessible approach, entrance area, 
sufficient maneuvering space and other elements of accessibility, see Figs 7.9 and 7.10. 
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Figure 7.9. The illustration shows an accessible classroom with sufficient maneuvering space. 

 
Figure 7.10. The photograph shows a classroom designed in such a way that the entrance is on the 
same level as the floor, and there is a sufficiently wide aisle between the desks to allow barrier-free 
passage. 
 
Hearing impaired students have no problems with physical accessibility, but it is advisable to ensure a 
seat for them and their interpreter/note taker (if they have one) in the first row, in a place with 
enough light so they can follow the teacher or interpreter more easily, or take notes during 
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presentations, which are often shown in the dark. Students in wheelchairs should be provided with 
desks of a suitable height, as well as suitable lighting during presentations. 
 
Computer rooms 
Contemporary technological achievements are almost indispensable for the learning process and the 
acquisition of new knowledge, skills and competences. For this reason, much thought is being given to 
the application of assistive technology in the education process of students with disabilities. In 
addition to the application of specific hardware and software solutions aimed at facilitating the use of 
computers, physical accessibility of computer rooms to students with disabilities should also be 
ensured. The furniture and equipment inside the computer room should be arranged in the following 
manner:  
 

 Mobility should not be hindered. 
 The furniture and equipment should be easy to use. 
 The depth and height of the furniture should be in accordance with the user's needs (for 

instance, desks with adjustable height are recommended). 
 Desks should have sufficient knee space depth for wheelchair users, and should be of 

appropriate height and with sufficient clearance from the floor to the underside for the 
wheelchair armrest to fit. 

 
In some cases, the accessibility of computer technology can be improved by simply repositioning the 
keyboards and computer screens, see Fig 7.11. 
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Figure 7.11. The photograph shows the interior of an accessible computer room, with accessible 
computers for students with disabilities marked with the international symbol of accessibility. 
 
Laboratories and rooms for practical classes 
Faculties in their study programs should ensure equal rights and opportunities for participation in all 
types of classes without discrimination. Each institution should ensure access for students with 
disabilities to the premises where exercises are held, and enable their active participation in the 
exercises, with or without the assistance of mentors, student tutors, assistants or personal assistants. 
A laboratory is a room where research, measurements and experiments are conducted under 
controlled conditions. Depending on the type of experiments which are conducted, laboratories can be 
organized in different ways. Regardless of the type of a laboratory, it is important to provide access to 
students with disabilities and enable them to use it. All assignments, instructions for the exercises and 
warnings should be written in standard print and in Braille. 
 
Libraries 
It is necessary to provide a safe and barrier-free library entrance for students with disabilities. The 
interior of the library should be clearly marked, and an orientation plan should be available at the 
library entrance. If there is a checkpoint system at the entrance to the library, it should be positioned 
in such a way to enable unobstructed passage for students who use a wheelchair or other types of 
mobility aids. Notice boards should be placed in such a way that their content is within the visual field 
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of students with disabilities. Shelves should be organized in such a way that they are reachable from a 
wheelchair. The aisle between the shelves should be barrier-free. If the library cannot ensure access to 
the shelves, assistance should be provided by the library staff, see Fig 7.12. 

 
Figure 7.12. Examples of bad and good practice. The photograph shows a barrier-free aisle between 
the shelves which is wider than 150 cm (good practice). However, the books on the shelves are outside 
the reach range of students in wheelchairs (bad practice). 
 
At a workstation (desks and chairs) in a reading room, ergonomic and anthropometric barriers should 
be avoided (see Fig 7.13), and sufficient maneuvering space around the furniture ensured. Height 
adjustable work desks are also suitable for students in wheelchairs. 

 
Figure 7.13. Accommodation for students with disabilities within a library. 
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Administrative services 
Administrative services of faculties are places which students visit very often during their time at the 
university. Therefore, it is very important to ensure that they should be accessible, comfortable and 
efficient (see Fig 7.14). The administrative desk should be designed in such a way that it has at least 
one counter accessible to students with disabilities, that is, within the reach range of students in 
wheelchairs. The desk should have good lighting to accommodate visually impaired students, and 
enough space for the use of both left and right hands. 

 
Figure 7.14. Possible adaptation of the interior of an administrative office to the needs of students 
with disabilities. The middle window features a communication aid. 
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