
PROPOSED FACULTY OF ENVIRONMENTAL SCIENCE FOR 

NNAMDI AZIKIWE UNIVERSITY, AWKA, ANAMBRA STATE, 
NIGERIA 

TOWARDS ACHIEVING UNIVERSAL DESIGN IN ACADEMIC BUIL DINGS 

 

 

 

BY 

 

 

UGAH, UZODINMA KELECHI 

(Matric No: 16PCA01303) 

B.Sc. 

 

 

 

 

 

 

 

 

 

 

 

MAY 2018 



 
 

PROPOSED FACULTY OF ENVIRONMENTAL SCIENCE FOR 

NNAMDI AZIKIWE UNIVERSITY, AWKA, ANAMBRA STATE, 
NIGERIA 

TOWARDS ACHIEVING UNIVERSAL DESIGN IN ACADEMIC BUIL DINGS 

 

 

 

BY 

 

 

UGAH, UZODINMA KELECHI 

16PCA01303 

 

 

 

 

 

BEING A DESIGN THESIS SUBMITTED TO THE DEPARTMENT OF ARCHITECTURE, 
SCHOOL OF POSTGRADUATE STUDIES, COVENANT UNIVERSITY, OTA, OGUN STATE 
IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE AWARD OF THE DEGREE 

OF MASTER OF SCIENCE IN ARCHITECTURE 

 

 

 

 

MAY 2018 



i 
 

DECLARATION 

I Ugah, Uzodinma Kelechi with Matriculation Number 16PCA01303 hereby declare that I 
carried out this research work, under the supervision of Arc A. B. Sholanke. This work has 
not been submitted for the award of any degree in any institution before now. I hereby submit 
it in partial fulfilment of the award of a Master of Science Degree in Architecture in 
Covenant University, Ota, Ogun State, Nigeria. 

All sources of information and data used are duly acknowledged. 

 

 

………………………………………………………………. 

Student’s Signature and Date 

 

 

 

 

 

 

  



ii 
 

CERTIFICATION 

It is hereby certified that this thesis, written by UGAH UZODINMA KELECHI, was 
supervised by me and submitted to the Department of Architecture, College of Science and 
Technology, Covenant University, Ota, Ogun State. 

 

Supervisor 

Arc Anthony B. Sholanke    ……….…………………………… 

 Name       Signature and Date 

 

 

Head of Department 

Dr Oluwole Alagbe     …………………………………….… 

 Name       Signature and Date 

 

 



iii 
 

ACCEPTANCE 

This is to attest that this design thesis is accepted in partial fulfilment of the requirements for 
the award of the degree of Masters of Science (M.Sc.) in the Department of Architecture, 
College of Science and Technology, Covenant University, Ota, Ogun State, Nigeria 

 

 

Mr Philip John Ainwokhai    ……….…………………………… 

(Secretary, School of Postgraduate Studies)   Signature and Date 

 

 

 

Professor Samuel T. Wara    …………………………………….… 

(Dean, School of Postgraduate Studies)   Signature and Date 

 

 

 

 

  



iv 
 

DEDICATION 

This research is dedicated to God Almighty for abundant grace, supernatural favour and 

mercy, and divine provisions. Secondly to my Father, Dr. A. D. Ugah for challenging me to 

undertake this programme and his unending support. Also to my Wife Adaku Agatha Ugah 

for her unflinching support, encouragement and prayers, my children for understanding my 

dream, and to my siblings, in-laws and friends for their encouragements. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



v 
 

ACKNOWLEDGEMENTS 

I wish to express my deepest and heartfelt gratitude to the following people for their love and 

support and for making my time in Covenant University glorious. 

To my father; Dr A. D. Ugah. Thank you for challenging me to further my educational 

frontier and supporting me all the way. 

To my wife; Adaku Agatha Ugah. Thank you for your love and standing in my stead in the 

family, thus allowing me to fully concentrate on what was necessary for my studies these few 

years, I really appreciate your commitment to my ideals. 

To my children; Annabelle, Olivia and Daroon-Owen. Thank you for your understanding and 

patience all through my absence. 

To my supervisor, Arc. A. B. Sholanke. Thank you for believing in me, and for your patience 

in guiding me through out all the processes that was necessary for me to go through during 

this endeavour. For also showing understanding during my time of challenge. To all my 

lecturers in the department of Architecture, thank you for all your efforts and tutorship. 

To my HOD, Dr. O. A. Alagbe and the departmental PG coordinator, Dr A. A. Oluwatayo, 

thanks for pushing me while imparting valuable knowledge during my stay here. 

