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ABSTRACT 

 

The design stage considered as one of the essential stages of engineering project 

life cycle. Even the quality requirements at this stage would be a basis to the next levels of 

preparation, construction and maintenance. 

The main objective of this research is study the quality and confirming it in the 

design phase, also how it can be employed technical grounds (The Method of Multiple 

Criteria Complex Proportional Assessment (COPRAS)). COPRAS method consists of 

alternatives and criteria, in this research there are five companies alternatives classified as 

consulting engineering companies which are (A1, A2, A3, A4 and A5) and twelve main 

criteria collected from previous works and studies. 

As a result of conducted research, the controlling of design output is one of the 

main design quality criteria which had the highest relative importance was in comparison 

with all other criteria, in addition, the evaluation was various between the companies, 

where the company A4 obtained the highest assessment while the company A2 had the 

lowest evaluation, but in general, the design quality in the Jordanian companies is weak. 

So the proposed framework and the obtained results can help stakeholders of projects in 

Jordanian companies to get better understanding  manage the design phase. 

Finaly, it  recommended to use the application of techniques of decision- making 

multi-criteria in the evaluation of project in addition to expediting the application of the 

systems proposed by the researcher for the design quality management to help engineers 

on the best implementation of this administration.  



VI 
 

TABLE OF CONTENTS 

 

AUTHORIZATION FORM ............................................................................................. I 

COMMITTEE DECISION ............................................................................................. II 

DEDICATION................................................................................................................. III 

ACKNOWLEDGEMENT .............................................................................................. IV 

ABSTRACT ...................................................................................................................... V 

TABLE OF CONTENTS ............................................................................................... VI 

LIST OF FIGURES ..................................................................................................... VIII 

LIST OF TABLES ........................................................................................................... X 

LIST OF ABBREVIATIONS ...................................................................................... XII 

CHAPTER ONE: INTRODUCTION ............................................................................. 1 

1.1 Background ............................................................................................................... 1 

1.2 Statement of the Problem .......................................................................................... 2 

1.3 Research Objectives .................................................................................................. 2 

1.4 Research Importance ................................................................................................. 3 

1.5 Research Limitations ................................................................................................. 4 

CHAPTER TWO: LITERATURE REVIEW ................................................................ 5 

2.1 Previous Work about Design Quality........................................................................ 5 

2.2 Previous Work about MCDM ................................................................................... 7 

2.3 Previous Work about COPRAS Method ................................................................... 9 

2.4 Criteria & Sub-criteria of Design Quality ............................................................... 11 

CHAPTER THREE: THEORETICAL BACKGROUND.......................................... 15 

3.1  Design Quality........................................................................................................ 15 

3.1.1 The Quality in General ..................................................................................... 15 

3.1.2 Quality Definition ............................................................................................. 15 

3.1.3 Design Quality .................................................................................................. 17 

3.1.4 Deficiency of Design in the Construction projects ........................................... 17 



VII 
 

3.1.5 Factors that Affecting on Design Quality ......................................................... 18 

3.2 Multi-Criteria Decision Making (MCDM) ............................................................. 19 

3.2.1 The Definition of MCDM................................................................................. 19 

3.2.2 Decision-Making Methods ............................................................................... 20 

3.3 COPRAS Method .................................................................................................... 21 

3.3.1 Advantages of COPRAS Method ..................................................................... 21 

CHAPTER FOUR: RESEARCH METHODOLOGY ................................................ 24 

4.1 Introduction ............................................................................................................. 24 

4.2 Research Procedure ................................................................................................. 24 

4.3 Questionnaire Design .............................................................................................. 26 

4.4 Sample Selection ..................................................................................................... 27 

4.5 COPRAS Methodology ........................................................................................... 27 

CHAPTER FIVE: RESULTS ANALYSIS AND DISCUSSIONS ............................. 33 

5.1 Introduction ............................................................................................................. 33 

5.2 Respondents’ Information ....................................................................................... 33 

5.2.1 Position of the Respondents ............................................................................. 33 

5.2.2 Ages of the Respondents .................................................................................. 34 

5.2.3 Educational Level ............................................................................................. 35 

5.2.4 Experience of Respondents .............................................................................. 36 

5.3 Quality Design Assessment ..................................................................................... 37 

5.3.1 Assessment of Criteria and Sub-criteria ........................................................... 38 

5.3.2 Calculations of the Criteria and Results ........................................................... 44 

5.4 Discussion the Results ............................................................................................. 48 

CHAPTER SIX: CONCLUSIONS AND RECOMMENDATIONS .......................... 59 

6.1 Conclusions ............................................................................................................. 59 

6.2 Recommendations ................................................................................................... 60 

6.3 Future Works ........................................................................................................... 60 

REFERENCES ................................................................................................................ 61 

Appendix A ...................................................................................................................... 67 

 

 



VIII 
 

LIST OF FIGURES 

 

Figure 3-1: Construction Project Trilogy(Hendrickson, C., & Au, T., 1989) ........... 16 

Figure 3 2: Advantages of COPRAS Method (researcher)…………………………..23 

Figure 4-1:  Research Methodology Structure (researcher)…………………………25 

Figure 5-1: Position of the Respondents ....................................................................... 34 

Figure 5-2: Ages of the Respondents ............................................................................. 35 

Figure 5-3: Educational Levels of Respondents ........................................................... 36 

Figure 5-4: Experience of Respondents ........................................................................ 37 

