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ABSTRACT

Many studies regard the construction industry’sufai to keep pace with ICTs as a major
problem affecting its performance. The purposehi $tudy was to explore the influence of ICT
applications on the performance of architects mstwction projects. The objectives of the study
were; to establish the extent to which ICT Infrastare, how efficiency of ICT Hardware
systems, the extent to which ICT Software capabilt assess the influence of Communication
systems and to examine how human resource (ICTduptaff) influences the performance of
architects in construction projects in public sectdethodology used was descriptive survey
design and targeted a population of 78 architecteeoDirectorate of public works, Ministry of
Lands Housing &Urban Development (MOLH&UD). The dyuused census sampling method
and used a 5 point likert scale. The study’'s hyped#ls testing confirmed acceptance of
alternative hypotheses (H1): Tloerrelationalanalysis indicated that ICT Infrastructure had a
correlation coefficient of 0.867, Hardware Efficogn0.763, Software Capability 0.932, which
showed a strong relationship while Communicatiost&ys 0.667 and human resource(Support
staff) 0.567 showed moderate relationship to peréorce. From the study findings 93.75%
agreed that ICT application help architects inaeepsoductivity, 84.375% agreed that ICT
applications help increase architects efficienc¥,875%, agreed that ICT application help
architects produce quality information, 81.25% agdrehat ICT applications help architects
produce quality work and output, 84.375% agreed I6a applications help in reduction of
working time while 46.87% agreed that their orgatiin had modern ICT applications
equipments which implied that availability of modeequipments in institution was highly
determined by availability of resources. Based be findings of the study the following
recommendations were made: Increase training avela@ment of the ICT Support staff. Install
ICT applications systems relevant to the archites¢®ds, Architectural departments need to
install ICT infrastructure related to constructiqmojects, Architects to use efficient ICT
hardware and ICT software capable of accomplishthg architectural tasks, greater
stakeholder’'s participation in the development tonpte ownership and organizations to
upgrade their ICT equipments to conform to the eWanging technology environment. Further
research were suggested on; the influence of argtanal culture on architects’ performance,
the influence of leadership skills on architectetfprmance, the implementation of computer-
integrated design and construction, the developraenew tools to support concurrent practice
and to assist architects in the conceptual stages.

XVi



CHAPTER ONE

INTRODUCTION
1.1Background of the Study
Information and communication technology (ICT) @aygreat role in the building construction
industry today and is responsible for the entirastction process from information being
generated, transmitted and interpreted to enalttiegroject to be built, maintained, reused and
eventually recycled. The everyday life of indivitkigs increasingly being affected by the use of
information and communication technology which Hhaglly transformed individuals and
organizations due to its wide spread use. Accortbn§un and Howard (2004) “The impact of
IT on modern society is profound”, and its growsgeed has enabled globalization especially
through the introduction of a global system of iotenected computer networks known as the
‘Internet’, used for communication between indivais) companies and institutions for sharing

and exchanging information and data.

The construction industry is faced with the ongathgllenge of changing and improving current
work practices in order to become more client-deted; more competitive as well as productive
through adoption of ICT as an integral part of ¢bastruction process (Weippeittal. (2003).
Much effort has been directed toward improving ¢amdion productivity and the use of
information and communication technology (ICT) ianstruction and this is an area worth
concentrating upon because it can decrease the fiomelata processing, communicating
information and increase overall productivity. Madestructural design software applications,
such as computer aided draughting and design (CABD)modeling and Building Information
Modelling (BIM), provide an example where designicmmplex structures and organizing the

electrical mechanical, site, structural and qugimg of a project can be achieved in minimum



time and increase the efficiency all in one datarfework whereas in the past this was almost
impossible (Peansupap and Walker (2005). Otheriagtigins such as Word Processors,
Spreadsheet, Database, Presentation Graphic, Mulién{lkechukwtet al, 2011) allows users

to create, edit documents, perform calculationrestnd retrieve vast amount of data, create
visual presentation and also to create image, aanmtiovideo. The understanding of ICT and its
role is therefore important for the realizationimproved communications between participating

organizations in construction projects.

In the Middle Ages design was never handled asalated theme but was always part of the
construction process. The old craftsmanship ofpd has been replaced by new modern form
of craftsmanship, namely one of electronic machBwgldings are not anymore labor intensive
but have become automated. (Veer, P.van der anil@ar, 1997). The role of an architect
today in Construction projects has become thatadem craftsmanship and is characterized by
the use of large amounts of information during tiesign, implementation and construction
phases of a project. The architectural discipliheréfore needs to adapt the relevant ICT
application tools to assist it deliver efficientgking cognizance of the systemic complexity of

the construction industry.

The development of ICT applications has led to sdvehanges in the architectural design
industry. The network technologies, advanced vizaabn tools such as BIM (Building
Information Modelling) and CAD (Computer Aided Dgs) are some examples of ICT tools,
which represent powerful potential of facilitatichange and improvement. The ICT helps the
architects to increase their performance of sesvasel carry out the desired functions with ease
and professionalism (Almarabeh & Buali, 2010). Thapplications ensure increased efficiency

and effectiveness of architects in constructionjgmts (AlMansoori, 2010). Under these



prevailing conditions, the national government dtiquut in place ICT systems that are designed
to achieve productivity and efficiency of the atebis in construction projects; by providing
better and more easy-to-use services and provittiagrequired information in a timely and

highly accurate fashion (OECD, 2003, Yesser, 2005).

On the global scene, architects have embraced ®GIE &s reliable partners to architecture by
using computer as a medium of knowledge integratoam, decision support tool and design
tool. Global coalitions of construction industryaptitioners have developed collaborative
initiatives seeking to introduce interoperable dexahange standards within the construction
sector. Since 1990s, there has been significamgress in development of ICT applications for

performance efficiency in the construction indugigbally (Vivarelli, Piga & Piva, 2004).

In (USA), enhanced ICT application tools allow atebts in construction projects to access
status of information integration (Azhar, 2008) ammdprove communication between the
architects in construction projects and the stakihs. In (UK), architects in construction

projects commonly use BIM to accomplish tasks nedfieiently than ever before and pave the
way for future construction professionals, wheref@gssional work by architects in construction
projects has become digitally communicated andidiged (Zhang, 2010). Japan government
has advocated for Construction Information Model{@M) to introduce the BIM method to

large construction projects and it has also upgta?2ie drawings to 3D, thereby leading to

improvement on accuracy of design by architectsomstruction projects (Tahaeaal, 2012).

ICT applications in Africa are viewed as a foreiggncept based on imported designs (Heeks,
2002). The growing numbers of modern ICT applicaity architects in construction projects

contribute to delivering gains of efficiency and/effectiveness in the sector. However,



according to Heeks (2001) ICT application by ameti$ in construction projects is slowly
diffusing within Africa. African countries that havadopted use of ICT applications in
construction projects experience high performartagypt has taken the longest strides with
advances in ICT applications in the constructiodustry, improving productivity, service
quality, and enabling more sustainable designaudélings (Eastmart al, 2011; Azab, Kamel

& Dafoulas, 2009). In South Africa, Constructiordirstry is currently shifting from traditional
paper-based information sharing to ICT applicatigRevard et al, 2004). This has greatly
impacted on the performance and result in changmimstruction industry processes, working
methods and culture (Ruikat al, (2005). In Nigeria, the construction industry hgeatly
benefited from the importance and use of moderna@flications. This has raised productivity
of architects in construction projects (Liston t2800) and led to an increase in the quality and
speed of work, communications, and access to comdada (Peansupap & Walker, 2005).
However, Ghanaian construction industry is facihglienges since up to now, the architects in
the construction projects use paper-based transacthis approach has raised communication

difficulties between project partners (Hinson, 2011

In Kenya, ICT applications for use by the archgeict construction projects and other related
areas have failed to take permanent roots in thatopsince the Kenya leadership has failed to
strategically leverage the technology explosiomider to catalyze opportunity for growth and
development. It has also failed in disseminatinfprimation about ICT applications by the
architects in construction projects and providingeintives to encourage use of ICT applications
effectively and for intended purpose (Njuru, 2010T applications by Kenyan architects in
construction projects are widely used in areas sitscRomputer Aided Design (CAD) systems

which are used to automate the production of desigwing and design change and also used to



assist in the creation, modification analysis otimjzation of a design. Although Kenya is
leading in adoption of ICT in the East African regi(Gichoya 2006, IDRC, 2008), it should re-
engineer the ICT applications required by architeict construction project and therefore
improve their performance by harnessing the pakwti the available ICT tools to its fullest
extent. The ICT applications by the architectsonstruction projects are currently more active
in urban areas, resulting in wide regional dispesiin the distribution of ICT facilities. Although
ICT applications are increasingly becoming powettdls for participating in global markets
and improving performance of architects in constouncprojects (Shollei, 2011), the use of ICT
application tools are limited mainly by lack of oesces, lack of skilled personnel and a slow

diffusion rate of technological knowhow from theveloped countries.

1.2 Statement of the Problem

Most of the Construction projects in the publictseare undertaken by the national government
due to huge capital outlay required. DirectoratePoblic Works in the Ministry of Lands,
Housing and Urban Development is the governmentude@ntal agency charged with this
responsibility. Despite the high quality of traigiof architects in the construction projects in
Kenya and regulation of the construction industngst of the construction projects do not
always meet key performance goals due to deficiesfcthe designs, poor project planning,
inefficient project control and lack of project namement competency which often results to
high costs overruns, high maintenances costs,ratibiis or litigations cases, stalled projects,
extended contractual periods and sometimes collapbaildings and this is attributed to either
lack of proper training, skills, or lack of appraie technology available to architects in

construction projects.



The government of Kenya has heavily invested in t&€Tmprove service delivery to the public
by introducing ICT (e-services) platforms througthieh the public can access government
services easily and have also proposed introducidap-tops to children in primary school to
encourage earlier adoption of ICT knowledge bulfelihas been done on the building sector as
shown by the Kenya National ICT Master plan (2083Mvhich identified the key social and
economic sectors whose performance could be entiahceugh the use of ICT (e-services).
Health, Education, Security, Agriculture, Finanaalvices, Trade, Transport and Logistic were

selected but the building sector was missed out.

Few prior studies have identified the importande IGT applications by architects in
construction projects and have mentioned the atitgrerequisite of ICT applications by
architects in construction projects but there isufficient information to show that performance
of architects in construction projects in publictee in Kenya is influenced by ICT applications.
To overcome the deficiencies and challenges tleaatbhitects’ face there is need to equip them
with the relevant modern ICT applications to hefprove on their performance in construction
projects. Although Kenya is leading in adoptionlGfT in the East African region (Gichoya
2006, IDRC, 2008), it should re-engineer the ICTplamations required by architects in
construction project and therefore improve thenfggenance by harnessing the potential of the
available ICT tools to its fullest extent. The cwastion industry is faced with the ongoing
challenge of changing and improving current workgtices in order to become more client-
orientated; more competitive as well as produdtiveugh adoption of ICT as an integral part of

the construction process (Weippettal.(2003).



1.3 Purpose of the study
The research sought to assess the influence ofmatcon communication technology (ICT)
applications on performance of architects in cammston projects in public sector a case of

Directorate of public works.

1.4 Obijectives of the Study
The study was guided by the following objectives;
i. To establish the extent to which ICT infrastructimBuences the performance of
architects in construction projects in public secto
ii.  To determine how efficiency of ICT hardware systenfluiences the performance of
architects in construction projects in public secto
iii.  To establish the extent to which ICT software céggbnfluences the performance
of architects in construction projects in publictse.
iv.  To assess the influence of Communication systemh@mperformance of architects
in construction projects in public sector.
v. To examine how ICT Support Staff influence the perfance of architects in

construction projects in public sector.

1.5 Research Questions
The study endeavored to seek responses to th&vinfaesearch questions;
i. To what extent does ICT infrastructure influencef@enance of architects in
construction projects in public sector?
ii. How does efficiency of ICT hardware systems infleceenthe performance of

architects in construction projects in public se2to



iii.  To what extent does ICT software capability infloerthe performance of architects
in construction projects in public sector?

iv. ~How does Communication system influence the perémge of architects in
construction projects in public sector?

v. How does ICT support staff influence the perforngnt architects in construction

projects in public sector?

1.6. Research Hypotheses
In order to answer the research questions, the $éisted for the following hypotheses
i. Ho - Application of ICT infrastructure does notlugnce performance of architects in
construction projects in public sector.
Hi - Application of ICT infrastructure influence germance of architects in construction
projects in public sector.
il. Ho - Efficiency of ICT hardware systems does ndluence performance of
architects in construction projects in public secto
Hi - Efficiency of ICT hardware systems influenoerformance of architects in
construction projects in public sector
iii. Ho - Software capability does not influence perfante of architects in construction
projects in public sector
Hi - Software capability influence performanceaoéhitects in construction projects in
public sector.
iv. Ho - Communication systems do not influence pertoroe of architects in

construction projects in public sector.



