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for innovation and development of the scale needed for XR technology. In general, there
are no established grants, structures, or schemes for financing XR projects. Some focus
group participants pointed out that securing funds for digital projects was more challeng-
ing for primary schools than for upper secondary schools. Moreover, many XR platforms
require the payment of ongoing licenses for maintenance. Likewise, some XR platform
providers only offer enterprise solutions that are too expensive for public schools [5].

4. Discussion
4.1. Comparison between the literature and the interviews

The focus group participants emphasized that to make XR technology more accessible
and usable for all, there was a need for further research and development to identify
pedagogical opportunities and advantages, as well as disadvantages and limitations in a
national context. A representative quote from an educator stated that “fo succeed with
XR technology in the classrooms, a certain degree of time and patience is required”.
Moreover, the participants underlined the importance of developing practical guides,
manuals, and procedures for the integration of XR technology into schools.

Our findings from the focus group interviews show many similarities with the find-
ings of a selective and weighted literature search that we have conducted previously [9].
During this literature review, we found positive outcomes of using XR technology in
education related to increased learning gains, improved social skills, improved self-im-
age, facilitated emotional reactions, improved cognitive skills, and increased motivation,
engagement, and interest [9]. Moreover, we uncovered challenges related to economic
costs, physical space, health, pedagogy, editorial limitations, and lack of universal design
[9]. On the one hand, the focus group participants mirrored positive aspects related to
engagement, motivation, and interest. Furthermore, they gave practical examples of how
experience-based learning can bring practical context to abstract educational content. On
the other hand, the participants put a greater emphasis on challenges related to expertise,
digital infrastructure, and funding, as well as accessibility:

First, technology anxiety and skepticism, and the lack of digital skills, experience,
and familiarity with XR technology affect educator acceptance negatively. Low ac-
ceptance means in practice that educators are reluctant to try out or incorporate XR tech-
nology in their teaching. Thus, focus group participants emphasized the importance of
developing guides with an educator of average digital skills in mind, rather than an early
adopter. Moreover, traditional analog teaching tools must remain a viable option. XR
technology should be an addition to, not a replacement of traditional teaching tools [8].
Second, financial, and digital infrastructure-related barriers might prevent educators
from implementing XR projects in their schools. Many public schools have a limited
budget, and digital tools compete with many other items for financial resources. Conse-
quently, many schools will range the versatility of a teaching tool to be more important
than potential gains in one singular topic. Thus, many schools will prioritize digital tools
that can be used for various purposes, topics, and levels. Computers, tablets, or phones
can be repurposed, while XR devices and applications today are limited and lack author-
ing capabilities. Likewise, the full potential of ubiquitous pedagogical integration and its
effects remains under-researched. Some participants, however, suggested that the ongo-
ing maturation and consolidation process of XR technology might diversify the possibil-
ities and provide a larger range of XR devices and applications suited for education in
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the future. Moreover, they argued that investments in new equipment will always be
necessary during the introduction phase of new technology.

Third, representatives of user organizations for people with disabilities have pointed
out the need for making XR technology more accessible and usable for all. These barriers
of XR technology exclude a significantly greater number of students than other digital
learning tools, especially if used in default mode only. Technological challenges related
to the accessibility and usability of XR technology have been reviewed elsewhere [§].

4.2. Need for future research

To make XR technology more accessible for schools, we must solve challenges around
pedagogical integration, expertise, digital infrastructure, and funding. We argue that
these suggestions are transferable from a Norwegian to an international setting. Moreo-
ver, discussion of a fifth need for increasing accessibility, usability, and general universal
design of both XR devices and applications is also of importance [8].

4.2.1.  Pedagogical integration and effects

There is a need to highlight and communicate both the educational opportunities of XR
technology and its limitations. There is a need for more research on the possibilities and
effects of using XR technology in schools. There is, for example, a lack of widespread
research that measures learning outcomes and the long-term effects of technology in
schools on a national and regional level [9]. There is a need for research that identifies
the practical benefits and limitations of XR technology, as well as solutions to mitigate
the limitations and possible synergies between topics and teaching tools.

Moreover, there is a need for implementation research on how to streamline and
integrate XR technology with national curricula alongside analog teaching tools. There
is a need for diversification of software applications that fit the national curriculum, as
well as the development of guides and manuals to smoothly integrate XR technology
into national and local curricula. Likewise, there is a need to develop and implement
authoring methods that allow for easy editing and adaptation of virtual content to differ-
ent topics/subjects and the individual educators' needs and learning styles. Moreover,
there is a need to investigate the benefits and limitations of XR technology for various
student groups, as well as the conditions that facilitate benefits and mitigate limitations.

4.2.2.  Skill development and acceptance

There is a need to develop and improve the digital skills of educators and decision-
makers to increase acceptance for, as well as lower the threshold for implementing XR
technology in schools. Supporting educators in their role as an educator is important. XR
technology is meant to complement existing analog and other digital aids, not replace
them. The educator should always feel to be in the driver’s seat, and that they are the
ones deciding if and which XR technology fits their teaching style for any given purpose.
To allow educators to become familiar with XR technology, it could be useful for schools
to be able to rent equipment such that the educators can test the XR devices and applica-
tions. It can make sense, for example, to let educators first play an unrelated game like
Beat Saber to learn how to navigate inside and interact with the digital world. Local,
regional, and national science, technology, knowledge, and competence centers could
realize the introduction to XR technology by offering schools the rental of equipment.
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Moreover, such centers could exhibit permanent XR installations for classes and educa-
tors to visit to familiarize themselves with the technology. Likewise, the centers could
arrange events at individual schools or organize staff training sessions for XR technology
to develop the skills of the educators.

4.2.3.  Digital infrastructure and manuals

There is a need to create a digital infrastructure that suits the national and local school
systems both technologically and methodologically. An infrastructure for integrating XR
technology in education should provide practical and technical solutions to common
challenges such as login or payment, rigging, and setup. In Norway, for example, it
should be possible to log in to XR devices through FEIDE, a service for unified identity
management in Norwegian education, or the respective system in other countries. Like-
wise, payment procedures for licensing should be developed that can be easily integrated
into the schools' financial routines and procedures. Moreover, a guide or manual should
be developed detailing requirements, preparations, and instructions for the setup and in-
itialization of XR technology. This guide should include background information about
AR, MR, and VR technologies in general as well as specific devices and equipment and
explain how educators can set up the technology physically, install software, and provide
instructions on basic functions such as settings or controls. This manual should be co-
created with the help of educators to guarantee universal design for all.

4.2.4.  Funding guides

There is a need to address the financial needs required to fund the acquisition of XR
devices and applications. Schools often lack a sufficient overview of necessary equip-
ment and their costs, as well as available funding schemes. Thus, we suggest a guide or
manual that supports informed decision-making in schools. This guide should detail po-
tential equipment including their price and versatility. The guide should also sketch out
the limitations, indicate possibilities for multi-purposing, and highlight combination pos-
sibilities with traditional teaching aids. Moreover, strategies for funding should be dis-
cussed based on the experience of existing or past XR projects including (1) prioritizing
funds in the current budget, (2) project funding through applications for grants from pub-
lic authorities and agencies such as the Norwegian Directorate for Education and Train-
ing (Udir), regional research funds, or the municipalities, and (3) sponsoring by local
businesses in the community like local savings banks or medium-sized companies.

Moreover, there is a need to address the economical, ethical, and practical realities
within our society that can influence the procurement of XR technology. The education
systems in most European countries like Norway are based on the principle of providing
equal opportunities to all students regardless of background, social or financial status.
However, financial differences between individual schools exist. This difference is po-
tentially larger within and between other European countries. Thus, relying solely on
external funding might give schools in a wealthy neighborhood/country with good con-
tacts and ties to the local business community an advantage in raising funds to acquire
XR equipment compared to a school located in an impoverished neighborhood/country.
Likewise, it can be challenging to solely rely on students” mobile devices for the use of
AR. Some students from low-income families might not be able to afford an expensive
AR-compatible smartphone. Likewise, some schools might recently have procured tab-
lets or smartphones that do not support XR-related software or hardware.



556 J.T. Simon-Liedtke and R. Baraas / The Future of eXtended Reality
5. Conclusion

There is no doubt that XR technology offers some promising opportunities for primary
and secondary education: XR is an experience-based learning tool that can provide sat-
isfactory visualizations of abstract concepts and ideas. At the same time, there are certain
pedagogical, skill- and acceptance-related, digital infrastructure-related, and funding
challenges that we discuss in this paper. Moreover, we present four major areas for future
research needs related to pedagogical integration, digital skills, digital infrastructure, and
funding to make XR technology more accessible and usable for all: (1) There is a need
for pedagogical integration. This includes developing strategies for integration with na-
tional curricula, content creation for a wider spectrum of subjects, as well as evaluation
of pedagogical long-term effects. (2) There is a need for allowing educators to develop
their digital skills for this emerging technology in a non-threatening environment. (3)
There is a need for developing technological and methodological digital infrastructure
to smoothly integrate XR technology into school systems. This includes developing pro-
cedures to more easily set up and use XR projects at schools. (4) There is a need for
supporting schools in the procurement and funding process of XR projects.
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Abstract. Equal access to education for all is a prioritized goal in many parts of the
world and included in several national and international regulations. Universal
Design (UD) of information and communication technology (ICT) can ensure
accessibility of digital learning materials (DLMs). However, until recently the
implementation of UD of ICT in higher education institutions (HEIs) has been
lacking. This study investigates the practical implementation of UD of ICT of DLMs
among teachers in HEIs, challenges experienced by them, and what support is
offered by their HEI or what support they believe would be helpful when
implementing UD in DLMs. Data was collected through interviews and an online
survey from a total of twelve faculty members recruited from eight universities in
Norway and analyzed using thematic analysis. Findings indicate that teachers in
HEIs do not practice UD of ICT on their DLMs, and that they lack training,
sufficient time, and practical support from their HEIs to make their DLMs
universally designed. The paper concludes that although HEIs appear willing to
provide the necessary support and actions to implement UD of ICT, there seems to
be a lack of internal policy on UD.

Keywords. Universal design, ICT accessibility, digital learning materials, higher
education.

1. Introduction

The current rise in the digitalization of education across many areas of the world and
accelerated due to the COVID-19 pandemic has increased the use of digital learning
materials among teachers in higher education. According to a 2021 European survey [1],
an average 15% of students in higher education (HE) report having an impairment that
limits them in their studies. Norway, with 23%, is one of the five countries in that survey
with the highest share of respondents reporting they have a limiting disability (including
chronic diseases). The right to equal access to education for all is stated in national and
international legislation, including the United Nations Convention on the Rights of
Persons with Disabilities [2], and reflected in the United Nations Sustainable
Development Goal no. 4, Quality education [3]. The Norwegian regulations on universal
design of information and communication technology (ICT) solutions [4] connected to
Section 18 in the Norwegian Equality and Anti-Discrimination Act of 2018 [5]

1 Corresponding author, Adil Hussain, Department of Computer Science, Oslo Metropolitan University,
PO box 4 St. Olavs plass, NO-0130 Oslo, Norway; E-mail: adils.official @gmail.com
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specifically includes DLMs. This indicates HE teachers’ skills and practice in making
their DLMs accessible are important factors for ensuring equal access to HE.

Existing research has shown that accessibility barriers present in DLMs are the most
common hindrance for students in higher education in Norway [6], and that HEI teachers
are positive towards UD and willing towards implementing UD in their teaching and
learning materials, but they seem to lack time and sufficient training, and practical
knowledge about how make their DLMs universally designed [7-8].

The study presented in this paper aims to extend previous research by investigating
how teachers in HEIs cope with implementing UD of ICT on the DLMs used in the
classes they teach, what challenges and barriers they experience when doing this in
practice, and what support from their institution they think could be helpful in this
process and towards meeting requirements for UD of DLMs. This is done through
thematic analysis of data collected through interviews and an online survey involving
seven faculty members teaching at eight HEIs in Norway. As the data collection was
conducted in 2020, while the COVID-19 pandemic necessitated universities migrate to
a digital mode of teaching almost overnight, it became particularly interesting and
important to also include an exploration of how the university teachers in Norway
handled this transition with regards to their efforts towards UD when making DLMs. By
gaining a better understanding of how teachers in Norwegian HEIs implement UD in
their DLMs in practice and exploring their views and experiences, the presented study
proposes to contribute towards knowledge on how teachers in HE can practice universal
design of digital learning materials in an effective and efficient way as well as offer
insights into how the HEIs can support the teachers in this work.

