


 
 

 بسم اهلل الرمحن الرحيم 

The Islamic University – Gaza 

Deanery of Graduate Studies 

Faculty of Engineering 

Civil Engineering Department 

Engineering Project Management 

 

 

 ــزةــــــغـ -ة ـــــــة اإلســــالميــــــــــــامعـــــــــالجــ
 ـاــــــــــيــــــمـــات العــــــــــــمــــــــــادة الدراســـــــــع
 ــــــــةـــــــــــــــــــــــــــــــــــــــــــة الينـــــدســـــــــــــــــــــــــــــيــــــــــكـــم

 ةــــــــــة المــــدنيــــــــــــــــــــدســــــــــم الينـــــــــــــــقســــــــ
 ـةـــــدسيـــــــــــــــات الينــــــــــروعــــــإدارة المشـ

 
 

 

Application of Documentation in Gaza Strip Construction 

Industry  

 التوثيق في صناعة اإلنشاءات بقطاع غزة واقع 
 

 

 

 

Shadi  jehad Rajab 

 

 

Supervised by 

Dr. Nabil EL Sawalhi 

 

A Thesis Submitted in Partial fulfillment of the Requirement for the Degree 

of Master of Science in Civil Engineering 
Gaza, Palestine 

 

 2014 – 1435 





 
 

 

 بسم اهلل الرحمن الرحيم

 

 ومماتي ومحياي ونسكي صالتي إن ق ل"

 كوبذل له شريك العالمين،ال رب هلل
 (274-273األنعام )المسلمين"  أول وأنا أمرت

                            

 صدق اهلل العظيم
 

 



I 
 

 

 

Dedication 

This work is dedicated to my parents, wife 

and family for their endless support 

Shadi Rajab  

 

 

 



 II 

 

Acknowledgment  
 
 

 

First of all I am very much indebted and grateful to Allah. 

 

I am grateful to my supervisor Dr. Nabil El Sawalhi for his professional 

advice, useful guidance, and excellent support through all stages of preparing 

this thesis. 

 

Deepest appreciations for the staff of construction management at the 

Islamic University-Gaza for their academic and scientific supervision. 

 

Finally, many thanks to all contractors and consultants who participated in 

filling-up the questionnaire. 

 

 

 

 

 

 

 

 

 

 

 

 



 III 

ABSTRACT 

In Palestine, the construction industry is considered one of the main sectors that contribute 

strongly to the Palestinian economy. Documentation is a process of collecting documents 

from past and current works of corporation, then archiving and classification of 

information to become easy and useful for reuse in future.  

The aim of this study is to investigate the application of documentation in Gaza Strip 

construction industry and how to improve archiving and classification of documents and 

how documentation can be useful used in contractor and consultant corporations.  

This research has been conducted through literature reviews followed by a field survey. 

124 questionnaires were distributed to contractors and engineering offices. 95 useful 

questionnaires were received from respondents with 77% response rate.  

The findings indicated that the construction companies in Gaza Strip are applying 

documentation. The study found out that the unstructured graphic files (design drawing, 

shop drawing and as built drawing) and unstructured text data files (Bill of quantity, 

contracts with owner, inspection forms, material and soil testing reports, subcontractor and 

supplier agreements, meeting minutes and letters received and sent) were  the most  

important documents collected by companies. Unstructured multimedia files (video files 

and sound records) and safety, environment reports were the less important documents 

collected. The study found that companies classified and updating the documents as 

printed and written files and computer files, but companies lack computer programs and 

web models for easy archiving and discovery of documents. Also, the study found that 

procurement and construction phases were the most exploit of benefits from archived 

documents. Concept and feasibility studies (pre-planning) phase was less phase exploited 

of archived documents. Finally, the study found that most users of documentation are 

company owner, project manager and office engineer and limited number of site engineer. 

The study recommended that companies have to increase cost and effort consumed in 

documentation process, improve the owner and staff abilities in computer and web 

applications, assign key person for collection and archiving company documents, 

establishing internet website for companies includes storage area of documents and 

allowing exchanging information.  
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 الدراسةممخص 

 ىو عممية التوثيق. إن في االقتصاد الفمسطيني بقوة التي تسيم الرئيسية من القطاعات صناعة البناء والتشييدتعتبر 
إعادة  عند سيمة ومفيدة لتصبح المعمومات وتصنيف أرشفةثم  لمشركة، السابقة والحالية األعمال من جمع الوثائق
 دمين.المستقبل لكافة المستخ في استخداميا
 وتصنيف أرشفةكيفية تحسين و  بقطاع غزة صناعة البناء والتشييدفي  التوثيق تطبيق التحقق من الدراسة إلى تيدف ىذه

عادة  الوثائق  أنواع فحصالتحقق  المقاوالت و المكاتب اليندسية. يشمللشركات  بشكل مفيد الوثائقاستخدام الوثائق وا 
 استخداميا في المستقبل مجاالت وتقييم الوثائق وتصنيف األرشفة أساليبد وتحدي في مشاريع البناء جمعياتم  التي

 لموثائق. المستخدمين وتحديد
إنشاء تم . المسح الميداني تالىا قيثلتو ا موضوع الدراسات السابقة حول من خالل استعراض ىذه الدراسة أجريت

  المستطمع أرائيم استبيان من  59إلجابة عمى وقد تم ا ،المكاتب اليندسية المقاولين و  استبيان عمى 421 توزيعو 
 ٪.77 معدل استجابةب

أشارت النتائج إلى أن شركات اإلنشاءات )مقاولين ومكاتب ىندسية( في قطاع غزة تقوم بتطبيق التوثيق. وجدت 
ممفات الدراسة أن ممفات الرسومات غير المنظمة )مخططات تصميم ، المخططات التنفيذية ومخططات طبق البناء(  و 

البيانات النصية غير المنظمة )جدول الكميات والعقود مع المالك، نماذج الفحص الفني، تقارير اختبار المواد و التربة 
،االتفاقيات مع الموردين و مقاولين الباطن،  محاضر االجتماعات و الرسائل المستممة والمرسمة ( ىي أىم الوثائق التي 

غير المنظمة الوسائط المتعددة )ممفات الفيديو و التسجيالت الصوتية ( وتقارير جمعتيا الشركات. وكانت الممفات 
السالمة و البيئة تجمعيا الشركات بشكل قميل. وجدت الدراسة أن الشركات تقوم بتصنيف وتحديث الوثائق المطبوعة 

. كما الوثائق استخراجأرشفة و ل يسيلتو نماذج ويب أ إعداد برامج كمبيوتر ينقصيا والمكتوبة وممفات الكمبيوتر ولكن
وجدت الدراسة أن مراحل المشتريات و اإلنشاء  أىم المراحل استغالال لموثائق المؤرشفة. مرحل الدراسات و دراسة 
الجدوى ) التخطيط المسبق (  أقل المراحل استغالال لموثائق المؤرشفة. كما و وجدت الدراسة أن األكثر استخداما 

ركة  ، مديري المشاريع وميندسو المكتب و ىناك قيود عمى ميندس الموقع، ويمنع تبادل لموثائق ىو صاحب الش
 الوثائق مع المنافسين اآلخرين و كذلك يمنع إعطائيا لمن يطمبيا من خارج الشركة .

 ركاتالش عمى سبيل المثال ينبغي عمى. فوائدىا وزيادة عممية التوثيق لتحسين العديد من اإلجراءاتب أوصت الدراسة
 تطبيقات الحاسب اآللي الشركات في ميارات مالك وموظفي، وتحسين عممية التوثيق المبذول في االنفاق والجيد زيادة

 منطقة وتشمل لمشركة موقع عمى شبكة اإلنترنت إعداد الشركة و وثائقأرشفة و  شخص لجمعشبكة اإلنترنت و تحديد و 
  اآلخرين.المعمومات مع  بتبادل والسماح, لتخزين الوثائق
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Chapter 1 

Introduction 

This chapter contains information on the thesis location (Gaza Strip). The chapter 

highlights the construction sector in Gaza Strip with focus on Palestinian contractors union 

and Engineering offices and companies committee. Also, it contains problem statement, 

aim of the study, objectives of the study and the research methodologies that are used to 

achieve the research objectives.  

1.1 Thesis Location 

Gaza is a narrow Strip of land on the east coast of the Mediterranean Sea. It constitutes the 

far southwestern part of Palestine, sharing its southern border with 11km land border with 

Egypt and a 51km land border with Israel occupied (UNEP, 2013). UNEP, (2013) stated, it 

is approximately 41 kilometers in length and ranges from 6 to 12 kilometers in width, with 

a total land area of 378 square kilometers (El Essy, 2011). The Gaza Strip is entirely 

surrounded on land by an Israeli-controlled security fence (see Figure 1.1). The Gaza Strip 

population is estimated to be (1,700,000) inhabitants (PCBS, 2013). Its population is 

distributed across five Governorates. Gaza City is the biggest governorate. The two other 

main governorates are Khan Younis, and Rafah to the south. The majority of people live in 

refugee camps (UNEP, 2013). Two thirds three-quarters of Gaza population are refugees 

expelled from what is now called Israel in the 1948 war, or their descendants. The Gaza 

Strip has a temperate climate, with mild winters and dry, hot summers subject to drought. 

Average rainfall is about 300 mm. The topography is flat or rolling, with dunes near the 

coast (UNEP, 2013). The highest point is Abu „Awdah (Joz Abu „Auda), at 105 meters 

above sea level (UNEP, 2013). 
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Figure (1.1): Gaza Strip Map (sources: UNEP, 2013) 

1.2 Construction Industry 

Today„s construction projects become more complex in nature (Jaffar et al., 2011). The 

construction industry is regarded as being inherently uncertain and complex in its structure. 

The complex nature of the construction industry, coupled with the challenges of global 

competitiveness and changing regulatory requirements has created the need for highly 

educated and competent construction management graduates (Hasan et al., 2011). The 

Architectural, Engineering and Construction sector (AEC sector) is becoming more and 

more important in the world economy and its relevance will continue in the future. In all 

countries, the impact of this sector on the welfare of the citizens is very strong due to its 

outputs, as buildings, water or energy supplies, sewer systems, constructions, urban 

developments, industrial facilities, infrastructure works, transport networks etc. support all 

other economic and social activities, public and private (Mena et al., 2011). 

1.2.1 Construction industry in Palestine 

The construction industry is usually considered to be the back bone in any economy as it 

absorbs a relatively high percentage of the national workforce (Enshassi et al., 2010). 

According to Palestinian Central Bureau of Statistics (PCBS) report in 2012, it was shown 

that, 13.9% of the employed persons in the West Bank and Gaza Strip were working in 

construction. In Palestine, the construction industry is considered one of the main sectors 

that contribute strongly to the Palestinian economy. The expansion of this sector has lead 
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to the revival of the construction profession, and the promotion and encouragement of new 

investments (Enshassi et al., 2008). As Palestinian Central Bureau of Statistics (PCBS) 

report in 2012 construction industry sector contributes by 14.4% of the Palestinian Gross 

Domestic Product (GDP), what is a large proportion of the sector wide and affect the 

various sectors of economic, social, educational and professional, in addition to the various 

Palestinian institutions.  

1.2.2 Palestinian Contractors Union (PCU) 

The Palestinian Contractors Union, a registry industry association established in 1994, is 

an economic, social and professional association which enjoys independent legal, financial 

and administrative status. The PCU performs a number of valuable services for its 

members such as classification, firm's level assistance, information services, dispute 

resolution, training program, represented contractors in international situation and improve 

construction sector (PCU, 2013). 

1.2.3 Contractors classification  

Classification of contractors is one of significant services provided by the PCU. Such 

process shall protect the contractors against illegitimate competition and maintain their 

rights. In addition, classification of contractors will organize the construction contracting 

profession and set right the selection of contractors with the qualifications required for 

construction projects (PCU, 2013). Classification contractors committee carries out issuing 

of classification certificates for contracting companies for categories, building, building 

maintenance, public works, roads, electrical, electromechanical, drainage and water, after 

reviewing contractor's documents pertaining technical and administrative staff, equipment, 

capital and previous experience. The Classification contractors Committee mainly consist 

of the Ministry of Public Works and Housing and The Palestinian Contractors Union and 

sharing of Association of Engineers and Ministry of Local judgment. Qualification is 

monitored on continuous basis and requires a complete updates of construction company 

capital, equipment values, maximum value of projects, minimum value of projects, 

experience value of executed projects, and office. The considered update duration is two 

years. And companies must submit vigorous prequalification process (PCU, 2013). There 

are 224 contracting companies in Gaza Strip according to Palestinian Contractors Union 

(PCU, 2013). The total number of contractors building category is 189 contracting 

companies, 23 companies of first class (A) , 33 companies of first class (B), 65 of second 

class, 33 of third class, 24 fourth class and 11 fifty class (PCU, 2013). 

1.2.4 Consultant classification  
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The works of consulting office is all works involved in the preparation of all architectural 

& structural designs, surveying, planning, supervising of execution, giving advice, 

conducting engineering feasibility studies, calculating costs and quantities, project 

management in various engineering activities, as well as engineering works related to all 

other specialties. 

The engineering offices classifying in any field within the accurate category according to 

the office‟s technical, administrative and expertise capabilities and in accordance with the 

instructions issued by Engineering Offices and Companies Firm which follows to 

Association of Engineers. There are 192 engineering offices and companies in Gaza Strip 

according to Association of Engineers (AOE, 2013). The total number of consultant office 

is 65, 77 engineering offices class (A), 43 engineering office class (B) and 7 office of 

engineer (AOE, 2013). 

1.2.5 Engineering offices and companies committee 

The engineering offices and companies committee, constructed and established in 1996, is 

an organizing corporation for consultant engineering which follows Association of 

Engineers Gaza governorates. The engineering offices and companies committee performs 

a number of valuable services for its members such as classification, firm's level 

assistance, information services, improve cooperation between engineering office, training 

program, improve cooperation between internal and external engineering office and a raise 

levels of craft (AOE, 2013). 

1.3 Introduction of Documentation  

One component at the heart of a successful project is effective comprehensive project 

documentation. They have long been recognized as methodologies, which can help to 

prevent a project from ending in costly litigation. Construction industry sources suggest 

that 70% of project documentation is paper based and 50% of all construction projects 

involve litigation. So, as the project team becomes consumed generating a myriad of 

documents to effectively communicate and document the construction progress 

(Wierzbicki and Uzdavinis, 2002). Construction documents are the „„things‟‟ that are 

actually shared by different project participants and are also gateways to the shared or non 

shared project information sources (Zhu and Issa, 2003).  

Documentation is one of the principal ways available to give meaning, understanding, 

definition and recognition of the values of the cultural heritage (Haddad, 2011), (Bierstaker 

et al., 2008). London (1974) stated documentation is an organized series of descriptive 

information including all pertinent aspects of application software, including purposes, 
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methods, logic, relationships, capabilities, and limitations (Guillemetie, 1989). 

Documentation records the present of cultural heritage, as this has been shaped in the 

course of time and is the necessary background for the studies of their past, as well as the 

studies for their future (Yilmaz et al., 2008). 

The importance of documentation may be undertaken as an aid to various treatment 

activities including; protection, restoration, conservation, preservation, identification, 

monitoring, interpretation, management of projects heritage (Haddad, 2011) and 

(Bierstaker et al., 2008). Documentation has a number of useful purposes, including a means 

for communication during software development, historical and instructional reference, 

quality control (Guillemetie, 1990).  

1.4 Problem Statement 

Some of construction corporation facing losses in constructing similar projects. Most of 

similar construction projects take duration more than planned. Many of corporation do not 

have as build drawing or cannot be retrieved. Many of claims are difficult to accrues or 

lose. These and other problems are due to neglecting documentation and feedback. Since 

documentation is the main factor to improve construction industry by improving 

corporation performance, make correct decision and make suitable agreements with 

supplier, subcontractor and new staff. The researcher has studied application of 

documentation in Gaza Strip construction industry from all aspects and how to improve 

them. 

1.5 Aim of the Study 

This research aims to study the application of documentation in Gaza Strip construction 

industry and how to improve archiving and classification of documents and useful use of 

documentation in contractor and consultant corporations. 

 1.6 Objectives of the Study 

1. To identify the types of documents collected in construction projects. 

2. To identify methods of archiving and classification of documents in construction 

projects. 

3. To evaluate fields of future use of documents. 

4. To identify the most users of archived documents. 

5. To improve documents collection, archiving methods of documents and fields of 

future use. 
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1.7 Research Methodology 

The methodology of this study can be summarized in the following stages: 

Stage 1: Literature review  

Review of all the available relevant literatures in order to determine the main  

issues related to the documentation process and its benefits and users. The suitable 

documentation topics are employed in designing the questionnaire used in the 

second stage.  

Stage 2: Field survey 

 Questionnaire tool was used  to achieve the research objectives.  The 

questionnaire was designed based on the related studies (literatures) that are 

in the documentation process in construction industry. Each section in the 

questionnaire was structured to attain one single objective.  

 A pilot study  is conducted to investigate the strength and weakness points 

in the questionnaire and to insure valuable feedback. This pilot study 

conducted with the help of experts in construction companies as company 

owners, project managers, site engineers, office engineers.   

 After the development of all factors based on the pilot studies, the 

questionnaire will be distributed among the building contractors who are 

classified under (1st and 2nd) class categories and engineering offices who 

are classified under (consultant and engineering offices A). 

 A software program Statistical Package for the Social Science  (SPSS)was 

used. Appropriate graphical representations and tables were obtained to 

understand and analyze the questions. The ordinal scale was used in the 

analysis process. The relative importance index (RII) was used in the 

analysis in addition to other approaches such as the one way T-test, 

frequencies and percentiles. Kolmogorove- Smirnov test was used also to 

identify if the data follow normal distribution or not.  

Stage 3:  Data analysis.  

In this stage, analysis the collected data, synthesizing results, producing brief  

conclusions and suggested recommendations will be done. 
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1.8 Research structure  

This research consists of five main chapters as followings: 

Chapter (1) Introduction 

This chapter shows the aim, main objectives of the research, problem statement and give 

background to the subject area.  

Chapter (2) literature Review 

This chapter shows a historical review from previous studies to explain and identify the 

documentation process in construction projects.  

Chapter (3) Research Methods 

This chapter shows the main methodologies used in previous studies and the methodology 

used in this research which is questionnaire survey in order to achieve the required 

objectives.  

Chapter (4) Result and Analysis   

This chapter shows analysis, description, and discussion of research results.  

Chapter (5) Conclusion and Recommendations 

Finally, this chapter outlines the conclusions and recommendations of this study and 

recommendations for further studies. 

References  
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Chapter 2 

Literature Review 

This chapter deals with the documentation definitions, data collection in documentation 

process and classification methods with advantages and limitation for each method. Also  

this chapter discusses benefits of  documentation through construction project phases and 

documentation sharing. 

2.1 Documentation  

While construction documents have not undergone major changes since the middle of the 

20th century and they look much the same as decades earlier, the technologies for 

producing, managing, duplicating and distributing such documents have greatly evolved 

from the introduction of photocopying in the 60s, through fax and the generation of 

documents facilitated by word-processing and spread- sheet software with personal 

computers and the introduction of CAD in the late 80s. Nevertheless, the transfer of the 

information was still done as paper copies in the mail or using couriers although diskettes 

could reuse the information in digital form. However, the major change took place with 

Internet in the 90s, which has radically enhanced the possibilities for data transfer and the 

use of document management systems for project documentation in the construction 

industry (Mena et al., 2011). 

