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Abstract

Building surveying employers are requiring graduates with a

high level of cognitive and experiential skills to enable them

to survey buildings directly after graduation with little or no

supervision.This has led to a change in thinking for educators

as providing this type of graduate requires learning and

training material that is time-consuming and costly to

provide, as it requires learners to be actively involved in real

surveying tasks. This paper presents the results of a

prototype application developed to enable inexperienced

surveyors to learn building pathology without leaving their

desktops.
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Introduction

Online education has generated tremendous

excitement both inside and outside higher

education. For some, it offers the potential to

provide learning to new audiences; for others, it

offers the opportunity to fundamentally

transform learning delivery and the competitive

landscape (Poehlein, 1996). Among those

institutions with better-defined reasons for

embracing online education the rationales vary,

but they often fall into one of the four broad

categories:

(1) expanding access;

(2) alleviating capacity constraints;

(3) capitalising on emerging market

opportunities; and

(4) serving as a catalyst for institutional

transformation (Volery and Lord, 2000).

If universities want to take advantage of online

education then it is essential to identify and

understand the critical success factors affecting

the online delivery of education. Indeed, if we

continue to re-implement conventional models

borrowed from classroom-based or distance

education focused on passive transmission, we

can expect only marginal improvements and

may well simply escalate costs.

The e-learning marketplace is growing

rapidly. For example, in May 2000, Fortune

Magazine estimated that online learning will

become a $22 billion market by 2003 (Morgan,

2001) and the estimates keep on rising.

Research from IDC (an American Research

firm) estimated that the US executive e-learning

market alone would grow from less than $1

billion in 2001 to $7 billion in 2 years (Morgan,

2001). Numerous companies are entering this

market by converting old product offerings into

new digital forms. If academic institutions wish

to match their industrial competitors then more
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work needs to be undertaken to provide

e-learning services.

Morgan (2001) states that there are 13 “must

ask” questions that need to be asked about

e-learning products and services. The questions

are as follows.
. What services does the e-learning supplier

or application that you are considering

actually provide?
. What type of instructional content is being

supplied?
. How granular is the content?
. Is it possible to customise the product or

service being offered?
. How flexible and focussed is the learning

experience provided?
. How interactive is the learning system?
. Is the learning system intended to

complement or replace face-to-face styles of

education?
. Is the learning architecture open or closed?
. Does the system allow you to enrich

learning through complex behavioural

simulations?
. Does the desire to assess and evaluate

learning dominate the learning process and

end up getting in the way of real learning

and the enthusiasm with which users will

embrace the system?
. To what extent does the learning product or

service result in the creation and sharing of

new knowledge?
. How secure and confidential is the learning

system?
. Is the learning system “second generation”

and also positioned for “third generation”

development? (Morgan, 2001)

These 13 questions, when properly answered,

provide a solid basis for evaluating online

learning and education products, and for

positioning an organisation’s approach to

e-learning with an eye on the future instead of

the past.

Some key factors at a much higher level than

the 13 questions have been highlighted by Volery

and Lord (2000). These should be used for

effective online delivery of educational material.

Effectiveness of online delivery

Webster and Hackley (1997) remarked that

students’ performance, measured by their

marks, represents a key aspect of teaching

effectiveness. However, several studies have

shown that there is little or no difference in

student performance between educational

television and face-to-face instruction (Wetzel

et al., 1994) or between video instruction and

face-to-face instruction (Storck and Sproull,

1995). Webster and Hackley (1997) further

suggested that the following dimensions can

capture the concept of effectiveness: student

involvement and participation, cognitive

development, technology self-efficiency (i.e. the

belief that one has the capability to interact with

a given technology), perceived usefulness of the

technology employed, and the relative

advantage of online delivery.

According to studies conducted by Dillon

and Gunawardena (1995) and Leidner and

Jarvenpaa (1993), three main variables affect

the effectiveness of online delivery: technology;

instructor characteristics; and student

characteristics.

Technology

The reliability, quality and medium richness are

the key technological aspects to be considered

(Sanders Lopez and Nagelhout, 1995). In

particular, the network set-up should allow for

both synchronous and asynchronous exchange;

students should have convenient access (e.g.

through a remote access); and the network

should require minimal time for document

exchange. The quality of the interface also plays

a critical role (Trevitt, 1995). The literature

concerning interface design for online delivery

ranges from the highly artistic (Laurel, 1990) to

too highly technical (Blattner and Dannenberg,

1992). Reeves and Harmon (1993) presented a

synthesis between these two tendencies and

identified the following dimensions as being

important in the user interface: ease of use,

navigation, cognitive load, mapping, screen

design, information presentation, aesthetics,

and overall functionality.