The paper is organized as follows: Section 2 gives an overview of the methods used
for data collection and data analysis as well as the recruitment of participants. The results
are presented in Section 3, while Section 4 discusses the main findings and considers the
limitations of this research. Section 5 concludes this paper and gives suggestions for
further work.

2. Methods

This study used a qualitative approach with a combination of individual interviews and
an online survey to investigate teachers' patterns of behavior towards and views on
creating digital learning materials. Qualitative methods can offer a deeper understanding
of a problem than quantitative methods [9]. Combining different qualitative methods can
provide more in-depth insights into participants behavior and views regarding the topic
of concern. Individual interviews were chosen for this study to better understand the
experiences and challenges teachers face in practicing UD for DLMs.

Online survey was chosen due to a lack of teachers’ availability to participate in
individual interviews in relation to the transition to a digital teaching mode during the
COVID-19 pandemic at the time of data collection. To lessen the risk that collecting data
this way would affect the quality and richness of the data, measures such as offering
more descriptions in the formulation of the survey questions were taken into
consideration.
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2.1. Participants and Data collection

Participants were primarily contacted through emails sent to the 23 different heads of
department in 8 different universities in Norway. The participant recruitment criteria
were faculty members teaching at Norwegian HEIs. The data collection was performed
in October - November 2020. In total, 12 faculty members from 8 universities in Norway
participated in the interviews or the online survey. Seven faculty members (2 males and
5 females) participated in the interviews. All participants gave an informed consent
before taking part in the study. Only written notes were taken during interviews, and the
collected data anonymized. Participants’ subject areas for teaching covered the following
areas: Computer and Information Technology, Social and Political Sciences, and Public
Health and Nursing. The detailed demographics of these participants are presented in
Table 1.

Table 1. Demographics of participants for individual interviews

Data type Detail

Gender Male (2), Female (5)

Age range 35-50 (3), 51-65 (2), 65+ (1), do not want to answer (1)
Faculty Computer and Information Technology (3), Social and Political

Sciences (2), and Public Health and Nursing (2)

Role (some with multiple)

Professor (3), Associate Professor (4), Research Scientist (3)

Teaching experience (in years)

5-20 (2), 20+ (5)

Use of computer and IT services
(in years)

20-35 (5), 36+ (2)

Digital learning material
development (in years)

5-15 (3), 16-25 (3), 26+ (1)

UD and accessibility knowledge

Expert (2), Knowledgeable (3), Some knowledge (1), No
knowledge (1)

Main role (some with multiple)

Teaching (7), Research (7), Software development (1),
Administration (2)

Area of subject (some with
multiple)

Climate Change and Global Health (1), Health Care and Nursing
(2), Research Methodology (3), Interprofessional Communication
and Collaboration (1), Universal Design of ICT (2), Human
Computer Interaction (1), Technology and Society (1), Software
Engineering (1), Artificial Intelligence (1), Social and Political
Sciences (2), and Theory About Disabilities (1)

Course level (some with multiple)

Undergraduate level (4), Master’s level (7), and Ph.D. level (3)

Table 2. Demographics of online survey respondents

Data type Detail

Gender No answer

Age range 35-50 (4), 51-65 (1)

Faculty Data Science (1), Public administration (1), Political Sciences (1),
and Statistics (2)

Role No answer

Teaching experience (in years)
Use of computer and IT services
(in years)

3-10 (4), 10+ (1)
20-30 (3), 30+ (2)

Digital learning material
development (in years)

2-10 (3), 10+ (2)

UD and accessibility knowledge

Expert (1), Knowledgeable (1), Some knowledge (0), No

knowledge (3)
Main role No answer
Area of subject (some with Statistics (2), Research Methods (3), Data Analysis (1), Public
multiple) Policy (1), Quality Improvement (1)

Course level

No answer
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For the online survey, participants were recruited from the same faculties as for the
individual interviews. Five faculty members teaching within the following subject areas
participated: Statistics, Data Science and Artificial Intelligence, Political Science, Public
Administration, and Biology. The online survey was open for responses for 4 weeks. The
detailed demographics of the respondents to the online survey are presented in Table 2.

Participants were asked about their field of teaching, personal experience in their
respective fields, the type of DLMs they usually develop, their way of creating video
lectures and their knowledge about texting these videos, their expertise in using tools for
developing DLMs, knowledge about UD of ICT and related, their thoughts on
considering UD in higher education, and their intentions with supporting diverse students
and practicing UD. Participants were further asked whether they knew if the tools offered
by their universities are universally designed, and how their universities facilitate them
in practicing universal design. In addition, they were asked about how they managed
migrating to the digital mode of teaching due to the COVID-19 pandemic. Although
none of the survey respondents answered questions about their roles and course level,
many said in their comments that they have several roles and teach at more than one
course level.

2.2. Data Analysis

The collected data consisted of unstructured notes based on participants’ expressed
experiences, knowledge, observations, interactions, etc. The notes were then structured
and anonymized, while keeping the original context. A six-phase framework developed
by Braun and Clarke [10] for thematic analysis was used for the data analysis. After three
iterations, three main themes emerged from the individual interviews and online survey.
These are: Type of digital learning materials, Issues with implementing universal design
of ICT, and Teachers’ needs and the role of HEIs in the implementation of UD as shown
in Figure 1. Each of the main themes have subthemes that are detailed in the results
section.

Type of digital Issues with implementing . Teachers’ needs and the role of
learning materials uD of ICT HEls in the implementation of UD
Type of learning Digital mode of Awareness and HEls internal
material and tools  teaching - information sharing policies
Familiarity and Barriers i :
knowledge of UD UD and teachers Media center for
workplan uD

Figure 1. The three main themes with sub-themes.

3. Results

In this section, the main results and findings are presented. The results are organized into
the three main themes that resulted from thematic analysis of interviews and online
surveys. A table summarizing the main results is included for each main theme.

3.1. Types of digital learning materials

The first main theme relates to how teachers in HEIs develop and use learning materials
in teaching, lecturing, and communication with students. This theme is divided into these
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two sub-themes: Type of learning material and tools and Digital mode of teaching. The
main results are summarized in Table 3.

Type of learning material and tools: All 12 participants reported they use text and
written materials (documents, PDFs). Some also use videos of lectures or course-related
topics, mathematical exercises, scripts, and LMS quizzes and discussion forums. Tools
for developing DLMs included Microsoft (MS) PowerPoint, MS Word, LMS tools,
Google Docs, Prezi, Excel, and RStudio and R programming language. No particular
tools for making videos were mentioned by the participants.

Digital mode of teaching: All 12 participants used a digital mode of teaching. Ten
said they had adapted quite well to the situation, although 2 were feeling more
overworked than before the pandemic. All reported they received help from the
university to conduct courses online. Nine said their preferred tools for online teaching
were Zoom and/or MS Teams. Three reported the tools for online teaching were not fully
accessible. The main challenges with online teaching were reduced interaction and less
active students in online classes, and communicating with students through the LMS.
The Norwegian regulations [4] require videos be texted if used as DLMs. Eight reported
they did not know how to text videos, but two said they instead made the manuscripts
available to students. The main reasons given for not texting videos were lack of time
and no help with texting videos at the university.

Table 3. Summary of results Type of digital learning materials (N=12)

Sub Theme Category Participants reported No. replies
Type of Type of DLM Textual/written materials (documents, PDFs) 12
learning Videos of lectures or course-related topics 9
material and - - - -
tools Mathematical exercises, scripts, quizzes and 3
discussion forums (LMS)
Tools for Microsoft (MS) PowerPoint, MS Word, LMS tools 9
making DLMs  ~Google Docs, Prezi, MS Excel, RStudio, R 3
Digital mode Online teaching ~ Adapted/adjusted quite well 10
of teaching Prefer Zoom and/or MS Teams 10
Tools used for online teaching not fully accessible 3
Challenges Reduced interaction & less active students 3
online teaching  ~Communicating with students through LMS 5
Texting videos Does not know how to text videos 8
- (krtlpwledge & "Not done due to lack of time 10
ractice
practice) No help available from university 7

3.2. Issues with implementing UD of ICT

The second main theme relates to experienced issues when implementing UD on DLMs
and what they know about UD of ICT, accessibility, and the Norwegian regulations [4].
This theme is further divided into two sub-themes: Familiarity and knowledge of UD and
Barriers. The results for this theme are summarized in Table 4.

Familiarity and knowledge of UD: Nine participants showed partial or full
knowledge of UD and would consider UD when making learning materials, while three
reported they were not familiar with or have any knowledge of UD of ICT or any
requirements on texting of videos for DLMs. Regarding UD practice, all 12 participants
reflected that UD practice is important and must be considered and implemented within
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the frames of the relevant subject field. Five with UD knowledge said UD is hard to
practice, particularly the technical part of implementing requirements.

Barriers: The reported barriers mainly concerned the three main areas technical
aspects, awareness of UD, and organizational barriers. All 12 participants expressed
interest in learning more about the technical aspects of UD for digital tools and DLMs.
The main challenges mentioned include overload of technical information and no time
to learn the necessary technical aspects. Lack of UD awareness was stated by participants
with no knowledge of UD as the main reason for not considering UD when developing
DLMs. Eight participants reported they were not offered courses on UD or training on
how to make DLMs accessible, although four had learned and adopted UD by their own
initiative. Regarding organizational barriers, two participants reported that there is a lack
of UD expertise in the university’s public procurement.

Table 4. Summary main results Issues with implementing UD of ICT (N=12)

Sub theme Participants reported No. replies
Familiarity and No familiarity or knowledge of UD of ICT 3
knowledge of UD  “partial or full knowledge of UD 9
Considers UD for DLMs (participants with UD knowledge) 9
UD hard to practice (participants with UD knowledge), especially 5

implementing requirements

Barriers Lack of UD awareness the main reason for not considering UD 3
while developing DLMs
Not offered UD course nor training on how to make DLMs 8
accessible
Learned and adopted UD by their own initiative
University procurement lacks expertise in UD 2

3.3. Teachers’ needs and the role of HEIs in the implementation of UD

The third main theme covers aspects such as what kind of support towards implementing
UD teachers may need from their university, how HEIs are involved in the
implementation of UD of ICT, and the institution’s internal policies. This main theme is
further divided into four sub-themes: Awareness and information sharing, HEIs  internal
policies, UD and teachers’ work plan, and Media center for UD. The results are
summarized in Table 5.

Awareness and information sharing: UD awareness and information sharing was
regarded as very important by nine participants, but requirements were not routinely
considered. Two reported that accessibility support was available in the LMS they used.
HEISs’ internal policies: Five participants reported a lack of internal policies on UD of
DLMs in their university, and one mentioned there were no initiatives regarding this
from the university management. For advancing UD in HEIs, two suggested including
UD in introductory courses for new employees and four said HEIs should provide UD
experts to support teachers making their DLMs universally designed. UD and teachers’
work plan: Ten participants said they need UD training and time for training, and all 12
said that not having the time to practice UD is a major issue. The help offered by the
university for making DMLs universally designed did not solve the issue of not having
enough time to practice UD. All 12 participants reported that they had no time in their
work plan allocated to practicing or learning UD. Media center for UD: Five
participants reported their university had a media center providing support with digital
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teaching resources, while two reported UD support services, including help with video
texting, were provided by third-party companies at their HEI.

Table 5. Summary of results Teachers’ needs and the role of HEISs in the implementation of UD (N=12)

Sub theme Participants reported No. replies

UD awareness and information sharing important, but do 9
Awareness and

nf on shari not routinely consider the requirements
information sharing Accessibility support is available in the university LMS 2
HEIS’ internal policies  University lacks internal policies on UD 5
Need UD training and time for training 10
UD and teacher’s . - - -
work plan Help from university fi(?es not solve issue of lack of time 8
for learning and practicing UD
Media center available at university 5

Media center for UD

UD support provided by third-party company

4. Discussion

The findings in this study indicate that many teachers in HEIs in Norway do not practice
UD on their DLMs, and that many lack awareness and knowledge of the UD regulations
and requirements, training, sufficient time, and practical support from their HEIs to make
DLMs universally designed. Practicing UD on DLMs is essential to ensure all students
can access education, as demonstrated during the COVID-19 pandemic [11]. Further, the
findings uncovered that most of the teachers in the study do not think that the guidelines
are hard to follow when they are aware of the UD regulations and have enough time for
practicing UD, but even then, many did not practice UD on their DLMs, which
corroborates existing research [12]. Lack of time, UD knowledge and UD training are
major issues that inhibits the practice of UD and confirms findings from previous
research [7-8]. The results also indicate a lack of internal UD policy in HEIs, and that
although HEIs may appear willing to provide their faculty members with necessary
facilities and actions to implement UD of ICT, many HEIs seem to dedicate limited
resources to media centers that can support the teachers in this area. The findings also
indicate a lack of routines in HEIs for monitoring the tools available to teachers and
students against compliance with universal design requirements.