The Architectural, Engineering and Construction sector is becoming more and more 

important in the world economy and its relevance will continue in the future. The use of 

communications and information technologies in the construction industry is creating new 

opportunities for collaboration, coordination, and information exchange among 

organizations that work on a construction project. Inter-organizational construction 

management information systems are increasingly being used for this purpose. They 

comprise a set of interrelated components that collect, retrieve, process, store, and 

distribute data to support planning, control, and decision making among project 

organizations. In the distributed and dynamic construction environment, the ability to 

exchange and integrate data from different sources and in different formats becomes 

crucial to the development of the construction processes supported by these management 

information systems. Furthermore, the data collected in these systems provide a valuable 

source for data mining. Discovered knowledge can be used to increase the performance of 
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future activities and projects. Given that a large percentage of the project documents is 

generated in text format, methods for organizing and improving access to the information 

contained in these types of documents become essential to construction information 

management (Caldas and Soibelman, 2003). 

The documentation records the present of cultural heritage, as this has been shaped in the 

course of time and is the necessary background for the studies of their past, as well as the 

studies for their future. Documentation should be considered as an integral part of a greater 

action in general documentation of the cultural heritage (Yilmaz et al., 2008). 

Documentation is one of the principal ways available to give meaning, understanding, 

definition and recognition of the values of the cultural heritage (Haddad, 2011). 

Documentation is one of the stages involved in the process of conservation and 

reutilization of traditional farm buildings. The documentation stage is itself divided into 

another two: the cataloguing and classifying stages. There are several criteria used material 

and location, amongst others (Ariasa et al., 2011). 

Daft and Lengel (1986) stated that organizations process information to reduce un-

certainty, i.e. the absence of information, and equivocality, i.e. ambiguity and the existence 

of multiple and convicting interpretations regarding an organizational situation [cited on 

Wulff et al., 2000]. Documentation is a part of this activity in large-scale engineering 

design uncertainty and equivocality is high, which means that large amounts of 

information need to be processed (Wulff et al., 2000). Documentation is seen as a way of 

communicating requirements and ensuring that one gets the solution one wants (Wulff et 

al., 2000). 

A document is a transitional and changing object defined within a precise stage of the 

project life cycle. Generally, a document is related to many elaborated documents of the 

project documentary database. A document has one or many authors. It is described by 

general attributes such as a code, an index, a designation, a date of creation and a list of its 

authors (Meziane and Rezgui, 2004). 

Eriksen (2002) stated that documentation is important because of the forced cultural 

invisibility, but also in a future-oriented perspective of keeping the language alive, about 

self-esteem and the claims for intellectual property rights, self-government and land rights. 

In this perspective the language is a document, the food is a document, and the music is a 
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document, because they demonstrate who you are. The centers‟ documenting activity is 

closely connected to identity management, self-esteem and juridical claims (Grenersen, 

2012). 

Documentation  is  organized,  descriptive  information  concerning  purposes,  methods,  

logic,  relationships,  capabilities,  and  limitations. Documentation  serves  a  number of  

useful  purposes including  a  means  for  communication  during software  development,  

historical  and  instructional and  quality  control  (Guillemetie, 1990). 

London (1974) stated documentation is an organized series of descriptive information 

including all pertinent aspects of application software, including purposes, methods, logic, 

relationships, capabilities, and limitations [cited on Guillemetie, 1989].  

2.2 Data Collection 

The construction process generates a huge amount of information which is managed in a 

decentralized way (PAN and Anumba, 2008). During the construction project phases, 

information is shared and disseminated through multiple bidirectional communication 

channels (Zhu and Issa, 2003). For instance, let us consider a typical construction situation 

where a construction manager wants to find all available information about one 

construction activity, say, placing concrete in a slab. He/she will probably find the 

drawings in computer-aided design (CAD) files, the cost estimates in files produced by 

cost estimation systems, the schedule in files generated by project management software, 

the specifications and contracts in text documents, the communications among project 

members in e-mail files, and price quotes in files collected from different websites. 

Currently, the majority of the architecture, engineering, construction, and facilities 

management information integration initiatives focus on structured data types. 

Nevertheless, Caldas and Soibelman (2003) argue that a large percentage of the 

construction data is stored on semi-structured and unstructured files. Recent research work 

addressed some of the issues related with unstructured data integration (Caldas and 

Soibelman, 2003). The media are different kinds of documents which are produced, stored 

and used at separate locations (Zhu and Issa, 2003). There are five types of information 

that construction professionals face consultants and contractors, structured data files, semi-

structured data files, unstructured text data files, unstructured graphic files and 

unstructured multimedia files (Caldas and Soibelman, 2003 and Mao et al., 2007). 
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2.2.1 Structured data files 

Structured data files stored in database management systems or specific applications. The 

structured data files means that the contents of the documents must be readable and 

recognizable by computers to handle the document similar to the way the data in a 

relational database is handled (Zhiliang et al., 2005). Structured data files such as 

enterprise resource planning, data warehousing (Ala-Risku and Karkkainen, 2006 and 

Caldas and Soibelman, 2003), cost estimating, scheduling, payroll, finance, accounting 

(Caldas and Soibelman, 2003), and the productivity of activities (Wulff et al., 2000 and 

Paul and Rowlands, 2002). 

2.2.2 Semi-structured data files 

Semi-structured are a files Semantic Web Technologies describes the semantic web as an 

extension of the current web, (PAN and Anumba, 2008), HyperText Markup Language 

(HTML), Extensible Markup Language (XML), or Standardized General Markup 

Languages (SGML) files (Caldas and Soibelman, 2003). They are email, File Transmission 

Proto (FTP) and Web-based file folder systems (Zhiliang et al., 2004). 

2.2.3 Unstructured text data files 

A high percentage of project information is unstructured text data files such as a document 

of contract, an agreement between two parties concerning how a project will be carried out 

(Al-Jibouri, 2003 and Jaffar et al., 2011), contracts specifications (Caldas and Soibelman, 

2003), construction phase documents change orders, field reports, requests for information, 

and meeting minutes, catalogs (Mena et al., 2011and Caldas and Soibelman, 2003). Health 

and safety are also mentioned as factors which necessitate documentation. Everything must 

be documented, especially when it comes to health and safety (Wulff et al., 2000 and 

Eriksson and Westerberg, 2011). A main intent of the documentation is to provide to the 

general public information on the environment (Hylmö and Skärbäck, 2006). Although 

suppliers and subcontractors typically perform 70–80% of the gross work done in 

construction projects they are often kept at arm‟s-length distance by contractors (Eriksson 

and Westerberg, 2011 and Wierzbicki, and Uzdavinis, 2002). Some of them such as 

building codes, examples of technical solutions, computation rules define the legal context 

of a project. Others like technical specifications documents or bill of quantities are 

generated by the engineering activities and often have a contractual importance (Meziane 

and Rezgui, 2004). 
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2.2.4 Unstructured graphic files 

 Usually, construction project documents include two-dimensional (2D) drawings (Mena et 

al., 2011 and Munson, 2011) and 3D drawings (Caldas and Soibelman, 2003). Drawings 

are the straightforward media to convey most of the information needed by construction 

companies and include a lot of information that can be hard to put into words (Meziane and 

Rezgui, 2004).  Unstructured graphic files stored in binary format (Caldas and Soibelman, 

2003). 

2.2.5  Unstructured multimedia files 

Multimedia files such as pictures (Photograph) collections, sound (audio) records, and film 

(video) files (Caldas and Soibelman, 2003 and Munson, 2011). 

2.3 Classification Methods 

History explains: “Good documentation is crucial to a data collection‟s long-term vitality: 

without it, the resource will not be suitable for future use and its provenance will be lost. 

Proper documentation contributes substantially to a data collection‟s scholarly value” 

(Warwick et al., 2008).      

The choice of documentation format is an important issue because each format structures 

the data collection process in a different way, which in turn may affect auditors internal 

control evaluations, so we need classification system to arrangement documentation format 

(Bierstaker et al., 2008). 

Classification systems can be used to support this information management process. The 

classification structure in a construction information classification system defines concept 

hierarchies that can be used for document classification providing a common framework 

for document organization and management among project organizations. These 

classification frameworks can be embedded in inter-organizational information systems, 

like project websites, project management software, and manual document management 

systems (Caldas and Soibelman, 2003). 

2.3.1 Manual classification methods 

Generally, a document is related to many elaborated documents of the project documentary 

database. A document has one or many authors. It is described by general attributes such as 

a code, an index, a designation, a date of creation and a list of its authors. Ideally, a list of 

document versions also keeps track of any amendments made to the document during its 
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lifecycle (Meziane and Rezgui, 2004). To achieve quality, institutions need to consider all 

elements that affect institutional processes. Institutional manuals, documentation of 

procedures, and description of record systems are extremely important for establishing a 

quality system by means of system documentation (Külcü, 2008).   

A manual classification methods conducted by human experts (Caldas and Soibelman, 

2003). It has many systems to make indexing system and users' manual. 

2.3.1.1 An Indexing system 

An indexing system may be associated to the document. A document is submitted for 

approval according to a defined circuit of examiners representing diverse technical or legal 

entities. Each examiner issues a statement that enables the document to be approved, 

rejected or approved under reservation. Also, documents have been traditionally 

represented using a set of key words. These key words or indices can either be manually by 

a user with a good knowledge of the semantics of the document (Meziane and Rezgui, 

2004). 

2.3.1.2 User’s manual 

A user‟s manual is a summary of all related resources, such as available services software 

and hardware, written for all personnel who might use those resources. It serves as a 

system of pointers to more detailed information (Major, 1988). 

This user‟s manual is general in nature, designed to introduce you to academic computing 

resources at UW-Eau Claire. It contains summary descriptions of all services, software, 

and hardware, as well as maps, sample forms, and the location of resources. Specific 

details on particular resources are covered in additional documentation all of 

documentation all of which is cited (Major, 1988). 

Every corporation has, at the very minimum, documentation in the form of recipes. Some 

of these were formally produced, others are scattered about the company on scraps of 

paper or stashed away in notebooks or posted on bulletin boards. They may be called 

notes, tutorials, user‟s manuals, or by some other name. The first step of the plan 

inventories the documentation that exists and categorizes it according to the preceding 

taxonomy. A well planned user‟s manual is a big step in gaining access to that needed 

information. The user‟s manual should briefly describe each topic being covered and then 

reference additional documentation (Major, 1988). The user‟s manual should reference not 

only existing documentation, as inventoried in step one of this plan, but also needed 
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documentation that has yet to be written.  Quality-based systems require documentation 

activity to describe future action in light of standards, specifications, and procedures. As 

quality systems, all management systems need records of past practices for auditing and 

decision-making. A manual explaining all record procedures and related issues should be 

prepared, in order to standardize procedures and prevent incompatible practices between 

units (Külcü, 2008).  

2.3.1.3 Printed and written files 

The most of information management within a contractor and consultant in Gaza Strip are 

printed and written out on paper. The information is submitted in paper form and handled 

by signing manually. Major shortcomings can be identified for the old fashioned 

management of exchanged information. Since the information in the computer in one party 

has to be printed out on paper in order to be submitted to another one. The information in 

paper form has to be re-entered by the other party to manage it by using a computer. In 

addition, the movement of information is slow and expensive so that the collaboration 

among the multi-party is not efficient (Zhiliang et al., 2004).  

2.3.1.4 Computer files 

A major problem faced with shared documents is consistency whereby everybody 

interested in the document should be aware of any changes made to it (Meziane and 

Rezgui, 2004).To minimize this major problem Carson and  Baker (2006) stated that  

project documentation is generated using a set of tools, such as Microsoft Office (Word, 

Excel, PowerPoint, and Visio), Microsoft Project for the Project Plan or some EDMS-ERP 

toolset for document management control, issue management, status reporting, project 

calendar, etc. All of these documents (including the drawings generated by some CAD 

tool) are converted to the PDF format, whose use is widespread given its advantages in 

front of alternative products. Regardless of the procedure, high quality documentation is 

vital to a successful construction and project management (Mena et al., 2011). 

Traditional data (PDF) recording technology is based on file systems. Record data follows 

certain storage format required by file systems, so it could be directly accessed in the 

operating system. However, while file system enables easy data access, it also limits 

system recording bandwidth. File system selection according to data recording design 

based on file systems, the initial step is to establish file system. As different file systems 

have different structures, we need to choose the right one first. As operation system should 
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be determined before the establishment of file system and the recording system should be 

used in various applications, so we need to choose the operating system that is widely used 

in the market (Wei et al., 2012). The file system has three types:  Manage files, Locate files 

and Share files. 

Manage files: locations in the hierarchy are used for organizational and management 

purposes. Locate files may be filed according to one criterion but retrieved according to 

another. Share files deferent structures for deferent people. The task becomes even more 

complex when dealing with various documents of one or more organizations particularly if 

the WWW is used as the place to exchange and organize these documents (Meziane and 

Rezgui, 2004). 

2.3.1.5 Manual classification methods limitations 

There are many limitations due of using manual classification methods for archiving 

documentation of construction projects as follow. 

1-  Manual classification limitation is the time and effort that would be required to 

classify all documents created in a construction project (contracts, specifications, 

meeting minutes, change orders, field reports, and requests for information, among 

others), according to all components of a construction information classification 

method (CICS) (Yilmaz  et al., 2008 and Caldas and Soibelman, 2003). 

2- Another limitation of the current systems is the consideration of documents as single 

units for the purpose of classification and retrieval. Many construction documents, 

including specifications and meeting minutes, should clearly be divided and then 

assigned to more than one item of a construction information classification systems. 

This limitation can be illustrated by the case in which a project manager wants to 

access information contained in meeting minutes regarding a specific Construction 

Specifications Institute's (CSI) Master Format item in order to solve an issue. Using 

current technologies the project manager would need to manually search and analyze 

each document individually in order to obtain the desired information (Caldas and 

Soibelman, 2003). 

3-  A third problem that adopting a new taxonomy in and of itself is not enough to 

successfully fulfill the documentation needs of a company. However, adopting a 

company-wide documentations plan founded upon a taxonomy that takes into 



 - 27 - 

consideration the needs of all company personnel goes a long way toward fulfilling that 

goal (Major, 1988). 

4-  A fourth problem that exists in available systems is the lack of support for differences 

in vocabularies and naming conventions (Caldas and Soibelman, 2003). 

5-  A last limitation of the existing inter-organizational information systems is the reliance 

on manual classification methods conducted by human experts. With the growth in the 

use of information technologies by construction companies, the increasing availability 

of electronic documents, and the development of model based systems, manual 

classification becomes impractical (Caldas and Soibelman, 2003). 

2.3.2 An Automated document classification method 

To improve the efficiency of information retrieval, distribution, sharing, and exchange 

between project participants, and keep the information consistent throughout repositories, a 

semantic based information discovery mechanism between individual information 

repositories is needed (PAN and Anumba, 2008). We can infer that information 

integration, organization, and access should be considered in construction management. 

Since a great percentage of the information exchanged among construction organizations is 

stored in text data files, the management of the information contained in these types of 

documents becomes essential. In order to improve the management of text-based 

information an automated document classification method was devised and implemented. 

The method was designed according to the construction document classification process 

developed by the authors and described (Caldas and Soibelman, 2002). 

The automated document classification methods can be used to improve information 

organization and access in current information management systems as well as being a 

foundation for integration of construction documents in emerging model-based systems as 

the building information model (Caldas and Soibelman, 2003). The Building Information 

Model is characterized by the continuous development of consistent model-based design, 

construction and facility management information to support the data sharing throughout 

the lifecycle of a project. The Building Information Model can be used in conjunction with 

software tools for quantity takeoff, estimating, scheduling, thermal analysis, and so forth. 

However, it would be difficult to realize the full potential of Building Information Model 

functionality without a common understanding of Building Information Model (Mao et al., 
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2007). A document has a logical and a physical structure, which are both used to convey in 

the best possible way its internal semantics.  

The physical structure of a document is described using a properly defined syntax 

supported by one or several software tools (Meziane and Rezgui, 2004). Experiments were 

conducted in order to evaluate the alternative methods that could be applied in each of the 

phases of the document classification process. The database selected for this evaluation 

was the Sweet‟s Product Marketplace (Caldas and Soibelman, 2003). 

2.3.3 A Web classification method 

The first generation of the web was essentially focused on the creation and publication of 

content with humans as the main consumers. The subsequent development of Internet 

related technologies provided construction and consultant firms with low cost tools for 

improving project communications. This was a relevant advance, but the arrival of the 

second generation of the WWW which will be based on the addition of “meaning” to data 

and information, by the development of new semantic oriented tools and resources, opens 

enormous possibilities. The storage of the documentation is also greatly simplified sharing 

and archiving documents requires a safe, small and smart format, a role for which Adobe's 

Portable Document Format (PDF) is suited. PDF has become the de facto standard for 

submission and distribution of these documents in government and regulatory agencies, 

world-wide (Mena et al., 2011). From the viewpoint of applications in the construction 

industry, semantic web technologies offer considerable benefits in terms of project 

management, content and document management, knowledge management, supply chain 

management, and integration of distributed applications and services (PAN and Anumba, 

2008). 

Semantic Web Technologies describes the semantic web as “an extension of the current 

web, in which information is given well-defined meaning, better enabling computers and 

people to work in cooperation”. Technologies supporting the semantic web are being 

developed, and a series of recommendations including URI (uniform resource identifier), 

XML (extensible markup language) RDF (resource definition framework) and OWL (web 

ontology language) are proposed by W3C (World Wide Web consortium) (PAN and 

Anumba, 2008). A relatively new technique known as „AJAX‟ (Asynchronous JavaScript 

and XML) is used to create a faster and more interactive web application. AJAX uses 

asynchronous data transfer between the browser and the web server that allows web pages 

to request small bits of information from the server instead of whole pages. Thus, it makes 
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the web application faster and more user-friendly. AJAX is based on JavaScript, XML 

(eXtensible Markup Language) (Arslan et al., 2008), SGML (Standard Generalised 

Markup Language) (Warwick et al., 2008)., HTML (Hyper Text Markup Language) and 

CSS (Cascading Style Sheets) open standards. HTML has been successfully used since 

1990 as a language used to create documents on the World Wide Web. However, it has 

major limitations such as extensibility, structure, and validation (Arslan et al., 2008). XML 

or SGML, designed by the W3C (World Wide Web Consortium), overcame these 

limitations by providing a more flexible and adaptable information identification (Warwick 

et al., 2008). CSS is a language used to specify the layout or formatting properties of 

HTML elements (Arslan et al., 2008). Such markup is non-platform-specific, and thus not 

tied to any software or hardware, and is designed to make reuse of resources easier, 

especially when the user may have no knowledge of or access to the original resource 

creator (Warwick et al., 2008). At least three alternative ways on Internet are available to 

be used for conveying information among multi-party. They are email, File Transmission 

Proto (FTP) and Web-based file folder systems. Email is used nowadays as a common way 

to send message and attachment files. But it is difficult to check whether the message and 

attachment files have arrived at the destination. FTP is used to send files to a specified FTP 

server, which can be made visible for multi-party. While these two ways provide only the 

basic functions for conveying information, Web-based file folder systems provide further 

capability. It allows to establish a workspace in the form of folder tree of files, and to 

assign a super user to maintain the structure of folder tree. By using XML, the application 

program developed in this study is made very flexible files (Zhiliang et al., 2004). As a 

result, a large number of structured electronic documents are accumulated in the database 

in each construction project. To utilize the accumulated documents to support future 

decision-making processes this study presents a method which can extract useful 

information from the accumulated documents through the use of data warehousing 

technique (Zhiliang et al., 2005). To facilitate the use of data warehousing technique, the 

study adopts a data standard based on the XML (extensible markup language) to extract 

information from document. Subjects used in a data warehouse should be comprehensively 

described and carefully designed. To design a set of subjects to capture and categories 

numerous documents generated from a construction project is not a trivial task, especially 

if the project is at a large scale. On the other hand, the data warehousing technique is not so 

easy for construction professionals to handle (Zhiliang et al., 2005). That is, in addition 

that the minimum object to be handled by the application program is the information items 
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contained in the document instead of the document itself, the forms can be changed 

without updating the code of the application program. Namely, when a form is changed the 

only thing that the super user needs to do is to create the template of the form and then to 

import them into the application program after removing the outdated templates of forms. 