Hi - Communication systems influence performaoicarchitects in construction
projects in public sector.
V. Ho - ICT Support Staff training and skills doest rinfluence performance of
architects in
construction projects in public sector
Hi - ICT Support Staff training and l&kinfluence performance of architects in

construction projects in public sector

1.7 Significance of the Study

The findings from the study will significantly ent@e the performance of architects by
increasing efficiency and effectiveness in congtonc projects, from planning, designing,
contract administration, project management andowercoming other architects’ critical
challenges. The study also hopes to benefit theohEltand County government constructional
services delivery at all levels in Kenya and tovile a good reading material for students of
project planning including other related professisnFinally the study may lead to exposure of

other possible areas of research.

1.8 Delimitations of the Study

This study focused on assessing the influence &drimation communication technology
application on performance of architects in corgdtom projects in the public sector in Kenya.
The study scope targeted architects undertakingtagtion projects in Kenya Public Sector in
the case of Ministry of Lands, Housing and Urbarvé&epment, Directorate of Public works.

The choice was made owing to the fact that it hasde diversity of architects and is charged



with a huge responsibility of Documenting, Desigpitmplementing and Management of new

projects as well as Maintenance of all public badg in Kenya.

1.9 Limitations of the study

This study was limited in a number of ways. Fits¢ researcher relied on behavior of the
respondents of whom some felt that they were bealsgurbed and therefore refused to
participate or gave wrong information. To overcadims, the researcher conducted an orientation
before the administration of the research toolh&respondents. The researcher had to tell the
truth about the research to allay any fears thatildvdnave resulted in respondents being
uncooperative. Secondly, some of the respondemik konger time to respond to the data
collection by taking long time to fill the questimaire and the researcher had to assist
respondents fill the questionnaire and make fregjt@low-ups. However, this led to the delay
in completion of the study on time as previouslgrpled. The last limitation was the study time,
which was deemed too short. The researcher hadtk @xtra time and seek the services of a

research assistant where necessary.

1.10 Assumptions of the study

Now the assumptions are that that all respondeatddibe truthful in their answers, they would

fill the questionnaires and return them within @as@nable time for data analysis, that the
outcome of the study will be a representation beopublic institutions in Kenya and that all the

respondents are aware about the use of ICT appiisain construction projects.
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1.11 Definitions of Significant Terms used in thstudy

ICT Connectivity: This is the state of being or being able to benected to the network
system with and outside the firm.

ICT Hardware: Efficiency is the level of delivery of the ICT deweis to produce the desired at
all times and serves the users as per the useiregegnts. It is the tangible part of an
information system. It consists of all physical eg used in the system that is what can be
seen.

ICT Infrastructure: Thisis a collection of physical or virtual resourceatthupports an overall
IT environment: server, storage and network coreptsand offers a range of technologies to
assist organizations in running efficiently. Theselude hardware, software, networking and
implementation.

ICT Support Staff: Thisis qualification of IT staff within the public org&ations required to
achieve the goals of the organization through ratigi successful knowledge as well as the
ability to effectively use their roles and respdilgies.

Performance of Architect in construction projects: This is the ability and competence of
these architects to meet their professional obtigat

Software capability: This is the operational ability of the ICT applications deliver. It
determines the level of delivery of the proceduresperations.ICT software also known as the

intangible system; consist of procedures usedearsyistem.
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1.12 Organization of the Study

The study was organized into five chapters. Chapter included the introduction and the
background of the study, statement of the problaumpose of the study, objectives of the study,
research questions, research hypotheses, sigméoainthe study, limitations, assumptions and
definition of terms. Chapter two consist of intretlan and the review of literature lending
support to the crafting of cogent questionnairesdita collection, concept of ICT application,
ICT Infrastructure, efficiency of ICT hardware, IC3oftware capability, Communication
systems and ICT support staff training and sliligl performance of architects in construction
projects and conceptual framework and summary. €hdlpree consists, research methodology
that is the introduction, research design, targgiupation, sampling procedures, validity and
reliability, methods of data collection data anaysechniques, operational definition of
variables. Chapter four consists of data analysissentation and interpretation. Chapter five
consists of summary findings, discussion conclusimrommendations and suggestions for

further studies.
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CHAPTER TWO
LITERATURE REVIEW

2.1  Introduction

In this section the researcher reviewed relatedditire in ICT applications and performance of
architects in construction projects. The sectiors watended to acquaint readers with the
literature on the influence of; ICT infrastructuretficiency of ICT hardware systems, ICT

Software capability, Communication systems and humesource (ICT support staff) on the

performance of architects in construction projedtsch would be beneficial to the present study.
The study critically analyzed the empirical studidsch were useful in identifying the research
gaps. The study also reviewed various theorieschviniere found useful in the design of a

conceptual framework for the study.

2.2 ICT Infrastructure and Performance of Architects in Construction projects

The ICT infrastructure is a key element to archigec construction projects. This infrastructure
is composed by a set of hardware, software, sexvip®cedures, processes and persons. ICT
Infrastructure has a great number of elements, patisons that interact with these elements and
with other persons, with complex processes, andreatgnumber of procedures. This
infrastructure should interact with its environmeshould adapt to it and should evolve.
Although the ICT infrastructure is a complex systethe present study develops a
methodological framework to model and to designGh infrastructure concept that relates to
the performance of architects in construction mtgje(Dillon & Pelgrin, 2002). While
governments continue to modernize ICT infrastrugtiihey should also work to leverage the
ICT infrastructure within the public sector and tochitects in construction projects in order to

better share information, internally and externadlgd to deliver integrated services. The ICT
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infrastructure can be offered reliably and effeglyvto the architects in construction projects
(McClure, 2000) and the key to success in the coatbn projects is to implement an adequate
IT infrastructure that would support an architecexXperience and offer easy and reliable

electronic access.

The ICT infrastructure include systems containiagb servers, application servers, storage
devices, PCs, printers, scanners, routers, switdhewalls, hardware, operating systems, data
and application development tools (IBM, 2011, Mawa009). The concept of the ICT
infrastructure is not only a set of equipment @nents, but enables architects to share the ICT
capabilities which provide services for other syseof the organization (Broadbents al,
1999). According to Broadbent al. (1999) these capabilities require the complex doatton

of the technical infrastructure (cabling infrasture, hardware platform, base software platform)
and ICT shared services (as communications sejvit@$ infrastructure should be flexible to
support the operation among different applicatiand to facilitate the communication of the
information inside and outside of the constructimoject. Building a flexible infrastructure
would consider the variety of user necessities #nahitects can handle without modifying the
infrastructure. ICT infrastructure needs to respamate rapidly to changes in the environment
and between the different functional units of tihehdectural design. The integration increases
the importance of relations among services andnm&tion used by the architects in construction
projects. In this way, the ICT infrastructure woualdain unique and shared, rather than separate

ICT platforms (IBM, 2011).

The conception of ICT infrastructure in this studaill consider the complex dynamic system
(variable environment, organizational system, agneimber of other elements). The first step in

the analysis of this complex system will be to treemethod of decomposing the whole system
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in subsystems with smaller complexity degree. lndtudy’'s framework, each subsystem can be
treated independently, although in each subsystieenyhole integration and the synergy with
the other subsystems have been considered andibsgsgem is responsible of the integration of
all the parts (IBM, 2011). There are five system$GT infrastructure; Operation, Coordination,
Integration, Intelligence and Policy. These fivesteyns can be summarized as follows:
Operation realizes the primary activities; Coortiora regulates and coordinates the different
subsystems of Operation; Integration is the colmiglunit of the operational level (Operation,
Coordination and Integration). It has to ensuredperation of all the systems and to optimize
the allocation of resources. Intelligence is thek libetween the primary activities and its
environment. Just like the normal infrastructureaountries economy ICT infrastructure offers
a platform on which development can take place.d3obrastructure ensures better delivery of

services.

2.3 Efficiency of ICT Hardware and Performance of Achitects in Construction projects
Hardware is the physical part of a computer, iniclgdhe digital circuitry, as distinguished from
the computer software that executes within the ward. The hardware of a computer is
infrequently changed. Firmware is a special typesaftware that rarely, if ever, needs to be
changed and so is stored on hardware devices sucad-only memory (ROM) where it is not
readily changed (IBM, 2011). Hardware can affect #peed of data processing. Newer
processors will process faster, and newer devigels as hard discs will operate faster and with
greater reliability. However it should be notedtthf hardware eventually fails. The hardware
may not be up to the specifications that the softwaquires. The hardware installed for use by
architects in construction projects must be theembditype and useful in data processing activity.

When wrong hardware is put in place, then the regyserformance is not achieved.
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Efficiency of ICT hardware can be determined froewesal aspects that is energy consumption,
speed, durability and its reliability to performettdesignated tasks. When ICT hardware
consumes less energy during its performance, ita geocessing speed is high, meets the
performance requirement as per the technical spatidns and proves reliable over time, then
we can infer that the hardware is efficient. Otfaetors that may affect ICT Hardware efficiency
would include the input and output devices. Inantl Output devices may be too slow or the
computer may find it difficult to handle the datarh them. For example, a OMR (Optical Mark
Recognition) device - that is the process of capguhuman-marked data from document forms
such as surveys and tests, may read thousandetsg fohich would take a long time and lots of
memory. The computer may not have the memory te.cop the other hand if the organization

has access to old machines then data processihigenslow and this would reduce efficiency.

Efficiency of ICT hardware may be affected by otHierces that may directly or indirectly
impact on the overall hardware performance suchras: Power of the Hardware which gives
you a greater frequency and a larger word size, ekgandability of the hardware that
accommodate greater number of board slots for iaddit RAM (Random access memory), the
number of Ports in your hardware facilitate poasdrinter, external hard disk, communication
devices and other peripherals, the Ergonomics ef ardware avail comfort and safety,
compatibility of the hardware with other computar&l peripheral devices, as well as software
packages, the Carbon footprint area, that is howchmcarbon is emitted by the hardware,
availability of telephone and on-line support faoubleshooting and genuineness of the
hardware and its conformity to technical specifamatas set out by the manufacturer. All these
factors are proponents of efficiency and greatfgafthe usage of the hardware which leads to

enhancement in performance.
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2.4 ICT Software Capability and Performance of Archtects in Construction projects

Software is designed for specific clients or paekhgoftware for general use, ranging from
educational software to programs for desktop phbigand financial planning. It can be readily
created, modified or erased on the computer. Aechital software such as CAD, BIM,
programming of packaged software constitutes orteeimost rapidly growing segments of the
construction industry. The software provides the-waday work needed to monitor and
maintain a continuous ICT infrastructure and opegasystems (Patriziet al, 2004). A number

of the jobs are associated with the processesau@b scheduling, data management (including
backup and recovery management), enterprise como@ndr, physical database administration

and proactive hardware maintenance.

Furthermore, the increased demand in recent yearsohtinuous operation of applications and
database in the presence of disasters (Garcia-Md@liPolyzois, 2002). In addition, the rise of
the Internet has made Web software developmenga part of the ICT applications available to
architects in construction projects. More and mso&ware applications nowadays are Web
applications that can be used by anyone with a Welvser. Another very important issue that
must be addressed by the software functionalifgbe security. The correct Software Systems
must be acquired; the user needs to identify theteoitable software required by architects.
The architects in construction projects must hdneedppropriate hardware systems (machinery
and equipment) to be used in carrying out variauetions or performing certain operations in
information processing event. The common types aftware used in by architects in
construction projects include word processing, agsbeet, CAD and Internet software (Goh,
2005). This software is used for administratiommoaunication, desktop publishing, presentation

and project management The architects in constnugtrojects use CAD mostly for design,
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drawing and presentation (Rivard, 2000;). With 3Ddaling capacity in modern structural

design software, designing complex structures bvélfacilitated (Walker &Hampson, 2003).

2.5 Communication Systems and Performance of Archetts in Construction projects

Good communication is essential to every orgaropatCommunication between organizations
and communication between parts of a single orgdioiz for example between offices in
different countries. Communication systems offectassary technology such as, E-Mails, Video
Conferencing, Mobile Telephone, Fax, Internet eiltecal Area Network (LAN) or Wide Area
Network (WAN). A local area network (LAN) is a conmer network that spans a relatively
small area. Most LANs are confined to a single ding or group of buildings. LANs allows
integration of hardware resources such as PCspdaptand mobile phones straight forward,
which support the construction industry existingofdvision (Ibrahim & Irani 2005). LANs also
support the provision of user-friendly and innovatonline services involving the transmission

of data of various formats such as text, graplaagjo and video (Ibrahim & Irani, 2005).

WAN is a communications network that makes usea$ting technology to connect local
computer networks into a larger working networkt tmay cover both national and international
locations (IBM, 2011, Macasio, 2009). This is inntrast to LAN which provides
communication within a restricted geographic afdege aim of these technologies is to support
and integrate the operations of business procemsg@snformation systems dimension across
architectural environment by providing the necegstaindards and protocols all the way through
ICT network and communication infrastructure sauo$ such as the intranet, extranet, Internet,
and so on. ICT has emerged as an intermediarysistagy successful communication between
architects in construction projects and stakehsldébdalla, 2006). While extant research

predominantly focuses on functionality factors amdervices delivery prospect (Becker &
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Nowak, 2003, Carter & Belanger, 2005), little atiem has been placed on factors such as
usability, accessibility and the availability of lgic e-services from the perspective of ICT

applications by architects in construction projdétisobhiet al, 2009).