Overall, the findings from this study suggest that HEIs effectively can prevent digital
barriers by applying and implementing the regulations on UD of ICT and through
adopting a top-down approach for implementing UD of DLMs in HEIs. In Norway, the
HEIs and the authorities are important actors in promoting UD in DLMs and can help
teachers in practicing UD when making DLMs. Corroborating with previous research
[13-14], the present paper suggests that HEIs can do this by taking initiative through their
internal policy, include accessibility as an integral part of the pedagogy, and making
efforts towards practically promoting and ensuring that UD is being practiced in HEIs.

Limitations to this study include the relative low number of participants and that the
study only covered HEIs in Norway. The former can partly be ascribed to the limited
number of teachers in higher education institutions in Norway and the busy schedule of
university teachers coping with the changes in teaching due to the COVID-19 pandemic
at the time of data collection. Confining the study to only cover universities in Norway
limits the usefulness of the study, although the situation for teachers in HEISs, their level
of knowledge of UD, practice of UD, and experienced challenges when developing
universally designed DLMs may be comparable to other countries in Europe.



564

A. Hussain and N.C. Sanderson / Challenges in Implementing Universal Design of ICT

5. Conclusion

This study investigated challenges faced by teachers when practicing UD of ICT and
what support they might need from their universities to improve their practice of UD
when developing DLMs. Based on the findings, we conclude that HEIs should prioritize
UD of ICT in policies and ensure teachers get sufficient time and training on making
universally designed DLMs. Further work within this topic could include evaluating
whether ICT tools used in HEIs are equally accessible for teachers as well as students
and extending the scope to also include HEIs in more countries. Finally, we would like
to thank all participants that through the interviews and online survey contributed to the
results of this study.
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Accessible University: Architectural Design
for Special Needs Users Integration. Design
Proposals for Politecnico di Torino
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Abstract. In Italian and international universities, more and more attention is paid
to special needs users who are part of the student and academic community. The so-
called special needs are students and employers with specific needs deriving from
physical disabilities or cognitive difficulties of different nature and severity, for
whom it is necessary to provide specific services for the ordinary carrying out of
their activities forward their full inclusion in the university community. The problem
of special needs full inclusion must be addressed by overcoming the idea that they
constitute a separate group from the rest of the community. Indeed, there should not
be a project for special needs, but all spaces should be inclusive and designed "for
all". The paper describes the TAL, Turin Accessibility Lab research group, activities
concern the accessibility of study spaces, within the perspectives of Politecnico di
Torino Masterplan and with the involvement of the users themselves and in
collaboration with the institutional actors who deal with users with special needs.

Keywords. Universal design, special needs students, university spaces, social
inclusion

1. Introduction

During the pandemic, many students started their university careers without attending
real spaces. Connected through online platforms from their homes, the students not only
attended the courses but also worked collaboratively with their colleagues in group work
and developed sociality with the academic community as much as possible. The
organization of the virtual classrooms made it possible to continue with the activities in
the emergency period and bequeathed an additional tool, now acquired by all, to make
university activities more flexible, with some undisputed advantages. However, the
return to in presence experiences, in classroom and university spaces is fundamental to
make the university training experience complete. Indeed, it is not limited to learning but
includes socialization, exchange, participation, and complimentary cultural activities that
cannot be reproduced in the virtual dimension. The return to the classroom and to the
physical space of the university is now more complex by blended teaching methods,
which provide for extended accessibility to in presence users and to those forced into
virtual presence. That leads to rethinking the quality of spaces and services and new
needs of all members of the academic community are highlighted.

1 Corresponding Author, DAD Dipartimento di Architettura e Design, Politecnico di Torino, viale
Mattioli 39, 10126 Torino, Italy, angela.lacirignola@polito.it
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The TAL - Turin Accessibility Lab - is a multidisciplinary research center of the
Department of Architecture and Design of the Politecnico di Torino that deals with
accessibility and social inclusion through research and teaching activities, working in
networks with other accessibility labs set up by Italian universities. In the last few years
TAL has begun a close collaboration with the university Special Needs unit which is the
reference point for all users who experience difficult situations due to temporary or
permanent disability problems, supporting them to overcome physical, perceptive,
communicative, and cultural barriers. Among the services managed directly by the
Special Needs unit, there is a one-to-one interview service, classroom for assisted study,
and a rest area of the users with certified disabilities, in addition to the management of a
community platform. The unit works together with other institutional figures such as the
Diversity and Disability Manager, the Vice-Rector for Quality, Welfare, and Equal
Opportunities, The Rector's Advisor for Social Assistance, Social Integration and the
Rights of Persons with Disabilities and the CUG (Equality, Non-Discrimination and
Anti-Harassment Committee. This team of institutional figures and operational units,
dealing with complex and transversal issues, is constantly confronted with other parts of
the organizational structure of the University, with skills and tasks in numerous areas
such as logistics, culture, communication, construction, teaching. In this complex
framework, the TAL offers an operative contribution to projects and new initiatives,
proposing solutions to improve the physical and perceptive accessibility of spaces,
considering the universal design principles [1].

2. The university development scenario

The development and progressive implementation of the University Masterplan projects
is an area of close collaboration between TAL and the Special Needs unit.

The new projects under construction and planned expansion and reorganization of
the University are integrated into the Masterplan, which is characterized by being a
polycentric structure, not organized in a single campus, but characterized by a series of
network structures in the city of Turin. The Politecnico community is made up of about
38,000 people, including 36,250 students, almost a thousand professors and just under
900 administrative and technical staff. It is a growing structure, with a forecast of 20%
of students by 2024 and a growing increase in foreign students. Internationalization,
openness to the territory, and intensification of collaborations with public and private
institutions in the fields of engineering, design, and architecture are the programmatic
lines of the University's strategic plan. These lines are reflected in the expansion model,
which provides, in addition to the two campuses (Campus Engineering, in the
headquarters of Corso Duca degli Abruzzi and Campus Architecture and Design, in the
historic site of the Valentino castle), eight thematic hubs, in which teaching, research,
and collaboration are integrated with external parties (fig 1). The polycentric structure
has as its strong point the rooting with the city context and the triggering of numerous
opportunities for urban regeneration and recovery of disused structures but poses the first
complex problem: accessibility to the various university services corresponds in part to
the urban accessibility, of the most complex accessibility challenges [2].

The development process of the Masterplan is supported by a work unit (Masterplan
office) which has the task of giving a spatial configuration to the transformations to
facilitate decision-making processes between the various stakeholders involved inside
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and outside the University. These are not architectural projects, which are developed
from time to time by specific professionals in charge, but qualitative and quantitative
prefiguration that illustrate the results of the strategic choices of localization and
redistribution of functions and services. In this context, the TAL has started a support
activity that assists the Masterplan office to articulate the question, the preliminary
studies and the prefiguration and subsequently, when the projects reach the definitive
phase, the verification of the correct responds the accessibility requirements.

TAL collaborates with all these subjects by participating in thematic focuses on the
various development initiatives of the Masterplan and at the same time involving the
students of the university involved in the Inclusive design in engineering and architecture
sciences course, the main users of the transformations in progress, in design experiments
on the improvement of university services, accessibility and social inclusion. The activity
proposed in the course allows you to deepen the users' point of view and better
understand their needs and interpret them in the best possible way in the proposed
projects, as in the reorganization of services for special needs and study spaces described
below.
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Figure 1. Development scenario of the Polytechnic of Turin according to a polycentric model that includes
two campuses and decentralized thematic hubs (source: https://www.masterplan.polito.it/).

3. Inclusive design in engineering and architecture sciences

The course is among the free-credits of the University catalog, open to all 1st level
Degree Courses of the Engineering and Architecture Area of the Polytechnic of Turin.

It aims to address and deepen, with a multidisciplinary approach, the issues of
inclusion, usability and safety in the built environment, considered in a broad sense, with
particular attention to the opportunities offered by IT.

The course includes teaching contributions on the following topics:

« overcoming of perceptual and physical barriers to improve the use of spaces;

* accessibility of communication and use of IT tools, aids and devices to improve
accessibility;

* signage elements, visual displays, orientation.

During the course, students are involved in a multidisciplinary accessibility project
on a complex theme in which they put into practice the contents learned in the theoretical
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lessons through innovative solutions in different areas: the city, architecture, object of
use, home automation systems, wayfinding, communication, web services, the internet
of things, services and processes to support people in difficult and marginalized
conditions. The design methodology is accessible even if students came from different

disciplines (fig 2) [3]:

* identification of the problem and decomposition into components;

» collection, organization and analysis of data and information also through the use

of questionnaires proposed to their classmates
* creative project or concept proposal
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DESIGN PROPOSAL

The design proposal provides for the creation of a study room that can respond to all the
needs of students. The layout is based on three areas that allow the coexistence of different
<inds of study in the same environment.

— = e . = . e . = = 9 .
Space for recreation: This solution offers
an informal space for relax, where students can
meel and do creative activities thal inspire and
motivate them

2

2 Space for group study: This solution offers.
a space for group leaming situations. Faciltates
dialogue within the group and collaboration by

SErEE

3 Space for individual study: This solution 5.
dedicated to students studying indvidually. It is.
characterized by individual workstations. but not
necessarly isolated and offers a space for

focus, and

oewIo

»

Inclusive design in engineering and architecture sciences o

Figure 2. Examples of some elaborations of the students of the courses in Inclusive design. Above: data
collection and analysis through questionnaires addressed to the student community. Below: concept for study

rooms where it is possible to carry out individual or creative group activities.

The student thus learns to develop an analysis of the needs of different profiles of
users and to correctly associate the project requirements and the possible performance
responses referable to the territorial scale, external spaces, buildings, objects,

communication tools, and technological and social systems.
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During the last academic years, students were assigned the topic of accessibility by
taking as a case study the offices of the Politecnico di Torino and the latest developments
envisaged by the Masterplan.

The topics chosen and analyzed by the students concerned the spaces dedicated to
study (multifunctional study rooms inside and outside the buildings), relaxation, leisure,
physical activity, and religious functions, signage and wayfinding, reception, listening,
and support services for students and University staff. The working groups are made up
of students from different courses in engineering, architecture, and design

Each group chose a specific topic, proposing an innovative solution for improvement,
adaptation, and expansion of functions and services.

For the study spaces, the students defined project needs and requirements according
to the main study methods identified: individual and group [4]. In the first case, it is
necessary to preserve silence, concentration, and privacy. In the second case, instead,
dialogue and comparison between companions is necessary with an optimal choice and
configuration of the furnishings [5].

They also pointed out the importance of having toilets and spaces, dedicated and
acoustically isolated for relaxation, recreation, and refreshment, near the study rooms.
They highlighted the need to more easily identify the location of the study rooms, the
availability of seats, access control, and the possibility of extending opening hours.

4. Design proposals for Special Needs unit and study spaces

The design brief was defined starting from the analysis of the support initiatives that the
Special Needs unit offers to students with disabilities or specific learning disabilities
(SLD) during their training.
Having defined the activities and services that require a space of use, a detailed
questionnaire made it possible to identify for each one the indicative number of people
who use it, the frequency of use and all the requests related to the use of the spaces. In
this way it was possible to outline a framework of needs and requirements to define the
size of the spaces, the plant equipment, the furnishings and equipment and to identify the
possible relationships between the spaces considering the activities that must be
separated or kept close together or that it is also possible to superimpose in the same
space at the same time or at different times (shared spaces).
The synthesis of the requests led to the identification of some spaces designed to respond
to the specific needs of students with disabilities or SLD, such as rest and "one to one"
interviews, while the study spaces were seen with a view to inclusion, thinking to flexible
environments that facilitate the meeting between students and allow different forms of
study: group, individual, assisted.
The following spaces were therefore defined:
e relax area: room equipped with 2 orthopedic beds, for the rest of the students
with motor problems or specific needs
e one-to-one interview space: space dedicated to initial interviews and ongoing
tutoring for students with disabilities and/or with specific learning disorders
(SpLD) taken care of by the Special Needs unit
e counselling service: space intended for listening and psychological support for
the entire student community
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e waiting room: room in front of the listening space with a waiting and filter
function, preferably with independent access to ensure privacy

e  assistant’s room: room intended to accommodate two health workers, when not
involved in supporting people with disabilities present in the university
special needs office: rooms for the staff of the service
study room: study room, open to the entire student community, flexibly
furnished, suitable for both individual study and group study

e individual study: space with individual workstations also equipped with
dedicated software, hardware, and specific supports

e assisted study: space dedicated to students with SpLD who are accompanied in
their studies by a tutor

e exams room: space intended for carrying out exams for students who require
special conditions due to health problems or disabilities.