In addition, it deserves to explain that the relational database is used because of its 

adequacy in handling the relational data and its higher speed for the application program to 

access the data in the database than to access the data in the XML files (Zhiliang et al., 

2004). The ideal textual digital resource deposited in an archive should therefore be an 

XML document, carefully and consistently marked up, accompanied by detailed 

documentation of both the markup principles and the history and provenance of the digital 

text. Likewise, a web based digital resource which contains research material, such as a 

database, or image repository, should have careful and consistent documentation regarding 

the purpose, provenance, and coverage of the site‟s contents, and the technical details of 

implementation necessary for users (and future re-use of content). However, this is not 

always the case. Resource creators may begin with good intentions, but documentation 

may be left late, done in a hurry, or not done at all (Warwick et al., 2007). 

Therefore, before the infrastructure work is finished, viewer controllability will be difficult 

to achieve. In addition, although this research assumes that Construction Specifications 

Institute's (CSI) Master Format can handle the construction information classification, the 

development of the prototype, however, suggested that the Master format was not 

adequate. In many cases, information exchanged between cooperating systems needs to be 

very much detailed, such as „„the reinforcement of the second story reinforced concrete 

slab‟‟. The Master format is not designed to be standardized at such a detailed level. 

Therefore, further studies are needed to develop a classification that will allow systems to 

interpret details of building components correctly across system boundaries (Zhu and Issa, 

2003). Technology changes with time, and thus solutions developed by an earlier project 

may become outmoded. However, if new projects can consult the documentation produced 

by others, they may be able to adapt existing resources or discover solutions to similar 

problems, and thus could save significant amounts of time and money (Warwick et al., 

2008). 

2.3.3.1 Advantages of web classification  

The web technologies have many advantages as; the support of relevant information 

services, communication between project participants, and engineering and management 

computing. Moreover, web applications have many benefits over desktop applications.  
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1- They can reach a larger audience, and they are easier to install and develop (Arslan 

et al., 2008).   

2- Web can help the construction contractors to select the most appropriate 

subcontractor and suppler that is highly critical during the bidding process (Arslan 

et al., 2008).  

3- The system is designed such that every user can use it without having any training 

(Warwick et al., 2008). 

4- One of the most important issues was the time limitation in preparing a bid 

proposal (Arslan et al., 2008). 

5- It is a database management system that can handle large volume of data, and 

provide fast search and short processing time (Arslan et al., 2008 and Zhiliang et 

al., 2004). 

6- Many users can be used web applications in the same time and different place.  

2.4 Documentation  Use (Benefits) 

Good collection, recording and classification of documents given very important benefit 

for construction industry especially when a willing to share knowledge is available. The 

importance of documentation may be undertaken as an aid to various treatment activities 

including; research, protection, restoration, conservation, preservation, identification, 

monitoring, interpretation, management of construction projects and cultural landscapes, 

in addition to creating a register of stolen movable objects (Haddad, 2011). The 

documents generated within the entire life cycle of a construction project need to be of 

quality in order to provide a reliable basis for contractors to perform their construction 

activities (Meziane and Rezgui, 2004). The documentation benefits are distributed in the 

phases of construction project life cycle.  

Construction project life cycles have five basic phases contribute to developing a project 

from an idea to reality: 

Concept and feasibility studies (Pre-planning), design, procurement, construction and 

closing (Assudani and Kloppenborg, 2008). 
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2.4.1 Concept and feasibility studies (pre-planning) phase 

Most construction projects begin with recognition of a need for a new facility. 

The role of documentation is generally located, in the development of an information 

society, however this may be understood, is often regarded by those outside the 

information professions as a rather peripheral one (Bawden, 2004). 

The documentation primary purpose is to support academic study and research (Watson 

and bell, 2009). Another beneficial factor is that the user does not require specialized 

knowledge of photogrammetry, and that no large-scale investments in equipment are 

needed (Ariasa et al., 2011). Finally, statistics from the document modification log-files 

provide a relationship between the reason for a modification and the corresponding change 

information. Domain experts are able to analyze records and compile relative modes for 

generating new rules for the knowledge base (Wu and Shaw, 2011). 

2.4.2 Design  phase 

These phases are traditionally the domain of architects and design oriented engineers. 

Increasingly, however, the owner's operations and utilization knowledge and the field 

constructor's experience are being more strongly injected at this stage through both direct 

participation and stringent review (Barrie and Paulson, 1992). 

The young designers lack the experience and know how that the older designers have 

gathered. Consequently, they rely more heavily on documents in their job. They have not 

been in engineering design long enough to be able to compare projects or evaluate the 

development over time. Thus, they have fewer bases for judging whether the amount of 

documentation could have been reduced (Wulff et al., 2000).  

The limited of documentation, and there are many design elements that require multiple 

revisions, making decisions about such design elements is not easy. The trend in recent 

design methods has been toward a more interactive information flow, rather than a one-

way information flow (Wu and Shaw, 2011). Lack of documentation from contractors to 

designers about the quality of design documents is one reason for the differences (Andi and 

Minato, 2003). Ockenfels and Selten (2005) state that documentation in repeated auctions 

is an important design variable in optimal procurement design since it can substantially 

affect outcomes, even when the feedback has no strategic information value (Oo et al., 

2011). Documentation contributes to software planning and control by reducing entropy in 

software development (Guillemetie, 1990).  

 



 - 33 - 

2.4.3 Procurement phase 

Procurement involves two major types of activities. One is contracting for services of 

general and specialty construction contractors. The other is obtaining materials, equipment 

and subcontract required to construct the project (Barrie and Paulson, 1992). The 

procurement phase divided into three stages bidding, contacting for relation between main 

contractor and owner and procurement of material, equipment and sub contractor for main 

contractor executive. 

2.4.3.1 Bidding  

 However, in order to determine the point at which  documentation can be regarded as 

„sufficient‟ to generate efficiency in construction bidding, exploration of pricing practice in 

response to different feedback conditions is required along three dimensions: empirical 

work on contractors‟ pricing regarding the three possible levels of feedback, empirical 

work on contractors‟ learning  in decision making on pricing; and empirical work on order 

effects of feedback on contractors‟ bidding behavior  - moving from no-to-full information 

feedback condition and  the reverse. The latter is of special importance for construction 

clients to examine the impacts of changes in policy on information feedback in their 

procurement practices (Oo et al., 2011). 

Historic bids play a key role in contractors‟ learning process in recurrent construction 

bidding. Historic bids could be used to estimate the probable range of competitors‟ bids, 

and to differentiate the less serious competitors from the more serious, thus allowing a 

contractor concerned with bidding strategies to target key competitors (Oo et al. 2010). 

Drew and Fellows (1996) claim that contractors  use bidding documentation for many 

different purposes deciding on whether or  not to bid for future projects, determining mark-

up for future projects, analyzing  their bidding performance; and analyzing bidding 

performance of their competitors  (Soo and Oo, 2010).  

Also, bidders with full bidding feedback are more competitive than those with partial 

bidding feedback. If such evidence is found to be robust, it has important policy 

implications for construction clients‟ procurement practices. However, the state of 

knowledge in this area remains woefully inadequate, and more research is needed. At 

worst, irrelevant bidding feedback information can be ignored by the bidders. It follows 

that information never has a negative value to the decision-maker (Oo et al., 2010), 

consultant and client prepare tenders without must the most significant risks priced in 
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tenders which are: documentation errors; incomplete design and design errors. ( Tower and 

Baccarini, 2012) 

2.4.3.2  Contracting  

Essentially, all activities in a large engineering organization are related either to winning 

contracts or fulfilling the requirements of existing contracts. Aside from the contractual 

documentation that states the requirements that drive the project, there are major bodies of 

information and knowledge that must be managed, related to design, production, and 

documentation (Wu and Shaw, 2011). In project operation, standard contract documents 

are guided by industry organization, codes and regulations. The concept of a standard 

contract to a certain degree guides operations toward standard practices. Therefore 

standard contract provide enough common ground for contractual definitions, clarifications 

in construction operations and specific project requirements (Jaffar et al., 2011).  

2.4.3.3 Procurement  

Adequate documentation allows us to obtain information on the state of the construction 

procurement practices (Oo et al., 2011). There are many benefits from procurement 

practices as selected material suppliers, equipment and subcontractor. The main advantages 

of the methodology proposed for the documentation of agro-industrial buildings are its 

simplicity and low cost of material. Another beneficial factor is that no large-scale 

investments in equipment are needed (Ariasa et al., 2011).  Also, having past business 

records and immediate access to relevant information of subcontractors, it can improve the 

selection process and obtain the best decision of selecting a subcontractor (Arslan et al., 

2008). When the web application of documentation is used the selection of subcontractor 

or suppler become faster selection process, user-friendliness of the system, selection of the 

most appropriate subcontractor or suppler with a systematic approach, reduction of 

subjectivity in evaluation, reduction in costs compared to traditional selection methods and 

competitive bid proposal (Arslan et al., 2008). 

2.4.4 Construction phase 

Construction is the process whereby designer's plans and specification are converted into 

physical structures and facilities (Barrie and Paulson, 1992). 

Construction documents are the major media that project stakeholders use to exchange and 

share information. In many cases, construction professionals rely on construction 

documents to make decisions quickly and accurately (Zhu and Issa, 2003). All 

management of construction phase need records of past practices for auditing and decision-

http://libraries.iugaza.edu.ps:2258/libhub?func=search&query=au:%22Marcus%20Tower%22&language=en
http://libraries.iugaza.edu.ps:2258/libhub?func=search&query=au:%22David%20Baccarini%22&language=en
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making. Just as the work of developing records management programs requires 

documentation activities concerning the administrative and legal conditions of institutions, 

so do the documentation activities for developing quality of construction work (Külcü, 

2008). Since one of the fundamental aims of organizations now a days is to achieve 

“quality.” 

Strange though it may seem to suggest so, speculation may actually be more productive 

and useful in assessing the future of the information sciences than the more intellectually 

respectable prediction (Bawden, 2004).  

Documentation used for monitoring systems, which are more effective in drawing 

management‟s attention to problem areas than others (Al-Jibouri, 2003). To adequately 

understand the client‟s internal control, the auditor may need to adopt a documentation 

method that is best suited to the nature of the client‟s internal control system (Bierstaker  et 

al., 2008).Poor documentation can adversely affect a number of dimensions of human  

behavior (project stuff), such as functionality, learning, time, errors, quality, robustness, 

and acceptability (Guillemetie, 1989). 

2.4.5 Closing  phase 

The last phase in a project life cycle, closing, begins when the  project‟s customers 

formally accept the project deliverables and ends when all the books are closed, 

documentation is complete, resources are reassigned, etc (Assudani and Kloppenborg, 

2008). Recent documentation may have led to changes in the internal control 

documentation process, such as using fewer formats to document controls, or relying on 

formats that are less time consuming (Bierstaker et al., 2008). 

2.5 Documentation  Sharing 

Documentation of knowledge can range from customers or suppliers outside the firm to 

experts inside the firm, knowledge aggregation may be distinguished regarding knowledge 

shared internal and external to the work group (Renzl, 2008). Distributed information 

systems have made it possible to share documents between different users and 

organizations (Meziane and Rezgui, 2004). With the application of information 

technology, many parties involved in construction projects have turned to handle the 

management information using computer systems among themselves, while they still 

exchange information on papers between them (Zhiliang et al., 2004). Interpersonal trust is 

regarded as one factor behind people's decision to share knowledge (Renzl, 2008 and Pinto 

et al., 2009). Trusting relationships lead to greater knowledge exchange (Renzl, 2008). 
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Trust in management results in higher levels of cooperation and thus, individuals are more 

willing to share knowledge and consequently performance increases (Renzl, 2008).  

2.6 Summary 

Documentation is a process of collecting documents from corporation works, then 

archiving and classification information to become easy and useful for reuse in future. 

There are five types of information that collecting and archiving by consultants and 

contractors.  

1- Structured data files such as cost estimating, scheduling, payroll, finance, 

accounting and the productivity of activities. 

2-  Semi-structured data files are email, file transmission proto (FTP) and web-based 

file folder systems.  

3- Unstructured text data files such as a document of contract, change orders, field 

reports, requests for information, meeting minutes and health and safety reports. 

4- Unstructured graphic files are two-dimensional (2D) and three-dimensional (3D) 

drawings. 

5- Unstructured multimedia files are photographs, audio records, and video files. 

 

Printed and written files and computer files collected from projects are classified in many 

classification systems. 

1- Manual methods such as an indexing system and users' manual, which have many 

limitations. 

2- An Automated document classification method. 

3- A Web classification method has many advantages compared to other methods 

used. 

Documents collected and archived given very important benefits for construction industry 

during all project phases from concept and feasibility studies to closing phase. 

Documentation uses to support academic study and research, increase quality of design, 

select suitable suppliers and subcontractors, take quickly and accurately decisions and 

achievement effective internal control. 

Trusting relationships and a willing to share knowledge lead to greater knowledge 

exchange between internal and external work groups. 
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Chapter 3 

Research Method 

This  chapter  includes  the  methodology  used  in  this  research,  and  contains  

information  about  the  research  strategy,  research  design,  population,  sample size,  

approaches  for  data  collection  and  data  Measurement . Also,  it highlights  the  

questionnaire design, pilot study, validity, reliability and the method of data processing and 

analysis.. 

3.1 Introduction 

The questionnaire is used as the main approach to collect the data and perspectives of the 

respondents. The purpose of any research is to discover answers to questions through the 

application of scientific procedures. In line with this and as stated in literature review, the 

main purpose of this research is to investigate the application of documentation in Gaza 

Strip construction industry by examination of collection, classification and uses of 

documentation. 

Kallet (2004) explained that, the methods section should describe what was done to answer 

the research question, describe how it was done, justify the experimental design, and 

explain how the results were analyzed. In addition, this chapter should describe the 

materials used in the study, explain how the materials were prepared for the study, describe 

the research protocol and explain how measurements were made and what calculations 

were performed, and which statistical tests were done to analyze the data. Figure (3.1) 

shows summary of methodology used in this research. 

3.2 Research Strategy and Design 

  In this research, the questionnaire approach was used to collect the factual, perceptive and 

attitudes of the respondents. The questionnaire approach was used as a quantitative 

approach to gain insights and to investigate the application of documentation in Gaza Strip 

construction industry. The justification to adopt the questionnaire approach returned to the 

following reasons:  

 The questionnaire approach can be considered as an inductive approach and 

necessarily includes a wide range of research strategies and methods. 

 From the questionnaire approach, the researcher can obtain both, qualitative data 

which is related to the perspectives and attitudes of the respondents in addition to 

the quantitative data which present the facts and actual cases in the works.  
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  Most of the construction management research is currently dominated by the 

following three principal approaches; quantitative methods, qualitative methods 

and mixed approach (Fellows and Liu, 2008). 

 Using the questionnaire approach is considered an easy, rapid and efficient 

approach to collect the data, facts and attitudes of the contractors. 

 The questionnaire approach is the widely used approach for descriptive and 

analytical surveys in order to find out the facts, opinions and views (Fellows and 

Liu, 2008 and Naoum, 2007). 
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3.3 Research Period  

The study started on February 2013 when the initial proposal was approved. The 

literature review was completed on the beginning of July 2013. The validity testing, 

piloting and questionnaire distribution and collection took four months and completed 

on the beginning of November 2013. The analysis, discussion, conclusion and 

recommendation were completed on the beginning of February 2014. 

3.4 Research Population 

Two populations were targeted in this research. The first population is Palestinian 

contractors categories that are classified under the building categories in Gaza Strip. These 

categories are "1st (A, B) and 2nd Building categories" that have valid registration. These 

categories were considered in this study as the aim of this research is to investigate 

application of documentation in Gaza Strip. The categories (3th, 4th and 5th) were 

neglected due to the low practical and administrative experience of their companies in 

construction works. The low experience in preparing documentation and the non existence 

of appropriate head company offices supports this neglect. Based on the list of registered 

contractors at the PCU in 2013, the size of population for the 1st, 2nd, building categories 

was 124 companies. 

The second population is the engineering offices that are classified under the building 

categories in Gaza Strip. The categories of offices that were considered in this study are 

consultant office and engineering offices class (A). The categories of engineering office 

class (B) and office of engineer were neglected due to the low practical and administrative 

experience of their companies, the low experience of their documentation. Based on the list 

of registered engineering office at Association of Engineers in 2013, the population size for 

the consultant office and engineering offices class (A) were 142 companies. 

3.5 Sample Size 

Fellows and Liu, (2008) defined the sample as a part of total population that represents this 

population. Three types of sampling can be conducted during the research study; a 

systematic sampling, stratified sampling, and the cluster sampling. The stratified sampling 

is used in this study after the sample size determination. Fellows and Liu, (2008) showed 

that, having determined the strata, sampling occurs most commonly by considering the 

relative importance of each stratum in population and using such weighting to divide this 

population. 
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Kish, (1965) said that to determine the sample size for each population of contractors and 

engineering companies', the following equation was used (Tayeh, 2008). 

 

…………………………………………………………………….…… (3.1)  

where: 

n' is the sample size from infinite population, which can be calculated from this formula [n' 

= S²/V²]. The definitions of all variable can be defined as the following: 

n: sample size from finite population. 

N: Total population (124 contractors), (142 engineering offices). 

V: Standard error of sample population equal 0.05 for the confidence level 95%, t = 1.96. 

S²: Standard error variance of population elements, S²= P (1-P); maximum at P= 0.5. The 

sample size for the contractors' and engineering office population can be calculated from 

the previous equations as follows: 

n' = S²/V² = (0.5)²/(0.05)² = 100 

For contractors company 

124

100
1

100



n  

n = 55 contractors  

For engineering offices 

142

100
1

100



n  

n = 59 engineering offices  

Although the calculated sample size for contractors is 55, the questionnaire was distributed 

to 60 contractors to overcome the risk of not responding from the respondents and to 

reflect higher reliability and benefits for the study. For the same reason, 64 questionnaires 

were distributed for the engineering offices. 