The perceived richness of the technology

should also influence the effectiveness of online

delivery. In medium richness theory (Daft and

Lengel, 1986), a rich medium is one that allows

for both synchronous and asynchronous

communication and supports a variety of

didactical elements (text, graphics, audio and

video messages). A central part of the medium
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richness relates to interactivity. Indeed,

McIntyre and Wolff (1998) noted “. . .one of the

powers of interactivity in a web environment is

the capability to engage by providing rapid,

compelling interaction and feedback to

students.” Engagement is also enhanced by

problem-based presentation of educational

material. An engaged student is a motivated

student (Neorman and Spohrer, 1996).

Instructor characteristics

Collis (1995) remarked that the instructor plays

a central role in the effectiveness of online

delivery: “. . .it is not the technology but the

instructional implementation of the technology

that determines the effects on learning.”

Webster and Hackley (1997) suggested that

three instructor characteristics influence

learning outcomes:

(1) attitude towards technology,

(2) teaching style, and

(3) control of technology.

Students attending a class with an instructor

who has a positive attitude towards distributed

learning and who promotes the technology are

likely to experience more positive learning

outcomes. In a distributed learning

environment, students often feel isolated since

they do not have the classroom environment to

interact with the instructor (Serwatka, 1999).

To overcome this feeling, instructors can

provide various forms of office hours and

methods of contacts for the students. Most

importantly, the instructor should exhibit

interactive teaching styles, encouraging

interaction between the students and the

instructor. Students in Internet distance

learning courses often face technical problems.

It is therefore, crucial that the instructor has a

good control of the technology and is able to

perform basic troubleshooting tasks (e.g. adding

a student at the last minute, modifying students’

passwords, changing the course settings).

Organisational skills go hand in hand with

control of technology. Haynes et al. (1997)

remarked that a designated instructor is

essential for overall coordination and that, as the

development of an online course is labour

intensive, both faculty and technical resources

must be identified and committed to the

schedule at an early stage.

Student characteristics

A variety of characteristics with potential

influence on online delivery can be identified in

the literature. As maintained by Colley et al.

(1994), such variables as prior experience,

having a computer at home, and personality

produce gender differences towards computers.

Reinen and Plomp (1993) found that computer

usage at school was dominated by males in most

of the 21 countries they surveyed. Computer

experience is another variable which can have an

interaction with gender (Kay, 1992).

In addition to gender, other demographic

characteristics are likely to impact on the

effectiveness of online delivery. It is anticipated

that the programme in which the students are

enrolled will play a role. The enrolment

interacts with computer experience. Another

demographic variable to be considered relates to

the country of origin of the student.

Leidner and Jarvenpaa (1995) also suggested

that students lacking the necessary basic skills

and self-discipline might do better in a

traditionally delivered mode. Similarly, the

brightest and most motivated students may

prefer to learn in an individual competitive

environment rather than sharing their

knowledge with less motivated, less bright

students in a traditional classroom setting.

Learning in building surveying using
computers

Using computers to train inexperienced

building surveyors is a relatively new idea.

Researchers who consider the usage of

computers to train surveyors include Mika

(1999, 2000), Parnham and Middleton (2000)

and Shelbourn et al. (2000).

Much work has been carried out to provide a

surveyor with a procedural framework to adhere

to when undertaking a survey. Authorities differ

on the question of whether it is better to

commence the full inspection internally or

externally. Many suggest that it is better to

inspect internally initially, as this will cause the

least convenience to the occupier (Melville et al.,

1992), while others seem to suggest that

commencing with an external inspection follows

more logically the order in which it is usual to

report (Hollis, 2000). Hoxley (2002) suggests
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“. . .in many respects the order of inspection is

a matter of the personal preference of the

surveyor but what is most important is that the

inspection is carried out in a logical sequence

with which the surveyor is familiar.” This is

applicable for a surveyor who has gained enough

experience to be able to recognise what their

individual “logical sequence” is.

However, for a younger, more inexperienced

surveyor this may prove difficult. The ability of

a computer to simulate the experiences of a

number of experienced surveyors to enable

a computer-aided-learning tool to be developed

could provide a means for younger surveyors to

learn how to undertake a survey in a residential

building. In an editorial of this journal, Hoxley

(1996) describes a scenario that hypothesised

this theory.

At this time, other authors were also

considering technology as a tool to aid

education. Kane (1997) reviewed the changing

role of the field computer in the surveying

profession and addressed the primary uses and

requirements of portable Information

Technology (IT) in geotechnical applications.

Kane also described the growing trend towards

Global-Positioning-Systems (GPS) and

concluded with a prediction of the design of the

surveyors’ mobile computer in the new

millennium. His conclusions were realistic in

their proposal, but the increased use of GPS

systems that Kane foresaw has yet to be realised.

This may be due to the cost of getting

information to field handheld systems using the

WAP technology developed currently. What

Kane envisaged is becoming more standard, but

for smaller practice the more traditional

methods will be used for a few years yet, as they

will need to be reassured by larger organisations

proving that the cost and time investments in

this new technology will be beneficial to them.