The second phase involved the definition of the guiding principles of the project,

including fundamental (fig 3):

e short and long-term reversibility, and therefore the possibility of reconfiguring
the distribution layout by adapting the arrangement of furnishings, workstations,
partitions to different usage scenarios

e flexibility, meant to the availability of different types of work and study space:
teamwork, individual study, informal activities, assisted study

e quality and comfort, that is, having comfortable spaces where the right balance
between privacy and sociability is also guaranteed

e physical, perceptive and cultural accessibility: therefore, inclusive spaces, open
and usable by all, recognizable and in which to orient oneself easily

e "values" communication.

In accordance with the indications of the masterplan, different design scenarios have

been developed, taking into account some possible localizations of the University.
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Figure 3. Comparison between the three design hypotheses and evaluation according to the established
project requirements: flexibility, reversibility, comfort, accessibility.
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Figure 4. comparison between the 3 distribution layouts developed in the refurbishment of the existing
building to be adapted to a new pole for the Special Needs unit

One of the thoughtful areas is an external prefabricated building connected with the
central corridor currently used as classrooms. It needs major redevelopment works
because it is no longer suitable from a building and energy saving point of view. Three
design hypotheses have been defined that respond to the project brief respecting the
constraints of volumes and the structural grid (fig 4).

The three projects that follow an ever-increasing scale of commitment of resources,
economic and working students, and offer different distribution and comfort solutions to
be presented and discussed with stakeholders (decision makers, masterplan developers,
and in the university community).

Particular attention is paid to study spaces, in which, in addition to the needs of
students with special needs, the emerging needs of the entire university student
community have been taken into consideration, including concerning recent innovations
in the provision of teaching during the COVID-19 emergency period. In this regard,
design hypothesis 3 proposes the creation of a patio that becomes an outdoor study area
and an outdoor space where to transfer some socialization and collaborative activities [6-
7] (fig 5). The different hypotheses were compared by considering the areas intended for
individual activities in terms of dimensions, the coexistence of several activities in the
same spaces in the often period of time or at different times (shared spaces) and the
response to the principles of reversibility, flexibility, accessibility, quality and comfort,
placed at the base of the project.
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5. Conclusion

University campuses are often not suited to special needs users and interventions to
improve their accessibility to services are generally limited to the regulation compliance,
creating dedicated, but poorly integrated, spaces that generate barriers inside the
university community. The problem of special needs full inclusion must be addressed by
overcoming the idea that they constitute a separate group from the rest of the community.
Indeed, there should not be a project for special needs, but all spaces should be inclusive
and designed "for all" [8]. The special needs users' full inclusion can be achieved by
applying the principles of design for all. For real accessible and usable university spaces,
in addition to a strong top-down commitment by the university administrations, the
overcoming of many procedural and procurement barriers that hinder the creation of
works with a vision beyond simple "compliance to normative" is mandatory.
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Figure 5. Hypothesis three with the patio that improves the indoor environment from the point of view of
perception and natural lighting and that can be equipped for outdoor study activities.
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Abstract. The need to create a more inclusive society in Tanzania is confronted with
a discrepancy between the aims of a regulatory framework, aimed at making Higher
Education spaces inclusive, and the question of the right of access to built
environments, particularly in universities. The study presents the pilot case of the
RUCU's Learning Center for Disabilities to demonstrate that the combination of
UDL, architectural accessibility and international cooperation can give impetus to
new research and application themes, creating innovative models and good practices
to be disseminated for a new shared awareness.

Keywords. Higher Education, Universal Design, Sustainable Development, Legal
Framework, Low-middle income countries, Tanzania

1. Introduction

The emerging global human rights policy has identified the right to education as one of
the tools for greater development of low- and middle-income countries. The perspective
of this study focuses on the fourth goal of the 2030 Agenda, which addresses the question
of the quality of education and the right to study in the United Republic of Tanzania: the
creation of well-trained professors and the creation of an inclusive environment that
allows access to high education, which is essential for the creation of an inclusive and
in-development society. In order to respond to “the growing diversity of categories of
students with special needs that increasingly exert pressure commitments on quality
education for the quality of Higher Education (HE) offered” [1], it is necessary to
consider the environment in which the specific programmes, seminars, workshops, the
necessary assistance and the provision of the multiple services will be carried out.

This research intends to scrutinize the issue of accessibility right to the built
environments in United Republic of Tanzania with a special reference to the spaces
dedicated to HE. The study seeks to contribute to the implementation and strengthening
of efforts aimed at making university spaces and educational offer more inclusive, with
particular attention to students with disabilities, through the analysis of evidence on the
availability and quality of services within representative university institutions, selected
within the Tanzanian academic system. The research has employed review of literatures,
legal documents and interviews with different stakeholders. Specifically, the research
aspired to deepen the African documentary production (specifically Tanzanian) and, later,
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to analyze some emblematic cases related to the most representative university spaces,
trying to identify the main problems and which inspirational solutions related to
Universal Design are able to interpret the local culture, suggesting appropriate strategies
to improve inclusive education in HE institutions. The concertation of Universal Design
for Learning (UDL), architectural accessibility and the reinterpretation of African
construction languages, can represent the key to the creation of innovative models and
good practices to be shared and disseminated not only in Tanzania but, with the necessary
cultural declinations, also in the rest of Africa.

2. Higher Education and accessibility in Tanzania

The United Republic of Tanzania, a union of two countries — Tanganyika and Zanzibar,
came into existence in 1964, following the independence of 1961 and 1964 respectively.
In Tanganyika, the British regime passed political mandate to the nationalist government
under the patronage of the Tanganyika African National Union (TANU).

In the then TANU manifesto (1971), education was embedded in the country’s

national building programme to rid the country from three enemies of development:
illiteracy, deceases and poverty. Further, the Arusha declaration’s policy of self-reliance,
socialism and rural development were among others meant to promote people-centered
development initiatives. Initially, the British colonial state had envisioned to establish
the Faculty of Law in 1958. Nevertheless, the plan remained nebulous until October 25th,
1961 when TANU’s aspiration of HE in Tanganyika became materialized.
At the initial stage, an emphasis was kept on having access to education, which meant,
having infrastructure, human resource and teaching facilities: education was open to all,
regardless of gender, ethnicity, race or disability. There was no specific attention to a
certain minority group within the society: the focus was to serve the entire community.
The Tanzania government as time went by, became aware of the legal developments at
the international level, inviting governments to be conscience of the need for building
inclusive environment in HE institutions.

Analyzing the situation at the international level, the same intentions are reaffirmed:
the outcome document of the Second China-Africa Conference on Population and
Development states that “The vision Africa We Want articulated in Agenda 2063 aspires
an integrated, people-centered, and prosperous Africa, at peace with itself - leaving no
one behind, reflecting particularly on inclusive growth and sustainable development.
Furthermore, reports and statistics from the Tanzanian Commission for Universities
(TCU), indicate an increasing trend in enrolment of students with disabilities in Higher
Leaning Institutions. However, this positive trend does not correspond to the provision
of quality services to people with disabilities, especially in the area of built environment.

2.1. Law and Governance of Inclusive Education

Julius Kambarage Nyerere, the first President of United Republic of Tanzania, in his
speeches advocated for equality in community to broadly mean brotherhood (common
good). His aspiration for brotherhood meant that education was destined to be by all
account inclusive.

Inclusive education (IE) is not a new phenomenon in Tanzania but, while the
government has worked to create and disseminate educational services (following the
Nyerere's ideology), the built environment has presented more challenges because data,
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and awareness of the existence of disabilities, have always been a very complex survey
in Africa [2]. What explains the increased disability drop-out in education stemmed from
the absence of a legal framework for IE. The United Republic of Tanzania has ratified
the Convention Against Discrimination in Education, 429 U.N.T.S. 93 in 1979 and the
United Nations Convention on the Rights of Persons with Disabilities in 2009. The
government domesticated these instruments in principal legislations, including, The
Education Act, Universities Act, The National Construction Council Act [3], etc.

This research sought to investigate the legal framework challenges in addressing
inclusive infrastructure, with a focus on local tools. The National Education Policy 1999
vision 2025, is the roadmap of current education laws, including the Education Act [4],
and Universities Act [5]. The Education Act is holistic legislation that provides general
guidance on education, and how education should be primarily. The Law on Universities
governs the registration and administration of HE institutions.

The existence of mentioned local legislation is continually improving the approach
to Inclusive Education: from the advancement of teaching tools to the provision of
accessible infrastructure to persons with special needs. Some of the achievements
brought by the legislation include some fundamental points: the Universities Act ratified
that people with special needs must form part of the decision-making organs (Senate and
Council); buildings built under the auspices of the National Construction Council Act
must provide for the insertion of elevators and accessible tools.

2.2. The University Infrastructure in Tanzania

The following University buildings were built between 1962 to 2008: University of Dar-
es-Salaam (UDSM), Sokoine University of Agriculture (SUA), Mzumbe University
(MU), Muhimbili University of Allied Health Science (MUHAS), Ruaha Catholic
University (RUCU), Catholic University of Allied Health Science (CUHAS), Muslim
University of Morogoro (MUM), and Mbeya University of Science and Technology
(MUST). None of these universities have inclusive architectural environments.

In 1999 few aspects of IE were included in Tanzania National Education Policy to
include Vision 2025. Ultimately, special education needs and disability became a
prerequisite for infrastructural development in Higher Learning Institutions. In
Tanzania, ratifying the United Nations Convention on the Rights of Persons with
Disabilities in 2009, became mandatory for all academic buildings to be inclusive. The
University of Dodoma was built when Tanzania started implementing the ratified laws
in IE. Hence, being under that advantage, at least some aspects have met the required
inclusive physical standards, including roads, paths, and the use of elevators in some
buildings, responding to required standards in terms of realizing an inclusive
environment.

2.3. Legal Framework

Universities in Tanzania are established under the Universities Act Number 7 of 2005.
The Universities Act establishes TCU (Tanzanian Commission for Universities), an
organ responsible to approve the establishment of the universities. TCU executes its
functions in cognizance of the international, national laws and its own made guidelines
and standards.

Tanzania has a total of 47 registered Universities and Colleges, in which 30 are
fully-fledged Universities and 17 Colleges both private and public. TCU, in cognizance
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that the current university architectural spaces do not meet the criteria of the UD,
demands universities to self-assess themselves on the type and level of disabilities that
can be accommodated on their premises. On the basis of the case history analyzed, many
universities choose to admit students with specific disabilities, making an upstream
sorting. The question, therefore, concerns the possibility of including students with
disabilities defined as "critical" and their right to study. This paper intends to study the
extent to which existing universities in the country satisfy and protect the right to
inclusion in HE for people with special needs.

To ensure the effective functioning of a university infrastructure, TCU applies some
requests which can be defined as a mandatory requirement. Section 24(2)(d) and (f) of
the Universities Act provide: “(d) precise information on availability of library facilities,
including the size, quality and quantity of the equipment provided in each programme of
instruction by the institution; (f) an inventory of the physical facilities including land
available for the exclusive use of the institution;”, TCU requests universities to join the
Convention Against Discrimination in Education, 429 U.N.T.S. 93, which entered into
force on May 22, 1962, and was ratified by the United Republic of Tanzania on January
3, 1979. These conventions are reflected in the Tanzania Education Policy 1999 Vision
2025, which emphasizes access to quality education. Although many groups of people
are protected by these conventions and the United Nations Convention on the Rights of
Persons with Disabilities.

2.4. Universal design for Learning and architectural languages.

Speaking about inclusion in HE, and more generally to culture (SDG 4 of the 2030
Agenda addresses the issue of the quality of education and the right to study), is certainly
a challenge that international cooperation is facing in places such as Africa. It is
necessary to specify what is the approach, the language to be used to create a common
ground for dialogue, a shared concept that can be deepened, translated, understood and
then communicated thanks to a communion of purpose. An interesting analysis emerged
during a summer school held in Dar Es Salaam and Berlin in 2016, with students of
architecture, urban design and urban and regional planning programs at Ardhi University
and the Berlin Technique University. “Collaborations between students from very
different cultural backgrounds also meant facing semantic divergences: in Kiswabhili, the
translation of “heritage” is either urithi, which relates to material rather than intangible
inheritance, or makumbusho, which is a memorial or a museum”. In the end, the students
decided to create a conceptual common ground by using the English term with a shared
definition: “Heritage is what we inherit and what we keep” [6].