Fortunately, the response was 50 with rate 83.3% for contractors and 45 with rate 70.3% 

engineering offices. As shown in Table (3.1) below. 

 

 

 

N

n

n
n

'
1

'







 - 41 - 

Table (3.1): Sample size and response rate of the study populations 

Population 

category 

Total 

population 

Calculated 

sample size 

Distributed 

questionnaire 

Number of 

respondents 

Response 

rate 

Contractors 

 
124 55 60 50 83.3% 

Engineering 

offices 
142 59 64 45 70.3% 

 

Moser and Kalton (1971) showed that a response rate of less than 30% is likely to produce 

results subject to non-response bias. Based on this, they obtained response rates of 83.3% 

and 70.3% are reasonable and will reflect good results and outputs. For the first population 

of contractors, the selected sample represented "1st (A, B) and 2nd Building categories" of 

the contractors. For the second population of engineering offices, the selected sample 

represented consultant offices and engineering offices class (A). 

3.6 Research Location 

The study was carried out in Gaza Strip and targeted the main contractors and engineering 

offices distributed all over Gaza Strip as shown in Table (3.2) below. 

 

Table (3.2): Geographical distribution of the sample 

Company location Frequency Percentage %  

North Gaza Strip 2 2.1 

Gaza city 80 84.2 

Middle Gaza Strip 3 3.2 

South Gaza Strip 10 10.5 

Total 95 100.0 

 

3.7 Questionnaire Design 

According to the literature review and after interviewing experts who are dealing with the 

subject at different levels. All the information that could help in achieving the study 

objectives were collected, reviewed and formalized to be suitable for the study survey and 

after doing brain storming, consulting, amending, and reviewing. A questionnaire was 

developed with closed questions. 

The questionnaire included agreement scale questions. These questions aim first to meet 

the research objectives, and to collect all the necessary data that can support the discussion, 

results and recommendations in the research. The questionnaire aimed to study the 

application of documentation in Gaza Strip construction industry. The questionnaire 
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comprised of two parts, the first parts about population characteristics and second part 

includes four sections to accomplish the aim of the research. For each section, all related 

paragraphs found in the literature and previous studies were collected and reviewed. After 

that, the paragraphs were deleted, modified or selected. Also, some new paragraphs were 

added according to the results and recommendations of the pilot study. The following is a 

detailed description of the questionnaire content. 

Part One: contained general information about the population. 

Part Two: contain 4 sections to investigate the application of documentation in Gaza Strip 

construction industry. 

Section One: was about documents collection. This section aimed to investigate 

documents which collected by contractors and consultant from previous and currently 

projects. Several previous studies were used to select the types of documents such as: (Soo 

and Oo, 2010;  Zhu and Issa, 2003; Wulff et al., 2000;  Zhiliang et al.,  2005; Zhiliang et 

al., 2004; Meziane and Rezgui, 2004; Caldas and Soibelman, 2003; Ala-Risku and 

Karkkainen, 2006; Mao et al., 2007; Eriksson and Westerberg, 2011;  PAN  and Anumba, 

2008;   Al-Jibouri, 2003;  Jaffar et al., 2011; Mena et al.,  2011; Hylmö and Skärbäck,  

2006 and Munson, 2011). These studies mentioned 31 types of documents should be 

collected, while 38 types of documents were finally selected after the pilot study which 

was divided into five main types which are structured data files, semi-structured data files, 

unstructured text data files, unstructured graphic files and unstructured multimedia files as 

shown in Table (3.3) below. 
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Table (3.3): Documents collection 

Selected after pilot study Status From literature 

 

NO. 

Range of documents collection from sites  1 

Structured data files 1.1 

Bids company price 

Bids competitor price 

Modified Cost estimating (Caldas and 

Soibelman, 2003)  

Scheduling Selected Scheduling (Caldas and Soibelman, 

2003) 

Payroll Selected Payroll (Caldas and Soibelman, 

2003) 

Insurances 

Bonds 

Modified Finance (Caldas and Soibelman, 

2003) 

Staff salary Modified Accounting  (Caldas and 

Soibelman, 2003) 

Productivity of  machine 

Productivity of  labor 

Modified Productivity of activities (Wulff  et 

al., 2000 and Paul and Rowlands, 

2002) 

Semi-structured data files 1.2 

Email Selected Email( Zhiliang et al., 2004)  

 Deleted File Transmission Proto(FTP) 

(Zhiliang et al., 2004) 

Web-based file folder systems for 

client origination (donor, 

owner…) 

Modified Web-based file folder systems 

(Zhiliang et al., 2004) 

Unstructured text data files 1.3 

Specific and general condition Modified Document of contract (Al-Jibouri, 

2003 and Jaffar et al., 2011) 

 

Contracts with owner Modified Agreement between two parties 

concerning (Al-Jibouri,  2003 and 

Jaffar et al., 2011) 
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Table (3.3) (Continued): Documents collection 

Selected after pilot study Status From literature 

 

No. 

 Range of documents collection from sites  

Contracts specifications Selected contracts specifications (Caldas and 

Soibelman, 2003), (Meziane and 

Rezgui, 2004) 

Change orders Selected Change orders (Mena et al.,  

2011and Caldas and Soibelman, 

2003) 

Daily reports 

Monthly reports 

Material and soil testing reports 

Modified Field reports (Mena et al., 2011and 

Caldas and Soibelman, 2003) 

Requests for information 

Inspection forms 

Modified Requests for information (Mena et 

al.,  2011and Caldas and 

Soibelman, 2003) 

Meeting minutes Selected Meeting minutes (Mena et al.,  

2011and Caldas and Soibelman,  2003) 

Catalogs and material  

information 

Modified Catalogs (Mena et al.,  2011and 

Caldas and Soibelman,  2003) 

Health and safety reports Selected Health and safety (Wulff et al.,  

2000 and Eriksson and Westerberg, 

 2011 ) 

Environment reports Modified Public information on the 

environment (Hylmö and Skärbäck, 

2006) 

Supplier agreements Modified Suppliers (Eriksson and 

Westerberg, 2011 and Wierzbicki, 

and Uzdavinis, 2002) 

Subcontractor agreements 

 

Modified Subcontractors ( Eriksson and 

Westerberg, 2011 and Wierzbicki, 

and Uzdavinis, 2002) 

Building codes Selected Building codes (Meziane and 

Rezgui, 2004) 
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Table (3.3) (Continued): Documents collection 

Selected after pilot study Status From literature 

 

No. 

Range of documents collection from sites  

Technical solutions for 

construction problem 

Modified Technical solutions (Meziane and 

Rezgui, 2004) 

Local organizing laws Modified Computation rules define the legal 

context of a project (Meziane and 

Rezgui, 2004) 

Bill of quantities Selected Bill of quantities (Meziane and 

Rezgui, 2004) 

Letters received and sent Added Pilot study 

Unstructured graphic files 1.4 

Shop drawing 

Design drawing 

As build drawing 

Modified Two-dimensional (2D) drawings 

(Mena et al.,2011 and Munson, 

2011) 

3D drawings Selected 3D drawings (Caldas and 

Soibelman, 2003) 

 Unstructured multimedia files 1.5 

Pictures(Photograph) for 

construction activity 

Modified Pictures (Photograph) (Caldas and 

Soibelman, 2003 and Munson,  

2011) 

Sound  (audio) records for activity 

and meeting 

Modified Sound  (audio) records (Caldas and 

Soibelman, 2003 and Munson,  

2011) 

Film (video) files for construction 

activity 

Modified Film (video) files (Caldas and 

Soibelman, 2003 and Munson, 

2011) 

 

Section Two: was about documents classification. This section aimed to investigate types 

of documents classifications which collected by contractors and consultants from previous 

and currently projects and the ways of discovery the documents. Several previous studies 

were used to selected the ways classification and discover such as: (Major, 1988; Wulff et 
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al., 2000; Styliadis, 2007; Wu and Shaw, 2011; Meziane and Rezgui, 2004; Wei et al., 

2012; Külcü, 2008; Zhiliang et al., 2004; PAN and Anumba, 2008; Mena et al., 2011; Zhu 

and Issa, 2003; Warwick et al., 2008; and Mao et al., 2007). These studies mentioned two 

types of documents printed and written files and computer files should be used with 7 

types of classified and discovered, while 6 types were finally selected after the pilot study 

as shown in Table (3.4) below.  

Table (3.4): Documents classification 

Selected after pilot study Status From literature 

 

No. 

Range of documents classification 2  

 Data Updating 2.1 

Updating of data every specific 

duration 

Added Pilot study 

Updating of data every ends of 

projects 

Added Pilot study 

Printed and written files 2.2  

 Deleted Used of Document indexing 

(Meziane and Rezgui, 2004) 

 

Classifications of  documents in 

hard copy files 

Selected Used of traditional  file systems 

storage (Wei et al., 2012) and the 

information is submitted in paper 

form and handled  (Zhiliang et al., 

2004) 

Make paper file for table of 

contents to easy discover 

documents 

Modified Used of Manual user's and key 

words  (Major, 1988) 

Make paper file as a summary to 

easy discover documents 

Modified Summary descriptions of all 

services (Külcü, 2008) 

Computer files 2.3  

Classifications of  documents in 

computer files 

Modified Use a computers record files 

(Mao et al., 2007,  Styliadis, 2007 

and Wu and Shaw, 2011) 

 

All computer files are converted 

to the PDF format 

Selected Computer file are converted to the 

PDF format (Mena et al., 2011) 
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Table (3.4) (Continued): Documents Classification 

 

Section Three: was about documentation use. This section aimed to investigate benefits of 

documentations on works of construction industry. Several previous studies were used to 

select the types of documents such as: (Bawden, 2004; Ariasa et al., 2011; Wulff  et al., 

2000;  Guillemetie, 1990;  Guillemetie, 1989;  Soo and Oo, 2010; Oo, et al., 2011;  

Zhiliang et al., 2008; Andi and Minato, 2003;  Jaffar et al., 2011; Al-Jibouri, 2003; 

Eriksson and Westerberg, 2011; Watson and Bell, 2009; Wu and Shaw, 2011; Tower and 

Baccarini,  2012; Külcü, 2008 and Arslan et al., 2008). These studies mentioned 28 

benefits of documentation, while 30 benefits of documentation were finally selected after 

the pilot study which divided into four main phases' concept and feasibility studies (pre-

planning) phase, design phase, procurement phase and construction phase as shown in 

Table (3.5) below. 

 

Selected after pilot study Status From literature 

 

No. 

Range of documents classification  

Printed and written files  are 

converted to the  computer files 

Added Pilot study 

Computer files are classified and 

discovered manually 

Modified The file system has three types 

Manage files, Locate files and 

Share files ( Meziane and Rezgui, 

2004) 

Computer files are classified and 

discovered automatically by 

specific  programs 

Modified A  semantic  based information 

discovery mechanism between 

individual information repositories 

is needed (PAN  and Anumba, 

2008) 

Computer files are classified and 

discovered on a web site 

Modified Web applications have many 

benefits over desktop applications 

(PAN  and Anumba, 2008 and  

Zhu and Issa, 2003) 

If the company didn't use 

electronic classification. Why? 

Added Pilot study 

http://libraries.iugaza.edu.ps:2258/libhub?func=search&query=au:%22Marcus%20Tower%22&language=en
http://libraries.iugaza.edu.ps:2258/libhub?func=search&query=au:%22David%20Baccarini%22&language=en
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Table (3.5): Documentation use 

Selected after pilot study Status From literature 

 

No. 

Range of documentation uses 3 

Concept and feasibility studies (pre-planning) phase 3.1 

Support academic study and 

research 

Selected Support academic study and 

research (Watson and Bell, 2009) 

 

Generating new rules and 

relationship for the knowledge 

base 

Selected Generating new rules and 

relationship for the knowledge 

base (Wu and Shaw, 2011) 

Make knowledge for  company 

future and developments 

Modified Correct  investments in future 

projects (Ariasa et al., 2011) 

Correct  investments in future 

projects  

Selected Correct  investments in future 

projects (Ariasa et al., 2011) 

Correct  investments in 

equipment and machine  

Selected Correct  investments in 

equipment and machine (Ariasa 

et al., 2011) 

 Design  phase 3.2 

Transfer experience of expert 

designer to new designer 

Modified The young designers lack the 

experience and know how that 

the older designers have gathered 

(Wulff  et al., 2000) 

Minimum required multiple 

revisions of design 

Selected Minimum require multiple 

revisions( Wu and Shaw, 2011) 

Making correct  decisions about 

such design elements is easy  

Selected Making decisions about such 

design elements is easy ( Wu and 

Shaw, 2011) 

Increase quality of design  Modified Quality of design documents 

(Andi and Minato, 2003) 

Select  the best elements and 

optimal design  

Modified An important design variable in 

optimal procurement design since 

it can substantially affect 

outcomes (Oo et al., 2011) 
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Table (3.5) (Continued): Documentation use 

Selected after pilot study Status From literature 

 

No. 

Range of documentation use  

Design computer modeling to 

improve quality control and 

management  

Modified Contributes to software planning 

and control by reducing entropy 

in software development 

(Guillemetie, 1990) 

Procurement phase 3.3 

Estimate a suitable price of  

bids 

Added   Pilot study 

Take a correct decision to enter 

or not in future bids 

Selected Take a correct decision to enter 

or not in future bids (Oo et al., 

2011and Soo and Oo, 2010) 

Estimate a price of competitors‟ 

bids 

Selected Estimate a price of competitors‟ 

bids. (Oo et al. 2011 and Soo and 

Oo, 2010) 

Prepare tenders without  the 

most significant  errors       

Modified Consultant and client prepare 

tenders without  the most 

significant risks priced in tenders 

( Tower and Baccarini, 2012) 

Prevent incomplete design and 

design errors.   

Selected Prevent  incomplete design and 

design errors ( Tower and 

Baccarini, 2012) 

Make the work in construction 

and procurement stage clear 

Modified Provide enough common ground 

for contractual definitions, 

clarifications in  construction 

operations and specific project  

requirements (Wu and Shaw, 

2011 and Jaffar et al., 2011) 

Its simplicity procurement Selected Its simplicity procurement 

(Ariasa et al., 2011) 

Take  low cost of material and 

equipments 

Modified Low cost of material(Ariasa et 

al., 2011) 

http://libraries.iugaza.edu.ps:2258/libhub?func=search&query=au:%22Marcus%20Tower%22&language=en
http://libraries.iugaza.edu.ps:2258/libhub?func=search&query=au:%22David%20Baccarini%22&language=en
http://libraries.iugaza.edu.ps:2258/libhub?func=search&query=au:%22Marcus%20Tower%22&language=en
http://libraries.iugaza.edu.ps:2258/libhub?func=search&query=au:%22David%20Baccarini%22&language=en
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Table (3.5) (Continued): Documentation use 

Selected after pilot study Status From literature 

 

No. 

Range of documentation use  

Selection of subcontractor or 

suppler become faster 

Selected Selection of subcontractor or 

suppler become faster selection 

process, (Arslan et al., 2008) 

Make suitable Supplier and 

subcontractor agreements 

Modified Best decision of selecting an 

subcontractor(Arslan et al., 2008) 

Construction phase 3.4 

Make decisions quickly and 

accurately  to solve any 

problem  

Modified Make decisions quickly and 

accurately (Zhu and Issa, 2003) 

 

 Deleted Developing quality of 

construction work (Külcü, 2008) 

Improve productivity of  labors 

Improve productivity of  

equipments 

Modified More productive (Bawden, 2004) 

 Deleted Useful in assessing the future of 

the information sciences 

(Bawden, 2004) 

Used for monitoring systems. Selected Used for monitoring systems (Al-

Jibouri, 2003) 

Used for internal control in 

company 

Selected Internal control (Bierstaker  et 

al., 2008) 

Improve human behavior of 

company staff 

Modified Affect a number of dimensions of 

human  behavior (project stuff), 

such as functionality, learning, 

time, errors, quality, robustness, 

and acceptability (Guillemetie, 

1989) 

Minimize loss of materials Added Pilot study 

Avoids delay in currently 

projects  

Added Pilot study 
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Section Four: was about documentation users. This section aimed to investigate who's 

used documentation on Gaza Strip construction company. Several previous studies were 

used to determine documentation users such as: (Renzl, 2008; Meziane and Rezgui, 2004; 

Wu and Shaw, 2011and Pinto et al., 2009). These studies mentioned 6 types of 

documentation user's, as shown in Table (3.6) below.  

Table (3.6): Documentation users 

Selected after pilot study Status From literature 

 

No. 

Documentation users 4 

Company owner 

Project manager 

Site engineer 

Office engineer 

Modified Parties involved in construction 

projects for each company 

(Zhiliang et al., 2004 and Meziane 

and Rezgui, 2004) 

Any one needed data Modified External to the work group (Renzl, 

2008) 

Competitors through exchange of 

information 

Added Pilot of study 

 

The questionnaire was provided with a covering letter explaining the purpose of the study, 

the way of responding, the aim of the research and the security of information in order to 

encourage high response.   

The final version of the questionnaire was designed in English language (attached in 

Annex 1), while the distributed version was in Arabic language (attached in Annex 2), as 

most members of the target population were familiar with the Arabic language. 

3.8 Data Collection 

The questionnaire was chosen to be the method of collecting data in this research, since the 

questionnaire is a fast and easy method of collecting data and is more accurate when 

starting processing and analyzing these data (Naoum, 2007). 

The questionnaire was distributed to the contractors and consultants in Arabic language 

since the Arabic language is much effective and easier to be understood to get more 

realistic results. The same version questionnaire was used to collect the data and 

information from both contractors and consultants. Respondents were given the choice to 

address their names or not. They were asked to give their opinions frankly and honestly.  
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3.9 Data Measurement  

In order to be able to select the appropriate method of analysis, the level of measurement 

must be understood. For each type of measurement, there are an appropriate methods that 

can be applied and not others. In this research, ordinal scales were used. Ordinal scales are 

used to rank responses in ascending or descending order.   The numbers assigned to the 

important (1, 2, 3, 4, 5) do not indicate that the interval between scales are equal, nor do 

they indicate absolute quantities. They are merely numerical labels (Naoum, 2007). Based 

on Likert scale as shown in Table (3.7).  