ICT applications for architects in constructiomjpects need to be driven by user demand. These
user requirements include time savings, increasedanience and accessibility (World Bank,
2005, Yesser, 2005). The increasing growth of I@pliaations by architects in construction
projects has promoted the need to provide web-bagg@ms and ICT portals (Maheshwetri
al., 2009). Moreover, accessibility, which the eakattaining information and services offered
through an ICT application portal (Criado and RaxnR003) has drastically increased. In fact,
connectivity services are important for ICT appiicas by architects in construction projects
and have improved highly. This means that archgtent construction projects can obtain
different architectural services (Ebrahim and Iy&@05). Access channels comprise online and
offline channels of delivery through which prodyctervices and information are utilized,
accessed and communicated by various technologgbsas Internet, ATMs, PCs, fixed-line and

mobile phones (WAP), and kiosks in public placdsréim & Irani, 2005, IDA, 2004).

2.6 ICT Support staff and Performance of Architectsin Construction projects

The area of human resources focuses on the rotksesponsibilities required to achieve the

goals of the architectural section (Macasio, 200#H)man resources are one of the most
important factors in the success of ICT applicatiby architects in construction projects (Azab
et al, 2009, Bakry, 2004). In addition, a number of stamcts need to be considered such as
adaptation to change, use of technology, integraticustomer service and training and

development (Azabet al, 2009). Human resources factors which contributesards

government goals include; training and supportesystvhich maintains the current personnel
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skills sets in keeping with firm developments; I§s&tance; such as help desks; suitably
qualified IT staff within the public organization; governance; and technical experience. The
majority of public sector organizations implemenhoWwledge management (KM) based
predominantly on physical ICT infrastructure. Shefhaviour may lead to inadequate short-term
advantages as successful knowledge managementddepercultural changes and promoting an
environment in which people are agreeable to stieie experiences with others (StarkegK
al., 2004). KM is focused on improving knowledge, aaifities and skills; and achieving a

change of attitude (Rampersad, 2002).

The users of the system requires adequate tratoingpnderstand the procedures, data, policies,
functions and information needs of the architedtisTtraining requires being all round and
effective and should be both on job training anfdalj training. This is necessary to provide the
architects with the knowledge of current informat®ystems (I1S) and other architectural related
ICT needs. Lack of effective training yields undfiedl staff that mess the system or maintain
outdated system which do not serve the currentsetthe architects. This often leads to lack of
the correct information favourable for managemamcfions and hence ineffectiveness in
management. The public sector needs to create ciwedworking environment for its architects
in construction projects. There is the need off stadtivation to produce better results. The
architects in construction projects should be mpaie of the management, for them to work
effectively in producing good information. Thisas input provided for by the management by
treating the architects in construction projectshvimtegrity especially during the introduction of

a new information system (Rampershad, 2002).

There is usually resistance to change is suchearas for them to work effectively in producing

good information they should be made to accepsyiséem honorably not by coercion. For them
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to work effectively in producing good informatioro twork effectively the architects in

construction projects must be recognized and tiefaidy so that they do not hinder the success
of the new information system. In a case whereattohitects in construction projects provide
resistance that is not overcome, the new systemois successfully introduced and the
information obtained from such a system is subesenh eventually leading to inadequate

information for their service delivery (Aza al, 2009; Rampershad, 2002).

2.7 Theoretical Framework - Theory of Reasoned Aatin (TRA)

The study reviewed the theories on technology adio@ind use which explain adoption and use
of ICT applications. The theory and methods that 2T applications researcher will rely on
are determined by the problems being addressedhancbntext in which the problem arises. A
theory playing a very central role in addressing #udoption and use of ICT application is
Theory of Reasoned Action (TRA), which postulatest tan one’s desire to adoption is a result
of his/her attitude towards performing the behawiod the perceived usefulness. In the context
of the current study, the positive adoption of I@dplications creates a stronger intention to
adopt or continue using ICT, as a negative desosldvlead to failure to adopt ICT. It should
however be realized that adoption of ICT by aratgen construction industry would lead to
effectiveness in their performance. The TRA fartfigories are central to the factors considered

in organization attitude on adoption of ICT (Chewt@l., 2005).

The main classes of TRA include; Technology Accepta Model (TAM), and Unified.
However, the study found TAM was very useful inntiying the study variables about ICT
applications. TAM declares that when users aresfsadi with a technology the technology

adoption is likely to be higher. TAM is concernedhathe determinants of ICT acceptance and
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explains user behavior across a broad range ofused-computing technologies and user
populations. Specifically, TAM argues that the use|CT applications is determined by
individual’'s intention to use the technology andhttlone’s intention is determined by the
person’s attitude as well as perceived usefulnadsparceived ease of use (AbHamid, 2008).
This theory is very useful in proposing that th@@ttbn of ICT applications is determined by

perceived usefulness and perceived ease of use.

The TRA theories were very beneficial in identifyithe indicator of ICT applications. TRA
exposed usefulness of ICT applications, TAM showkdt consumer awareness on ICT

applications impacted on adoption of ICT applicasio

2.8 Conceptual Framework
The study proposes that performance of architettsonstruction projects in Kenyan public
sector is influenced by ICT infrastructure, ICT Haare Efficiency, ICT Software Capability,

Communication systems and the Support Staff asiceghin Figurel.
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Independent Variables Dependent variable

ICT. Infrastructure
- Shared Resources
- Physical ICT resources g

- Operating systems

- Accessibility of ICT applications .
oty ppicat Performance of Architect

in construction projects
* Productivity
* Quality information

A 4

ICT. Hardware Efficiency
- Web and Application servers

< - Speed and capacity of storage and work
devices, » Efficiency
- Hardware speed e Time

ICT. Software Capability

- Reliability and capability of software

\ 4

- data management

- database administration

- Nature of security

- Disaster Recovery (DR) solution

ICT. Communication systems
- Reliability of ICT net work and
communication infrastructure

A\ 4

- Consistence of network
- Network speed and clarity

ICT. Support Staff Training&

Skills
- Adaptation to change

A\ 4

- Knowledge and experience
- Integration
- Training and development

Government ICT Policies and
Availability of modern ICT

Applications to organizations

ntérvening Variables

Figure 2.1: Conceptual Framework
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2.9 Summary of Literature reviewed

Table 2.1: Summary of Studies Reviewed

Variable Author Title of the Study Findings Knowledge
(year) Gap
ICT Otike, A. The Doctrine of Fai| A review of trends ir| No relation wax
infrastructure | (2010). Use and its role in thecurrent and latent | shown between
and provision of Information demand as well as | the findings and
performance of in Kenya future supply of performance of
architects in government services,architects
construction underlying
projects technologies and
infrastructures
IBM. (2001 | Creating ar Successful IC” The study
Infrastructure for e- application strategy | failed to show
Government: Enabling | that requires that how the ICT
Government Innovation| government application
organizations would
establish a suitable | influence the
IT infrastructure to | performance of
support information | architects
systems and
applications
IBM. (2011 | ICT Infrastructur ICT design relies o | No relation wa:
the service oriented | shown between
architecture model | the findings and
implemented with | performance of
web-services architects
Bakry, S. H. | Development of « Organization’s ICT | It was nol
(2004) Government: A STOPE]| infrastructure must | shown how the
view focus technology ICT application
components would
influence the
performance of
architects
Efficiency of World Bank. | Information anc ICT infrastructure The study fel
ICT Hardware | (2006) Communications for includes a group of | short of
and Development 2006: shared, physical ICT showing how

Performance of
Architects in
construction
projects

Global Trends and
Policies

resources. These
resources include:
hardware and

software security;

the componentg
mentioned
influenced the
performance of
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and opertions architect
ICT Software | McClure, D. | Electronic governmen | Investing in the bes | It was not
Capability and | (2000) federal initiatives are | available ICT shown how this
Performance of evolving rapidly but software and tools ig affects the
Architects they face significant worthwhile, as a performance of
construction challenges shortage of them architects
projects could lead to failure
of the entire ICT
system
Gefen,et al. E-government adoptic | Citizens will know | It was not
(2002) what personal explained how

information may be
collected and how

this affects the
performance of

will be used Architects
Communicatior| Layne, K. anc | Layne, K. and Lee, . Emphasize th The study dic
systems and Lee, J. (2001)| (2001), “Developing importance of not talk on

Performance of
Architects in
construction
projects

fully functional e-

government: a four stag

model

network capacity an
ecommunication
Infrastructure as an
important foundation
for integrating
information systems
across government
organizations.

i anything about
performance of
architects

Dillon, J. and
Pelgrin, W.
(2002)

E-

Government/Commerce

in New York State

Found the

> importance of
network capacity an
communication
infrastructure as an
important foundation
for integrating
information systems
across government
organizations.

The study dic
not talk on

i anything about
performance of
architects

ICT Support
staff Training,
skills and
performance of
architects in
construction
projects

Rampersac
H. K. (2002).

Improving knowledge
capabilities and skills;

and achieving a change
of attitude. by using ICT|

Training improves
the effectiveness of
the staff as it
communicates
values and inspires
appropriate work
culture in the
organization

No mention of
performance
effects on
architects

Bonham, G.
Seifert, J. and

The transformations
potential of e-

Lack of IT training

It was not

programmes in

shown how the
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Thorson, S government: the role ¢ | governmer lack of IT
(2001) political leadership related to
performance of
architects
Ho, A.T-K. Reinventing loca Study reveale It was not
(2002) governments and the e{ shortage of well- shown how the
government initiative | trained IT staff in lack of IT
market and the study related to
by Ho (2002) performance of
showed lack of architects
employees with
integration skills.
Chen anc Transforming - Identifies the It failed to
Gant (2001) | government services | shortage of IT skills | show how this
as a potential barrier relates to
that confronts some | performance of
demanding architects
challenges
concerning
government's ability
to provide the next
ICT application
government services
NECCC E-Government Strateg | Developing web sit | There was ni
(2000) Planning by unskilled staff mention of
and unqualified these findings
project manager influence on
affected the ICT user performance of
performance architects
Moon, M. J. | Technology Enable The study found th | The study
(2002) Transformation of government require | failed to show

public sector

more and highly
trained technical
staff without fully
developing staff
capabilities, the
government sector
stand to miss out on
the potential
customer service
benefits presented b
technology.

how this would
lead to
improved
architects
performance
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CHAPTER THREE
RESEARCH METHODOLOGY
3.1 Introduction
This chapter describes the research methodologywsfollowed in achieving the objectives of
the study. The subsections covered here are rése@sign, target population, sample size,
sample procedures, instruments, validity, relidpilidata collection, data analysis techniques and

ethical consideration.

3.2 Research Design

The research design applied for this study is detbee survey design to answer the research
guestions. According to Cooper et al (1994) a detee study design is a method of collecting
information by interviewing or administering of aieptionnaire to a sample of individuals
(Orodho, 2003). It can be used to collect informatabout people’s attitudes, opinion, habits or

any of the varieties of educational and socialessi®rodho and Kombo, 2002).

3.3 Target Population

According to (Mugenda & Mugenda, 1999) target papah is a whole group covered by the
study. In this study the architects in the Direaterof public works in the Ministry of Lands,

Housing and Urban (MOLHUD) are the target populatibhere are 78 architects who form the

sampling frame.

3.4 Sample size and Sampling Procedures
The study will use census sampling procedure andrdmg to (Mugenda & Mugenda, 20083)
population is an entire group of individuals or mtgeor objects having common observable

characteristics that conform to a given specifaratiheory of sampling, a form of non-

27



probability sampling in which decisions concernthg individuals to be included in the sample
are taken by the study. Usually, the sample beaiwgstigated is quite small, especially when
compared with probability sampling techniques. Tan goal of census sampling is to focus on
particular characteristics of a population that@ranterest, which will best enable you to answer

your research questions.

3.4.1 Sample Size
The sample size of the study was the 78 architghts were the respondents. The sample size

took into account the heterogeneity and qualitynfidrmation desired (Trochim, 2006).

3.4.2 Sampling Procedures

The study used census sampling based on (MugerdiaMagenda, 2003), which states that
where the sample population is less than on hund@@) census sample is appropriate. In such
cases, the entire population was chosen becausgzthef the population that had the particular
set of characteristics the researcher was intefé@steas 78 less than 100 and therefore the study

proceeded.

3.5 Research Instruments

The study collected data from primary sources uaisgjuctured questionnaire containing closed
ended questions. The questionnaire was designaddiess the study objectives; to establish
the extent to which ICT infrastructure influencée fperformance of architects in construction
projects in public sector, to determine how efficig of hardware systems influences the
performance of architects in construction projeéntpublic sector, to establish the extent to
which software capability influences the performard architects in construction projects in

public sector, to assess the influence of Commtinicgystems on the performance of architects
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in construction projects in public sector and taraxe how ICT training and skills of Support

staff influence the performance of architects instauction projects in public sector.

3.5.1 Pilot Testing of Instruments

The researcher conducted a pilot test on dataatimigeinstrument before administering it. Such
tests helped identify possible problems, clarify the instrument and appropriateness of the
language during the main study (Kvale, 2007). Bylsimg, the study assessed the relevance of
the research objectives as it tested the undebditg of the research tools. The study prepared
a copy of the questionnaire, which was then dedgdeto the pilot testing professional
(supervisors). The researcher verified to his fati®n that the questionnaire could address the
study objectives and that the questions were chmesaningful, and useful to the study and the

study proceeded.