Translating this concept into UD principles it is important to underline that those
ones must be related not only to material aspects but also to immaterial ones. In particular,
by considering principle number four (Perceptible Information) [7] the immaterial
factors must be linked to the concept of compatibility which also means to communicate,
explain, and tell such that the meaning is immediately related to the culture of the place.
Assuming that the concepts of UD are generally shared and, above all, understandable
for all cultures would generate a misunderstanding that would entail an additional barrier
[8].

While, as previously stated, numerous efforts are underway aimed at making the
environments dedicated to HE inclusive, it is also true that in Tanzania the stigma of
disability is still present and widespread, especially in rural areas. Hence the need to
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include this theme in the fervent Afro-centric university debate regarding the
architectural languages that are developing thanks to a new cultural awareness.

There are several studies, produced on the Tanzanian territory, aimed at contributing
to the democratization of education through analysis of the evidence on the availability
and quality of the services provided, as well as the role and functioning of Units for
Students with Disabilities (SWDs) within selected Higher Learning Institutions [9]. A
change of pace is currently detectable: an increasing number of Tanzanian universities
have launched programs to include students with disabilities, thus demonstrating a
progressive commitment to inclusion processes, especially in curricular programs. The
training offer makes more and more use of elements also from the point of view of the
built environment:

e Application of study programs using specific technologies for different
disabilities: Assistive Technology devices, ICT, apps, specific programs and
aids to facilitate the study

e Training dedicated to inclusiveness: creation of participatory programs thanks
to international cooperation (agreements between universities, visiting
professors, exchange of students etc...)

e Specific study of architectural spaces and resolution of architectural barriers
working out projects that analyse the reachability of the universities' buildings
and, therefore, their accessibility in relation both to every environment and to
their connections.

To meet these needs, some universities have set up offices to support the educational
offer and the accessibility needs of students with disabilities, introducing the use of new
technologies and implementing study plans with methodologies related to UDL. “At the
University of Dar es Salaam (UDSM), for example, there is a unit for students with
disabilities coordinated by the School of Education (SoEd). The University of Dodoma
(UDOM) has a bachelor’s programme in special education although there is no
independent unit established at the university. At Mkwawa University College of
Education (MUCE) a number of students with disabilities have been enrolled although
there is no unit to cater for this group of students”. At RUCU University of Iringa, the
training offer includes the use of some Assistive Technology devices, specific programs
and aids as well as a team made up of professors specialized in UDL and support staff.

The methodology used to monitor the current state of universities, in terms of
accessibility and inclusion, mainly uses mixed-method research approaches in which
primary data is collected using questionnaires and semi-structured interviews with key
informants including engineers, architects, property managers and owners, property
users and academics of HE Institutions.

The findings demonstrate that, despite the potential for a sustainable built
environment, key stakeholders have a low level of understanding. Other essential
stakeholders did not have active roles in decision-making concerning building
construction projects, while a few architects, aware of the basic design methodologies
related to the UD and the need to create more inclusive environments, admitted to not
including sustainability factors in their building design. Low levels of sustainability
adoption (in terms of accessibility) in the built environment are due to a lack of a
particular policy or policy statement on sustainable construction, high initial costs of
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sustainable building, a scarcity of experienced professionals, and a limited selection of
building materials [10].

The built environment that houses HE (especially the universities of Architecture,
Design, Engineering and Education), where new professionals are trained, represents at
the same time the place where the problems related to accessibility and UD emerge with
greater strength and awareness, but also the laboratory in which to create new hypotheses
and new effective languages that can be disseminated in the African territory.

3. The RUCU case

An example of this approach is the design of a pilot project of an Accessibility
Centre for the RUCU University of Iringa (Tanzania) . The development of this project
at the Department of Civil Engineering, Architecture, Territory, Environment and
Mathematics of the University of Brescia has led to the formulation of inclusive planning
to be carried out in the City of Iringa, that allows exploring the accessibility of university
facilities and create forms of support for students with disabilities, applying this
investigation to the pilot case of the RUCU. Addressing the theme of UD and UDL has
meant creating a new semantics, a new vocabulary to express the concept of inclusion:
in a broader sense, accessibility refers not only to the removal of architectural and
perceptual barriers, but also to the intelligibility of the entire environment. The concept
of accessibility of a complex space such as a university cannot be reduced to individual
buildings, access to certain classrooms or offices, overcoming internal elevations or
creating bathrooms without architectural barriers. The fundamental element of this
reasoning is the whole environment and primarily its reachability independently and
without the need for aid, making people, all people, independent and self-sufficient:
everyone must be able to access university spaces and various activities in order to
perceive their belonging to the RUCU.

The main topics addressed were therefore the practicability of outdoor spaces,
allowing access to different buildings and ensuring their usability, and the formulation
of study and training plans for teachers thanks to the interaction of traditional learning
techniques and the use of ICT that allow new visual, auditory and heuristic approaches.
The result of the various intellectual, physical and linguistic efforts applied to this project,
is the opening of a new methodological route that combines the different cultural realities
through the realization of a physical, empirical and, above all, participated built
environment. The possibility to share this compositional and design path with students
and professors could be an additional element of deepening: being able to observe the
reasoning, the analysis of the experience and university environments, found daily by
those who have to teach and, on the opposite side, by those who must understand and
assimilate, inevitably leads to new architectural and educational solutions. Methods and
languages must necessarily be reconfigured in a long process of formulation, verification

! The stipulation of a MOU (Memorandum of Understanding), an agreement that established a
partnership between the University of Brescia and the Ruaha Catholic University (RUCU) in Iringa, Tanzania,
has started a research entitled: "The design of spaces in Higher Education and Culture in Italy and abroad in
accordance with the principles of Universal Design, Universal Design for Learning and the ICF". The “Maria
and Consolata Learning Center for Disabilities” project was developed at the Department of Civil Engineering,
Architecture, Territory, Environment and Mathematics of the University of Brescia (granted by the Tovini
Foundation and the Museke Foundation) by the architect Mariachiara Bonetti
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and refinement, but the enormous potential of the on-site application due to the
difficulties/opportunities present in the area, prepares for continuous experimentation.

During the research phase at the RUCU it was possible to create a discussion table
with the different stakeholders of the university and, in particular, with the person
responsible for coordinating the disability office, Prof. Salvius A. Kumburu, who
specializes in inclusive teaching. During the interviews, some key questions emerged:
the RUCU is composed of several faculties including the Faculty of ICT, the Faculty of
Law, the Faculty of Arts and Social Sciences, the Faculty of Business and Management
Sciences and the Faculty of Education that provides, among the others, a Bachelor of
Education in IE. The combination of these disciplines allows to create a training
environment in which the concept of UDL can be declined, deepened and communicated
through different languages and educational specificities.

The importance of the implementation of this project lies in the fact that the current
enrolment of students with disabilities in HE demands robust and rigorous projects that
will among others provide evidence-based support to this group of students in their
learning process. The RUCU’s Learning Center for Disabilities, Figure 1. is expected to
provide a conducive learning environment for students enrolled and other nearby
universities.

Figure 1. Project for the new RUCU Center: Analysis of the area and definition of architectural features.

4. Conclusions

There is therefore a regulatory system that indicates the need for inclusive
architectural design for all buildings in Tanzania, both in HE and in public services in
general. The question that remains unanswered is the extent of its implementation. There
are many factors that hinder this implementation: the financial strength of HE Institutions,
the available alternative, the lack of administrative will, the difficulty in building an
Afro-centric architectural language that can be shared from the cultural point of view,
free from xenophilic influences that are not adequate to the local value system and a



580

M. Bonetti and M. Noel / Higher Education and Universal Design in Tanzania

persistent cultural stigma against disability. New technologies and new ways of building
will help the African continent mitigate the lack of inclusiveness, but it is also the matter
of'a more equitable global order, one which will truly see accessibility-conscious African
architecture able to leave a tangible mark. By developing research and projects such as
those carried out at RUCU it is possible to demonstrate that the combination of UDL,
architectural accessibility and international cooperation can boost new themes of
research and application, by creating innovative models and good practices to be shared
and disseminated for a new shared awareness.
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Abstract. The university has always been the highest and noblest form of
educational institution. Likewise, the relationship between the university and the
urban setting has characterised the debate on the management and development of
city policies. Cities and universities have been involved in urban regeneration
processes, leading to profound changes. The progressive physical development of
anthropised areas has gradually reached and definitively incorporated the oldest
universities originally built outside the urban setting. This paper analyses the case
of the university institution as a promoter of regeneration, inclusion, and
development. We shall consider the close relationship between university, campus,
and city, paying close attention to the recent evolution of methods for the planning
and design of public spaces. The above is becoming a total social fact, a large field
of application in which urban regeneration policies are reflected and in which the
design dynamics of a resilient, accessible, inclusive, and sustainable city of the
future converge.
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1. Introduction. (Urban Regeneration, University, Public Space)

! Cognigni Marta, DABC, Milan Polytechnic, Address: Via Giuseppe Ponzio, 31, 20133, Milan;
E-mail: marta.cognigni@polimi.it

The term "regeneration" has imposed itself in cities with great ease in recent years and
now leads a profound new analysis not only as far as planning reflection but also of many
institutional actions and some "bottom-up" practices that should not be overlooked. The
regeneration processes of unused or badly used city areas involve a series of actions that
contribute to the improvement, adaptation. and revitalisation of infrastructures, services,
and public spaces, while limiting as much as possible land consumption. Universities
and University Campuses, great condensers of culture and community, are undoubtedly
a part of these regeneration processes. The University is a focal point for the collective
needs of transformation; its role is by no means as reductive and simplistic as being just
a cultural organization, but rather, it is that of a place dedicated to expressing the life,
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education, and preparation for the world of work of the people who will transform the
world in which we live.

Italy’s Polytechnic of Milan is moving towards dynamics of this type, for example,
with the intent of catching up with international benchmarking, represented by cases such
as the Campus of the University of Delft and the Amsterdam University College,
designed by Mecanoo, of Ostfold University College, designed by Reiulf Ramstad
Arkitekter or the new Campus of the University of Malaga designed by Urban
Ecosystem. In these cases, the project triggered and guided large urban renewal
processes.

It is no longer a matter of elaborating innovative redevelopment plans for city areas
or filling in the blanks of abandoned industrial areas, obsolete technological installations,
degraded residential areas, undeveloped spaces, inexplicably surviving agricultural
spaces, and so on.

Now it is rather a matter of coming up with new approaches for developing projects
that will solve emerging urban problems, such as how urban intervention is conceived,
the relationship between sectoral plans and circumscribed projects, building networks of
actors that would include unconventional roles, and introducing new ways of
understanding living arrangements by means of accessible, resilient, and sustainable
practices.

Universities should be viewed as important nerve centres and primary actors in the
contemporary scenario of the city, and as developers of urban and social regeneration
and renewal strategies. Universities are osmotically dependent on cities and the services
they can offer; with a trend of broadening and more international student populations
comes the need for more services in terms of infrastructures, environments, businesses,
social assistance, accessibility, and leisure facilities. Thus, Universities should be seen
not only as places where culture is propagated, but also as pieces of infrastructure
offering a plethora of new public spaces and activities available not only to students, as
was the case in the past, but the community at large. From this point of view, the function
of public spaces is for individuals to be able to gather, aggregate, and relate with others
and thus share needs, desires, and knowledge.

"Public space is an indispensable component of the public sphere, where the
exchanges and relationships, discovery and knowledge, action and interaction of all the
individuals that are part of the public can take place and become visible [...]. The public
space is the symbol of the relational dimension of society, a shared value, beyond any
nostalgia, any ideology, and any sense of belonging, whose project and care can really
contribute to the enhancement of public life and, consequently, an improved quality of
urban life for everyone." (Cicalo, 2010)

The purpose of our study is to investigate Campuses and Universities to show that
they are indisputably an economic, cultural, and social driving force, all the more
attractive today for their accessibility, visibility, and connectedness with other spaces.
University facilities now provide physical public spaces for social interaction.

2. EVOLUTION and CHANGE OF UNIVERSITIES

"Architects fulfil their mission when they create better living spaces, perpetuating the
humanistic force which has fuelled European cities and which we must pass on to future
generations. Beauty as an antidote to conflicts is a value that enlightens us and helps us
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plan the post-industrial society in which knowledge is the real material we want to help
spread." (M. Botta, 2015).

The history of some European universities is almost millenary, which includes their
architecture, such as the universities of Milan, Bologna, Oxford, Padua, Paris. Many
prominent universities, including on other continents, date back to at least the 19th
century. In most cases, the history of a university institution does not correspond to that
of its current architecture; over the centuries, or at least in recent decades, the most
prestigious universities have undergone changes as far as departmental headquarters,
expansions, destructions, reconstructions, all the phenomena that a "living" environment
can experience, especially one that accommodates a plurality of functions, an extremely
variable number of users, and needs, handling the pressure of present reality while
looking to the future.