Table (3.7): Likert scale 

Scale 
Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

agree 

Relative 

weight 
1 2 3 4 5 

3.10 Pilot Study 

 A pilot study provides a trial run for the questionnaire, which involves testing the wording 

of the question, identifying ambiguous questions, testing the technique that use to collect 

the data, measuring the effectiveness of your standard invitation to respondents (Naoum, 

2007). A draft questionnaire was prepared from literature review and interviews with three 

technical managers of construction companies in Gaza Strip. A draft questionnaire was 

developed and discussed with a group of master‟s degree students. They introduce some 

useful advices which have been taken into consideration. The draft questionnaire is also 

discussed with the supervisor and according to his advice some changes made in the 

questionnaire.  Pilot study of the questionnaire is achieved by a scouting sample, which 

consisted of 30 questionnaires. These questionnaires were distributed to expert engineers 

such as projects managers, and company owner. They have a strong practical experience in 

construction industries field.  Their sufficient experiences are a suitable indication for pilot 

study. At the end of this process, some changes, modifications and additions were 

introduced to the questions and the final questionnaire was developed. 
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3.11 Validity of Questionnaire 

Heffner (2004) explained that, validity refers to the degree in which test or other measuring 

device is truly measuring what we intended it to measure. Burns and Grove (1993) defined 

the validity of an instrument as a determination of the extent to which the instrument 

actually reflects the abstract construct being examined. High validity is the absence of 

systematic errors in the measuring instrument. When an instrument is valid; it truly reflects 

the concept it is supposed to measure.  

 To insure the validity of the questionnaire, two statistical tests should be applied.  The first 

test is internal validity (spearman test) which measures the correlation coefficient between 

each item in the field and the whole field. The second test is structure validity test 

(spearman test) that used to test the validity of the questionnaire structure by testing the 

validity of each field and the validity of the whole questionnaire. It measures the 

correlation coefficient between one filed and all the fields of the questionnaire that have 

the same level of similar scale. 

3.11.1 Internal validity                      

Internal validity of the questionnaire is the first statistical test that used to test the validity 

of the questionnaire. It is measured by a scouting sample, which consisted of 30 

questionnaires through measuring the correlation coefficients between each paragraph in 

one field and the whole field.   

The tables in Annex 3 clarify the spearman test correlation coefficient for the commitment 

of professionals, unethical behavior at procurement phase, unethical behavior after 

awarding the tender and factors lead to unethical behavior.  The p-values (Sig.) are less 

than 0.05, so the correlation coefficients of  all factors  are significant at α = 0.05, so it can 

be said that the paragraphs of  the factors  are consistent and valid to be measure what it 

was set for. 

3.11.2 Structure validity of the questionnaire                           

Structure validity concerns the degree to which the variables, as measured by the research, 

reflect the hypothesized construct (Fellows and Liu, 2008). Structure validity is the second 

statistical test that used to test the validity of the questionnaire structure by testing the 

validity of each field and the validity of the whole questionnaire. It measures the 

correlation coefficient between one field and all the fields of the questionnaire that have 

the same level of liker scale. 
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Table (3.8) shows the correlation coefficient section of questionnaire. The P-values (sig.) 

are less than 0.01, so the correlation coefficients of all the fields are significant at 0.01, and 

it can be said that the fields are valid to measure what was set for to achieve the main aim 

of the study.  

Table (3.8): Correlation coefficient between one field and all the fields  

Section Relation 

coefficient 

Significance 

level 

Documents collection 0.91 0.000* 

Documents classification 0.79 0.000* 

Documentations use 0.92 0.000* 

Documentation user's 0.52 0.000* 

* Correlation is statistical significant at 05.0  

3.12 Reliability Statistics 

Reliability is synonymous with the consistency of a test, survey, observation, or other 

measuring device. "The reliability test refers to the test‟s consistency among different 

administrations (Heffner, 2004). The  reliability  of  an  instrument  is  the  degree  of  

consistency  which  measures  the attribute; it is supposed to be measuring (Fellows and 

Liu, 2008). The less variation an instrument  produces  in  repeated  measurements  of  an  

attribute,  the  higher  its reliability. Reliability can be equated with the stability, 

consistency, or dependability of a measuring tool.  For the most purposes reliability 

coefficient above 0.7 are considered satisfactory. Period of two weeks to a month is 

recommended between two tests (Burns and Groves, 1993). Due to complicated conditions 

that the contractors are facing at the time being, it was too difficult to ask them to responds 

to our questionnaire twice within short period. Barakat (2007) explained that, overcoming 

the distribution of the questionnaire twice to measure the reliability can be achieved by 

using Cronbach's coefficient alpha and Half Split Method through the SPSS software. 

3.12.1 Cronbach’s Coefficient Alpha 

This method is used to measure the reliability of the questionnaire between each field and 

the mean of the whole fields of the questionnaire. Cronbach's alpha is a measure of internal 

consistency, that is, how closely related a set of items are as a group.  A "high" value of 

alpha is often used as evidence that the items measure an underlying (or latent) construct 
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(UCLA, 2011). George and Mallery (2003) stated that, the normal range of Cronbach‟s 

coefficient alpha value between 0.0 and + 1.0, and the higher values reflect a higher degree 

of internal consistency which is cited in Abu Eed (2012). If the average inter-item 

correlation is low, alpha will be low.  As the average inter-item correlation increases, 

Cronbach's alpha increases as well (UCLA, 2011). 

Chronbach‟s alpha (α) is a coefficient of reliability (consistency). Thus, Chronbach‟s alpha 

uses metrics of the number of variables which are believed to be the constituents of the 

construct and the correlations between them: 

 ...……………………………………………………………….. (3.2) 

Where:  

N is the number of variables, ¯r is the average inter-variable correlation of all the variables. 

Generally, the critical level for reliability when using Chronbach‟s alpha is 0.7; any 

coefficient below that indicates that the variables are not sufficiently inter-correlated to 

combine to yield a single latent construct (Fellows and Liu, 2008).  Table (3.9) shows the 

values of Chronbach's Alpha for each filed of the questionnaire and the entire 

questionnaire. For the fields, values of Chronbach's Alpha were in the range from 0.73 and 

0.91.  This  range  is  considered  high;  the  result  ensures  the reliability of each  field of  

the questionnaire. Chronbach's Alpha equals 0.95 for the entire questionnaire which 

indicates an excellent reliability of the entire questionnaire.  

Table (3.9): Cronbach‟s  Cofficient Alpha 

Section title 
Number of 

paragraphs 

Cranach's 

alpha 

coefficient 

Documents collection 38 0.91 

Documents classification 11 0.83 

Documentations use 36 0.91 

Documentation user's 6 0.73 

Total questionnaire paragraphs 85 0.95 
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3.12.2 Split-Half coefficient method 

This method depends on finding Pearson correlation coefficient between the means of odd 

questions and even questions of each field of the questionnaire. Then, correcting the 

Pearson correlation coefficients can be done by using Spearman Braun correlation 

coefficient of correction. The corrected correlation coefficient (consistency coefficient) is 

computed according to the following equation: 

Consistency coefficient (Murairwa and Nazri, 2010) = 
r

r

1

2
  ....................... (3.3)  

Where: 

  r is the Pearson correlation coefficient.  

The normal range of corrected correlation coefficient (2r/r+1) is between 0.0 and +1.0. As 

shown in Table 3.10, all the corrected correlation coefficients values are between 0.0 and 

+1.0. It can be said that according to the Half Split method, the termination construction 

contracts groups are reliable. 

 

Table (3.10): Half-Split method 

  

Thereby, it can be said that it is proved that the questionnaire is valid, reliable, and ready 

for distribution for the population sample. 

3.13 Data Processing and Analysis 

 

The collected raw data was first sorted, edited, coded and then entered into computer 

software using SPSS 18 software. Two programs were used, the Excel sheet and SPSS 

Section  title 

Correlation 

coefficient 

by 

spearman 

Reliability 

coefficient 

by brown 

method 

Documents collection 0.56 0.72 

Documents classification 0.55 0.71 

Documentations use 0.62 0.76 

Documentation user's 0.56 0.72 

Total questionnaire paragraphs 0.74 0.85 
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software. Appropriate graphical representations and tables were obtained to understand and 

analyze the questions.  

The Relative Importance Index (RII) was used in the analysis in addition to other 

approaches such as the Mean and frequencies and percentiles.    

In this research, Kolmogorove- Smirnov test was used to identify if the data follow normal 

distribution or not.  This  test  is  considered  necessary  in  case  testing  hypotheses  as  

most parametric test stipulate data to be normality distributed. The results test as shown in 

Table 3.3 clarifies  that  the calculated P-value  is greater  than  the significant  level which  

is equal 0.05 (p-value > 0.05), this in turn denotes that, the data follows normal 

distribution, and so parametric tests can be used such as (spearman test, t- test).   

Table (3.11): One-Sample Kolmogorove-Smirnov Test 

Section title Z-Value Probability 

value 

Documents collection 0.80 0.54 

Documents classification 0.67 0.75 

Documentations use 0.86 0.45 

Documentation user's 0.97 0.29 

Total questionnaire paragraphs 0.65 0.78 

 

The relative important index and the mean values were used in this research. Egemen and 

Mohamed (2005)  explained  that,  the  relative  index  techniques  has  been  widely  used  

in construction  research  for measuring  attitudes  with  respect  to  surveyed  variables. 

Likert scaling was used for ranking questions that have an agreement levels. The  

respondents were  asked  to give  their perceptions in group of questions on five-point scale 

(1, for the strongly disagree to 5 for  the  strongly agree), which  reflects  their  assessment  

regarding  the  factors  affecting bidding process.   

The Relative Importance Index was computed using the following equation:  

 

 Relative Importance Index                                                                           ……........... (3.4)  

 

Where: 

W = weighting given to each factor by the respondent (ranging from 1 to 5); 

n1 = number of respondents for strongly disagree;  
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n2 = number of respondents for disagree;  

n3 = number of respondents for neutral;  

n4 = number of respondents for agree; 

n5 = number of respondents for strongly agree;  

A = highest weight (i.e 5 in the study);  

 N = total number of samples.  

The Relative Importance Index ranges from 0 to 1.  SPSS program was used to analyze all 

sections, while excel was supportive in the presentation and layout. The main factors 

which are used in analysis were the mean and the percentage weight Ranking was followed 

by comparison of Relative Importance Index among the items. The analyzed data was 

finally presented using descriptive and analytical methods for easy interpretation and to 

enable comparisons and inferences to be drawn. 

The opinion of the respondent in the content of the sentences are positive (relative 

important index greater than "0.60" and the P-value less than 0.05) or the opinion of the 

respondent in the content of the sentences are neutral (P- value is greater than 0.05) or the 

opinion of the respondent in the content of the sentences are negative (RII less than "0.60" 

and the P-value less than 0.05). 
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Chapter 4 

Results and Analysis 

 This chapter introduces the survey results and the discussion of the questionnaire's 

sections for the contractors companies and engineering offices. Part one presented the 

company profile and all necessary information about the respondents. Part two contain four 

sections to investigate the application of documentation in Gaza Strip construction 

industries. Section one in the questionnaire was designed to investigate documents which 

collected by contractors and consultants from previous and currently projects. Section two 

in the questionnaire was designed to investigate methods of archiving and classification of 

documents in construction projects, and the ways of documents discovery. Section three in 

the questionnaire was designed to investigate benefits of documentations on works of 

construction companies. Section four in the questionnaire was designed to investigate 

whose use documentation on Gaza Strip construction companies.  

4.1 Part One: Population Characteristics 

This section includes five (5) questions about the nature of the company; name (optional), 

classification of the company, years of experience of the company, position of the person 

filling the questionnaire and years of experience of the person filling the questionnaire.  

4.1.1 Classification of contractors 

Figure (4.1) shows the number and percentage of contractors' categories according to 

classification of PCU. It is shown that 66% (33) from the companies are first category, and 

34% (17) from the companies sample are second category. The high numbers of first class 

contractors indicates to high accuracy of responses. The first class contractors have a lot of 

large construction projects need to be documented. The response rate of contractors was 

83.3 % (50 out of 60 respondents). 
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 Figure (4.1): Distribution of the sample according contractor classification 

4.1.2 Classification of engineering offices 

Figure (4.2) shows the number and percentage of engineering offices categories according 

to classification of Association of Engineering Gaza governorates. It is shown that 64% 

(29) from the offices' respondents' are consultant, and 36 % (16) from the offices' 

respondents are engineering offices A. The consultants have worked in large construction 

projects more than engineering offices A that give high accuracy of responses. The 

response rate of engineering offices was 70.3 % (45 out of 64 respondents). 

 

 

 

 

  

 

 

 

 

 

    Figure (4.2): Distribution of the sample according engineering offices classification 

 

 

 

 



 - 61 - 

4.1.3 Company years of experience 

Figure (4.3) shows the number and percentage of respondents according to their 

years of experience. It is shown that the 11.6% (11) of the respondents company 

experiences (Less than 5 years), 22.1% (21) from (5-10), 28.4% (27) from (11-

15), while 37.9% (36) more than 15 year. More than 65% of the companies have 

experience more than 11 years, which indicates reliable results. 

 

 

 

 

 

 

 

 

Figure (4.3): Distribution of the sample according company years of experiences 

4.1.4 Company location 

Figure (4.4) shows the number and percentage of respondents according to their location. It 

is shown that 2.1% (2) of the companies are located in North Gaza Strip, 84.2% (80) Gaza 

City, 3.2% (3) Middle area, while 10.5% (10) South area.  

 

 

 

 

 

 

 

Figure (4.4): Distribution of the sample according company location 
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Results show that most of the companies' respondents are located in Gaza City. This is 

consistent with the population distribution of the Gaza Strip. More than 60% of contractors 

and engineering offices are located in Gaza city (PCU, 2013and AOG, 2013). A few bias 

in increased proportion of Gaza city respondents may be related to concentration of social 

relation for researcher in Gaza city.   

4.1.5 Position of respondent 

Figure (4.5) shows the number and percentage of respondents according to the position of 

the person filling the questionnaire. It is shown that 18.9% (18) from the respondents the 

position are "Project manager", 28.4% (27) from the respondents the position are "Office 

engineer", 36.8% (35) "Site engineer"  and 10.5% (10) are "Company's owner". 

 

 

 

 

 

 

 

 

 

Figure (4.5): Distribution of the sample according position of respondent 

These proportions reflect good distribution of respondent's positions that insure quality 

information. 

4.1.6 Respondent's years of experience 

Figure (4.6) shows the number and percentage of respondents according to the years of 

experience of the persons filling the questionnaire. It is shown that 27.4% (26) from the 

respondents has experience less than 5 years, and 35.8% (34) from the respondents has 

experience between 5-10 years, and 20.0% (19) from the respondents has experience 

between 11-15 years, and 16.8% (16) from the sample has experience more than 15 years. 
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Figure (4.6): Distribution of the sample according respondent's years of experience 

Since the majority of respondents have experience more than 5 years, this will strengthen 

the outcome of this research. 

4.2 Part Two: Implementation of documentation 

This part shows the results of the responding contractors and engineering offices regarding 

four sections including 85 questions. These questions are looking to investigate application 

of documentation in Gaza Strip construction industry. 

Section one: Documents Collection. 

Section two: Documents Classification. 

Section three: Documentations Use. 

Section four: Documentations Users. 

The following sections shows the opinion of respondents in construction companies 

according to relative importance index ordered from high to low rates. More details as 

arithmetic mean, standard deviation, the relative weight, and T test and p- value shown in 

Annex 4. 

4.2.1 Section one: Documents collection 

 This section of the questionnaire contains of five groups with 38 questions. These 

questions are looking to investigate the documents which collected by contractors and 

engineering offices in Gaza Stip.  

Group one:  structured data files; 

Group two:   semi-structured data files;   

Group three:  unstructured text data files; 

Group four:   unstructured graphic files; 
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 Group five:  unstructured multimedia files. 

Table (4.1) shows the opinion of respondents about documents collection groups in 

construction companies according to Relative Importance Index (RII) ordered from high to 

low. 

Table (4.1): Documents collection groups 

Paragraph RII Rank 

Unstructured graphic files 0.821 1 

Unstructured text data files 0.800 2 

 Structured data files 0.779 3 

Semi-structured data files 0.758 4 

Unstructured multimedia files 0.662 5 

 

According to respondents, an unstructured graphic file was the most important group of 

documents collection. It has the first rank among all documents groups with RII of (0.821). 

An unstructured text data file is ranked the second among all documents with RII of 

(0.800). The obtained results agree with Caldas and Soibelman (2003) and Mao et al. 

(2007) who concluded that unstructured graphic files and unstructured text data files must 

be collected and classified. The result showed that construction companies have high 

concern on collection of documents from project. 

On the other hand, it is shown that, unstructured multimedia files were ranked last by 

respondents with RII of (0.662). However, the obtained results did not agree with Zhu and 

Issa (2003), Caldas and Soibelman (2003) and Mao et al. (2007). 

This contradiction in results can be attributed to the fact that construction companies in 

Gaza Strip use a few of technology equipments and programs of media in its works. 

4.2.1.1 Structured data files  

Table (4.2) shows the opinion of respondents about collection of structured data files in 

construction companies according to RII ranking in descending order. 
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Table (4.2): Structured data files 

 

 

From Table (4.2), it is shown that, "Bids company price" was ranked first by respondents 

with RII of (0.832). Also, each of "Payroll and Bonds" was ranked in the second position 

with RII of (0.819). This emphasizes that, this is the most important documents collected 

by construction companies in structured data files group. Since these documents are the 

most important factor in companies finance management.    

The obtained results agree with Caldas and Soibelman (2003) who found that this 

documents stores in database management systems or specific applications.  

On the other hand, it is shown that, "Staff salary" was ranked before the last position with 

RII of (0.737). The results did not match with Caldas and Soibelman (2003). This may be 

related to small size of companies in Gaza Strip which have a few staff. 

Finally, it is shown that, "Bids competitor price "was ranked last by with RII of (0.726). 

The results did not match with Caldas and Soibelman (2003). This may be related to the 

fluctuation of prices due to the blockade. 

4.2.1.2 Semi-structured data files   

Table (4.3) shows the opinion of respondents about collection of semi-structured data files 

in construction companies according to relative importance index in descending order. 

 

 

 

 

 

Paragraph RII Rank 

Bids company price 0.832 1 

Payroll  0.819 2 

Bonds 0.819 2 

Insurances 0.792 4 

Scheduling  0.779 5 

Productivity of  machine  0.760 6 

Productivity of  labor  0.747 7 

Staff salary 0.737 8 

Bids competitor price  0.726 9 
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Table (4.3): Semi-structured data files 

Paragraph RII Rank 

Web-based file folder systems for client origination 

(donor, owner……………….) 
0.760 1 

Email 0.756 2 

 

From Table (4.3), it is shown that, "Web-based file folder systems for client origination" 

was ranked in the first position by respondents with RII of (0.760). Also, "Email" was 

ranked in the second position with RII of (0.756). This emphasizes that, these data are 

important documents collected by construction companies in semi-structured data files 

group.  

The obtained results agree with Zhiliang et al. (2004) and PAN and Anumba, (2008) who 

found that Email and Web-based file folder systems stores in database management 

systems or specific applications.  

4.2.1.3 Unstructured text data files 

Table (4.4) shows the opinion of respondents about collection of unstructured text data 

files in construction companies according to relative importance index in descending order. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (4.4): Unstructured text data files 

Paragraph RII Rank 

Bill of quantity 0.899 1 

Contracts with owner 0.878 2 

Inspection forms 0.869 3 

Contracts specifications  0.865 4 

Change orders 0.859 5 

Material and soil testing reports 0.855 6 

Subcontractor agreements  0.832 7 

Meeting minutes 0.827 8 

Letters received and sent 0.823 9 
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Table (4.4) (Continued): Unstructured text data files 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From Table (4.4), it is shown that, "Bill of quantity" was ranked first by respondents with 

RII of (0.899). Also, "Contracts with owner" was ranked in the second position with RII of 

(0.878). The two factors are the most important documents collected by construction 

companies in unstructured text data files group. These documents are used in technical, 

financial and claims management of company.    