To my siblings, and in-laws, especially the Oluwoles’ thanks for the love care and support. 

You guys really covered for me. 

To my friends and course mates especially those of Amala squad. Thanks for the experience, 

I couldn’t have asked for better classmates, I love you all. 

  



vi 
 

TABLE OF CONTENTS 
DECLARATION ....................................................................................................................... i 

CERTIFICATION  ................................................................................................................... ii 

ACCEPTANCE  ...................................................................................................................... iii 

DEDICATION ......................................................................................................................... iv 

ACKNOWLEDGEMENTS  .................................................................................................... v 

LIST OF FIGURES ................................................................................................................ xiv 

LIST OF PLATES ................................................................................................................... xv 

ABSTRACT ......................................................................................................................... xviii 

CHAPTER ONE ........................................................................................................................ 1 

1.1 Background to The Study ............................................................................................ 1 

1.2 Problem Statement ...................................................................................................... 2 

1.3 Research Questions ..................................................................................................... 3 

1.4 Aim of The Study ........................................................................................................ 4 

1.5 Objectives of The Study .............................................................................................. 4 

1.6 Justification for The Study .......................................................................................... 4 

1.7 The Client .................................................................................................................... 5 

1.8 Scope of The Study ..................................................................................................... 5 

1.9 Location ....................................................................................................................... 5 

1.10 Overview of Methodology .......................................................................................... 5 

CHAPTER TWO ....................................................................................................................... 7 

2.1 History of Higher Educational Buildings .................................................................... 8 



vii 
 

2.2 History of Higher Education in Nigeria .................................................................... 13 

2.3 Types of Educational Buildings ................................................................................ 16 

2.3.1 Types of Educational buildings based on Era, Design and Construction .................. 16 

2.3.2 Types of Educational Building based on Use ............................................................ 19 

2.4 Functional Spaces Common in Faculty of Environmental Sciences......................... 20 

2.5 Conceptual Approach to Designing New Learning Environments for The 21st 

Century Skills........................................................................................................................... 21 

2.6 The Pedagogy of Spaces ........................................................................................... 23 

CHAPTER THREE ................................................................................................................. 25 

3.1 Universal Design ....................................................................................................... 25 

3.2 Principles of Universal Design .................................................................................. 27 

3.3 Universal Design in Learning ................................................................................... 29 

3.4 Universal Design Criteria in Academic Built Environment ...................................... 31 

3.5 Significance of Universal Design in Academic Built Environment ......................... 33 

3.6 Influence of Universal Design On Teaching and Learning....................................... 34 

3.7 Discussion of The Issue of Interest ........................................................................... 36 

3.8 Structures of Universal Design in Academic Built Environment ............................. 36 

3.9 Building Development Legislation and Policies in Nigeria ...................................... 39 

CHAPTER FOUR .................................................................................................................... 42 

4.2 Case Study 1: Faculty of Environmental Science,University of Lagos (Unilag), 

Akoka, Lagos, Nigeria. ............................................................................................................ 42 

4.2.1 Description ................................................................................................................. 42 



viii 
 

4.2.2 The Faculty of Environmental Science ...................................................................... 43 

4.2.3 Departments within the Faculty ................................................................................. 44 

4.2.4 Faculty of Environmental Science Building .............................................................. 45 

4.2.5 Department of Architecture ....................................................................................... 45 

4.2.6 Environmental and Microclimate .............................................................................. 46 

4.2.7 User Behaviour and Requirements ............................................................................ 47 

4.2.8 Horizontal and Vertical Circulation ........................................................................... 47 

4.2.9 Building Services ....................................................................................................... 50 

4.2.10 Critiques ..................................................................................................................... 52 

4.3 Case Study 2: Faculty of Environmental Design and Management, Obafemi 

Awolowo University Ile-Ife, Osun State, Nigeria. .................................................................. 53 

4.3.1 Description ................................................................................................................. 53 

4.3.2 The Faculty of Environmental Design and Management .......................................... 53 

4.3.3 Departments within the Faculty ................................................................................. 54 

4.3.4 Assessment of the Departments ................................................................................. 55 

4.3.5 Form and Function ..................................................................................................... 57 

4.3.6 Finishes ...................................................................................................................... 62 

4.3.7 Services ...................................................................................................................... 62 

4.3.8 Horizontal and Vertical Circulation ........................................................................... 63 

4.3.9 Critiques ..................................................................................................................... 64 