3.5.2 Validity of Instruments

Validity is the accuracy and meaningfulness of iefees which are based on research result as
defined by (Mugenda & Mugenda, 2003). Validity e tdegree to which obtained results from
analysis data actually represent the phenomenoeruwstddy. The assessment of validity was
carried out by the two research supervisors whdiee@rthe items in the questionnaire against
the research objectives and research questionfoansed on the way were required to indicate
their views on a scale of 1 to 5 questions weragd in the questionnaire. The questionnaire

design was in the form of likert scale where resigons

3.5.3 Reliability of Instruments
Reliability is the measure of the degree to whesearch instruments yields consistent results or

data after repeated trials (Mugenda & Mugenda, 20028 test for reliability was to establish the
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extent to which results would be consistent overeti The researcher used the split-halves
method to test for reliability where the total nuentof items was divided into halves, and a
correlation taken between the two halves. In otdeachieve this, the researcher administered

the instrument himself in order to assess clarity.

3.6 Data Collection

The study utilized primary data. Primary data whtamed through the use of structures and
semi structured questionnaires which were issugdegaespondents in the Directorate of public
works and picked later by the researcher. Closatecrquestions were used to capture the
respondents’ views on the various variables indisatAs the respondents were all selected from
directorate of public works and had knowledge @& thsearch concerns, the responses was of

good quality, and a high response rate was ensured.

3.7 Data Analysis Techniques

The researcher used descriptive correlational aisatgchnique to analyze the data. Descriptive
statistics was used to arrange order and manipthatelata to provide descriptive information.
To allow easy punching and computation and stoodgeformation using a computer Statistical
Package for Social Sciences (SPSS), the reseaasisggned a code number to each of the
research questions. The data was presented indbtables showing frequency and percentage

distribution (Aneshensel, C.S 2012).

3.8 Ethical Considerations
The researcher sought clearance for this study fiioen University of Nairobi. For ethical
considerations the study took into consideratiom tspondents’ voluntary participation and

confidentiality. The respondents were assured fth&irmation obtained would be kept
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confidential and in safe custody and be used ferpilrpose of the study. The respondents were
not required to write their names on the questioerta avoid their exposure.

3.9 Operationalization of the variables

This sub-section identifies and operationalizeskéinevariables; independent and dependent
variables of the study. It further highlights théeria of measurement that the researcher used as

illustrated in Table 3.1
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Table 3. 1: Operational Definition of Variables

Objective Variable Indicators Measure Scale of Data collection Analysis
Measurement | tool Technique
Performance | Productivity Efficiency and Ordinal using | Questionnaire Descriptive
of Architects | Quality Effectiveness 5 point Likert Correlationa
Output Scale | Analysis
Timeliness

To establish the extent {dCT Shared Resources Effects of ICT Ordinal using | Questionnaire Descriptive

which ICT infrastructure Infrastructure | Physical ICT resources Infrastructure and| 5 point Likert Correlationa

influences the performange Operating systems Performance of | Scale | Analysis

of architects in construction Accessibility of ICT applications Architects

projects in public sector.

To determine how ICT Hardware | Web servers Effects of Ordinal using | Questionnaire Descriptive

efficiency of hardware Efficiency Application servers Hardware 5 point Likert Correlationa

systems influences the Storage devices, Efficiency and Scale | Analysis

performance of architects in Hardware speed Performance of

construction  projects in Architects

public sector.

To assess the extent [tdCT Software | Operations set of processes Influence of Ordinal using | Questionnaire Descriptive

which software capability Capability data Management Software 5 point Likert Correlationa

influences the performange Physical database capability and Scale | Analysis

of architects in construction Administration Performance of

projects in public sector. Disaster Recovery (DR)solution Architects

To establish the influenceCommunicatio| ICT network and communicationEffects of Ordinal using | Questionnaire Descriptive

of Communication systemsn systems infrastructure solutions Communication | 5 point Likert Correlationa

on the performance of Efficiency systems and Scale | Analysis

architects in construction Effectiveness Performance of

projects in public sector. Network Clarity Architects

To examine support stafflCT support | Adaptation to change Effects of ICT Ordinal using | Questionnaire Descriptive

training and skills on the staff training | Use of technology Support staff 5 point Likert Correlationa

performance of architects inand skills Integration training and skills | Scale | Analysis

construction  projects i

N

public sector.

Training and development

and performance
of architects

Source: Researcher (2015

)
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CHAPTER FOUR
DATA ANALYSIS, PRESENTATION AND INTERPRETATION
4.1 Introduction
This chapter comprises of data analysis, presentand interpretation of primary data. The
chapter also discusses the findings from the rekeguestions that are an investigation on the
influence of ICT applications on the performanceaofhitects in construction projects. The

findings were presented using frequency and peagest

4.2 Questionnaire Return rate.

Self-administered questionnaires were distributed® respondents. From 78 questionnaires
issued, 64 were returned. 14 were not returnedhasréspondent had travelled outside the
working station and failed to meet the collecti@adline. The overall percentage of the response
was fair as most of the information was collectexhf the respondents. This is well represented

statistically in Table 4.1

Table 4. 1: Questionnaire return rate

Description Frequency Percentage
Questionnaires returned 64 82.
Questionnaires not returned 14 18

Total 78 100

The results from Table 4.1 indicate that the redpats’ response rate was 82%. Mugenda and
Mugenda (1999) assert that a response rate of SQ2ddquate for analysis and reporting; 60%
response rate is good while over 70% responseigaecellent. Given that the return rate was

over and above the 50% required the study proceeded
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4.3. Demographic characteristics of respondents
This section analyses the gender distribution, age years of working experience of the

respondents in the organization. These are disdusghe following sub-thematic areas

4.3.1 Distribution of respondents by gender
The respondents were asked to indicate their getidsmwas expected to guide the researcher on
the composition of the architects working in thélpusector and establish if any gender had any

significant influence on the outcome of the stublye findings are illustrated in Table 4.2

Table 4. 2:Distribution of respondents by gender

Gender Frequency Percentage
Male 57 9.86
Female 7 10.94
Total 64 ooL

The results in Table 4.2 indicate that there we®&% male and 10.94% female. The study
shows that the population was dominated by moresxpced male with long exposure in
projects within the public sector. The finding aladicates that there is gender disparity which
falls way below the one third gender rule thatidtpes that a third of the employees should be
women. This disparity may be explained by the faaet women still shy away from technical
related works as they consider it to be a male donddso most of the girls tend to shun science
oriented subject and are inclined to art subjechkslewin school. In respect to architects

performance gender would be an insignificant factor
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4.3.2 Distribution of Respondents by age
The researcher sought to establish the age bratkée respondents. This was to enable the
researcher obtain the age difference of the empbwad the age to which most employees fall

into. This is illustrated statistically in Table34.

Table 4. 3:Distribution of respondents by age

Age bracket Frequency Percentage
18 — 29 years 4 6.25

30 — 39 years 22 345

40 — 49 years 20 A.

50 — 59 years 16 Q5.

Over 59 years 2 135

Total 64 100

The results in Table 4.3 indicate that 96.875%hefrespondents were 50 years and below which
implies that majority of the respondents were pobde employees and therefore in respect to
architects performance, age of the respondentsdvbel an insignificant factor. However it

should be noted that the younger generation is mbserptive to new technologies and this can
be translated to the benefit of the organizatiothat it has the capacity to undertake any major

ICT technological challenges or changes.

4.3.3 Distribution of Respondents by years of workig experience.
Working experience is considered as a positiveofasthen it comes to job performance. A
person with more years of work experience is carsidl a valuable asset to an organization. The

skills and experience of architects in constructmojects affects their performance. The
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researcher sought to understand this phenomenoasking the respondents to indicate the

number of years they have worked in the organinafitis is illustrated in Table 4.4

Table 4. 4: Distribution of Respondents by years afiorking experience

Working experience Frequency Percentage
Less than 1 year 4 6.25
1-5years 16 25.00

6 — 10 years 14 21.875

11 - 15 years 4 6.25

16 — 20 years 6 9.375
Over 20 years 20 31.25
Total 64 100

The results in Table 4.4 indicate that 4(6.25%) hadking experience of less than one year,
16(25%) between one and five years, 14(21.875%yd®t six and ten years, 4(6, 25%) between
eleven and fifteen years, 6(9.375%) while 20(31.p9%d over twenty years of working

experience. The findings show a normal distributbexperienced staff in the organization that
has had exposure to ICT applications. In this @ ¢faerefore dismal performance of architects in

construction project cannot be related to ICT bof other factors.

4.4. ICT Infrastructure and Performance of Architects in construction projects

ICT infrastructure was one of the variables undgestigation and the objective of the study was
to establish to what extent ICT infrastructure ueficed the performance of architects in
construction projects. The study was based on dlewing sub-themes; Nature of shared
resources, Performance of physical ICT resourcgsrdding systems, Type of Operations
functions and Security.
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4.4.1 Nature of shared resources such as storagevibes, networks, printers used by
architects

ICT Infrastructure offers a range of technologiesassist organizations in running efficiently.
Architects in construction projects use these sesvifor their everyday mechanics of which
some are shared and are integral part to effestveice delivery. To further understand this
relationship the researcher asked the respondemédet the extent to which the nature of shared
resources influences the performance of architect®nstruction projects. The findings of the

study are illustrated in Table 4.5

Table 4.5: Nature of shared resources

Nature of shared resources Frequency Percentage
Very high 18 28.125
High 18 28.125
Moderate 12 8.15

Low 8 12.50

Not at all 8 12.50
Total 64 100

The results in Table 4.5 indicate that an equallbvemof the respondents 18(28.125%) rated very
high and high, 12(18.75%) rated moderate, whilegual number 8(12.50%) rated low and not
at all the extent to which the nature of shareduases influences performance of architects.
36(56.25%) support the view that the nature of estharesources highly influence the
performance of architects due to search ability madipulability of information and data while
28(43.75%) were indifferent due to the general igppbn of these resources to all in the

organization.
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4.4.2 Performance of physical ICT resources availdé to the architect

Performance can be described as the accomplishofiengiven task measured against preset
known standards of accuracy, completeness, codtspeed. Architects in construction projects
operate under these constraints to meet their tdgsc To further understand this relationship

the researcher asked the respondents to rate tinat éx which the performance of physical ICT

resources influences the performance of architect®nstruction projects. The findings of the

study are illustrated in Table 4.6

Table 4. 6: Performance of physical ICT resources

Performance of ICT resources Frequency Percentage
Very high 20 1.35

High 20 31.25
Moderate 14 21.875

Low 6 9.375

Not at all 4 6.25

Total 64 100

The results in Table 4.6 indicate that an equallvemof the respondents 20(31.25%) rated very
high and high, 14(21.875%) rated moderate, 6(9.3#a%d low while 4(6.25%) rated not at all
the extent to which thperformance of physical ICT resources influences ghrformance of
architects in construction projects. 40(62.50%hef respondents appreciate that performance of
physical ICT resources do improve architects perforce. The ICT hardware consumes less
energy during performance; high data processingdpmeets the performance requirement as
per the technical specifications; proves reliablerctime and at the same time performs its

intended work.
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4.4.3 Effectiveness of operating systems.

Effectiveness is the capability of producing a dEsbiresult. When something is deemed
effective, it means it has an intended or expeci@#dome. Architects in construction projects
have set objectives and standards to meet for aogessful completion of a project. To meet
this objectives and standard they need effectiveraijmg systems in their computers to run the
applications. To further understand this relatiogmghe researcher asked the respondents to rate
the extent to which effectiveness of operatingaysinfluences the performance of architects in

construction project. The findings of the study idltestrated in Table 4.7

Table 4. 7: Effectiveness of Operating systems

Effectiveness of operating systems Frequency Percentage

Very high 24 37.50

High 12 18.75

Moderate 16 25.00

Low 8 12.50

Not at all 4 6.25
Total 64 100

The results in Table 4.7 indicate that 24(37.50%he respondents rated very high, 12(18.75%)
high, 16(25%) rated moderate, 8(12.50%) rated Idwen(6.25%) rated not at all the extent to
which effectiveness of operating systems influences @mpnance of architects in construction
projects. 36(56.25%) appreciate that effectivenesperating systems improve architects
performance in that data processing is very faswvels as communication of the information

produced. In addition, stable operating systemarerthat the information produced is reliable.
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4.4.4 Accessibility of ICT applications

Architects in construction projects need accessitib the relevant ICT applications without any
limitations or barriers to enhance their perform@anto further examine this relationship the
researcher asked the respondents to rate the dwtevitich accessibility ofCT applications
influences the performance of architects in comsion projects. The findings of the study are

illustrated in Table 4.8

Table 4.8: Accessibility of ICT applications

Accessibility of ICT applications Frequency Percentage
Very high 28 43.75
High 18 28.125
Moderate 16 25.00
Low 2 3.125
Not at all 0 0

Total 64 100

The results in Table 4.8 indicate that 28(43.75%)tlee respondents rated very high,
18(28.125%) rated high, 16(25%) rated moderateendmlly 2(3.125%) rated low, the extent to
which accessibility of ICT applications influencpsrformance of architects in construction
projects. 46(71.875%) of the respondents aver #matessibility of ICT influences the

performance of architects in construction projeitis can be related to the fact that these

applications are directly used by architects. Hoawe25% of the respondents have no idea about
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the impact of the ICT applications given small portof the institutions have fully embraced the

use of ICT applications

4.5 Influence of ICT Hardware Efficiency on Perfemance of Architects in the
Construction Projects in Public Sector

The second objective of the study was to deterhove ICT hardware efficiencinfluences the
performance of architects in construction projecitse study was based on the following sub-
themes; Stability of web and application servep&ity and speed of storage devices, Speed of

hardware, and the accessibility of ICT applicatiosed in construction projects by architects.