The obtained results agree with Meziane and Rezgui (2004), Caldas and Soibelman (2003), 

Al-Jibouri (2003) and Jaffar et al. (2011) who found that there documents have high 

percentage of project information.  

On the other hand, it is shown that, "Health and safety reports and Environment reports" 

was ranked last with RII of (0.684) and (0.638) respectively. The results did not match 

with Wulff  et al.  (2000) and Eriksson and Westerberg (2011) who found that everything 

must be documented, especially when it comes to health and safety. Hylmö and Skärbäck, 

(2006) found that main intent of the documentation is to provide to the general public 

information on the environment. This may be related to the social and cultural differences 

with Gaza Strip. 

4.2.1.4 Unstructured graphic files  

Table (4.5) shows the opinion of respondents about collection of unstructured graphic files 

in construction companies according to relative importance index in descending order. 

 

Paragraph RII Rank 

Supplier agreements  0.817 10 

Specific and general condition 0.813 11 

Monthly reports 0.806 12 

Technical solutions for construction problem  0.804 13 

Daily reports 0.802 14 

Requests for information 0.731 15 

Catalogs and material  information 0.728 16 

Local organizing laws 0.722 17 

Building codes  0.691 18 

Health and safety reports  0.684 19 

 Environment reports  0.638 20 
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Table (4.5): Unstructured graphic files 

Paragraph RII Rank 

Shop drawing 0.895 1 

Design drawing  0.872 2 

As built drawing 0.867 3 

3D drawings 0.648 4 

 

From Table (4.5), it is shown that, "Shop drawing" was ranked first by respondents with 

RII of (0.895). Also, "Design drawing and As built drawing" was ranked in the second and 

third position with RII of (0.872) and (0.867) respectively. There are the most important 

documents collected by construction companies in unstructured graphic files group. These 

documents can save details of building for operation and maintenance.    

The obtained results agree with Mena et al. (2011) and Munson (2011) who found that 

two-dimensional (2D) drawings is the important construction documents.  

On the other hand, it is shown that, "3D drawings" was ranked in the last position with RII 

of (0.648). The results did not match with Caldas and Soibelman (2003) who found that 

three-dimensional (3D) drawings are one of the important construction documents. This 

may relate to disinterest of (3D) drawings and models in Gaza Strip construction 

companies. 

4.2.1.5 Unstructured multimedia files  

Table (4.6) shows the opinion of respondents about collection of unstructured multimedia 

files in construction companies according to relative importance index in descending order. 

Table (4.6): Unstructured multimedia files 

 

    

 

 

 

From Table (4.6), it is shown that, "Pictures (Photograph) for construction activity" was 

ranked in the first position by respondents with RII of (0.798). Pictures are one the most 

important factor for preparing completion report and conflict resolution. The obtained 

results agree with Caldas and Soibelman (2003) and Munson (2011) who found that 

Pictures was stored in company archiving.  

Paragraph RII Rank 

Pictures (Photograph) for construction activity  0.798 1 

Film (video) files for construction activity  0.621 2 

Sound  (audio) records for activity and meeting  0.566 3 
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Finally, it is shown that, "Film (video) files for construction activity and Sound (audio) 

records for activity and meeting " were ranked in the last position with RII of (0.621) and 

(0.566) respectively.  The results did not agree with Caldas and Soibelman (2003) and 

Munson (2011) who found that videos and audios were stored in company archiving.  This 

may be related to a few uses of technology equipments and media programs in Gaza Strip 

companies. 

4.2.2 Section two: Documents classification (Archiving) 

 This section of the questionnaire contains of three groups with eleven questions. These 

questions looking to investigate types of documents classification collected from 

contractors and engineering offices in Gaza Strip.  

Group one:  Data updating; 

Group two:  Printed and written files; 

Group three:   Computer files. 

Table (4.7) shows the opinion of respondents about documents classification groups in 

construction companies according to relative importance index in descending order. 

Table (4.7): Documents classification groups 

 

 

 

 

According to respondents, "Printed and written files" was the most important group of 

documents archiving it has the first rank with RII of (0.766). The obtained results agree 

with Zhiliang et al. (2004) who said that the information is submitted in paper form and 

handled can be identified for the old fashioned management of exchanged information. 

The result reveals the construction companies concern on printed and written files for 

archiving of documentation. 

It is shown that, "Data updating" has RII of (0.764). The result reveals that construction 

companies in Gaza Strip are classifying and updating the documents.  

On the other hand, it is shown that, "Computer files" was ranked last by response with RII 

of (0.718). However, the obtained results did not match with Styliadis (2007), Wu and 

Paragraph RII Rank 

Printed and written files 0.766 1 

Data updating 0.764 2 

Computer files 0.718 3 
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Shaw (2011) and Mao et al. (2007) who found "Computer files" are the best type of 

archiving. This may be related to many factors as follow: 

1- Shortage of electrical power in Gaza Strip 

2-  Lack of knowledge of computer program and virus, so afraid from information 

loss. 

3- Weakness of construction companies managements in computer documentation 

process.  

4.2.2.1 Data updating 

Table (4.8), shows the opinion of respondents about data updating in construction 

companies according to relative importance index in descending order. 

 

Table (4.8): Data updating 

 

 

 

 

From Table (4.8), it is shown that "Update of data every specific duration" was ranked in 

the first position by respondents with RII of (0.777). Also, "Update of data every ends of 

projects" was ranked in the second position with RII of (0.752). The obtained results agree 

with expert opinion who contributed in pilot study of this research. 

4.2.2.1 Printed and written files 

Table (4.9) shows the opinion of respondents about printed and written files in construction 

companies according to relative importance index in descending order. 

 

Table (4.9): Printed and written files 

 

 

 

 

 

 

 

Paragraph RII Rank 

Update of data every specific duration  0.777 1 

Update of data every ends of projects 0.752 2 

Paragraph RII Rank 

Classifications of  documents in hard copy files 0.829 1 

Make paper file as table of contents to easy  

discover  documents  
0.745 2 

Make paper file as a summary to easy discover 

documents 
0.724 3 
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From Table (4.5), it is shown that, "Classifications of documents in hard copy files" was 

ranked first by respondents with RII of (0.829). This emphasizes that, construction 

companies in Gaza Strip classifications of documents in hard copy files. The obtained 

results agree with Wei et al. (2012), Külcü (2008), Major (1988), Meziane and Rezgui 

(2004) and Zhiliang et al. (2004) who found that the documents is submitted in paper form 

and handled by signing manually major shortcomings can be identified for the old 

fashioned management of exchanged information.  

On the other hand, it is shown that " Make paper file as table of contents to easy  discover  

documents and Make paper file as a summary to easy  discover  documents " was ranked in 

the second and third  position with RII of  (0.745 ) and (0.724) respectively. The results 

close with Külcü (2008) and Major (1988) who explained that the company should 

prepares summary for all resources and documents. This may relate to the modern 

companies in Gaza Strip which have a few or median number of projects.  

4.2.2.2 Computer files 

Table (4.10) shows the opinion of respondents about computer files in construction 

companies according to relative importance index in descending order. 

 

   

 

 

 

 

 

 

 

 

 

 

From Table (4.10), it is shown that, " Classifications of  documents in computer files " was 

ranked in the first position by respondents with RII of (0.819).The obtained results agree 

with Mao et al. (2007),  Styliadis (2007) and Wu and Shaw (2011) who found that using 

computer classification satisfied many advantages  sharing, reusing and updating of 

documents. 

Table (4.10): Computer files 

Paragraph RII Rank 

Classifications of  documents in computer files 0.819 1 

Computer files are classified and discovered 

automatically by specific programs 
0.739 2 

Computer files are classified and discovered 

manually 
0.718 3 

Printed and written files  are converted to the  

computer files  
0.718 3 

Computer files are converted to the PDF format 0.667 5 

Computer files are classified and discovered on a 

web site 
0.648 6 
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On the other hand, "Computer files are converted to the PDF format" was ranked in the six 

positions (before last) with RII of (0.667). However, the obtained results did not agree with 

Mena et al. (2011) and Carson and  Baker (2006) who found the storage of the 

documentation is also greatly simplified sharing and archiving documents requires a safe, 

small and smart format, a role for which Adobe's Portable Document Format (PDF) is 

suited. This contradiction in results can be attributed to the fact that construction 

companies in Gaza Strip give a few effort and time for documentation process. No specific 

employee is working for this process.   

Finally, "Computer files are classified and discovered on a web site" was ranked in the last 

position with RII of (0.648).  The results did not match with Arslan et al. (2008), Zhiliang 

et al. (2004) and Warwick  et al. (2008) who found that the advantages of web technologies 

as; the support of relevant information services, communication between project 

participants, and engineering and management computing. Moreover, web applications 

have many benefits over desktop applications. This may relate to many factors as follow: 

1- Fair of leakage for information. 

2- Disinterest of web technology, most of construction companies haven't website. 

3- Unknown of web technology benefit for construction companies. 

4- Shortage of web technology expert in construction companies. 

4.2.3 Section three: Documents use 

This section of the questionnaire contains of four groups with 30 questions. These 

questions are looking to investigate range of documentation use which collected by 

contractors and engineering offices in Gaza Stip.  

Group one:  Concept and feasibility studies (pre-planning) phase  

Group two:   Design phase 

Group three:  Procurement phase  

Group four:   Construction phase 

Table (4.11) shows the opinion of respondents about documentation use groups in 

construction companies according to relative importance index in descending order. 
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Table (4.11): Documentation use groups 

 

 

According to respondents, "Procurement phase" was the most important phase of 

documents use. It has the first rank among all project phase with RII of (0.837). The 

obtained results agree with Oo et al. (2011), Ariasa et al.  (2011), Arslan et al. (2008) and 

Tower and Baccarini (2012) who said that there are many benefits from adequate 

documentation for procurement practices as prevent  incomplete design and selected 

material suppliers, equipment and subcontractor. The result appeared construction 

companies' benefit from documentation in procurement phase. 

On the other hand, it is shown that "Construction phase" is ranked the second among all 

phases with RII of (0.825). The obtained results agree with Külcü (2008) and Bierstaker et 

al. (2008) who said that all management of construction phase need records of past 

practices for internal control and decision-making. The result shows that construction 

companies benefit from documentation in construction phase. 

Finally, the "Concept and feasibility studies (pre-planning) phase" was ranked last with RII 

of (0.706).  The results close with Ariasa et al. (2011), Watson and Bell, (2009) and Wu 

and Shaw (2011) who found that the documentation primary purpose is to support 

academic study, research and provide a relationship. This low rank for the rest of the 

phases may be related to the companies' culture in Gaza Strip that does not care to 

scientific research 

 

 

 

 

 

Paragraph RII Rank 

Procurement phase 0.837 1 

Construction phase 0.825 2 

Design  phase 0.771 3 

Concept and feasibility studies (pre-planning) 

phase 
0.706 4 

http://libraries.iugaza.edu.ps:2258/libhub?func=search&query=au:%22Marcus%20Tower%22&language=en
http://libraries.iugaza.edu.ps:2258/libhub?func=search&query=au:%22Marcus%20Tower%22&language=en
http://libraries.iugaza.edu.ps:2258/libhub?func=search&query=au:%22David%20Baccarini%22&language=en
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4.2.3.1 Concept and feasibility studies (pre-planning) phase 

Table (4.12) shows the opinion of respondents about documentation use in concept and 

feasibility studies (pre-planning) phase for construction companies according to relative 

importance index in descending order. 

Table (4.12): Documents used in concept and feasibility studies (pre-planning) phase 

 

   

 

 

 

 

 

 

 

From Table (4.12), it is shown that "Correct investments in equipment and machine" was 

ranked in the first position by respondents with RII of (0.745). Also, "Correct investments 

in future projects" was ranked in the second with RII of (0.739). This emphasizes that, 

construction companies interested in investments in equipment, machine and future 

projects. These interests are the most important factor to increase profits. The obtained 

results agree with Ariasa et al. (2011) who found that documentation increases the 

efficiency of investments.  

On the other hand, it is shown that, "Generating new rules and relationship for the 

knowledge base" was ranked in the last position with RII of (0.653). The results did not 

match with Wu and Shaw (2011) who found that Domain experts are able to analyze 

records and compile relative modes for generating new rules for the knowledge base. This 

may relate to disinterest of research and generating new rules or relationships in Gaza Strip 

construction companies. 

4.2.3.2 Design phase 

Table (4.13) shows the opinion of respondents about documentation use in design phase 

for construction companies according to relative importance index in descending order. 

 

 

 

Paragraph RII Rank 

  Correct  investments in equipment and machine  0.745 1 

Correct  investments in future projects  0.739 2 

Support academic study and research  0.712 3 

Make knowledge for  company future and 

developments 
0.682 4 

Generating new rules and relationship for the 

knowledge base 
0.653 5 



 - 75 - 

Table (4.13): Documents used in Design phase 

 

 

 

 

 

 

 

 

 

From Table 4.13, it is shown that, "Increase quality of design" was ranked in the first 

position by respondents with RII of (0.783). The obtained results agree with Andi and 

Minato (2003) who found that lack of documentation designers about the quality of design 

documents is one reason for the differences. Also, "Making correct decisions about such 

design elements is easy and Transfer experience of expert designer to new designer" were 

ranked in the second and third position with RII of (0.777) and (0.771) respectively. 

This emphasizes that, construction companies interested in "Increase quality of design, 

Making correct decisions about such design elements is easy and Transfer experience of 

expert designer to new designer". These interests are the most important factors for 

increased reputation and trust from client. 

On the other hand, it is shown that, "Minimum required multiple revisions of design" was 

ranked in the last position with RII of (0.756).  

This result is close to Wu and Shaw (2011) who found that limited of documentation 

requires multiple versions of many design elements. Construction companies in Gaza Strip 

uses documentation to minimize number of revisions but less than other benefits 

mentioned in this phase. 

4.2.3.3 Procurement phase 

Table (4.14) shows the opinion of respondents about documentation use in procurement 

phase for construction companies according to relative importance index in descending 

order. 

 

 

Paragraph RII Rank 

Increase quality of design  0.783 1 

Making correct  decisions about such design 

elements is easy  

0.777 2 

Transfer experience of expert designer to new 

designer 

0.771 3 

Select  the best elements and optimal design  0.768 4 

Design computer modeling to improve quality 

control and management  

0.768 4 

Minimum required multiple revisions of design 0.756 6 
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Table (4.14): Documents used in procurement phase 

 

 

   

 

 

 

 

 

 

From Table (4.14), the "Take a correct decision to enter or not in future bids" was ranked 

first by respondents with RII of (0.861). Also, "Take low cost of material and equipment's 

and Estimate a price of competitors‟ bids " was ranked in the second and third position 

with RII of (0.855) and (0.853) respectively. 

The obtained results of first and third benefits agree with Oo et al. (2011) and Soo and Oo 

(2010) who said that contractors uses documentation for many different purposes deciding 

on whether or  not to bid for future projects, determining mark-up for future projects and 

analyzing bidding performance of their competitors. This emphasizes that, construction 

companies used documentation in bidding stage which is very important stage in 

procurement phase. Companies concern on bidding stage to win bids with maximum 

profits. The obtained results of second benefit "Take low cost of material and equipment's" 

agree with Ariasa et al.  (2011) who found that one of the main advantages for the 

documentation is low cost of material. Usually archiving of suppliers information, material 

cost and material specification provide best cost and material for contractors. 

On the other hand, it is shown that, "Make the work in construction and procurement stage 

clear" was ranked last with RII of (0.813).  The results are close to Jaffar et al. (2011) and 

Wu and Shaw (2011) who found that documentation provide enough common ground for 

contractual definitions, clarifications in construction operations and specific project 

requirements.  

Paragraph RII Rank 

Take a correct decision to enter or not in future 

bids  

0.861 1 

Take  low cost of material and equipment's  0.855 2 

Estimate a price of competitors‟ bids 0.853 3 

Selection of subcontractor or supplier become 

faster   

0.851 4 

 Make suitable Supplier and subcontractor 

agreements 

0.846 5 

Simplicity procurement  0.838 6 

Prevent  incomplete design and design errors  0.825 7 

Estimate a suitable price of  bids 0.815 8 

Prepare tenders without  the most significant  errors       0.815 8 

Make the work in construction and procurement 

stage clear 

0.813 10 
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Finally, the results illustrated the benefits of documentation in procurement phase which 

have high RII. This may be related to the scientific importance of the procurement phase 

upon which the present and future of the company's financial. 

4.2.3.4 Construction phase 

Table (4.15) shows the opinion of respondents about documentation use in construction phase 

for construction companies according to relative importance index in descending order. 

Table (4.15): Documents used in construction phase 

Paragraph RII Rank 

Make decisions quickly and accurately  to solve 

any problem faced company 

0.836 1 

Avoids delay in currently projects 0.825 2 

Improve human behavior of company staff  0.825 2 

Improve productivity of  labors 0.825 2 

Improve productivity of  equipment's  0.823 5 

Used for monitoring systems 0.819 6 

Used for internal control in company 0.817 7 

Minimize loss of materials 0.808 8 

 

From Table (4.15), it is shown that, "Make decisions quickly and accurately to solve any 

problem faced company" was ranked in the first position by respondents with RII of 

(0.836). The obtained results agree with Zhu and Issa (2003) who said that documentation 

help construction companies to make decisions quickly and accurately. This emphasizes 

that, construction companies in Gaza Strip used documentation to make decisions quickly 

and accurately to solve any problem faced company in construction phase. The quickly and 

accurately decisions in construction phase avoid spread problems and minimize losses.  

On the other hand, it is shown that, "Minimize loss of materials" was ranked in the last 

position with RII of (0.808).  The obtained results close with expert opinion who 

contributed in pilot study of this research. 

Finally, it is shown that the range of RII from 0.825 to 0.808.  The result reveals that 

benefits of documentation in construction phase have high RII. This may be related to the 
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scientific importance of the construction phase upon which the reputation of company and 

profit and quality of projects. 

4.2.4 Section four: Documents users 

This section of the questionnaire contains of 6 questions, these questions looking to 

investigate who use documentation. Table (4.16) shows the opinion of respondents about 

documentation users in construction companies. 

Table (4.16): Documentation users 

 

 

From Table (4.16), the factor "Company owner" was ranked in the first position by 

respondents with RII of (0.931). Also, "Project manager and Office engineer" was ranked 

in the second and third with RII of (0.855) and (0.846) respectively. 

 This emphasizes that, construction companies allow to use its documentation for owners' 

and most its staff. The obtained results agree with Renzl (2008) who said that parties 

involved in construction projects must use documentation.  

On the other hand, the factor "Any one needed data" was ranked in the last position with 

RII of (0.478). The results did not match with Renzl (2008). This contradiction in results 

can be attributed to the culture of Gaza Strip companies' owner from lack of trust on other. 