4.4 Case Study 3: School of Environmental Technology (SET), Federal University of 

Technology Akure (FUTA), Ondo State, Nigeria. .................................................................. 66 



ix 
 

4.4.1 Brief Description ....................................................................................................... 66 

4.4.2 School of Environmental Technology ....................................................................... 66 

4.4.3 Environment and Micro-Climate ............................................................................... 67 

4.4.4 User Behaviour and Requirements ............................................................................ 68 

4.4.5 Assessment of the Departments ................................................................................. 68 

4.4.6 Department of Building Technology ......................................................................... 72 

4.4.7 Department of Estate Management ........................................................................... 72 

4.4.8 Department of Quantity Surveying ............................................................................ 72 

4.4.9 Department of Urban and Regional Planning ............................................................ 73 

4.4.10 Department of Industrial Design ............................................................................... 74 

4.4.11 The Industrial Design Studio ..................................................................................... 75 

4.4.12 Critiques ..................................................................................................................... 77 

4.5 Case Study 4: Lycée Albert Camus........................................................................... 78 

4.5.1 Brief Description ....................................................................................................... 78 

4.5.2 Building Structure ...................................................................................................... 79 

4.5.3 Site Context ............................................................................................................... 80 

4.5.4 Critiques ..................................................................................................................... 81 

CHAPTER FIVE ..................................................................................................................... 82 

5.1 Site Selection Criteria................................................................................................ 82 

5.1.1 Physical Criteria: ....................................................................................................... 82 

5.2 Geographic Location ................................................................................................. 83 



x 
 

5.2.1 Brief History of Awka ............................................................................................... 85 

5.2.2 Geographical Location and Regional Setting ............................................................ 86 

5.2.3 Population .................................................................................................................. 87 

5.2.4 Vegetation .................................................................................................................. 87 

5.2.5 Climate ....................................................................................................................... 87 

5.2.6 Rainfall and Humidity ............................................................................................... 88 

5.2.7 Temperature ............................................................................................................... 88 

5.2.8 Topography ................................................................................................................ 89 

5.2.9 Geology and Soil ....................................................................................................... 89 

5.2.10 Site Conditions........................................................................................................... 90 

5.3 Site Location: ............................................................................................................ 90 

5.4 Site Characteristics .................................................................................................... 91 

5.4.1 Site Accessibility ....................................................................................................... 91 

5.4.2 Geology and soil: ....................................................................................................... 91 

5.4.3 Noise Level ................................................................................................................ 91 

5.4.4 Drainage ..................................................................................................................... 91 

5.4.5 Pollution ..................................................................................................................... 92 

5.5 Features of the site..................................................................................................... 93 

CHAPTER SIX ........................................................................................................................ 94 

6.1 Project Goal ............................................................................................................... 94 

6.2 Project Objectives ..................................................................................................... 94 



xi 
 

6.3 Functional and Space Criteria ................................................................................... 94 

6.3.1 Space Appropriation .................................................................................................. 94 

6.3.2 Functional Analysis ................................................................................................... 95 

6.4 Performance requirements: ....................................................................................... 97 

6.4.1 Adaptability: .............................................................................................................. 97 

6.4.2 Growth: ...................................................................................................................... 97 

6.4.3 Access: ....................................................................................................................... 97 

6.4.4 Circulation: ................................................................................................................ 98 

6.4.5 Dimensions and Proportions: ..................................................................................... 98 

6.4.6 Services: ..................................................................................................................... 98 

6.5 Technological and environmental criteria ................................................................. 98 

6.5.1 Materials and finishes ................................................................................................ 98 

6.5.2 Services ...................................................................................................................... 99 

6.6 Other Considerations ............................................................................................... 101 

6.6.1 Sound Control .......................................................................................................... 101 

6.6.2 Landscaping ............................................................................................................. 102 

6.6.3 Ventilation ............................................................................................................... 102 

6.6.4 Day Lighting ............................................................................................................ 102 

6.7 Sustainability and LEED certification Measures .................................................... 102 

6.7.1 Sustainable site ........................................................................................................ 103 

6.7.2 Waste water management ........................................................................................ 103 



xii 
 

6.8 Legal and Planning Regulations .............................................................................. 103 

6.8.1 Basic Elements of the Operation of the Benchmark Minimum Academic Standards 

in Environmental Science Programmes ................................................................................. 104 

6.9 Behavioural and Aesthetic Criteria ......................................................................... 105 

6.9.1 Functionality ............................................................................................................ 106 

6.9.2 Aesthetics ................................................................................................................. 106 

6.9.3 Structural Stability ................................................................................................... 106 