4.5.1 Stability of web and application servers

Architects need stable web and applications sefeersasy communication and transmission of
information and data. For further insight the reskar asked the respondents to rate the extent to
which stability of web servers influences performauf architects in construction projects. The

findings of the study are illustrated in Table 4.9

Table 4. 9: Stability of web and application serves

Web and application servers Frequency Percentage

Very high 21 32.8125

High 12 18.75

Moderate 22 25.00

Low 4 6.25

Not at all 5 7.8125
Total 64 100

The results in Table 4.9 indicate that 21(32.81258h)the respondents rated very high,
12(18.75%) rated high, 22(25.00%) rated moderq&28%) rated low, while 5(7.8125% rated
not at all the extent to which stability of web aaaplication servers influences the performance
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of architects in construction projects. 33(51.562%¥%the respondents appreciate that stable web
servers ensure that the information flow is cordgumiwith minimal interruption while, effective
application servers provide the much needed soétveanrd data to facilitate the architectural
work. This ensures reliability due to the consisteaf the web and application servers.

4.5.2 Capacity and speed of storage devices

The large amount of data and information handledrdshitects in construction projects requires
devices that have the capacity and speed of stoffagéurther understand the relationship the
researcher asked the respondents to rate the extemhich capacity and speed of storage
devices influences performance of architects instroction project. The findings of the study

are illustrated in Table 4.10

Table 4. 10: Capacity and speed of storage devices

Capacity and speed Frequency Percentage

Very high 12 18.75

High 26 40.625

Moderate 16 25.00

Low 8 12.50

Not at all 2 3.125
Total 64 100

The results in Table 4.10 indicate that 12(18.758b)the respondents rated very high
26(40.625%) rated high, 16(25%) rated moderate?.8b) rated low, while 2(3.125%) rated not
at all the extent to which capacity and speed ofagfe devices influences performance of

architects in construction projects. 38(59.375%rapiate that capacity and speed of storage
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devices improve architects performance in that ttatasfer is very fast as well as large volume
of data can be stored which would otherwise beoleft

4.5.3Speed of hardware

Architects applications involve visualization, ghigs, 3D, 2D and other complex features that
require faster to process. To understand this éurtie researcher asked the respondents to rate
the extent to which theSpeed of hardware influences the performance ohitagts in

construction project. The findings of the study illtestrated in Table 4.11

Table 4. 11: Speed of hardware

Speed of hardware Frequency Percentage
Very high 24 90.

High 22 375
Moderate 16 5.

Low 2 3.125

Not at all 0 0

Total 64 010

The results in Table 4.11 indicate that 24(37.508b)the respondents rated very high
22(34.375%) rated high, 16(25.00%) rated modenakele 2(3.125%) rated low the extent to
which speed of hardware influences the performamifcarchitects in construction projects.
46(71.875%) of the respondents support that spekdhasdware influence architects
performance; high speed enables fast processimgtaf as well as transmission. At the same
time the architects can simulate and visualizelihiéding in a nearly realistic way at a faster

rate.
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4.6 Influence of ICT Software Capability on Perfemance of Architects in the
Construction Projects in Public Sector.

The third objective was to establish to what extBT software capability influence the
Performancef Architects in the Construction Projects in PalSector The study was based on
the following sub-themes; Reliability of softwaléature of data management in the system, the
capability of software in the computer systemse@fi/eness of the database administration and
software, Nature of security provide for the softevand the effectiveness of disaster recovery

solution for data recovery after data is destrayedorrupted.

4.6.1 Reliability and capability of software

Architect in construction project handle a lot ofarmation from design to completion which
require them to use applications that are relidbteughout. To investigate this relationship
further the researcher asked the respondent tothiate views on the on the extent to which
reliability of softwareinfluence the performance of architects in consioac project. The

findings of the study are illustrated in Table 4.12

Table 4. 12: Reliability and capability of software

Reliability of software Frequency Percentage
Very high 25 3.0
High 20 1.25
Moderate 13 .20
Low 6 9.38
Strongly Disagree 0 0

Total 64 (0018

The results in Table 4.12 indicate that 25(39.068b)the respondents rated very high
20(31.25%) rated high, 13(20.31%) rated modera{@,38%) rated low the extent to which
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reliability and capability of software influencesrfprmance of architects in construction
projects. 45(70.31%) of the respondents approvestifaware reliability and capability influence
performance architects in construction projectghiat consistency in data processing enables
prediction of the possible outcome. This givestieddy acceptable work and authenticity of the
information produced which in the long run facilés architects performance. Software that that

can perform the intended function enables the t&ctsi to carry out his or her architectural work

4.6.2 Nature of data management in the system usbg architects

The purpose of data management is to ensure thatiglaf high quality, is secure, has longer
preservation and accessible. The architect in oactgdn projects would benefit from a system

that observes high standards of data managemerg tiare are many players in a construction
project who actively share information. In pursaitunderstanding this further the researcher
asked the respondents to rate their views on tteneio which the nature of data management
influencethe performance of architects in construction proj@he findings of the study are

illustrated in Table 4.13

Table 4. 13: Nature of data management

Nature of data management Frequency Percentage
Very high 16 25.00

High 18 28.125
Moderate 24 37.50

Low 6 9.375

Not at all 0 0

Total 64 100
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The results in Table 4.13 indicate that 16(25.0086)the respondents rated very high,
18(28.125%) rated high, 24(37.50%) rated moderdtgew6(9.375%) rated low the extent to
which the nature of data management in the systdluences performance of architects in
construction projects. 34(53.125%) approve thatineabf data management influence architects
performance. This include improved data sharinggrowed data security, better data integration,
minimized data inconsistency, improved data acdegsroved decision making and increased
end-user productivity. These reduce applicatiorettgpment time and optimize database access

as well as ease loading of data from the exteoratdt without writing programs.

4.6.3 Effectiveness of the database administration

Database administration refers to the whole setadiivities performed by a database
administrator to ensure that a database is alwegiahle as needed. Architects in construction
need information all the time. Effective adminisiva of database would ensure that the
information is available. The researcher soughtfdiother insight by asking the respondents to
rate the extent to which effectiveness of the dealadministration and softwargluences the
performance of architects in construction projddte findings of the study are illustrated in

Table 4.14

Table 4. 14: Database administration

Database administration Frequency Percentage

Very high 16 5.0

High 16 5.Q0

Moderate 22 4.375

Low 8 12.50

Not at all 2 3.125
Total 64 100
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The results in Table 4.14 indicate that an equahber 16(25%) of the respondents rated very
high and high, 22(34.375%) rated moderate, 8(12.5%) while only 2(3.125%) rated the
extent to which effectiveness of the database adtration and software influences the
performance of architects in construction proje@ata administration determines what data
needs to be present in the system and how thishdatto be presented, organized, managed, and
how different groups of users use it. Thus, sevesals sharing the data and centralizing offer
significant improvements that minimize data reduryaand perform fine tuning which reduces

retrieval time as supported by 50% of the respotsden

4.6.4 Nature of security provided for the softwaraised by architects.

The architects in construction projects and beingpleyees of the government undertake
projects that are of sensitive nature that requsaeguarding from unauthorized person. For
further understanding the researcher asked themdspts to rate the extent to which tiaure

of security provided for the software influenceg therformance of architects in construction

project. The findings of the study are illustrabed able 4.15

Table 4. 15: Nature of security

Nature of security Frequency Percentage
Very high 14 21.875
High 18 28.125
Moderate 18 28.125
Low 12 18.75
Not at all 2 3.125
Total 64 100
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The results in Table 4.15 indicate that 14(21.8@%he respondents rated very high 18(28.125)
rated high, 28.125% rated moderate, 12(18.75%} rete while 2(3.125%) rated not at the
extent to which the nature of security provide the software influences performance of
architects in construction projects. The naturesexurity restricts groups of users to specified
parts of the overall ICT applications. Their pragsand procedures can access only the data in
their subschema. Multiple levels of password piidec encoding of the data so that it is
readable only if passed through appropriate degodoutines create security system that

enforces user security and data privacy as suppbst&0% of the respondents.

4.6.5 Effectiveness of Disaster recovery solutioorfdata recovery after data is destroyed or
corrupted.

What would happen if the information technologypgted working? The impact of data loss or
corruption from hardware failure, human error, haglor malware could be significant. A plan
for data backup and restoration of electronic imfation is essential. The researcher investigated
this further by asking the respondents to rate tfieivs on the extent to which the effectiveness
of disaster recovery solutidnfluencethe performance of architects in construction ptj&he

findings of the study are illustrated in Table 4.16

Table 4. 16: Disaster recovery solution for data eovery

Disaster recovery Frequency Percentage
Very high 18 P35
High 10 .82%5
Moderate 16 .25
Low 16 5.0
Not at all 4 6.25

Total 64 100
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The results in Table 4.16 indicate that 18 (28.1p5%%6 the respondents rated very high,
10(15.625%) rated high, 16(25%) rated moderate253L6] rated low, while only 4(6.25%) rated
not at all the extent to which effectiveness ofadier recovery solution for data recovery after
data is destroyed or corrupted influences the padiace of architects in construction projects.
Reconstructing the correct state of database ft@rbackup and history of transactions ensure
data safety and integrity. Therefore, the archstegbrk can progress with no back and forth
stagnation as supported by 28(43.75%) of the refgus. However, 20(31.25%) of the

respondents disagree given that data recoveryageghenomenon.

4.7 Influence of Communication Systems on Performare of Architects in the Construction
Projects in Public Sector

The fourth objective was to assess how Communicadigstemsnfluence the Performanas
Architects in the Construction Projects in Publect®r The study was based on the following
sub-themes; Reliability of Communications systen@gnsistency of ICT network and
communication infrastructure and speed and clasitythe network connection system that

architects use in the construction projects.

4.7.1 Reliability of Communications Systems

Communication systems would include Email, teleghomternet, mobile phones, fax and
teleconferencing. Architects in construction prtgeneed reliable communication systems to
communicate effectively to different stakeholdétsr further insight on the study the researcher
asked the respondents to rate the extent to whetihbility of Communications Systems
influencesthe performance of architects in construction mojdhe findings of the study are

illustrated in Table 4.17
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Table 4. 17: Reliability of Communications Systems

Communication systems Frequency Percentage

Very high 30 815

High 14 .15

Moderate 10 1562

Low 8 12.50

Not at all 2 3.125
Total 64 100

The results in Table 4.17 indicate that 30(46.8758h)the respondents rated very high,
14(21.875) rated high, 10(15.625%) rated mode&{2.5%) rated low, while only 2(3.125%)
rated not at the extent to which reliability of Cwmmmications systems influences the
performance of architects in construction proje¢t68.75%0 of the respondents appreciate that
reliability of ICT Communications Systemsnprove the performance architects in that

communication is faster and reliable.

4.7.2 Consistency of ICT Network and Communicatiohnfrastructure

Architects in construction projects need the flditijpof working anywhere using the available
network and communication infrastructure this isgble when there the network is consistent.
The researcher sought to find out more by askiegélspondents to rate the extent to which the
consistency of ICT network and communication Irtftasture influences the performance of

architects in construction project. The findingshe# study are illustrated in Table 4.18
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Table 4. 18: Consistency of ICT Network

Consistency of ICT Network requency Percentage
Very high 18 28.125
High 26 40.625
Moderate 10 15.625
Low 10 1%62
Not at all 0 0

Total 64 100

The results in Table 4.18 indicate that 18(28.1258h)the respondents rated very high,
26(40.625%) rated high, and equal number10(15.62%%6d moderate and low the extent to
which consistency of ICT network and communicatiofrastructure solutions influences the
performance of architects in construction proje¢t£68.75%) of the respondents appreciate that
consistency of ICT network and communication intftasture solutions of computers improve
performance of architects in that data processingery fast as well as communication of the
information produced. This smooth flow of infornmati accelerates completion of the

architectural work. In addition, this provides dettegrity and data consistency.

4.7.3 Speed and clarity of the Network

Architects require networks that are fast and halarity in order to facilitate smooth
communication and transmission of information tdoas stake holders. High speed will enable
faster downloading and uploading while allowing foultitasking and uninterrupted streaming.
To seek further understanding on this the reseamm$ieed the respondents to rate the extent to
which the speed and clarity of the Network influesicthe performance of architects in

construction project. The findings of the study idltestrated in Table 4.19

50



Table 4. 19: Speed and clarity of the Network Commuication systems

Speed of the Network Frequency Percentage
Very high 18 P35
High 19 9.@87
Moderate 15 3.238

Low 9 14.063

Not at all 3 4.687
Total 64 100

The results in Table 4.19 indicate that 18(28.1258f)the respondents rated very high
19(29.687%) rated high, 15(23.438%) rated modefqfie}.063%) rated low and 3(4.687) rated
not at all the extent to which speed and clarityhaf network connection system influences the
performance of architects in the construction misje A faster network connection system
enables the architect to reduce development tindegagatly improves efficiency as supported
by 37(57.812%) of the respondents. Faster netwmean that information can be received and

transmitted on time and with clarity.