 

 

 

 

 

 

 

Paragraph RII Rank 

Company owner 0.931 1 

Project manager 0.855 2 

Office engineer 0.846 3 

Site engineer 0.720 4 

Competitors through exchange of information 0.488 5 

Any one needed data  0.478 6 
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Chapter 5 

Conclusion and Recommendations 

 

This chapter includes the conclusions and practical  recommendations that would help in 

improving documentation process in Gaza Strip construction industry. Recommendations 

for further studies are also included. 

5.1 Conclusion 

It is found that there is a satisfaction for the application of documentation in Gaza Strip 

construction industry. The first objective of this study was identify the most common 

documents which collected in construction projects. The second objective was highlight 

the common methods of archiving and classification of documents in construction projects. 

The third objective was investigate the fields of future use of documents. The fourth 

objective was identify the most users of archived documents.  

The main findings of the research per objectives, based on the opinions of the respondents 

as follows: 

 Unstructured graphic files and unstructured text data files were the most important 

groups of documents collection in Gaza Strip. Unstructured multimedia files were 

the less important group of documents collection.  

 Shop drawing, design drawing and as built drawing are the most important 

documents collected by construction companies in unstructured graphic files group.  

 3D drawings were the lowest important documents collected by construction 

companies in unstructured graphic files group.  

 Bill of quantity, contracts with owner, inspection forms, contracts specifications, 

change orders, material and soil testing reports, subcontractor agreements, meeting 

minutes, letters received and sent and supplier agreements are the most ten 

important documents collected by construction companies in unstructured text data 

files group.  

 Health and safety reports and environment reports were the lowest important 

documents collected by construction companies in unstructured text data files 

group.  

 Bids company price, payroll, bonds and insurances were the most important 

documents collected by construction companies in structured data files group.  
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 Productivity of labor, staff salary and bids competitor price were the lowest 

important documents collected by construction companies in structured data files 

group.  

 Web-based file folder systems for client origination and Email were documents 

collected by construction companies in semi-structured data files group.  

 Picture (Photograph) for construction activity is the most important documents 

collected by construction companies in structured unstructured multimedia files 

group.  

 Film (video) files for construction activity and sound (audio) records for activity 

and meeting were the lowest important in structured unstructured multimedia files 

group.  

The printed and written files were the most important types of documents archiving by 

construction companies in Gaza Strip.  

 Computer files were in the second position of archiving types.  

 The construction companies in Gaza Strip are classifying and updating the 

documents every specific duration and every ends of projects.  

The procurement and construction phase of construction project cycle was the most 

important phase that exploits archived documents.  

 Take a correct decision to bid or no bid, take  low cost of material and equipment's, 

estimate a price of competitors‟ bids, selection of subcontractor or suppler become 

faster and make suitable supplier and subcontractor agreements the most five 

important benefits of using archiving documents in procurement phase.  

 Simplicity procurement, prevent  incomplete design and design errors, estimate a 

suitable price of  bids, prepare tenders without  the most significant  errors and 

make the work in construction and procurement stage clear are the most important 

benefits of documentation in procurement phase.  

 Make decisions quickly and accurately to solve any problem facing company, 

avoids delay in currently projects, improve human behavior of company staff, 

improve productivity of labors, improve productivity of equipment's the most five 

important benefits of using documentation in construction phase.                                         
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 Used for monitoring systems, used for internal control in company and minimize 

loss of materials have high agreements as benefits of documentation in construction 

phase.  

 Increase quality of design, making correct  decisions about such design elements is 

easy and transfer experience of expert designer to new designer, select  the best 

elements and optimal design, design computer modeling to improve quality control 

and management and minimum require multiple revisions of design are the most 

important benefits of using documentation in design phase.  

Company owner, project manager, office engineer and site engineer are the most 

users for documentation. 

5.2 Recommendation 

The government with (PCU and AOE) should consider the following: 

 Disseminate awareness for construction companies to the benefits of 

documentation. 

 Conduct training course about archiving methods of printed and computer files. 

 Generating new rules about keeping ideas rights and privacy information and 

documents. 

  Generating code of ethics for engineering and contractors staff to avoid leakage of 

private information. 

 Encouraging companies to create websites that includes storage area for archiving 

documents. 

 Encouraging companies to take attention to the safety and environments factors in 

construction projects. 

 Encouraging companies to consider the research and academic studies by support 

local of university. 

The construction companies should give special attention to the following: 

 Increasing the investment and effort consumed in documentation process to 

increase documentation benefits. 

 Preparing tables of contents and summaries for the documents stored in company 

files. 

 Identify key person for collection and archiving company documents. 

 Converts printed and written documents to computer files and converts into pdf 

types. 
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 Improving skills of companies' owner in computer applications. 

 Improving staff skills in website fields especially in the documentation modeling. 

 Establishing internet website for companies includes storage area of documents. 

 Uploading all company documents on web archiving models which created 

previously. 

 Improve the use of multimedia equipments and make training of staff in collection 

of information. 

 Increasing trust culture and allowing exchanging information among staff, with 

competitors. 

5.3 Further Recommended Studies 

 There is a need to model and web modeling applications of the collecting and 

archiving of construction companies documents that help in increasing 

documentation benefits. 

 This research concerned on construction companies in Gaza Strip, including first 

and second categories classification in building of contractors and engineering 

offices with consultants and engineering A. So researcher hope to applying this 

study to all organizations of construction industry in Gaza Strip as donor, owner 

and infrastructure companies and compare the obtained results.  
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Annex 1  
The questionnaire (In English) 

 

The Islamic University of Gaza – IUG                                                  غزة –الجامعة االسالمية 

Faculty of Engineering                                                                                       كلية الهندسة    

Department of Civil Engineer                                                                    ة المدنية قسم الهندس

Construction management                        ادارة التشيد                                                              

              

 

 

Questionnaire survey 

 

 

  Application of documentation in Gaza Strip construction industry 

  

  

 Students : Shadi Rajab 

Supervisor : Dr. Nabil I. El Sawalhi 

 

 

 

December 2013 
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Dear Sir / ……………………………………………………………………………. 

 

Please fill in the required information in the attached questionnaire that aims to identify the 

Application of documentation in Gaza Strip construction industry  regarding the following 

issues:  

 

1. Examination of documents collection. 

2. Examination of documents classification. 

3. Examination of documentation use. 

4. Examination of documentation users. 

 

This Research is part of the Master Study in the field of Construction Management at the 

Islamic University, for the researcher Eng. Shadi Rajab under the supervision on Dr. 

Nabil I. El Sawalhi. 

 

I appreciate your effort in answering the questions in the questionnaire, knowing that the 

given information will be used for the purpose of the scientific study only and will be 

treated confidentially. 

 

 

 

 

 

 

Thank you for your cooperation. 

 

 

For any questions, please call Mobile No.: 0599777643, Email: shadi_rajab@hotmail.com 

 

 

 

Researcher Eng. Shadi Rajab 

                                                                                       

                                                                                                       December 2013 

 
 

Section One:    Profile 

mailto:shadi_rajab@hotmail.com
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  Section One:    Profile 

 

1- Contractor's or consultant's name (optional)...................................................................... 

 

2-Contractor Classification  

 First class                   Second class               

 

  

2'- Engineering office Classification  

Consultant               Engineering A                   

 

  

3- Company Location  

       Gaza                    North Gaza Strip       Middle Zone              South Gaza Strip  

                                                                                                               

 

4- Company years of experiences 

Less Than 5 years            More than 5 to 10 Y              More than 10 to15Y               More than 15Y 

  

5- Position of Respondent  

Project Manager          Office Eng.               Site Eng.                    Company Owner 

                                                                                                               

 

6- Respondent's years of experience 

Less Than 5 years        from (5-10)Y            from (11-15)Y              More than 15Y 
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Agreement level  

Factors (Parameters)  
 

Strongly 

Disagree 
Disagree 

 

Neutral Agree Strongly 

Agree 

2- The range of focusing on documents collection in your company 

 2.1 Structured data files 

     Bids company price 

     Bids competitor price  

     Payroll  

     Scheduling  

     staff salary 

     Productivity of  machine  

     Productivity of  labor  

     Insurances 

     Bonds 

 2.2 Semi-structured data files 

     Email 

     Web-based file folder systems for client origination 

(donor, owner...) 

 2.3 Unstructured text data files 

     Contracts with owner 

     Subcontractor agreements  

     Supplier agreements  

     Contracts specifications  

     Bill of quantity 

     Specific and general condition 

     Change orders 

     Field reports 

     Monthly reports 

     Material and soil testing reports 

     Inspection forms 

     Letters received and sent 

Section Two:    Documents collection 
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     Requests for information 

     Meeting minutes 

     Catalogs and material  information 

     Health and safety reports  

      Environment reports  

     Building codes  

     Legal organizing  rules 

     Technical solutions for construction problem  

 2.4 Unstructured graphic files 

     Design drawing  

     Shop drawing 

     As built drawing 

     3D drawings 

 2.5 Unstructured multimedia files 

     Pictures(Photograph) for construction activity  

     Sound  (audio) records for activity and meeting  

     Film (video) files for construction activity  
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If the company didn't use electronic classification. Why? 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………  

 

 

Section three:    Documents classification 

Agreement level  

Factors (Parameters)  
 

Strongly 

Disagree 
Disagree 

 

Neutral Agree Strongly 

Agree 

3-The range of done classification of documents in your company  

     Update of data every specific duration 

     Update of data every ends of project 

 3.1  Printed and written files 

     Classifications of  documents in hard copy files 

     Make paper file as table of contents to easy finds 

documents  

     Make paper file as a summary of all related 

resources to easy finds documents  

 3.2 Computer files 

     Classifications of  documents in computer files 

     Printed and written files  are converted to the  

computer files  

     Computer files are converted to the PDF format 

     Computer files are classified and discovered 

manually 

     Computer files are classified and discovered 

automatically by specific  programs 

     Computer files are classified and discovered on a 

web site 
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Section Four:    Documentations use 

Agreement level  

Factors (Parameters)  
 

Strongly 

Disagree 
Disagree 

 

Neutral Agree Strongly 

Agree 

4-The range of use documentation  

 4.1 Concept and feasibility studies (pre-planning) 

phase 

 

     Support academic study and research  

     Generating new rules and relationship for the 

knowledge base 

     Make knowledge for  company future and 

developments 

     Correct  investments in future projects  

     Correct  investments in equipment and machine  

     4.2 Design  phase 

     Transfer experience of expert designer to new  

     Minimum required multiple revisions of design 

     Easy make correct decisions about such design 

elements  

     Increase quality of design  

     Select  the best elements and optimal design  

     Design computer modeling to improve quality 

control and management  

     4.3  Procurement phase 

     Estimate a suitable price of  bids 

     Take a correct decision to enter or not in future bids  

     Estimate a price of competitors‟ bids 

     Prepare tenders without  the most significant  errors  

     

     Prevent incomplete design and design errors.   

     Make the work in construction and procurement 

stage clear 
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Thank you very much. 

 

 

 

     Its simplicity Procurement  

     Take  low cost of material and equipments  

     Selection of subcontractor or supplier become faster 

  

      Make suitable Supplier and subcontractor 

agreements 

     4.4  Construction phase 

     Make decisions quickly and accurately  to solve any 

problem  

     Used for internal control in company  

     Used for monitoring systems. 

     Improve human behavior of company staff  

     Improve productivity of  labor  

     Improve productivity of  equipments  

     Minimize loss of materials 

     Avoids delay in currently projects  

 5. Documentation users 

     Company owner 

     Project manager 

     Office engineer 

     Site engineer 

     Competitors through exchange of information 

     Any one needed data  
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Annex 2  
The questionnaire (In Arabic) 

The Islamic University of Gaza – IUG غزة                                          –الجامعة اإلسالمية   

Faculty of Engineering                                                                            كلية الهندسة 

Department of Civil Engineer                                                         قسم الهندسة المدنية 

Construction management         دإدارة التشيي                                                                    

             

 

 

 استبانه بعنوان

 

 

غزة قطاعصناعة اإلنشاءات ب فيتوثيق تطبيق ال   

 

 إعداد الطالب/ شادي رجب

 

نبيل الصوالحي/ رإشراف الدكتو   

  

 
 2013ديسمبر 
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 غزة قطاعصناعة اإلنشاءات ب فيتطبيق التوثيق  / بعنوان استبانه

 
 / _________________________ الكريم األخ

 
 .....وبركاتو اهلل ورحمة عميكم السالم

 
التحقق من تطبيق التوثيق في شركات  إلى تيدف والتي ,المطموبة بالمعمومات المرفقة االستبانة تعبئة سيادتكم نم نرجو

 :يمي بما يتعمق فيما المقاوالت و المكاتب اليندسية بقطاع غزه
 .والبياناتالوثائق جمع  1-
 تصنيف وأرشفة الوثائق والبيانات. 2-
 .انات المؤرشفةمدى االستفادة من الوثائق والبي 3-

 
 شادي رجب /الميندس لمباحث ،بحثية دراسة ا جزء من ىذ بأن عمًما

 نبيل الصوالحي / ردكتو ال :شرافإ تحت 
نني جاباتكم جيدكم أثمن وا   عمييا الحصول يتم التي المعمومات جميع بأن عمًماة, االستبيان في المطروحة األسئمة عمى وا 
 .بسرية تعامل وسوف التطوير بيدف البحتة العممية الدراسة لغرض تستخدم سوف سيادتكم من

 
 والتقدير االحترام فائق وتقبموا التعاون عمى سيادتكم أشكر

 
 
 
 
 

 شادي رجب .م /الباحث
 2013ديسمبر 

 

 

 

 0599777643) جوال عمى االتصال يمكن لالستفسار (
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 )    ______________________ اختياري (أو المكتب: ركةالش اسم-1

 

 )خاص بالشركات( الشركة تصنيف فئة 2- 
                                                                      ثانية                                     أولى        

 

 يندسية(مكتب )خاص بالمكاتب الال تصنيف فئة '2- 
 ىندسي أ                                                           استشاري      

 

  أو المكتب الشركة مكان 3- 
 اعالقط جنوب                       الوسطى المنطقة                               زةغمدينة                                  غزة شمال      

                                                                                                              

      4-  عدد سنوات خبرة الشركة أو المكتب 
 سنو 15أكثر من               سنوات  15إلى10 أكثر من             سنوات  10إلى5 سنوات                         أكثر من  5اقل من       

 

      5-  الموقع الوظفي لمعبئ االستبانة
 مدير مشروع               ميندس مكتب                  ميندس موقع                    صاحب الشركو              اخرى      

 

      6-  عدد سنوات خبرة معبئ االستبيان 
 سنو 15اكثر من                      ( سنو15 -11من)                   ( سنوات 10-5سنوات                           من) 5من اقل       

 

  معلومات عامه حول معبئ االستبيانالجزء األول : 
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 ار اإلجابة األكثر دقةتاخ من فضلك

والبيانات  من المواقع شركتكم بجمع الوثائق مدى اهتمام  الرقم

 ألرشفتها

موافق 

 جدا  

معارض  معارض محايد موافق

 جدا  

  تهتم الشركة بجمع الوثائق المنظمة التالية 2.1

      أسعار العطاءات السابقة للشركة 

      أسعار العطاءات السابقة للشركات المنافسة 

      أوقات الدفعات 

      الجداول الزمنية 

      سلم رواتب الموظفين 

      معدالت إنتاجية الفنين 

      إنتاجية المعداتمعدالت  

      التأمينات 

      الكفاالت البنكية 

  تهتم الشركة بجمع الوثائق شبه المنظمة التالية 2.2

      مراسالت البريد االلكتروني 

قواعدددددد البياندددددات الموجدددددودة علددددد  االنترندددددت للمؤسسدددددات  

 التي تتعامل معها الشركة )مانح, مالك, استشاري.....(

     

  هتم الشركة بجمع الوثائق  النصية التاليةت 2.3

      عقود المشاريع مع المالك 

      عقود االتفاقات مع مقاولي الباطن 

      عقود االتفاقات مع الموردين 

      المواصفات الفنية للمشاريع 

      جداول الكميات 

      الشروط العامة و الخاصة 

      األوامر التغيرية 

 والبيانات وثائقالالجزء الثاني: جمع 
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والبيانات التالية من شركتكم بجمع الوثائق مدى اهتمام  رقمال

 المواقع ألرشفتها

موافق 

 جدا  

معارض  معارض محايد موافق

 جدا  

      اليوميةتقارير العمل  

      التقارير الشهرية 

      تقارير فحوصات المواد 

      المراسالت الورقية الصادرة والواردة 

      األعمال في الموقعنماذج فحص و استالم  

      نماذج االستيضاح فني 

      محاضر االجتماعات 

      معلومات البضائع و المعدات)كتلوجات( 

      تقارير األمن و السالمة 

      تقارير المحافظة عل  البيئة و االستدامة 

      قوانين التصميم )الكود( 

      قوانين التنظيم المحلية 

      حلول الفنية للمشاكل التي تواجه العملال 

  تهتم الشركة بجمع  المخططات التالية 2.4

      المخططات التصميمية 

      المخططات التنفيذية 

      المخططات حسب التنفيذ 

      المجسمات و رسومات ثالثية األبعاد 

  تهتم الشركة بجمع الوثائق اإلعالمية التالية 2.5

      في المشاريع ر األعمال و النشاطاتصو 

      التسجيالت الصوتية لألنشطة  واالجتماعات 

      فيديوهات و األفالم للعمل و األنشطة المنفذة 
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 ار اإلجابة األكثر دقةتاخ من فضلك

موافق  مدى قيام شركتكم بتصنيف وأرشفة الوثائق والبيانات الرقم

 جدا  

ارض مع معارض محايد موافق

 جدا  

  تقوم الشركة بتصنيف وأرشفة الوثائق والبيانات بالطرق التالية 3

      تحديث البيانات كل مده زمنية محددة  

      تحديث البيانات كل نهاية مشروع  

  البيانات المطبوعة و المكتوبة )الورقية( 3.1

      تصنيف الوثائق في ملفات ورقية  

قية لتسهيل الوصول إل  البيانات تعمل الشركة فهارس ور 

 المؤرشفة

     

تعمل الشركة ملخصات ورقية لتسهيل الوصول إل  البيانات  

 المؤرشفة 

     

  البيانات االلكترونية )ورد, اكسل, اوتوكاد,.......( 3.2

      تصنيف البيانات الكترونيا عل  الحاسوب  

      االلكترونية  تقوم الشركة بتحويل البيانات المطبوعة إل 

 االلكترونيةتقوم الشركة بتحويل جميع البيانات المطبوعة و  

 pdfإل  برنامج 

     

تقوم الشركة بإدخال البيانات  و استخراجها من الحاسوب  

 يدويا 

     

تستخدم الشركة برامج حاسوب لتسهيل األرشفة و استخراج  

 البيانات 

     

نترنت لتسهيل األرشفة و استخراج تستخدم الشركة برامج اال 

 البيانات

     

 

 فلماذا برأيك؟. االلكترونيةتستخدم األرشفة ال إذا كانت الشركة  - 3.3

............................................................................................................................ 

............................................................................................................................ 

 

 تصنيف وأرشفة الوثائق والبيانات: لثالجزء الثا
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........................................................................................................................... 