6.9.4 Design Thinking ...................................................................................................... 106 

6.9.5 Innovation ................................................................................................................ 107 

6.9.6 Collaboration ........................................................................................................... 107 

6.9.7 Engagement ............................................................................................................. 107 

6.9.8 Optimism ................................................................................................................. 108 

6.9.9 Respect ..................................................................................................................... 108 

CHAPTER SEVEN ............................................................................................................... 109 

7.1 Design Philosophy, Concepts and its Justification ................................................. 109 

7.1.1 Design Philosophy ................................................................................................... 109 

7.1.2 The Equilibrium of Appropriate Balance and Econo-Functional Aesthetic Balance

 109 

7.2 Design Development Process .................................................................................. 110 

7.2.1 Site zoning ............................................................................................................... 110 

7.2.2 Conceptual plan ....................................................................................................... 111 

7.3 CONCLUSION ....................................................................................................... 112 



xiii 
 

REFERENCES ...................................................................................................................... 113 

APPENDIX ............................................................................................................................ 120 

 

  



xiv 
 

LIST OF FIGURES 
Figure 2:1Map of Ancient Athens showing the Academy north of Athens .............................. 9 

Figure 2:2 The Great Library of Alexandria, O. Von Corven, 19th Century ............................ 9 

Figure 2:3 Master Plan of Illinois Institute of Technology, Chicago, USA ............................ 12 

Figure 2:4 University of Ibadan Logo ..................................................................................... 14 

Figure 2:5 University of Nigeria Logo .................................................................................... 15 

Figure 2:6 Obafemi Awolowo University Logo ...................................................................... 15 

Figure 2:7 Ahmadu Bello University Logo ............................................................................. 15 

Figure 3:1 Activities on Universal Design............................................................................... 27 

Figure 3:2 Principle of Universal Design ................................................................................ 29 

Figure 3:3 Universal Design for Learning ............................................................................... 30 

Figure 4:1 Logo of University of Lagos .................................................................................. 42 

Figure 4:2 Logo of the Obafemi Awolowo University Ile-Ife ................................................. 53 

Figure 4:3 Logo of the Federal University of Technology, Akure .......................................... 66 

Figure 5:1 Anambra State in Nigeria ....................................................................................... 83 

Figure 5:2 Awka in Anambra State ......................................................................................... 84 

Figure 5:3 Awka Capital Territory Neighbouring Settlements................................................ 84 

Figure 5:4 Map of Awka .......................................................................................................... 85 

Figure 5:5 Climatic Graph of Awka ........................................................................................ 88 

Figure 5:6 Temperature Graph of Awka .................................................................................. 89 

Figure 7:1 The Equilibrium of "Appropriate Balance" .......................................................... 110 

Figure 7:2 Site Zoning ........................................................................................................... 111 

Figure 7:3 Conceptual Spatial Zoning and Circulation Pattern of the Site ............................ 111 

 

 



xv 
 

LIST OF PLATES 
Plate 2:1 Ancient Road to the Academy in Athens .................................................................... 9 

Plate 2:2 The Cloister of Magdalen College at Oxford ........................................................... 11 

Plate 2:3 The Cloisters of Magdalen College at Oxford .......................................................... 11 

Plate 2:4 Aerial View of Cornell University, New York, USA ............................................... 12 

Plate 2:5 School House ............................................................................................................ 17 

Plate 2:6 School Block ............................................................................................................. 18 

Plate 2:7 Horizontal School ..................................................................................................... 19 

Plate 4:1 Approach View of Faculty of environmental Science Building ............................... 44 

Plate 4:2 View of Faculty of Environmental Science Building, Unilag .................................. 45 

Plate 4:3 Department of Architecture Building1, Unilag ........................................................ 46 

Plate 4:4 Approach View to Building 3 Housing MSC Architecture Studio .......................... 47 

Plate 4:5 Stairs Leading to Ground Floor of Building 3 Housing MSC Architecture Studios 48 

Plate 4:6 Entrance to Research Hub, Building 3, Department of Architecture, Unilag .......... 49 

Plate 4:7 Entrance to Urban And Regional Planning Studio, Faculty of Environmental 

Science Building, Unilag ......................................................................................................... 49 

Plate 4:8 Fire Hose Compartment ............................................................................................ 50 

Plate 4:9 Entrance to Toilets Cubicles in The Main Faculty of Environmental Science 

Building, Unilag ....................................................................................................................... 51 

Plate 4:10 Typical Toilet Cubicle ............................................................................................ 51 

Plate 4:11 Main Faculty Building, Faculty of Environmental Design and Management, OAU 