Figure 5-5: Results of Utility Degree ............................................................................. 48 

Figure 5-6: Results of Relative Weight ......................................................................... 49 

Figure 5-7: Rank of Criteria .......................................................................................... 50 

Figure 5-8: Organizational Structure and Design Team............................................. 50 

Figure 5-9: Planning for the Design .............................................................................. 51 

Figure 5-10: Adjusting the Design Inputs ..................................................................... 52 

Figure 5-11: Controlling of Design Outputs ................................................................. 52 

Figure 5-12: Reviewing the Design and Development ................................................. 53 

Figure 5-13: Auditing the Design................................................................................... 54 

Figure 5-14: Controlling on the Changes of Design ..................................................... 54 

Figure 5-15: Communication Skills and Methods ....................................................... 55 

Figure 5-16: Using Computer and Technology ............................................................ 56 

Figure 5-17: Executable .................................................................................................. 56 

Figure 5-18: Adjusting the Design Documentation...................................................... 57 

file:///C:/Users/Esraa%20Al-Hafi/Desktop/thesis/Esraa%20thesis.docx%23_Toc504462553
file:///C:/Users/Esraa%20Al-Hafi/Desktop/thesis/Esraa%20thesis.docx%23_Toc504462554
file:///C:/Users/Esraa%20Al-Hafi/Desktop/thesis/Esraa%20thesis.docx%23_Toc504462555
file:///C:/Users/Esraa%20Al-Hafi/Desktop/thesis/Esraa%20thesis.docx%23_Toc504462556
file:///C:/Users/Esraa%20Al-Hafi/Desktop/thesis/Esraa%20thesis.docx%23_Toc504462557
file:///C:/Users/Esraa%20Al-Hafi/Desktop/thesis/Esraa%20thesis.docx%23_Toc504462563


IX 
 

Figure 5-19: Following up the Design Owners ............................................................. 58 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



X 
 

LIST OF TABLES  

 

Table 4-1 ROC Table (Edward & Brron ,1994)........................................................... 29 

Table 5-1: Position of the Respondents ......................................................................... 34 

Table 5-2:  Ages of the Respondents ............................................................................. 34 

Table 5-3: Educational Levels of Respondents ............................................................ 36 

Table 5-4: Experience of Respondents .......................................................................... 37 

Table 5-5: Results of Criteria No.1 ................................................................................ 38 

Table 5-6: Results of Criteria No.2 ................................................................................ 38 

Table 5-7: Results of Criteria No.3 ................................................................................ 39 

Table 5-8: Results of Criteria No.4 ................................................................................ 39 

Table 5-9: Results of Criteria No.5 ................................................................................ 40 

Table 5-10: Results of Criteria No.6 .............................................................................. 41 

Table 5-11: Results of Criteria No.7 .............................................................................. 41 

Table 5-12: Results of Criteria No.8 .............................................................................. 41 

Table 5-13: Results of Criteria No.9 .............................................................................. 42 

Table 5-14: Results of Criteria No.10 ............................................................................ 43 

Table 5-15: Results of Criteria No.11 ............................................................................ 43 

Table 5-16: Results of Criteria No.12 ............................................................................ 44 

Table 5-17: Decision-Making Matrix for Main Criteria ............................................. 44 

Table 5-18: Summation the Results of Each Criterion................................................ 45 

Table 5-19: Normalization Matrix for Main Criteria ................................................. 45 

Table 5-20: Rank & Weights of the Main Criteria ...................................................... 46 

file:///C:/Users/Esraa%20Al-Hafi/Desktop/thesis/Esraa%20thesis.docx%23_Toc504462798


XI 
 

Table 5-21: Weighted Normalized Decision Matrix .................................................... 47 

Table 5-22: Rank of Alternatives and Utility Degree .................................................. 47 

 

 

  



XII 
 

LIST OF ABBREVIATIONS 

  

AHP Analytic Hierarchy Process 

ANP Analytic Network Process 

ARAS Additive Ratio Assessment 

B.Sc. Bachelor Degree 

BIM Building Information Modeling 

CBR Case-Based Reasoning 

CILOS Criteria Impact LOSs 

COPRAS Complex Proportional Assessment 

COPRAS-F Fuzzy COPRAS 

COPRAS-G 

COmplex PRoportional ASsessment of alternatives with Grey 

relations 

DEA Data Envelopment Analysis 

EDAS Evaluation Based on Distance from Average Solution 

FAHP Fuzzy Analytic Hierarchy Process 

GIS Geographic Information System 

GP Goal Programming 

IDOCRIW integrated determination of objective criteria weights 

ISO International Organization for Standardization 

M.Sc. Master degree 

MADM Multi Attribute Decision Making 



XIII 
 

MAUT Multi-Attribute Utility Theory 

MCDA Multi-Criteria Decision Analysis 

MCDM Multi-Criteria Decision Making 

Ph.D Doctor of Philosophy 

POP Product, Organization and Process 

PROMETHEE Preference Ranking Organization Method for Enrichment Evaluations 

QM Quality Management 

ROC Rank Order Centroid 

RR Rank Reciprocal weights 

RS Rank Sum Weights 

SAW Simple Additive Weighting 

SMART Simple Multi-Attribute Ranking Technique 

SWARA Step-wise Weight Assessment Ratio Analysis 

TOPSIS Technique for Order of Preference by Similarity to Ideal Solution 

WSM Weighted Sum Model 

 