 
 األكثر دقة ار اإلجابةتاخ من فضلك

موافق  مدى االستفادة من الوثائق والبيانات المؤرشفة الرقم

 جدا  

معارض  معارض محايد موافق

 جدا  

  تستفيد الشركة من البيانات المؤرشفة لديها في 4

  مرحلة الدراسات و دراسة الجدوى 4.1

      المساعدة في دعم األبحاث العلمية 

      لميةانجاز القوانين و العالقات الع 

      المساهمة في معرفة مالمح مستقبل الشركة و تطورها 

      االستثمار الصحيح في المشاريع 

      االستثمار الصحيح في المعدات 

  مرحلة التصميم 4.2

      نقل خبرات المصممين الخبراء القدام  إل  الجدد 

      تقليل عدد مرات مراجعة التصميمات 

      ذ القرار الصحيح للتصميمتسهيل اخ 

      زيادة جودة التصميم 

      اختيار العناصر و األبعاد التصميمية األفضل 

      انجاز برامج حاسوب لتحسين األداء و الجودة 

  )المناقصات( مرحلة المشتريات 4.3

      المساهمة في تسعير العطاءات المطروحة بأسعار منافسة 

اتخاذ القرار السليم لدخول أو عدم دخول  المساعدة في 

 العطاءات المطروحة

     

المساهمة في تقدير أسعار المنافسين في العطاءات  

 المطروحة 

     

      تجهيز عطاءات بدون أخطاء فادحة 

      تفادي مشاكل التصميم الخاطئ و غير المكتمل 

 االستفادة من الوثائق والبيانات المؤرشفة: رابعالجزء ال
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 شكرا لتعاونكم

موافق  رشفةمدى االستفادة من الوثائق والبيانات المؤ الرقم

 جدا  

معارض  معارض محايد موافق

 جدا  

      توضيح العمل في مرحلة المشتريات و اإلنشاء 

      تسهيل أعمال المشتريات 

      الحصول عل  اقل األسعار في المواد و المعدات 

       اختيار مقاولي الباطن و الموردينالسرعة في  

      اطن و الموردينعقد اتفاقات مناسبة مع مقاولي الب 

  )التنفيذ( مرحلة اإلنشاء 4.4

المساعدة في اتخاذ القرار اإلداري السليم لحل المشاكل  

 بسرعة

     

      يساعد في التحكم اإلداري الداخلي في إدارة المشروع 

      يساعد في مراقبة سير العمل 

      تحسين اداء و سلوك الطاقم الفني واإلداري لدى الشركة 

      تحسين جودة العمل قيد االنجاز 

      تحسين إنتاجية العمال 

      تحسين إنتاجية المعدات 

      تقليل الفاقد في المواد في المشاريع قيد التنفيذ 

      منع التأخير في المشاريع قيد التنفيذ 

  تسمح الشركة باستخدام البيانات والوثائق المؤرشفة لكل من 5

      صاحب الشركة 

      مهندسو المكتب 

      مدراء المشاريع 

      مهندسو المواقع 

      المنافسين من خالل تبادل المعلومات 

      كل من يطلب البيانات 
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Annex 3  
Internal validity for questionnaire paragraph 

 

Paragraph 
Relation 

Coefficient 

Significance 

level 

First dimension: Documents collection 

1.1 Structured data files 

Bids company price 0.58 0.000* 

Bids competitor price  0.47 0.000* 

Payroll  0.65 0.000* 

Scheduling  0.60 0.000* 

staff salary 0.63 0.000* 

Productivity of  machine  0.73 0.000* 

Productivity of  labor  0.70 0.000* 

Insurances 0.62 0.000* 

Bonds 0.74 0.000* 

1.2 Semi-structured data files 

Email 0.89 0.000* 

Web-based file folder systems for client  origination (donor, owner 0.88 0.000* 

1.3 Unstructured text data files 

Contracts with owner 0.44 0.000* 

Subcontractor agreements  0.35 0.000* 

Supplier agreements  0.34 0.000* 

Contracts specifications  0.62 0.000* 

Bill of quantity 0.54 0.000* 

Specific and General condition 0.53 0.000* 

Change orders 0.48 0.000* 

Daily reports 0.52 0.000* 

Monthly reports 0.61 0.000* 
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Paragraph 
Relation 

Coefficient 

Significance 

level 

Material and soil testing reports 0.64 0.000* 

Inspection forms 0.53 0.000* 

Letters received and sent 0.65 0.000* 

Requests for information 0.58 0.000* 

Meeting minutes 0.56 0.000* 

Catalogs and material  information 0.43 0.000* 

Health and safety reports  0.72 0.000* 

 Environment reports  0.68 0.000* 

Building codes  0.59 0.000* 

Local organizing laws 0.46 0.000* 

Technical solutions for construction problem  0.49 0.000* 

1.4 Unstructured graphic files 

Design drawing  0.78 0.000* 

Shop drawing 0.73 0.000* 

As built drawing 0.60 0.000* 

3D drawings 0.66 0.000* 

1.5 Unstructured multimedia files 

Pictures(Photograph) for construction activity  0.65 0.000* 

Sound  (audio) records for activity and meeting  0.86 0.000* 

Film (video) files for construction activity  0.80 0.000* 

Second dimension: Documents classification 

2.1 The range of done classification of documents in your company 

Update of data every specific duration 0.80 0.000* 

Update of data every ends of project 0.87 0.000* 

2.2  Printed and written files 

Classifications of  documents in hard copy files 0.64 0.000* 
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Paragraph 
Relation 

Coefficient 

Significance 

level 

Make paper file as table of contents to easy  discover  documents  0.89 0.000* 

Make paper file as a summary of all related resources to easy  

discover  documents  
0.81 0.000* 

2.3 Computer files 

Classifications of  documents in computer files 0.65 0.000* 

Printed and written files  are converted to the  computer files  0.82 0.000* 

Computer files are converted to the PDF format 0.82 0.000* 

Computer files are classified and discovered manually 0.51 0.000* 

Computer files are classified and discovered automatically by specific  

programs 
0.71 0.000* 

Computer files are classified and discovered on a web site 0.78 0.000* 

Third dimension: Documentations use 

3.1 Concept and feasibility studies (pre-planning) phase 

Support academic study and research  0.69 0.000* 

Generating new rules and relationship for the knowledge base 0.77 0.000* 

Make knowledge for  company future and developments 0.66 0.000* 

Correct  investments in future projects  0.70 0.000* 

Correct  investments in equipment and machine  0.68 0.000* 

3.2 Design  phase 

Transfer experience of expert designer to new designer.  0.65 0.000* 

Minimum require multiple revisions of design 0.73 0.000* 

Making correct  decisions about such design elements is easy  0.82 0.000* 

Increase quality of design  0.90 0.000* 

Select  the best elements and optimal design  0.79 0.000* 

Design computer modeling to improve quality control and 

management  
0.76 0.000* 
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Paragraph 
Relation 

Coefficient 

Significance 

level 

3.3 Procurement phase 

Estimate a suitable price of  bids 0.56 0.000* 

Take a correct decision to enter or not in future bids  0.65 0.000* 

Estimate a price of competitors‟ bids 0.66 0.000* 

Prepare tenders without  the most significant  errors       0.64 0.000* 

Prevent  incomplete design and design errors.   0.60 0.000* 

Make the work in construction and procurement stage clear 0.51 0.000* 

Simplicity procurement  0.51 0.000* 

Take  low cost of material and equipment's  0.58 0.000* 

Selection of subcontractor or suppler become faster   0.62 0.000* 

 Make suitable Supplier and subcontractor agreements 0.57 0.000* 

3.4 Construction phase 

Make decisions quickly and accurately  to solve any problem  0.66 0.000* 

Used for internal control in company 0.64 0.000* 

Used for monitoring systems. 0.61 0.000* 

Improve human behavior of company staff  0.76 0.000* 

Improve productivity of  labors 0.70 0.000* 

Improve productivity of  equipment's  0.82 0.000* 

Minimize loss of materials 0.64 0.000* 

Avoids delay in currently projects 0.73 0.000* 

3.5. Documentation users 

Company owner 0.60 0.000* 

Project manager 0.65 0.000* 

Office engineer 0.61 0.000* 

Site engineer 0.82 0.000* 

Competitors through exchange of information 0.82 0.000* 
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Paragraph 
Relation 

Coefficient 

Significance 

level 

Any one needed data  0.78 0.000* 

* Correlation is statistical significant at 05.0   
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Annex 4 
Results of T test, P-value, arithmetic mean, relative weight and rank  

 

The researcher analysis the dimensions of the study, to see the reality of these 

dimensions when the study population, With the following results using T test for  

each sample (One Sample T test), to see if the arithmetic average of the degree of 

response of each paragraph of the  questionnaire dimensions equal degree of 

neutrality is 3 or not, if the value of (p-value) (sig) more than the significance 

level, in this case be opinions the study population approaching degree of 

neutrality is 3, and if the value of (p-value) (sig) less than the significance level, 

in this case can determine if the average response increase or decrease the degree 

of neutrality, through a reference value if the reference test positive this means  

that the arithmetic mean of the response over the degree of neutrality, a 3 and vice 

versa, and can be explained the results of the analysis study dimensions through 

the following: 

 

First Section and their Paragraphs (Documents collection) 

Paragraph Mean 
Standard 

deviation 

Relative 

Weight 

% 

T Test 
Sig 

level 
Rank 

1.1 Structured data files 3.89 0.59 77.9 14.88 0.000* 3 

Bids company price 4.16 0.75 83.2 15.08 0.000* 1 

Bids competitor price  3.63 0.93 72.6 6.59 0.000* 9 

Payroll  4.09 0.93 81.9 11.41 0.000* 2 

Scheduling  3.89 0.88 77.9 9.90 0.000* 5 

staff salary 3.68 0.91 73.7 7.30 0.000* 8 

Productivity of  machine  3.80 1.05 76.0 7.44 0.000* 6 

Productivity of  labor  3.74 0.99 74.7 7.24 0.000* 7 

Insurances 3.96 0.93 79.2 10.01 0.000* 4 

Bonds 4.09 0.91 81.9 11.70 0.000* 2 
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Paragraph Mean 
Standard 

deviation 

Relative 

Weight 

% 

T Test 
Sig 

level 
Rank 

1.2 Semi-structured data files 3.79 0.86 75.8 8.93 0.000* 4 

Email 3.78 0.99 75.6 7.66 0.000* 2 

Web-based file folder systems for client  origination 

(donor, owner 
3.80 0.95 76.0 8.19 0.000* 1 

1.3 Unstructured text data files 3.99 0.48 79.7 19.89 0.000* 2 

Contracts with owner 4.39 0.73 87.8 18.46 0.000* 2 

Subcontractor agreements  4.16 0.94 83.2 12.04 0.000* 7 

Supplier agreements  4.08 0.91 81.7 11.65 0.000* 10 

Contracts specifications  4.33 0.75 86.5 17.23 0.000* 4 

Bill of quantity 4.49 0.68 89.9 21.36 0.000* 1 

Specific and General condition 4.06 0.97 81.3 10.73 0.000* 11 

Change orders 4.29 0.81 85.9 15.57 0.000* 5 

Daily reports 4.01 0.89 80.2 11.03 0.000* 14 

Monthly reports 4.03 0.78 80.6 12.92 0.000* 12 

Material and soil testing reports 4.27 0.89 85.5 13.91 0.000* 6 

Inspection forms 4.35 0.65 86.9 20.25 0.000* 3 

Letters received and sent 4.12 0.85 82.3 12.81 0.000* 9 

Requests for information 3.65 0.87 73.1 7.29 0.000* 15 

Meeting minutes 4.14 0.77 82.7 14.46 0.000* 8 

Catalogs and material  information 3.64 0.89 72.8 7.06 0.000* 16 

Health and safety reports  3.42 1.02 68.4 4.04 0.000* 19 

 Environment reports  3.19 1.09 63.8 1.69 0.095// 20 

Building codes  3.45 1.17 69.1 3.76 0.000* 18 

Local organizing laws 3.61 1.04 72.2 5.70 0.000* 17 

Technical solutions for construction problem  4.02 0.91 80.4 10.93 0.000* 13 

1.4 Unstructured graphic files 4.10 0.61 82.1 17.72 0.000* 1 
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Paragraph Mean 
Standard 

deviation 

Relative 

Weight 

% 

T Test 
Sig 

level 
Rank 

Design drawing  4.36 0.80 87.2 16.59 0.000* 2 

Shop drawing 4.47 0.70 89.5 20.60 0.000* 1 

As built drawing 4.34 0.85 86.7 15.41 0.000* 3 

3D drawings 3.24 1.16 64.8 2.03 0.046* 4 

1.5 Unstructured multimedia files 3.31 0.80 66.2 3.75 0.000* 5 

Pictures(Photograph) for construction activity  3.99 0.91 79.8 10.66 0.000* 1 

Sound  (audio) records for activity and meeting  2.83 1.09 56.6 -1.51 0.135// 3 

Film (video) files for construction activity  3.11 1.09 62.1 0.94 0.347// 2 

Total degree for first dimension 3.91 0.44 78.3 20.14 0.000*  

 

 

Second Section and their paragraphs ""Documents classification"   

Paragraph Mean 
Standard 

deviation 

Relative 

Weight 

% 

T 

Test 

Sig 

level 
Rank 

2.1 The range of done classification of documents in 

your company 
3.82 0.70 76.4 11.45 0.000* 2 

Update of data every specific duration 3.88 0.76 77.7 11.40 0.000* 1 

Update of data every ends of project 3.76 0.91 75.2 8.14 0.000* 2 

2.2  Printed and written files 3.83 0.70 76.6 11.62 0.000* 1 

Classifications of  documents in hard copy files 4.15 0.71 82.9 15.66 0.000* 1 

Make paper file as table of contents to easy  discover  

documents  
3.73 0.95 74.5 7.45 0.000* 2 

Make paper file as a summary of all related resources to 

easy  discover  documents  
3.62 0.96 72.4 6.32 0.000* 3 

2.3 Computer files 3.59 0.70 71.8 8.21 0.000* 3 

Classifications of  documents in computer files 4.09 0.80 81.9 13.34 0.000* 1 
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Paragraph Mean 
Standard 

deviation 

Relative 

Weight 

% 

T 

Test 

Sig 

level 
Rank 

Printed and written files  are converted to the  computer 

files  
3.59 1.05 71.8 5.49 0.000* 3 

Computer files are converted to the PDF format 3.34 1.01 66.7 3.26 0.000* 5 

Computer files are classified and discovered manually 3.59 0.96 71.8 5.97 0.000* 3 

Computer files are classified and discovered 

automatically by specific  programs 
3.69 0.97 73.9 6.99 0.000* 2 

Computer files are classified and discovered on a web 

site 
3.24 1.03 64.8 2.29 0.024* 6 

Total degree for second dimension 3.70 0.57 74.0 11.91 0.000*  

 

 

Third Section and their paragraphs "Documentations use"   

Paragraph Mean 
Standard 

deviation 

Relative 

Weight 

% 

T Test 
Sig 

level 
Rank 

3.1 Concept and feasibility studies (pre-planning) 

phase 
3.53 0.63 70.6 8.22 0.000* 4 

Support academic study and research  3.56 0.96 71.2 5.64 0.000* 3 

Generating new rules and relationship for the 

knowledge base 
3.26 0.95 65.3 2.71 0.008* 5 

Make knowledge for  company future and developments 3.41 0.86 68.2 4.67 0.000* 4 

Correct  investments in future projects  3.69 0.81 73.9 8.33 0.000* 2 

Correct  investments in equipment and machine  3.73 0.88 74.5 8.04 0.000* 1 

3.2 Design  phase 3.85 0.70 77.1 11.92 0.000* 3 

Transfer experience of expert designer to new designer.  3.85 0.87 77.1 9.50 0.000* 3 

Minimum require multiple revisions of design 3.78 0.84 75.6 9.04 0.000* 6 

Making correct  decisions about such design elements is 

easy  
3.88 0.82 77.7 10.47 0.000* 2 

Increase quality of design  3.92 0.95 78.3 9.37 0.000* 1 
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Paragraph Mean 
Standard 

deviation 

Relative 

Weight 

% 

T Test 
Sig 

level 
Rank 

Select  the best elements and optimal design  3.84 0.88 76.8 9.34 0.000* 4 

Design computer modeling to improve quality control 

and management  
3.84 0.99 76.8 8.27 0.000* 4 

3.3 Procurement phase 4.19 0.46 83.7 25.12 0.000* 1 

Estimate a suitable price of  bids 4.07 0.88 81.5 11.92 0.000* 8 

Take a correct decision to enter or not in future bids  4.31 0.70 86.1 18.16 0.000* 1 

Estimate a price of competitors‟ bids 4.26 0.72 85.3 17.15 0.000* 3 

Prepare tenders without  the most significant  errors       4.07 0.87 81.5 12.09 0.000* 8 

Prevent  incomplete design and design errors.   4.13 0.87 82.5 12.68 0.000* 7 

Make the work in construction and procurement stage clear 4.06 0.67 81.3 15.57 0.000* 10 

Simplicity procurement  4.19 0.59 83.8 19.69 0.000* 6 

Take  low cost of material and equipment's  4.27 0.71 85.5 17.58 0.000* 2 

Selection of subcontractor or suppler become faster   4.25 0.87 85.1 13.96 0.000* 4 

 Make suitable Supplier and subcontractor agreements 4.23 0.82 84.6 14.67 0.000* 5 

3.4 Construction phase 4.12 0.53 82.5 20.46 0.000* 2 

Make decisions quickly and accurately  to solve any 

problem faced company 
4.18 0.76 83.6 15.17 0.000* 1 

Used for internal control in company 4.08 0.69 81.7 15.22 0.000* 7 

Used for monitoring systems. 4.09 0.72 81.9 14.91 0.000* 6 

Improve human behavior of company staff  4.13 0.82 82.5 13.46 0.000* 2 

Improve productivity of  labors 4.13 0.72 82.5 15.29 0.000* 2 

Improve productivity of  equipment's  4.12 0.80 82.3 13.64 0.000* 5 

Minimize loss of materials 4.04 0.80 80.8 12.73 0.000* 8 

Avoids delay in currently projects 4.13 0.85 82.5 12.86 0.000* 2 

Total degree for Third dimension 3.99 0.46 79.8 21.09 0.000*  
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Fourth Dimension "Documentations users" 

Paragraph Mean 
Standard 

deviation 

Relative 

Weight 

% 

T Test 
Sig 

level 
Rank 

Company owner 4.65 0.56 93.1 28.74 0.000* 1 

Project manager 4.27 0.76 85.5 16.25 0.000* 2 

Office engineer 4.23 0.76 84.6 15.71 0.000* 3 

Site engineer 3.60 1.03 72.0 5.70 0.000* 4 

Competitors through exchange of information 2.44 1.25 48.8 -4.34 0.000* 5 

Any one needed data  2.39 1.33 47.8 -4.47 0.000* 6 

Total degree for fourth dimension 3.60 0.65 72.0 8.94 0.000*  

* arithmetic mean is statistical significant at 05.0  

// arithmetic mean is not statistical significant at 05.0  