4.8 Influence of ICT Support staff (training and sklls) on performance of architects in
construction projects

The fifth objective was to examine how ICT suppstaff training and skillanfluences the
performanceof architects in the construction projects in paldector The study was based on
the following sub-themes; the ability of ICT suppstaff in handling computer systems to adapt
to changing ICT environment, Knowledge and expeegeof the ICT staff, ability of ICT
supports staff to handle and integrate the ICT iepfpbns and other software and the training

and development provided to ICT support staff.
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4.8.1 The ability of the ICT support staff handlingcomputer system (used by architects in
the construction projects) to adapt to changing ifCT environment.

The ICT support staff is an important part of theman resource that is used to operate the
architectural related ICT applications used by #ecls in construction projects. They need to be
regularly updated with the current trending tecbg@s to keep them at par with the ever
changing ICT technological environment. For furthesight into the study the researcher
investigated this by asking the respondents tothati views on the extent to which the ability
of the ICT support staff in handling computer syst¢o adapt to changing ICT environment
influences the performance of architects in comsitba project. The findings of the study are

illustrated in Table 4.20

Table 4. 20: The ability of the ICT support staff b handle computer system

Ability of the ICT support staff Frequency Percentage
Very high 10 15.625
High 20 31.25
Moderate 14 21.875
Low 18 28.125
Not at all 2 3.125

Total 64 100

The results in Table 4.20 indicate that 10(15.6258h)the respondents rated very high,
20(31.25%) rated high, 14(21.875%) moderate, 18¢Z8%6) rated low, while only 2(3.125%)
rated not at the extent to which the ability of t88 support staff in handling computer system

to adapt to changing ICT environment influences gbhgormance of architects in construction
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projects. ICT environment is an ever changing itgusffective technology today is obsolete
tomorrow. ICT support staffs that effectively adaptchanging environment ensure that the
architects get the latest information and are ugate with the latest technologies resulting in
quality architectural designs as supported by 38{@®B%0). However, 20(31.25%) of the

respondents do not see the influence of adapt&bidhe ever changing ICT environment as it
has been tested and proven ICT applications wodarddess of time lapse. Additionally,

20(31.25%) of the respondents felt that ICT applices are just beginning to take root and its

influence is yet to be felt.

4.8.2 Knowledge and experience of the ICT staff ircharge of ICT applications and
hardware used by architects in the construction prgects.

The kind of knowledge and experience that the supgaff has is important to architects in
construction projects since they always work asngas. Being in the same line of profession
means they have to share some attributes that ctsntieem. The research endeavored to
investigate this further to seek a deeper insightigking the respondents to rate the extent to
which knowledge and experience of the ICT staffuefices the performance of architects in

construction project. The findings of the study idltestrated in Table 4.21

Table 4. 21: Knowledge and experience of the ICT aff

Knowledge of the ICT staff Frequency Percentage
Very high 14 215
High 16 Q5.
Moderate 22 345
Low 10 .a2%5
Not at all 2 3.125
Total 64 010
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The results in Table 4.21 indicate that 14(21.8758h)the respondents rated very high,
16(25.00%) rated high, 22(34.375%) rated modera@15.625%) rated low, while only
2(3.125%) rated not at all the extent to which klealge and experience of the ICT staff in
charge of ICT applications and hardware influentes performance of architects in the
construction projects. Adequate knowledge andsshiill understanding of the procedures, data
policies, functions and information needs of thehdect. Thus, the architects get reliable,
accurate and timely information regarding a proyectk. 30(46.875%) see the need to ICT staff
competencies as a crucial factor to architectsop@idnce. However, 12(18.75%) disagree given

that the knowledge of ICT staff is hardly incorpeain the architectural work.

4.8.3 Ability of ICT supports staff to handle and ntegrate the ICT applications and other
software.

Architects in construction project use other sofsvapplications that may not be related to
architectural work but forms an important input tteeir performance such as management
information systems and financial systems. In ptitsuunderstand the relationship further, the
researcher asked the respondents to rate the dwntembich ability of ICT supports staff to
integrate the ICT applications and other softwiafeuencesthe performance of architects in

construction project. The findings of the study idltestrate in Table 4.22
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Table 4. 22: Handling and integration of ICT applications.

Integration of ICT applications Frequency Percentage
Very high 13 2251
High 13 2@31
Moderate 17 26256
Low 18 2350
Not at all 3 .6875
Total 64 001

The results in Table 4.22 indicate that that anabgumber 13(20.3125%) of the respondents
rated very high and high, 17(26.5625%) rated mdderd8(28.125%) low, while only
3(4.6875%) rated not at all the extent to which ahdity of ICT supports staff to handle and
integrate the ICT applications and other softwanffuénces the performance of architects in
construction projects. 26(40.625%) believe that KCipport staff ability to handle and integrate
the ICT applications influences performance of aedts in construction projects. However,

21(32.8125%) feel otherwise given that many arclsteely on individual ICT applications.

4.8.4 Training and development provided to ICT supprt staff in charge of ICT
applications and hardware used by architects

Training and development is a planned process wifgnattitude, knowledge or skills behavior
through a learning experience. The purpose of rdiaing is to develop the current and future
manpower needs of the organization, (manpower@oeommission, 1981). The training that is
provided to the ICT support staff must be relevanthe needs of the architects in construction
projects. To interrogate this relationship furttie researcher asked the respondents to rate their
views on the extent to which training and developimef ICT support staff influence the
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performance of architects in construction projdtte findings of the study are illustrated in

Table 4.23

Table 4. 23: Training and development of ICT supparstaff

Training of ICT support staff Frequency Percentage
Very high 10 azs

High 12 18.75
Moderate 22 345

Low 16 25.00

Not at all 4 6.25

Total 64 100

The results in Table 4.23 indicate that 10(15.6258h)the respondents rated very high,
12(18.75%) rated high, 22(34.375%) rated modef#€25.00%) rated low, while only 4(6.25%)
rated not at all the extent to which training arvelopment provided to ICT support staff in
charge of ICT applications and hardware influertbesperformance of architects in construction
projects. The results shows a dived opinion on reter as 22(34.375%) of respondents
appreciate that the training and development pealig the ICT support staff would influence
the performance of architects while almost an dguaimber 20(31.25%) do not see the need
for training and development of the ICT staff givbat they always seeks latest technologies in
the industry. Moreover, some of the ICT staff ati#g do not necessarily impact the architect

performance explaining why 22(34.375%) are not.sure

4.9 ICT applications on performance of architectsn construction projects
The researcher sought to find out the effects df &3plications on performance of architects in
construction projects. The study was based ondhewiing sub themes: increase productivity,
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increase efficiency, produce quality informatiompguce quality work, reduces working time

and availability of modern ICT applications in thanization.

4.9.1 ICT applications and productivity
Productivity understood to mean the ratio of outpatinput. The researcher asked the
respondents to indicate their level of agreemest tte use of ICT applications assist architects

increase their productivity. The findings of thadt are illustrated in Table 4.24

Table 4. 24: Architects productivity

Architects’ productivity Freaqiency Percentage
Strongly Agree 48 75.00
Agree 12 18.7
Neutral 4 6.25
Disagree 0 0
Strongly Disagree 0 0
Total 64 100

The results in Table 4.24 indicate that 48(75%fhefrespondents strongly agreed, 12(18.75%)
agreed, 4(6.25%) were neutral while none disagreedstrongly disagreed that the ICT
applications in the work place helps increase &ects productivity. 60(93.75%) agrees that ICT
greatly improves productivity. This indicates tiia¢ use of ICT applications immensely unlock

the full potentials of the architects and offertdreand more easy-to-use services.

4.9.2 ICT applications and efficiency
The researcher sought to find out if the architeeffficiency increased upon these of ICT

applications. Efficiency being defined as the ektenwhich time is well used for the intended
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task; the ratio of useful work to energy expendedsimply means reducing the amount of
wasted inputs. The respondents were asked to bedibair level of agreement that the use of
ICT applications help increase architects efficierithe findings of the study are illustrated in

Table 4.25

Table 4.25: Architects efficiency

Architects’ efficiency Frequency Percentage
Strongly Agree 42 635
Agree 12 8.15
Neutral 10 15.625
Disagree 0 0

Strongly Disagree 0 0

Total 64 100

The results in Table 4.25 indicate that 42(65.6258h)the respondents strongly agreed,
12(18.75%) agreed, 10(15.625%) were neutral whileendisagreed or strongly disagreed that
the current ICT applications assist in increasifigiency. With 54(84.375%) giving a nod that
ICT applications enhance efficiency is a clear ¢ation that the ICT applications reduce
wastage of resources which would otherwise beevitaige if relying on hand-based drawing
and techniques.

4.9.3 ICT applications and quality information.

The researcher sought to find out the effect of Igdplications on quality of information
produced by architects in construction projectse Taéspondents were asked to indicate their
level of agreement that the use of ICT applicatiassist architects produce quality information.

The findings of the study are illustrated in Ta#l26
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Table 4.26: Quality information

Quality information Frequency Percentage
Strongly Agree 24 37.50
Agree 22 3453
Neutral 8 3
Disagree 8 3@.
Strongly Disagree 2 3.125
Total 64 100

The results in Table 4.26 indicate that 24(37.508b)the respondents strongly agreed,
22(34.375%) agreed, 8(12.50%) were neutral, 8(22)5@isagreed, while 2(3.125%) strongly
disagreed that ICT applications helps productioguality information. A significant majority of

the respondents 46(71.875%) attests that ICT agipits help architects produce quality
information. The ICT applications ensure that infation is made available whenever wanted.
At the same time ensures that the information @ueate, timely, reliable and reusable over a
long period. The use of ICT applications thus inv@ocommunication between the architects in
construction projects and the stakeholders forctffe decision-making and coordination among

construction participants. This greatly reducespibssibility of scope creep.

4.9.4 ICT applications and quality work and output.

The researcher sought to find out the effect of l&pplications on architects production of
quality work, quality being defined as "meeting the requirements of thstomer." The
respondents were asked to indicate their leveg#ement that the use of ICT applications assist

architects produce quality work. The findings of 8tudy are illustrated in Table 4.27
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Table 4. 27: Quality work and output

Quiality work Frequency Percentage
Strongly Agree 26 40.625
Agree 26 4966
Neutral 10 a5.
Disagree 2 3.125
Strongly Disagree 0 0

Total 64 100

The results in Table 4.27 indicate that an equatber 26(40.625%) of the respondents strongly
agreed, 26(40.625%) agreed, 10(15.65%) were ne@{fall25%) disagreed while none strongly
disagreed that the use of ICT applications helgsraduction of quality output. The use of ICT
applications improves client’s satisfaction duenigh quality. This is supported by 52(81.25%)

of the respondents due to improved quality as @tresthe ICT applications.

4.9.5 ICT applications and time.

The researcher sought to find out the effect of Epplications on working time. Time as a
factor of production greatly determines the outdinte respondents were asked to indicate their
level of agreement that the use of ICT applicatioalp reduce working time. The findings of the

study are illustrated in Table 4.28

Table 4. 28: Reduces working time

Reduces working time Frequency Percentage
Strongly Agree 34 53.125
Agree 20 3A.2
Neutral 8 32
Disagree 2 3.125
Strongly Disagree 0 0

Total 64 100
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The results in Table 4.28 indicate that 34(53.1258h)the respondents strongly agreed,
20(31.25%) agreed, 8(12.50%) were neutral, 2(3.)2%%agreed while none strongly disagreed
that the use of ICT applications reduces workimgeti 54(84.375%) of the respondents believe
that use of ICT applications reduce working timeeTse of ICT applications speed up and ease

the preparation of drawings as well as modificagiohthe drawings.

4.9.6 Our organization has the modern ICT applicabns for use by architects in the
construction projects.

The researcher sought to find outh& organization had the modern ICT applicatiomauge by
architects. Modern ICT applications being referred to as theedh versions of The ICT

applications in the market. The findings of thedstare illustrated in Table 4.29

Table 4. 29: Modern ICT application

Modern ICT applications Frequency Percentage
Strongly Agree 6 B33
Agree 24 ST
Neutral 12 8.15
Disagree 12 18.75
Strongly Disagree 10 15.65
Total 64 001

The results in Table 4.29 indicate that 6(9.375%he respondents strongly agreed, 24(37.50%)
agreed, 12(18.75%) were neutral, 12(18.75%) disagrehile 10(15.65%) strongly disagreed
that theirorganization had the modern ICT applications fag bg architects in the construction
projects It is evident thatonly a handful of architectural institutions havevested in ICT
applications mainly due to cost implications. Thederstanding of the term Modern ICT
applications may also have contributed to the 1Z8%) who were unsure due to lack of
exposure.
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4.10 Correlational Analysis
Correlational analysis using spearman rho was ateduo determine the relationship between

the independent and dependent variables.

4.10.1 ICT Infrastructure and performance of architects
Correlation analysis was conducted to determinedlaionship between ICT Infrastructure and

performance of architects in construction projestdllustrated in Table 4.30

Table 4. 30: Correlational analysis for ICT Infrastructure

Correlation Infrastructure  ridemance
Spearman' rho Infrastructure Correlatmefficient  1.000 0.867

Sig. (2-tailed) : 0.133

N 64 64

Performance Correlation Coefficient @86  1.000

Sig. (2-tailed) 0.133

N 64 64

[I Correlation is significant at the 0.05 level é2led).