Contemporary university architects are usually confronted with the redevelopment
of a historic building or at least a wing, department, or library. Opportunities to design a
university complex from scratch are rare, especially in Europe. Whatever is being built,
there are guidelines to be followed, where the pedagogical value takes precedence over
the functional and aesthetic. University architecture participates in an educational project
which should stimulate a desire for knowledge, expressing creativity, and the awareness
of study and research as a value for society. As a place dedicated to the production and
use of knowledge and culture, a university should promote the development of social
skills and contribute to the psychophysical well-being of its denizens while establishing
a new link with the city. As qualified human resources, ideas, and innovations converge
in a university, there is generally a great international openness and exchange of
information and knowledge.

2.1. University, city, cultural sector

"The city has become a land of investigation and research, a privileged place for the
study of society and its movements, [...] creating a strong link between architecture,
urban planning, and the social sciences.” (B. Secchi, 2005)

The traditional model of a city fragmented into parts and functions is now joined by that
of the multiple city, a complex and multifunctional node in which local and global
networks are intertwined. Some places in the city are now able to respond, with variety
and dynamism, to the evolution of user demand and expectation; we are referring to real
city users, together with a series of actors co-starring in the management, creation, and
use of city structures. At the same time, the consolidation of the environmental culture,
the changing economic dynamics, and the recent socio-cultural transformations have
pushed the centre of gravity of the project from the centrality of function to the centrality
of place, engendering new lines of research endogenous to the action of urban
organization and the role of its constituent elements.

As a part of the city, a university should be perceived as one of its most important
strategic nodes, though which the city can open and expand its borders towards a global
knowledge market. As universities are especially dedicated to producing and circulating
knowledge and cultural and technical information, they are catalysts for human capital,
actively involved in technology transfer policies, and at the crossroads of global research,
innovation, and development networks. However, the history of the institution has been
changing towards a restructuring of spaces more open to and in greater connection with
the surrounding urban infrastructure.
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We shall now look at how European universities have been dynamically linked with
the urban fabric since the very beginning of their history and throughout their evolution.
Universities and cities experience a continuous dialogue, often explicit and constant,
sometimes shy, or unspoken. Academic institutions are forced to consider and interpret
socio-cultural changes to make the best of them. Unlike the experiences of other
countries, where self-sufficient campuses are far from large residential agglomerations,
the European story is an evolving one, as we mentioned.

Universities attract younger generations who are seeking improvement and the
acquisition of intellectual and motivational tools to lead society into the future. The
twentieth-century idea of the university as an ivory tower of splendid isolation survives
only in the now dusty mythologies of certain political views and information based on
hearsay and clichés. Universities that are part of an urban setting are becoming more
open to diversity, whose purpose it is to welcome and give new and temporary citizenship
to that which society initially perceives with distrust, providing it with a new and clearly
recognizable guise.

Universities and cities have a shared destiny of continuous and inevitable exchange
of knowledge, resources, and human capital, like the two sides of a magnet.

Today’s universities attract younger generations who are seeking improvement and
the acquisition of intellectual and motivational tools to lead society into the future. The
twentieth-century idea of the university as an ivory tower of splendid isolation survives
only in the now dusty mythologies of certain political views and information based on
hearsay and clichés. Universities that are part of an urban setting are becoming more
open to diversity, whose purpose it is to welcome and give new and temporary citizenship
to that which society initially perceives with distrust, providing it with a new and clearly
recognizable guise.

One of the objectives of this research is to promote greater clarity as far as the fields
of action of university campuses connected to the city and the role they play in urban
regeneration processes, to illustrate their meaning and define their strategies.

3. UNIVERSAL DESIGN: A NEW WAY OF UNDERSTANDING URBAN
QUALITY and ACCESSIBILITY

Accessibility is a transversal discipline with far-reaching human, social, and economic
objectives. Improved accessibility corresponds to more widespread urban comfort,
leading to fewer sources of danger and situations of discomfort and fatigue for anyone.
To organize the mental processes that normally go into the preparation of any project,
we should start by considering this qualitative aspect together with the other specific
sectoral disciplines.

The concept of accessibility, a qualitative characteristic that allows people in general
to use built spaces easily and to the fullest, along with the equipment they provide,
includes the fundamental aspects of safety and comfort, as is the case in projects for the
public spaces of universities and campuses. Italy’s Ministerial Decree 236/89 established
in 1989 the meaning of architectural barriers by describing technical accessibility,
adaptability, and visitability requirements. Therefore, we can affirm that accessibility is
a universal discipline with far-reaching human, social, and economic objectives, to be
pursued gradually and consistently, at all levels, and by any means.

Thus, the goal of accessibility is to maximise autonomy, including in contemporary
Campus projects, no matter the psycho-physical condition of a person, be it temporary
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or permanent, for a daily use of all facilities as effortless as possible for everyone
involved. Improved accessibility thus means more widespread urban comfort and fewer
sources of danger and situations of discomfort and fatigue for anyone.

3.1 Environmental accessibility and inclusion in university campuses

Environmental design draws from knowledge in fields such as accessibility, reachability,
usability, comfort, user safety, communicativeness, mobility, and so on. Legislation has
been citing the terms accessibility and inclusion more and more and in various ways, and
so have guidelines that affect all areas of society (UN, 2006, Preamble). Accessibility
expresses the level with which places, goods, and services guarantee that each person
will develop their life (Lauria, 2012). However, accessible environments are not only a
tool for personal development, but also a collective resource that can raise the social
capital of a community. While expanding individual freedoms, social opportunities, and
knowledge, accessible environments encourage everybody to participate in the life of a
community and contribute to the growth of a society, leading to greater social and
economic development. (Touche Ross, 1993; Buhalis et al., 2005; Darcy and Dikson,
2009; SL&A, 2013).

As an example, let us take places of cultural interest such as universities, where

accessible environments promote a higher presence of visitors and students together with
visitability and therefore higher increased vitality and attractiveness for local societies
(C.AR.E., 2006; Arenghi et al., 2015). The concept of accessibility has undergone a
profound revision over time, mainly as a result of the evolution of the concept of
disability, to which it is historically linked.
Nowadays, it is seen as the result of a complex interaction between "persons with
impairments and attitudinal and environmental barriers that hinders their full and
effective participation in society on an equal basis with others" (UN, 2006, Preamble).
Thus, we can see how, in contemporary campuses, accessibility went from being a
technical-normative discipline to taking on the role of a planning discipline, expressing
a plurality of civic values and cultural meanings.

Thus, from that of "place free of architectural barriers" or "in accordance with", the
concept of "accessible place" takes on the broader meaning of inclusive, open, and
sensitive to diversity, which can provide comfort and safety to people with different
issues and differing degrees of freedom. According to this vision, removing architectural
barriers is not enough to improve the degree of accessibility of a place, such as a
university building, an adaptive process is required by which environmental qualities are
introduced that may be lacking or absent, which may be contextual, social, spatial,
functional, etc. An improvement in this direction would have to consider spatial and
functional qualities that can guarantee a person’s autonomy and well-being which did
not come with the building and were not added later (Lauria, 2012). The concept of
accessibility has evolved over the years, eventually including a greater number of users,
largely based on requests from the community. This widening horizon has led to the
superseding of the design approach based on special solutions—that is, creating
environments with restricted accessibility and equipment intended for users with special
needs—, by specific design methodologies of various types meant to make spaces
accessible for a wide spectrum of population.

Among these methodologies is Universal Design (Mace, 1985; Mace et al., 1991),
according to which products and environments should be "usable by all people, to the
greatest extent possible, without the need for adaptation or specialized design." (Center
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for Universal Design, 1997), which definition has been adopted by the UN Convention
on the Rights of Persons with Disabilities (UN, 2006, Art. 2).
This definition shows that collective space projects are commonly based on
generalisation, which amounts to trying to understand phenomena and trends in their
entirety and to set measures and solutions that will prove to be valid for most people.
This scenario, as reflected in the world of universities, implies that Universal Design
represents the most suitable and reasonable methodology for use in the collective space.
Therefore, the application of Universal Design in the collective space project does
not so much aspire to define perfect solutions for a particular individual, as it tries to
define solutions that are as compatible as possible with everyone's needs (Lauria, 2012).

4. UNIVERSITY AS A CITY. The Milan Polytechnic case

“The city is the place dedicated to the production and use of knowledge and culture. The
University is the place where qualified human resources, ideas and innovations
converge, where there is generally a high international openness favouring the transit
of information, and knowledge." (P. Dilorenzo, E. Stefani, 2015).

The Campus theme certainly falls within the interests of modern architectural design,
both in its more sophisticated building type aspects, and in terms of its urban value,
creating a system of multiple scenarios, societies, and cities united by the changing
values and functions which the university establishment has experienced over the years.
The concept of campus developed in the United States for the management of primary
university spaces and cloned from that of the English college, has naturally and
constantly evolved, taking on different aspects (M.Biraghi, 1. Valente, 2015). The
relationship between city and university has also evolved with the concept of campus.
The progressive physical-material development of anthropised settings has gradually
reached and definitively incorporated the oldest universities, originally outside the city.
The case of the Milan Polytechnic is a manifestation of how a campus no longer
represents a closed place dedicated exclusively to culture, but rather proposes itself as an
integrated, flexible, comfortable, and interactive entity capable of implementing the
degrees of freedom of public space use. The border between the university and the city
must become porous, or rather, non-existent. In a healthy knowledge society, the
university becomes the city, and the city becomes the university.

Therefore, today’s universities are important urban protagonists and condition
inclusive development processes, accessible and integrated with the city, stimulating
urban development and transformation processes, and creating new productive
centralities in step with the demands and needs of contemporaneity. The Milan
Polytechnic paradigm highlights these dynamics.

Since 2017, the Politecnico has launched an investment policy to modernise and
adapt its facilities to international quality standards which are now indispensable to
compete with European and world universities.

To this end, the VIVI.POLIMI strategic project has been launched, which involves
the rectorate, professors, research fellows and architects, in designing the campus of the
future with particular attention to the quality of social, relational, and study life in
everyday actions. Said quality involves confined spaces, open spaces, gardens, avenues,
squares, and places of aggregation and study, within a spatial continuum that unfolds
between full and empty spaces, and categories of users.
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This is a strategic project that aims to update the quality of the work, research, and
teaching areas of the Milan Polytechnic, as part of an international logic increasingly
open to interaction between the University, the City and Inclusiveness. After years of
precise implementations, the project has now achieved the goal of outlining the design
of the Campus of the future. The project activity of the working groups led to the
definition of Leonardo's strategic Masterplan parallel to a similar project in the Bovisa
area, which proposes to update and enhance the quality of life in indoor and outdoor
spaces in an attempt to plan ahead for the needs of the new generations. The operations
that were carried or are now in progress are inspired by the logic of environmental
compatibility and sustainability, which factors represent the connection of an overall
narrative. The Vivi.Polimi@green and Vivi.Polimi@health programmes, launched from
the very first ideational steps, constitute the backbone of the Masterplans under
construction; a cultural approach to the project in full harmony with the consolidated
demand for Sustainability and Health.

5. CONCLUSIONS

Expanded usability, porosity of spaces and functions between city and university, and
enhancement of the campus-city concept are the types of knowledge involved in
environmental design most likely to consider real inhabitant needs and expectations.

As a resource or environment easily available to any type of user, accessibility
introduces an element of pure realism in the discipline of planning, the Campus of the
future project in this case, responding to a need for equity and social inclusion while
fragmenting into a plurality of needs the model according to which the great process of
anthropisation of the world took place.
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Abstract. According to the amendment (2020) of the Act on the Promotion of
Smooth Transportation, etc. of Elderly Persons, Disabled Persons, etc. in Japan,
public primary and junior high schools, which are newly built/renovated/extended,
should be designed to be physically accessible for students with special needs. In
addition, existing schools should also make efforts to improve accessibility. On this
background, this paper focuses on the methods to effectively promote accessibility
in schools that is achieved through user involvement for inclusive education. The
survey subjects were all 164 public schools in Saitama city. A questionnaire to all
schools was conducted to find out 1) the features of physical obstacles impeding
inclusive education and 2) examples of user involvement in the planning stage of
accessibility. In the results, accessible toilets have been installed progressively.
However, inaccessible routes and spaces remained because there were no lifts in
most existing schools. Regarding user involvement, a good practice was discovered
in one case of restroom renovation which reflected parents' requests. In reality,
because of the limitation of the budget of the municipality, it was obviously difficult
to provide sufficient accessibility in all 164 schools in the short period. To achieve
fully accessible schools for everyone, it is crucial to create short/mid/long-term
facility management strategies and to share knowledge/skills regarding accessibility
improvement among administrative officers, architects, and users, so that they can
find efficient and effective ways to promote accessibility.