Ife ............................................................................................................................................. 54 

Plate 4:12Approach View to The Department of Architecture Building, OAU Ife ................ 55 

Plate 4:13Entrance to CADD Laboratory ................................................................................ 56 

Plate 4:14 Interior of Studio Showing Partitions ..................................................................... 56 

Plate 4:15 Entrance to the Department of Fine Art.................................................................. 57 



xvi 
 

Plate 4:16 Wooden Ceiling and Atrium for Ventilation and Lighting..................................... 58 

Plate 4:17 Waffle Ceiling at the Department of Architecture.................................................. 59 

Plate 4:18 Courtyard in The Department of Architecture Building ......................................... 59 

Plate 4:19 Landscape of Courtyard Area in The Department of Architecture Building ......... 60 

Plate 4:20 Workshop for Fine Art Department ........................................................................ 61 

Plate 4:21 Department of Fine Art Pottery Section showing Ceramic Floor Tiles and Beam 

and Column Connections ......................................................................................................... 61 

Plate 4:22 Approach Facade of Main Faculty Building ........................................................... 62 

Plate 4:23 Typical Corridor in the Main Faculty Building, Showing Floor and Wall Finishing 

and  Fire Hose .......................................................................................................................... 63 

Plate 4:24 Typical Corridor Linking Offices ........................................................................... 64 

Plate 4:25 Typical Stairs for Vertical Circulation.................................................................... 64 

Plate 4:26Approach View Of Faculty Building ....................................................................... 67 

Plate 4:27Interior of M Tech Studio ........................................................................................ 69 

Plate 4:28 Interior of 400L Studio ........................................................................................... 70 

Plate 4:29 Interior of 300L Studio ........................................................................................... 70 

Plate 4:30 Typical Classroom .................................................................................................. 73 

Plate 4:31 Class Room for Urban and Regional Planning ....................................................... 73 

Plate 4:32Drawing Studio for the Department of Industrial Design ........................................ 74 

Plate 4:33Approach View of Entrance to Industrial Design Studios ....................................... 75 

Plate 4:34Typical Graphic Studio for the Department of Industrial Design ........................... 76 

Plate 4:35Interior of Tailoring Workshop For the Department of Industrial Design .............. 76 

Plate 4:36 Approach View ....................................................................................................... 78 

Plate 4:37 Floor Plan of Building ............................................................................................ 79 

Plate 4:38 Typical Cross Section ............................................................................................. 79 



xvii 
 

Plate 4:39 Interior View of Reception Space ........................................................................... 80 

Plate 4:40 Perspective View of Structure Showing the site ..................................................... 80 

Plate 4:41 Typical Classroom .................................................................................................. 81 

Plate 5:1 Flyover Along Awka-Onitsha Expressway .............................................................. 86 

Plate 5:2 Main Entrance Gate of the Nnamdi Azikiwe University, Awka .............................. 90 

Plate 5:3 Main Campus of Nnamdi Azikiwe University Showing Proposed Site ................... 90 

Plate 5:4 View of Prof Festus Aghagbo Digital Library from Proposed Site .......................... 91 

Plate 5:5 Existing Exposed Drainage Trench .......................................................................... 92 

Plate 5:6 Another View of the Proposed Site .......................................................................... 92 

Plate 5:7 Close up View of Proposed Site ............................................................................... 93 

 

 

  



xviii 
 

ABSTRACT 
 

Every human being is different, we are diverse in our sizes, abilities and as we grow older we 

develop certain capabilities, abilities and disabilities and thus continue to change. When we 

understand our diversity as human beings, the need to design our built environment to suite 

the need of an ideal average human being becomes a fallacy and thus creates a burden on 

designers to create designs that has the capacity to adapt to the various needs and capacities 

of the intended users. This burden as resulted in the concept called Universal Design (UD). 

This thesis introduces the concept of UD in details as well as proffering ways in which it can 

be achieved especially in an academic built environment using a proposed faculty of 

environmental science building for Nnamdi Azikiwe University Awka, Anambra State, 

Southeast of Nigeria. It outlines the significance of UD in such an environment while going 

further to state the influence of UD on teaching and learning. Attempt is made to list out the 

structures of UD in an academic built environment while looking at enabling laws and 

policies in building development legislations in Nigeria. 

The research was carried out using extract from published related materials, personal 

interviews, and local and foreign case studies of building structures utilized for similar 

activities. From the result of the research, a faculty of environmental science building was 

designed using the various structures of UD thus achieving UD in the proposed building.
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