The analysis indicates that ICT Infrastructure has elation coefficient of 0.867. This is a
strong relationship that shows that ICT Infrastuuet determines the level of architects’
performance. Therefore, the null hypothesis isctegk and the alternative hypothesis accepted
that application of ICT Infrastructure influencechitects’ performance. The architects needs

effective ICT infrastructure to facilitate their vko

4.10.2 Hardware Efficiency and performance of archiects
Correlation analysis was conducted to determinergtationship between Hardware Efficiency

and performance of architects in construction mtgjas illustrated in Table 4.31
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Table 4. 31: Correlational analysis for Hardware Eficiency

Correlation Hardware Peniance
Spearman’'rho  Hardware Correlation tmeht 1.000 0.763
Sig. (2-tailed) . 237
N 64 64
Performance Correlation Coefficient 0.763 1.000
Sig. (2-tailed) 237
N 64 64

[I Correlation is significant at the 0.05 level é2led).

The analysis indicates that Hardware Efficiency hagetation coefficient of 0.763. This is a
strong relationship that shows that Hardware Eficy determines the level of architects’
performance. Therefore, the null hypothesis isatejd and the alternative hypothesis accepted
that application of Hardware Efficiency influenaelaitects’ performance. The architects need to
use efficient hardware to improve on their perfoncea

4.10.3 Software Capability and performance of archects

Correlation analysis was conducted to determineré¢teionship between Software Capability

and performance of architects in construction mtgjas illustrated in Table 4.32

Table 4. 32: Correlational analysis for Software Cpability

Correlation Software Peni@ance
Spearman’'rho Software Correlation Goetffit 1.000 0.932
Sig. (2-tailed) : .068
N 64 64
Performance Correlation Coefficient 0.932 1.000
Sig. (2-tailed) .068
N 64 64

(I Correlation is significant at the 0.05 level é2led).
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The analysis indicates that Software Capability hagetation coefficient of 0.932. This is a
strong relationship that shows that Software Cdipppbiletermines the level of architects’
performance. Therefore, the null hypothesis isctegk and the alternative hypothesis accepted
that application of Software Capability influencectatects’ performance. The architects must

use architectural software to greatly improve tipeirformance.

4.10.4 Communication Systems and performance of @ritects
Correlation analysis was conducted to determine redationship between Communication

Systems and performance of architects in constmugtrojects as illustrated in Table 4.33

Table 4. 33: Correlational analysis for Communicatbon Systems

Correlation Communication rfBemance
Spearman’ rho Communication Correlatioef@icient 1.000 0.667
Sig. (2-tailed) . .333
N 64 64
Performance Correlation Coefficient 0.667 1.000
Sig. (2-tailed) .333
N 64 64

(I Correlation is significant at the 0.05 level é2led).

The analysis indicates that Communication Systems baglation coefficient of 0.667. This is
a moderate relationship that shows that Commuwoicatystems determines the level of
architects’ performance. Therefore, the null hypsth is rejected and the alternative hypothesis
accepted that application of Communication Systémflsence architects’ performance. The

architects should use Communication Systems todugptheir performance.
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4.10.5 Support staff and performance of architects
Correlation analysis was conducted to determinerétaionship between Support staff and

performance of architects in construction projestdllustrated in Table 4.34

Table 4. 34: Correlational analysis for Support sté

Correlation Staff ridemance
Spearman'rho Staff Correlation Coédfit 1.000 0.567
Sig. (2-tailed) . 433
N 64 64
Performance Correlation Coefficient 0.567 1.000
Sig. (2-tailed) 433
N 64 64

(1 Correlation is significant at the 0.05 level &é2led).

The analysis indicates that ICT Support staff has datien coefficient of 0.567. This is a
moderate relationship that shows that ICT Supptatf sletermines the level of architects’
performance to a little extent. Therefore, the rutpothesis is rejected and the alternative
hypothesis accepted that application of ICT Supptaff influence architects’ performance. The
ICT support staff needs on-job training and develept to acquire the appropriate skills and

knowledge to enhance the architects’ performance.
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CHAPTER FIVE
SUMMARY OF FINDINGS, DISCUSSIONS, CONCLUSIONS AND
RECOMMENDATIONS
5.1 Introduction
This chapter represents the summary of findingsclosions and appropriate recommendations
in line with the objectives and elements of thalgtut also gives suggestions on areas for further

research.

5.2 Summary of findings

The study was intended to investigate the influemicenformation communication technology

(ICT) applications on performance of architectcamstruction projects in public sector, a case
of Directorate of public works (MOLH & UD). The sty was guided by five main objectives

which were: to establish the extent to which ICffastructure, determine how efficiency of ICT

hardware systems, assess how ICT software capalfilammunication systems and examine
how ICT Support Staff, influence the performanceuhitects in construction projects in public

sector.

5.2.1 Influence of ICT infrastructure on the performance of architects in construction
projects.

The study found out that 56.25% of the respondésitshat the shared resources had a high
influence on the performance of architects. Howet8r75% had no idea on the impact of such
resources on the performance of architects, whibd 2ated that these resources had very low
influence on the performance of architects. 62.506%6the respondents appreciated that
performance of physical ICT resources had a higluence on the performance of architects’

while 56.25% averred that effectiveness of opegasystems had a high influence on the
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performance in that data processing is very faswvels as communication of the information
produced. In addition, stable operating systemsirerthat the information produced is reliable.
Majority of respondents, 65.625% asserted thattyipe of operation functions had a high

influence on the performance of architects in catsion projects.

5.2.2 Influence of Hardware efficiency on the perfianance of architects in construction
projects.

The study revealed that 51.56% of the respondepfseaiate that stability of web and
application servers had a high influence on arctsteperformance as it improves data
processing and dissemination. In addition, statdb servers ensure that the information flow is
continuous with minimal interruption. The studyalshowed that effective application servers
provide the much needed software and data to tteilthe architectural work. 59.375% asserted
that capacity and speed of storage devices hadhaitfluence on the performance of architects
in construction projects in that data transferasyvfast as well as large volume of data can be

stored which would otherwise be left out.

The study revealed that 71.875% of the respondggrsoved that the speed of hardware enables
faster processing of data as well as transmissiwh thus had a high influence on the
performance of architects. 71.875% of the resposdaverred that accessibility of ICT
applications used in construction projects by dedi$ help automate the production of design
drawing, design change and also used to assishencteation, modification analysis or
optimization of a design and thus had a high imfage on the performance of architects.
However, 25% of the respondents had no idea aleuinipact of the ICT applications given

that only a few of the institutions have fully erabed the use of ICT applications.
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5.2.3 Influence of Software capability on the perfoanance of architects in construction
projects.

The study showed that 68.75% of the respondent®app software reliability highly influences
architects performance in that consistency in gatgessing enables prediction of the possible
outcome. 53.125% accepted that data managemenbvsgprdata sharing, improved data
security, better data integration, minimized dateonsistency, improved data access, improved
decision making and increased end-user productiaitgl thus had a high influence on the
performance of architects . The results indicatet 71.875% of the respondents support that
software capability highly influenced the perforroarof architects by enabling them to carry out
their architectural work. 50% of the respondenthhigrated high the influence of data
administration since it determines what data neéedse present in the system and how this data

has to be presented organized, managed, and hiaredif groups of users use it.

The study also revealed that 50% of the respondeiglsly rated the nature of security

influenced the performance of architects. The sgcrestricts groups of users to specified parts
of the overall ICT applications. 43.75% of the @sgents agreed that disaster recovery solution
had a high influence on the performance of arctitand also showed that reconstructing the
correct state of database from the backup andriigtbtransactions ensure data safety and
integrity. However, 31.25% of the respondents disaggiven that data recovery is a rare
phenomenon since most of the architects operatéhen own laptops or PCs and are not

networked.
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5.2.4 Influence of Communication Systems on the permance of architects in construction
projects.

The study revealed that 68.75% of the respondeatesl the reliability of communication system
as having a high influence on the performance dafhitects this is due to efficient
communication between the various stake holders/588 of the respondents recognized that
consistency of ICT network and communication infiasture solutions of computers improves
the performance architects. In addition, reliablebwservers, networks ensure that the
information flow is continuous with minimal integtion. 57.812% of the respondents showed
that faster, clear networks and communication systenables the architect to reduce

development time and greatly improves his performrean

5.2.5 Influence of Human resource - Support staff ro the performance of architects in
construction projects.

The study revealed that 46.875% of the respondsfitsed that ability of (ICT) support staff to
adapt to changing IT environment had a high infageon the performance of architects as it
ensures that the architects get the latest infeomaand are up-to date with the latest
technologies which results into quality architeatudesigns. However, 31.25% of the
respondents do not see the influencé&opport staff ability taadapt to the ever changing ICT
environment having any significant influence on grexformance of architects since as tested
and proven ICT applications work regardless of tiapgse. Additionally, ICT applications are
just beginning to take root and its influence is tgebe felt. 45.875% saw the need of ICT staff
competencies as a crucial factor to architectsopmdnce. However, 18.75% disagree given that

the knowledge of ICT staff is hardly incorporatedhe architectural work.

69



The study also showed that 40.25% of the respoadgroved that handling and integrating
ICT applications with other software helps in urs@nding the inter-relationships between data
stored in different applications and had a higlugrice on performance of architects. However,
32.812% felt otherwise given that many architeely on individual ICT applications. Barely

34.375% felt training and development to the supgt@ff was necessary to equip them with the
knowledge of current information Systems (IS) anchiectural section needs. The study also
showed that 31.25% had a low influence rating @ning and development need for ICT

support.

5.2.6 ICT applications and the performance of archiects

The findings revealed that 93.75% of the resporsdleapported that IC&pplications greatly
improves productivity. 84.375% agreed that ICT aations enhance efficiency by reducing
wastage of resources which would otherwise beevitaige if relying on hand-based drawing
and techniques. 71.875% attested that ICT appicagproduce quality information by providing
accurate, timely, reliable and reusable over a Ipagod as well as making the information
available whenever wanted. 81.25% agreed that $leeofi ICT applications improved quality
work (service delivery) while 84.375% of the resgents believed that use of ICT applications
reduce working time, speeding up and easing th@apation of drawings as well as the
modification of the drawings while at the same tiwigers the possibility to simulate and
visualize the building in a nearly realistic wayowkver, only 46.875% of architectural

institutions have invested in modern ICT applicasionainly due high cost.

5.3 Discussion of the findings
The findings confirm that ICT applications improe#iciency by reducing wastage of resources

which would otherwise have been inevitable if nefyion hand-based drawing and techniques.
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The study confirms the findings by Almarabeh & Bu@010) that ICT applications help
architects to increase their performance and toycaut the desired functions with ease and
professionalism. Moreover, the use of ICT applmadi aids cost estimations before the concept
has reached the required level of precision siaterence can always be made based on previous

works which is readily available.

The study has also shown that ICT applications renslbe information is accurate, timely,

reliable, readily available and reusable over aglgmeriod. This guarantees improved
communication between the architects in constragiimjects and the stakeholders for effective
decision-making and coordination among construcpanticipants which greatly reduce the
possibility of scope creep. The findings therefeemforces the observations by Ruikar et al.
(2005) that the use of ICT by architects in corgtam projects can impact on the traditional
processes of organization in construction projedigh can result to changes in organizational

processes, working methods and culture.

The study also showed that ICT applications halgacreasing the quality of work and output
and reduce the development time by speeding ugasidg the preparation of drawings as well
as the modification of the drawings while at theneaime offers the possibility to simulate and
visualize the building in a nearly realistic wayh€Be findings aver the assertions by AlMansoori
(2010). The study also showed that ICT applicatierssure increased efficiency and
effectiveness of architects in construction prgecAdditionally, only a few architectural

institutions have invested in ICT applications ntidue to cost implications as huge sum of
money is usually required to install. This has Hesliin a few architectural institutions with

financial muscle investing in ICT applications. .
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The study showed that the shared resources haydittle impact on the architect performance
since they do not have direct bearing on the achital work. These resources are normally
used for general applications in the institutionfdoilitate the operations. Thus, these shared
resources as claimed by Broadbenta et al. (199%hlerarchitects to share the ICT capabilities
which provide services for other systems of theanization. Performance of physical ICT
resources is important for high data processingeégpéess energy consumption, reliability,
perform the intended purpose and improves commtioicaf the information produced. Data
security regulates access to information henceitiigh interference with the information.
Effective and stability web servers provide the muneeded software and data to facilitate the
architectural work. Web servers accelerate datagssing as well as communication of the
information produced and at the same time enswethie information flow is continuous with
minimal interruption. This smooth flow of informati hastens completion of the architectural
work. Web servers ensure reliability and enablgdarolume of data to be stored which would
otherwise be left out. These attest to the finding®eansupap & Walker, (2005) that the use of
ICT application by architects in construction potgereduces the time for data processing and
communicate information, and improve communicatidos effective decision-making and
coordination among construction participants. Tkishances construction productivity as
suggested by Liston et al (2000). The use of ICPliagtions in construction projects automate
the production of design drawing and design chaage also used to assist in the creation,

modification analysis or optimization of a design.