Keywords. Public schools, School buildings, Accessibility, User Involvement

1. Introduction

In Japan, public primary and junior high schools, which are newly
built/renovated/extended, should be designed to be physically accessible for students
with special needs, according to the amendment (2020) of the Act on the Promotion of
Smooth Transportation, etc. of Elderly Persons, Disabled Persons, etc., abbreviated as
the "Barrier-Free Act". In addition, existing schools should make efforts to improve
accessibility as well.

Before that, these obligations to guarantee the accessibility of schools were placed
on only special schools, so that this amendment was evaluated as a breakthrough in the
history of inclusive education. It can be said that the triggers of this progress were the
ratification of the Convention on the Rights of Persons with Disabilities and the Tokyo
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2020 Olympic and Paralympic Games. Besides that, Japanese schools are expected not
only to play a role as education facilities but a role as evacuation centres in the case of
natural disasters. The recent frequent natural disasters, such as the huge earthquakes and
flood disasters, make us aware of the necessity of the accessibility of schools as
evacuation centres for everyone.

The Ministry of Education, Culture, Sports, Science and Technology (MEXT)
conveyed a survey to clarify the actual situation of the accessibility of all public primary
and junior high schools in 2021 and set the installation targets for 2026 regarding
accessible toilets, step-free access, and lifts as shown in Table 1. Based on these targets,
municipal governments need to manage their own school facilities to approach the goal.
However, the practical methods and difficulties to improve the accessibility of schools
under municipal governments are unclear. In addition, how to reflect user needs on
school planning/refurbishment practically are also indistinct.

Therefore, this paper focuses on the methods of school facility management to
effectively promote accessibility in schools, which will be achieved through user
involvement for inclusive education.

Table 1. Targets laid out by MEXT for accessible public schools

Objective 2021 2026
Accessible toilets School buildings 65.2% All schools designated as
Gyms 36.9% evacuation centres
(approx.95% of public schools)

Step-free Gates to School buildings 78.5% All schools
Access entrances Gyms 74.4%

Entrances to School buildings 57.3% All schools

classrooms Gyms 57.0%

Lifts School buildings 27.1% All schools where students with
special needs enrol (approx. 40%
of public schools)

Gyms 65.9% All schools where students with
special needs enrol (approx. 75%
of public schools)

2. Literature review

Legal systems to guarantee accessibility of buildings have some differences between
countries. In Japan, accessibility of buildings has been stipulated in the Barrier-Free Act,
not in the Building Act. The accessibility guidelines [1], which were created by the MLIT
(Ministry of Landscape, Infrastructure, Transport, and Tourism), show details regarding
how to design public/private facilities from the perspective of accessibility. There are
also guidelines for managing the facilities of primary and junior high schools [2],
including learning spaces for students with special needs, which were created by MEXT.
Local governments seriously need to promote accessibility in their schools based on them.

As for international reviews, Bar & Galluzzo (1999) [3] elaborated the measures of
Universal Design for accessible schools according to the Americans with Disabilities Act
(ADA). Although the Barrier-Free Act is less enforceable than the ADA, it is quite
suggestive in terms of planning the ideal school buildings. On the other hand, Francis &
Joyce (2018) [4] in Ghana and Pastraporn et al. (2016) [5] in Malaysia examined the
physical environments of schools in each country in terms of inclusive education and
Universal Design. They attempted to reflect their results on political measures for better
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accessibility in schools. In addition, Mualla & Selen (2012) [6] illustrated that the
policies and specifications regarding physical environments for inclusive education in
Turkey tended to be technical and complementary for students with disabilities. They
attempted to apply UD principals to school planning for all students.

On the contrary, Japan still has fundamental problems of accessibility in schools,
though there were several guidelines as mentioned above. Some papers dealt with
physical environments for students with special needs in special schools [7][8], however
recent papers regarding general schools for students with special needs are few. Junko &
Satoru (2013) [9] showed the effective methods of restroom renewal for everyone
through user involvement in general schools. It is expected that these methods will
expand the target from restrooms to all school buildings which should be refurbished.

3. Methodology

As a case study, the research targets were all municipal schools in Saitama city, which is
one of the biggest municipalities in Japan. In 2021, the population of the city was
approximately 1.3 million people and there were 104 primary schools, 58 junior high
schools, and two special schools. In the same year, Saitama city produced the
rebuilding/refurbishment plan of the schools for the next 30 years and will review it each
ten years. The points regarding updating school facilities were 1) efficient facility
management, 2) enhancement as evacuation centres, 3) eco-friendly facilities, 4)
adequate ventilation, and 5) accessibility for everyone. To proceed with them as planned,
it is important to clarify the actual situation of each point and to find concrete measures.
Of this whole plan, this paper focuses on accessibility.

The questionnaire was conducted at 164 municipal schools between October 215 and
November 30" in 2021. The respondents were the staff of school management. Of the
164 schools, 95 responded (57.9%) as shown in Table 2.

Table 2. Details of the responses

Target Responding

number Number
Primary schools 104 61
Junior high schools 58 32
Special schools 2 2

The items examined to evaluate accessibility were as follows;

e Facilities for physical accessibility: lifts, accessible toilets

e Routes for physical accessibility: Entrances to the school, classrooms, rooms
for teachers and staff, and other facilities

e Facilities for students with intellectual disabilities, foreign students, and
students with different gender identities: relaxation spaces, specific spaces for
learning Japanese, specific spaces for changing of clothes, and toilets

In addition, the opinions of the respondents regarding the problems of school
facilities for students with special needs and the necessity/challenges of refurbishment
for better accessibility through user involvement will be disclosed.
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4. Results and Discussions
4.1. Features of target schools

Firstly, according to the statistics of Saitama city in 2021, 1,044 (1.5%) primary school
students out of 67,631 enrolled in special classes, and 407 (1.3%) junior high school
students out of 31,742 studied in special classes. In addition, 56 students with profound
and multiple disabilities enrolled in two special schools.

Regarding the status of special classes in target schools, all 93 primary and junior
high schools, except one school, had one to four special classes. One special class was
for students with low vision and the others were for students with intellectual or
developmental disabilities.

In terms of physical disabilities, 19 primary and junior high schools (20%) had one
student each who used a wheel chair or cane. Of the 19 students, 10 enrolled in general
classes, seven in special classes, and two were unknown. In addition, five primary and
junior high schools had one student each who needed medical care, such as suctioning
and urethral catheterization. Three students out of the five enrolled in general classes and
two students studied in special classes.

Secondly, considering the features of school facilities, the rebuilding/refurbishing
plans of Saitama city mentioned the heavy financial burden for their management. Many
reinforced concrete schools were built in the 1970°s and 1980°’s, and the deterioration of
these schools causes facility problems. In fact, as described in Figure 1, more than 60%
of school buildings and 50% of gyms of the target schools were over 40 years old.

G el five years:
[+ -
less than five years 21% 49 years- less than five years 2 1%
3.2% 4.2% 3.2%
unknown
unknown 20 years- 10.5% Tg %gfars—
0y o o
9.5% / Rty
20 years-
30 years-
30 years-
nvsesr ;gﬁyaars over 40 years 17.9%
: 52.6%
School buildings Gyms

Figure 1. Age of school buildings and gyms of target schools

The amendment (2020) of the Barrier-Free Act is expected to provide accessibility
steadily, especially in new schools, so the focus is the accessibility of most existing
school facilities.

4.2. Lifts and accessible toilets

52 target schools (54.7%) out of 95 had lifts. However, 25 of which had lifts only for
freight. Lifts which students could use had been installed into only 27 target schools. On
the other hand, 34 target schools out of 43 which had no lift were built over 40 years ago.
Thus, vertical accessibility still presented difficulties.

Regarding accessible toilets, 79 targets school (83.1%) had one or more. Comparing
our 2010 survey results [10] of 45.1%, schools with installation of accessible toilets had
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increased considerably. Half of the target schools have one accessible toilet on the
ground floor and16 schools (16.8%) have one on each floor. The others had specific
features, such as two accessible toilets on the ground floor or one in each school building.

unknown

2.1%-+ no accessible toilet

14.7%
others
18.9%
. one or some/f no accessible toilet
7 45.1% —
one on'each floor £ " 54.9%
-:18_._8!1,,6- p nd floor N\ e
2021 2010

Figure 2. Installation of accessible toilets
4.3. Accessible routes not requiring assistance

According to Figure 3, first, regarding accessibility to the school buildings,
approximately 80% of schools had accessible routes not requiring assistance from 1)
gates of school sites and 2) parking spaces. The access to gyms also had similar high
percentages. On the other hand, entrances for teachers and school staff at half of the
target schools were inaccessible. It means that teachers and school staff who use
wheelchairs almost never work at those schools.
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Figure 3. Self-access for students with reduced mobility
Second, as to rooms for studying, classrooms on the ground floor were the most
accessible. However, more than half of target schools had difficulties in accessibility to
classrooms on the upper floors, which included rooms for music, science, art and so forth.
It is apparent that insufficient physical environments impede students’ learning.
Third, the percentage of accessible rooms for teachers and staff stayed around 50%,
except nurse’s rooms which were generally located on the ground floor. It can be said
that whether these rooms were accessible or not depended on their location.
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Finally, regarding access to other facilities, e.g., gyms, pools, and broadcasting
rooms, low percentages of accessibility were found except regarding toilets. These rooms
are also important for the quality of students’ school lives, so the accessibility of these
rooms should be considered as well.

4.4. Facilities for students with intellectual disabilities, foreign students, and students
with different gender identities

Moving on to facilities for students with other special needs, 26.3% of target schools had
proper rooms where students with intellectual disabilities could be relaxed or relieve
stress, such as play rooms, snoezelen rooms, and tatami rooms. It appears reasonable that
the other target schools, which had inadequate (27.3%) or no such rooms (38.9%), also
had the need for these kinds of rooms for their students.

Regarding specific spaces for foreign students to learn Japanese, 20 target schools
had such spaces. In addition, instructors for Japanese supported them a couple of days a
week. However, 27 schools which had some foreign students didn’t provide any specific
rooms or support. This result needs to be more investigated whether those foreign
students need support for Japanese or not.

As to facilities for students with different gender identities, more than 80% of target
schools answered that they took gender identities into account when those students use
toilets and change clothes. In many cases, they could use accessible toilets. However,
one of the schools added comments that it was inconvenient for them to use because of
the distant location from their classroom.

4.5. Problems of school facilities for students with special needs from the viewpoints of
the school management staff

According to the free answers, low-quality facilities because of deterioration were
considered common problems. They had many facility problems of whole school
buildings, toilets, and gyms not only for students with special needs but for all students.
In addition, in terms of roles as evacuation centres, planned maintenance and bottom-up
management were strongly required.

Cost of refurbishment was also a fundamental issue. In particular, difficulties to
install lifts or stair lifts were often noted. Some of the answers argued that it was hard to
gain the understanding of parents about installing a costly lift for one student. However,
it can be pointed out that this is a misunderstanding. The lift will be for future
students/teachers/residents with reduced mobilities. Such viewpoints are still insufficient.

One of the respondents answered in detail. “Students need to enter the school site
from an inclined road or stairs. The school has a stair lift, though students need staff
support to use it. The room doors are hard to open for wheelchair users. The narrow aisles
in rooms and the high sinks are also difficult for them to use. Eventually the
refurbishment of whole buildings will be needed.” In this case, each facility problem can
be divided into the following categories; 1) minor refurbishment within a year or so, 2)
refurbishment that needs a few years’ plan and 3) major refurbishment that takes a couple
of decades to do. Thus, it is important to make these lists of facility problems and figure
out the right timing to update the facilities.
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4.6. Necessity/challenges of refurbishment for accessibility through user involvement

In terms of user involvement, 48 respondents had their working areas refurbished for
accessibility. However, 27 of them had no occasion to ask opinions from students or their
parents. Whether users were involved in refurbishment plans depended on schools or
school management staff.

Challenges of refurbishment with user involvement were revealed from free
answers. Main concerns were lack of knowledge and experience regarding
refurbishment. One of the respondents answered, “Though I obtained advice from
teachers for special education and contractors and visited some schools to study good
practices of refurbishment, it was difficult to judge whether the refurbishment went well.”
In addition, another respondent noted, “Students’ requests can be reflected on
refurbishment plans. However, there are concerns regarding versatility.” It means that
the best refurbishment for a student is not always the best for another.