The use of software in data processing enabledqgpied of the possible outcome. The use of
software in architectural work improve data sharimgprove data security, ensure better data

integration, minimize data inconsistency, improwaadaccess, improve decision making and
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increase end-user productivity. These reduce agipit development time and optimize
database access and enable the architects to rpetf@ intended architectural work. Data
administration determines what data needs to bgepten the system and how this data has to
be presented, organized, managed, and how diffepentps of users use it. These support
Patrizio et al. (2004) that software provides thg-tb-day work needed to monitor and maintain
a continuous ICT infrastructure and operating systeThus, data sharing and centralizing
minimize data redundancy and perform fine tuningcWhreduces retrieval time. The data
security through password protection restricts gsoaf users to specified parts of the overall
ICT applications which minimize data interferenB&constructing the correct state of database
from the backup and history of transactions enslata safety and integrity. This is echoed by
Garcia-Molina & Polyzois (2002) software applicatso ensure continuous operation of

applications and database in the presence of disast

The consistency of ICT network and communicatiofrastructure solutions of computers
accelerate data processing as well as communicatithe information produced. For this reason
Abdalla (2006) assert that ICT has emerged as #&mrnmediary in assisting successful
communication between architects in constructiarjguts and stakeholders. A faster network
connection system enables the architect to redeselapbment time and greatly improves
efficiency. These findings resonate with World B42K05) and Yesser (2005) that these ICT
applications save time, increase convenience. Gletwork system enables the architects to

easily carry out their architectural work.

ICT environment is an ever changing industry, dffectechnology today is obsolete tomorrow.
Thus, the ability of the ICT support staff to adaptchanging environment ensure that the

architects get the latest information and are ugete with the latest technologies resulting in
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guality architectural designs. Moreover, outdatgstesm is sub-standard and is likely to give
inadequate information. Staff with outdated infotimia is ineffective and is likely to maintain
outdated systems which do not serve the current ridethe architects. However, ICT
applications are just beginning to take roots dasdnifluence is yet to be felt. ICT support staff
with adequate knowledge and skills aid understandirthe procedures, data policies, functions
and information needs of the architect. Thus, dhe architects reliable, accurate and timely
information regarding a project work. IntegratedTl I@pplications help in understanding the
inter-relationships between data stored in diffesgplications. The ability of ICT support staff

to handle ICT applications helps in draughtingadietg and 3D visualization.

5.4 Conclusion

The study sought to assess the influence of infaamacommunication technology (ICT)
applications on performance of architects in cartston projects in public sector. The research
objectives were used to guide the collection ouneml data from the respondents. The study
examined five aspects of ICT applications and wadegl by five objectives. Research objective
one in this study was to establish the extent tdachvHCT infrastructure influences the
performance of architects in construction projentgublic sector. The study showed that the
shared resources moderately influence architedompeance since they make the architectural
work easy since they are normally used for geregyplications in the institution to facilitate the
operations. The ICT infrastructure consumes lessgsm speeds up data processing, effective.
Thus, the ICT infrastructure reduces the developntene as well as ensures customer
satisfaction by meeting the performance requirenasnper the technical specifications. Data
security regulates data access which reducesenteide with the information. This ensures data

reliability and authenticity of the information.
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Research objective two in this study was to deteenmiow efficiency of ICT hardware systems
influences the performance of architects in com$imn projects in public sector. The study
revealed that ICT hardware efficiency improve aeatts performance in that data processing is
very fast as well as communication of the inform@atproduced. In addition, it ensures that the
information flow is continuous with minimal inteption. This smooth flow of information
accelerates completion of the architectural workT |hardware efficiency ensure more
information can be stored which would otherwiserbksét out while ensure that the same data
can be retrieved whenever needed. Moreover, the cat be recovered in case of hardware

crash.

Research objective three in this study was to &shalthe extent to which ICT software
capability influences the performance of architestsonstruction projects in public sector. The
study found out that the ICT applications autontatgeproduction of design drawing and design
change and also used to assist in the creationificadtbn analysis or optimization of a design
which greatly reduce development time and ensueatctatisfaction. Additionally, the software
ensures consistency in data processing and predictf the possible outcome. This gives
relatively acceptable work and authenticity of thearmation produced which in the long run

facilitates architects performance.

Research objective four in this study was to as8esinfluence of Communication systems on
the performance of architects in construction mtsjén public sector. The study found out that
Communication systems improve architects performanchat data processing is very fast as
well as communication of the information produckdaddition, stable Communication systems
ensure that the information flow is continuous wmimimal interruption. This smooth flow of

information accelerates completion of the architesdt work. Moreover, Communication
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systems improve stakeholders’ participation in texelopment process which ensure clients

satisfaction and reduce discrepancies.

Research objective five in this study was to exanow ICT Support Staff influence the
performance of architects in construction projestpublic sector. The ICT environment is an
ever changing industry, effective technology todagbsolete tomorrow. Effective ICT support
staff adapts to changing environment and that ttleitacts get the latest information and are up-
to date with the latest technologies resulting ualdy architectural designs.ICT support staff
with adequate knowledge and skills aid understandirthe procedures, data policies, functions
and information needs of the architect. They ensluaie the architects get reliable, accurate and
timely information regarding a project work. Moreoy the ability of the ICT support staff to
integrated ICT applications help in understandimg inter-relationships between data stored in
different applications. This improves data shariagd centralizes data to minimize data

redundancy and reduce retrieval time.

5.5 Recommendations
Based on the findings of this study and the conmatusnade, the study makes the following
recommendations for policy action by architectsconstruction project in public sector given

that ICT application have a bearing on their progperformance:

There is need to increase training and developofahie ICT Support staff to make them

more effective.

There is need to install Communication systemsiafndstructure relevant to the architects

The architects need to use efficient ICT hardware
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The architects need to use ICT software capabéeadmplishing the architectural work

The study recommends that there should be greatkel®lder’'s participation in the

development to promote ownership.

The study recommends that the organizations upgrad@T equipments to conform to the ever

changing technology environment

5.6 Suggestions for further research

The empirical study has specified a number of @atévssues that the research project did not
investigate, but which might be important for fugtiresearch on the influence of information
communication technology (ICT) applications on periance of architects in construction

projects in public sector. The following areas suggested for further research:

The influence of organizational culture on archgeperformance

The influence of leadership skills on architectstfprmance

The implementation of computer-integrated desigh@mstruction
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APPENDICES

APPENDIX |

LETTER TO RESPONDENTS

Gituthu P. Maina
University of Nairobi
Main Campus,
NAIROBI.
Dear Respondent,

RE: ACCEPTANCE LETTER

| am a student at University of Nairobiundertakeglegree of master of project planning and
management. | have chosen you to participate is tésearch on influence of information
communication technology applications on perforneaotarchitects in construction projects in
public sector: the case of directorate of publick8pKenya. Your responses will be used for the
research purpose only and your identity treatet wiot of confidentiality.

Kindly respond sincerely to the issues in the qaestire. Please read and answer the questions
by ticking the correct answer (choice) to the guestgiven.

Thanking you in advance of your response.

Yours truly,

Gituthu P. Maina

University Of Nairobi
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APPENDIX II:
QUESTIONNAIRE FOR ARCHITECTS IN CONSTRUCTION PROJEC TS IN PUBLIC
SECTOR
Instructions
Please answer the following questions as accuratepossible.
Tick the correct answer in the boxes provided agjdhe questions where necessary.
Write brief answers where explanation is required.
You need not write your name on the questionnaire.

Information will be treated with confidentiality.

SECTION A: DEMOGRAPHIC CHARACTERISTICS OF RESPONDEN TS

1. Please state your Sex Male Fema

2. Select the Age bracket you belong to by ticking thappropriate

18 -29 30-39 40 49 50 59 Over 59

3. How long have you beerin the Construction Projects of Public Sector of Kaya? Please

tick as appropriate

Less than a year 1-5 Years 6 — 10 Years

11 - 15 Year 16 - 20 Ye Over 20 Yearq
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SECTION B: INFLUENCE OF ICT INFRASTRUCTURE ON PERFO RMANCE OF

ARCHITECTS IN THE CONSTRUCTION PROJECTS.

4. Please indicate the extent to which each of thevahg ICT infrastructure elements would
influence the performance of Architects in the Garion Projects to you as an architect.
For each indicator indicate the level of influetgeticking (V) on the space corresponding to
the correct answer in each question below.

Scale:Not at All = 1; Low = 2; Moderate = 3; High = 4; eHigh = 5

ICT Infrastructure 1 2 3 4 5

Nature of shared resources such as storage devices,
networks, printers among others. used in the orgaion

by architects

Performance of physical ICT resources such as ctargu

printers among others available to the architect

Effectiveness of operating systems installed in the

computers

Accessibility of ICT applications used in constrant

projects by architects

ICT infrastructure influences the performance oflfitects

in the construction projects in public sector
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SECTION C: INFLUENCE OF ICT HARDWARE EFFICIENCY ON PERFORMANCE

OF ARCHITECTS IN THE CONSTRUCTION PROJECTS.

5. Please indicate the extent to which each the faligwefficiency of hardware elements would
influence performance of architects in the consitoacprojects. For each indicator indicate
the level of influence by ticking\j on the space corresponding to the correct answesach
guestion below.

Scale:Not at All = 1; Low = 2; Moderate = 3; High = 4; eHigh =5

Efficiency of ICT Hardware 1 2 3 4 5

Stability, reliability, speed, accuracy of web and

application servers

Capacity and speed of storage devices used ® stor

architectural data

Speed of hardware

Efficiency of ICT Hardware influence the performanc

of Architects in the construction projects in paldector

SECTION D: INFLUENCE OF ICT SOFTWARE CAPABILITY ON PERFORMANCE

OF ARCHITECTS IN THE CONSTRUCTION PROJECTS.

6. Please indicate the extent to which each the faligwvelements of software capability would
influence performance of architects in the consitoacprojects. For each indicator indicate
the level of influence by ticking\j on the space corresponding to the correct answesach

guestion below.
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Scale:Not at All = 1; Low = 2; Moderate = 3; High = 4; eHigh = 5

ICT Software Capability 1 2 3 4 5

Reliability and capability of software availablette

architects for use in architectural design

Nature of data management in the system used bitests

Effectiveness of the database administration aftd/ace

used by the architects

Nature of security provided for the software usgd b

architects

Effectiveness of disaster recovery solution foadatovery

after data is destroyed or corrupted

ICT software capability influence the performanée o

Architects in the construction projects in pubkcwor

SECTION E: INFLUENCE OF COMMUNICATION SYSTEMS ON T HE

PERFORMANCE OF ARCHITECTS IN THE CONSTRUCTION PROJE CTS.

7. Please indicate in your own opinion the extent tuctv each the following elements of
Communication System would influence performanceadathitects in the construction
projects. For each indicator indicate the level of influertog ticking () on the space
corresponding to the correct answer in each quebgtow.

Scale:Not at All = 1; Low = 2; Moderate = 3; High = 4; eHigh =5
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Communication systems 1 2 3 4 5

Reliability of Communications systems used by asats
for example Computers, Mobile, Wi-Fi, Scanners and

others

Consistency of ICT network and communication
infrastructure solutions of computers used by &echs in

the construction projects

Speed and clarity of the network connection sysisad

by architects in the construction projects

Communication systems influence the performance of

Architects in the construction projects in pubkctr

SECTION F: INFLUENCE OF ICT SUPPORT STAFF ON PERFORMANCE OF

ARCHITECTS IN THE CONSTRUCTION PROJECTS.

8. Please indicate the extent to which each the fatigvelements of ICT support staff would
influence performance of architects in the consitoacprojects. For each indicator indicate
the level of influence by ticking\j on the space corresponding to the correct answesach
guestion below.

Scale:Not at All = 1; Low = 2; Moderate = 3; High = 4; eHigh = 5

ICT Support staff 1 2 3 4 5

The ability of the ICT support staff in handlingnosputer

system to adapt to changes in ICT environment

Knowledge and experience of the ICT staff in chage
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ICT applications and hardware used by architectaen

construction projects

Ability of ICT support staff in handling and inteding the

ICT applications and other software

Training and development provided to ICT suppatfsn

charge of ICT applications and hardware used blyit@ats

ICT support staff influence the performance of irects

in the construction projects in public sector

SECTION G: ICT APPLICATIONS AND PERFORMANCE OF ARC HITECTS IN
CONSTRUCTION PROJECTS.
9. Please indicate the level of agreement or disagratran the following statements in
regards to performance of architects in the con8tmi projects in public sector. Please tick
(\) the space corresponding to the correct answerdh guestion below.

Scale:Strongly Disagree = 1: Disagree= 2: Neutral = 8re®e =4: Strongly Agree =5

Statements 1 2 3 4 5

The ICT applications in our work place helps aretii$

in construction projects to increase their proihitgt

The current ICT applications assist in increasing

efficiencyof Architects in the Construction Projects

Architects in the construction projects have been
producing quality information through use of thel'IC

applications provided to them
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The ICT application in the workplace helps archigen

the construction projects to produce quantity apat

The ICT applications provided to architects in the
construction projects allows them to take shoiteetin

doing their work

Our organization has the modern ICT applicatioms fo

use by architects in the construction projects
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