Another respondent noted that there had been a refurbishment for a new student who
uses a wheel chair. Several meetings were held with a principal, teachers, administration
officers, the student, and the parents to discuss how to refurbish the school according to
the needs of the student. Consequently, the refurbishment was minimal because of
financial boundaries and physical restrictions of the school. However, it can be said that
such discussion before the enrolment cultivated a better understanding of the student’s
needs among them and helped them discover reasonable accommodations.

As one of the examples of user involvement, X school, which had no accessible
toilet, planned to install one for a new student, who used a wheel chair and had a mild
intellectual/hearing disability. At the planning stage of the toilet, school management
staff showed his parents Plan A, which was a typical plan in public facilities of Japan, as
shown in figure 4. They found out that there was no bed, except a baby changing station.
The student usually needed support to change his diapers, so his parents requested the
school to install a bed which he could lie down on as Plan B.

Plan A Plan B
Figure 4. Plans for an accessible toilet in X school

This example demonstrated that it was not enough to simply follow the accessibility
guidelines for public facilities. The types of users at the schools should be taken into
consideration. In addition, the installation of a bed into an accessible toilet will also be
useful for elderly people when schools play the role of evacuation centres.
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5. Conclusion

The low vertical accessibility remained due to the deterioration of existing schools which
were over 50% of all schools in Saitama city. The municipality faced the financial burden
of big-scale refurbishment as in many others municipalities. To improve their
accessibility efficiently, short/mid/long-term facility management strategies are needed.
In addition, refurbishment of schools which have no lift but have students with special
needs should be a priority. It is also essential to take soon-to-be students with special
needs into consideration and prepare adequately accessible environments for them, so
that they can enter schools without anxieties of accessibility.

It will be meaningless if a refurbishment doesn’t meet user needs. At a planning
stage, school management staff should ask opinions of users, assume various
users/situations in schools including the need for evacuation centres, and get advice
from experts on the plans. These measures will nurture knowledge and skills of school
management staff to update school facilities and to provide reasonable accommodation.
It is also crucial that these experiences are shared between different schools to be able
to take advantage of other school refurbishments. Establishing organizational methods
which ensure sufficient discussion of accessibility improvement in schools will
contribute to creating an inclusive environment and inclusive education.
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Abstract. The paper deals with the issue of social inclusion in the scholastic
environment where children begin to learn the set of rules that manage social life.
The design of the spaces impact on people and becomes crucial to address a
community behavioural change in terms of social inclusion. In line with Universal
Design strategy, the paper presents a method developed for evaluating the degree of
inclusion of primary schools’ spaces, which consists of the definition of an
evaluation matrix. The matrix makes possible to analyse quantitative-qualitative
characteristics for each school and compare them objectively. It asses the level of
accessibility and inclusion of the schools through four main categories (Outdoor
space, Orientation, Movement, Spatial quality) and related criteria and indicators.
The reliability of the evaluation matrix has been verified through its application in
seven case studies (Italian and EU), and the analysis of one of them is described in
the results. The present study proposes a basis to introduce a method able to support
designing educational spaces that satisfy the needs of a wide range of users
according to Universal Design strategy.

Keywords. Inclusive design, Universal Design, school, assessment method,
evaluation tool.

1. Introduction

The school represents a socialisation environment, a crucial space for didactic and
relational learning, where children ‘absorb’ behaviour and learn by looking at the reality
around them. In particular, primary school is considered the first environment where
children begin to understand the norms and rules that govern life. The paper considers
the school as the institution to initiate the first step for a fundamental change toward
social inclusion, promoting a fair community without discrimination and based on equal
rights. Nowadays, Italy presents itself as an inclusive country in terms of schooling.
However, as we can see from the research carried out by Merlo [1], there is again a
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growing trend of ‘special schools’. Those institutes has its roots in the 16th century,
recognising for the first time the right to education for people with sensory disabilities,
and then extending in the 20th century to those with psycho-physical disabilities.
However, those schools refer only to special children education, meaning people with
physical, sensory and cognitive impairments. Nowadays they should be replaced by
inclusive schools to embrace differences and create an environment where every student
can learn regardless of any diversity, culture, ability, or disability.

Currently, special schools are still chosen because of the lack of supply and support
from traditional schools. Despite this, many schools still have architectural and sensorial
barriers in the facilities. There is a need for a radical change, where Universal Design
(UD) [2-3] becomes the means by which inclusion can be affirmed. In the 21st century,
the concept of UD has been defined by Mace providing a new concept of designing to
the greatest extent possible of people, without the need for adaptation or specialized
design. Disability can be permanent, temporary (limb injury, pregnancy, carrying heavy
objects), or caused by the context (inaccessibility to services, not understanding language,
etc.). For this reason, the design process should create an inclusive space where each user
feels represented and can experience it without discrimination.

Social inclusion is a topic addressed by many scholars. However, they have always
dealt with the pedagogical and not the spatial and design aspect of schools. They have
mainly analysed the tools to support teaching (expressive, technological, and symbolic)
and the strategies for learning, summarised by the Universal Design for Learning
methodology [4].

A few research has approached the topic from an architectural and urban design
point of view, proposing more or less specific solutions. Abouelsaad and Shafik [5]
suggest different design strategies according to the needs and characteristics of each child.
However, they do not provide a univocal space organization, but the solutions always
remain categorised according to the users’ needs. This limitation is also found in two
other research concerning the design of schools for autistic and intellectually impaired
children [6, 7]. Despite their excellent and interesting proposals, these studies consider
the architectural solutions typical of special schools without adopting a UD approach. At
last, Agarwal [8] reports on the research project developed by UNESCO on the design
of inclusive schools in India.

The research carried out in 2021 at Politecnico di Milano, studied social inclusion
within the school environment. The output is an assessment tool for spatial inclusiveness
in schools developed. The aim is to assess quantitative and qualitative aspects of the
environment, including physical accessibility, orientation, and sociability, which are key
factors in assessing inclusive environments [9]. A matrix is a potential tool to evaluate
the degree of inclusion of schools objectively be used both during the design phase of
school buildings or test possible improvements during the rehabilitation of existing
buildings. Using the matrix would allow one to be aware of the most deficient categories
in the field of spatial inclusion in the school and, therefore, improve them following the
proposed indicators.

2. Methodology

The research work has been set in three macro-phases: i) preliminary phase: state of the
art definition, through the comparison with reference scientific bibliography; ii) proposal
phase: calculation of the evaluation matrix to evaluate the degree of inclusion of school;
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iii) empirical phase: application of evaluation matrix in seven case studies. Although the
UD topic is currently known and investigated in different researches, the literature review
shows the lack of specific tools in the school context.

In the second phase, an ‘evaluation matrix’ (Figure 1) was developed through the
analysis of the literature, referring to the Accessibility in Building Design Guideline [10]
and the Principles [11] and Goals [12] of UD. The evaluation matrix includes four
categories: 1) Outdoor space, 2) Orientation, 3) Movement, and 4) Spatial quality.

The categories summarise users’ needs to use a building independently: to be
reachable from the outside, to enter and use each space equally. Aspects such as
accessibility to the area by public transport, parking near the entrance, overcoming
morphological differences, and orientation support are considered in the matrix to assess
spatial quality. In addition, the categories Orientation and Movement have been
evaluated for both indoor and outdoor spaces, only the mathematical average between
the two values being reported in the matrix Each category presents different criteria, and
each criterion is composed of four indicators for defining the degree of inclusion of
school environments. The presence or absence of indicators determines the score for each
criterion (evaluation from 0 to 4).

In the third phase, seven case studies were analysed through the evaluation matrix.
The 4 Italian case studies are: Scuola Primaria A. Volta (Chiarano, TV), Scuola Primaria
R. Mazzetti (Loiano, BO), Scuola Primaria Bassi ¢ Graziani (Zugliano, VI), Scuola
Primaria G. Parini (Camparada, MB). While the three European case studies are:
Kirkmichael Primary School (Scotland), UK Marlborough Primary School (London),
UK Unterdorf Elementary School (Hochst, Austria).

Each case study was also mapped using descriptive sheets. The ‘descriptive analysis’
is made up of aspects that report objective data about each school, such as access to the
building, number of students, shape of the building, number of floors, classroom layout,
and open space. It allows a more synthetic reading and framing of the space outside and
inside the building, based on architectural specific criteria. It is essential to give an idea
of the size of the building concerning its use (the number of common areas, bathrooms,
distribution components, etc.).

3. Results
3.1. Categories and criteria of the Evaluation Matrix

Categories and criteria of analysis are based on the users’ needs (children from 6 to 11
years old). In this age group, children begin to develop their first basic skills in school
(reading and writing) and in life (starting to orient themselves, moving independently,
and expressing their needs). The supports and stimuli offered by the school must
accommodate as many of the user’s characteristics as possible. These characteristics are
linked to different learning times and where the child comes from, whether he/she speaks
a foreign language, etc. Moreover, it is crucial to ensure that the child can express his/her
needs at the right time. In addition, physical, cognitive, and sensory characteristics must
also be considered, including different types of abilities. The result is a design capable
of taking into account the different needs without thinking of specific solutions that only
highlight the differences between non-disabled and disabled people. Based on these
assumptions, the categories chosen (Figure 1) refer to areas that are indispensable for
school design, while the criteria ensure that they are developed inclusively.
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CHECK OF GRADE OF GRADE OF
RITER NDICATORS.
I . P INDICATORS | CRITERIA _CATEGORY.
| At least ane publiic transport sysicm (bus, tram, metro, irain) supporting fragile familics 1o reach school YesNo
E Al least one public transport stop within 100 m from the school to limit physical effort and ensure children's safety on the way o school YN
Ows
| @ Public transport stop should be casily recognisable with sign that use symbols, images or audio message even for children who cannot read or o
| <§ have The height of should allow children 10 be seen )
a A cycle and pedestrian paths are present allowing 1o reach the school walking or cycling YN
E | [Prasence of parking spaces just for (he sehosl in arder 1 facilitste poople with lisited sbiiles 10 reach the buiding comfurtably. (.3, & parerdt with .
| more than one child). i
There are continous walkways with marked crossing wherever the pedesirian route crosses a vehicular way for children/adulls 1o safe reach the -
p o= school entrance. . amd Mean of the
| Z Parking for people with disabilities or fragile users (clderly, pregnat women, etc.) should be within 10 m from the main entrance, to limit the ™ criteria’s grade (0
- i physical effort of the children/adults whe require it 10 d)
2
E | - There is a 1:20 ratio between parking lots (4.5 m x 2.3 m) and accessible parking lots, supporting children/adults whit physical dissbilities. YN
|
< [Recognisable doorway arc used including for children with sensory and impairments (c.§ solutions, -
< color conirast, iotem eic.) i
| ®
3 Entrance design solutions protect against the weather creating a sustable and safe place for children parenis/caregivers teachers wayting. YN
Ows
Gathering shaded and unshaded arcas with seats and vegetation are present in front of fhe enfrance (o create a safe and enjoyable place for - °
children parents caregivers/eachers wayting :
|Recognisable secondary service entrance so that children are not mistaken when entering the school YN
T different materials for walls and floars according 1o the foorm's ikdren, o th visual imp g atikd —
| g [foor for the ok sharp contrast fo th den floor of the corridors, making it easier to distinguish the two areas)
1 3 different colours, tonal contrast and images for walls and floors according 1o the room's function help children to dentify spaces, regardless of .
copnitive ability (¢.g. 3 warm colous for classrooms and a brighter one for commor areas) ) w4
| different materiaks of doors/furnishings help children, even those with visual impairments, recogaise rooms’ entrance according 1o their functions —
| S8 |(cin wooden door for il and a glass door for classroom) )
g 2 [aiterent colurs and ildren, regardless of cognitive ability, recognise rooms’ entrance according 10 e
| their functions (e.g. blue doors for labs and red door for ihe gym) )
E [ Differeat architectural salutions are needed according o the functions (¢ g. distinction between classrooms and services, collective and private E s
2| spaces), in order for the child o recognise the space (c ¢ alternating opaque and glazed walls, projecing and recessed elements, different windows YN Sy s
B | pasition ar shape, different materials, & circular design for classroarms while s mare square shape for common sreas, €c.). ml’:‘,’":d:m 25
= |
B g g Function-based floor plan and distribution system helping children's orientation through an organised mental map of the school YN ed 04) E
| &%
E | E Hierarchical interior spaces avoiding confussion in the use of rooms by the child YN é }
| W
3| Symbolic design building helping children to recognize the school from a distance (e.g. prominent entrance cover, materials, etc.) YN g 3
L . %
At kcast two support systems among tactik, visual, suditory and symbolic are present YN ;
E Clearty visilile signs and letterin