Paterson et al. (1997) conducted research

showing how computer vision has the potential

to improve the exterior inspection of large

buildings. A robot was developed that could

perform a number of tests, with the computer

vision used to locate the robot and thus, the

defects.

Perhaps the answer lies in the research

conducted by de Boehmler (1998). This

research showed that realistic data entry and

data handling are key to unlock the power of

modern computer tools for all forms of building

management functions. A survey system is

needed to obtain the vital data collected about a

property and entered into any management

database. Three discrete usage areas for

computer technology are identified: data

collection, manipulation, and presentation.

The key differences between the various types of

building survey are outlined. The conceptual

and actual challenges in each survey system are

explored. Past problems and mistakes in

applying technology are discussed. Innovative

automated, efficient, and integrated solutions

are suggested. A new multimedia and

completely digital approach is recommended

for applying new computer-based tools to all

kinds of property inspection. The future tools

for super-efficient building surveys for the 21st

century are considered and predicted.

De Boehmler outlines some of the ways in

which technology could reduce the amount of

mistakes being made by inexperienced

surveyors. However, the actual knowledge

needed to add information into a system, still

needs to be acquired by an inexperienced

surveyor. The use of technology is only a

prompt for information; the skills need to be

learnt and developed in other ways.

After many false dawns, computer processing

power and software development have at

present reached a stage when one can clearly see

that IT can play a significant role in the work of

construction and property professionals.

A paper written by Scott et al. (1993/1994)

highlighted this revolution in computer

technology and conducted a survey

demonstrating the use of computers in the

construction industry. Whilst computers can

take much of the drudgery out of some of the

technical work required to plan buildings,

(Marir et al., 1998) they will never be able to

inspect buildings. Any person who watched the

Channel 4 “Dispatches” programme

“Surveying the Surveyors” on 25 February

1999 would have been severely depressed by the

poor level of competence demonstrated by ten

randomly selected house surveyors.

The programme was based on the work carried

out by Hollis and Bright (1999). This research

examined the perceived concern in the public

arena about the quality of residential surveys

and suggests a high rate of sub-standard
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reporting within the residential surveys.

The Homebuyer form of report was used in a

test of survey standards. A sample of ten

surveyors examined the same house in

controlled circumstances. Only one surveyor

identified each of the three key defects within

the property. The research considers the

method of assessment of quality within surveys

and reports on the identification of defects and

the levels of recognition. The overall picture

portrayed from the results suggests a failure rate

of 90 per cent. Taking the most favourable

approach to the findings it could be argued that

just 20 per cent of the reports were adequate.

It is suggested that at least 60 per cent of the

survey reports failed to reach an adequate

standard. The variation acceptability depends

upon the evaluation of the report provided by

each surveyor. Whichever way the results are

viewed it does not paint a healthy picture of the

residential surveying profession. The research

concluded that there is an unexpectedly high

level of reporting that falls below an acceptable

standard. Recommendations are made for the

improvement of standards, an assessment of the

skills required and the requirements for the

education process for surveyors.

In early 2000, Hollis (2000a) looked at the

analysis of the methodology of inspection of

parts of two buildings. The research looked at

the observation process of inspection

undertaken by a sample of six surveyors. This

showed that parts of the exposed interior of the

building were not being looked at. The time for

the examination of a room was created by tests

to set a model against which the inspections

could be measured. The conclusion of this was

that the inspection might only be 10 per cent of

that anticipated. This type of research of how

long a surveyor should spend on a survey was

also interesting to Mika (2001). Mika’s research

examined the time that took surveyors to

complete a RICS/ISVA Homebuyer survey and

valuation survey. Over 650 surveyors (94 per

cent response rate) completed datasheets on

how long they spent at a site, dictating and

finally checking a Homebuyers’ report on four

property types. The sample for the research

represented over 45 per cent of those

professionals that carried out Homebuyers’

reports. The sample was drawn from

organisations, varying in size from large

corporates to sole practitioner firms. The results

of this research were compared to the earlier

work carried out by Hollis and Bright (1999).

The method of standard reporting was

considered, and the absence of linkage between

evidence collated for reporting in various

compartments was noted. The conclusions at

that interim stage suggested that there should be

a better-documented catalogue of the

inspection process and that there should be a

greater emphasis placed upon the

contemplation of the implication of the

evidence. The conclusions were based on a very

small sample, and this meant that the results

might not be conclusive.

Hollis was not the only researcher who

recognised the need for better training of

inexperienced surveyors. Parnham and

Middleton (2000) also recognised this lack of

training and produced a piece of training

material called “Property Explorer”.

The application was a computer-aided learning

package developed to be a multimedia teaching

resource. The property explorer application

models a three-bedroomed terraced house with

students having the ability to interact with the

model and simulate a building survey. The use

of multimedia as a training resource for

construction has been discussed by Shelbourn

et al. (2001). In this paper, the authors showed

how construction could learn from other

industries, mainly manufacturing and

engineering of how to develop multimedia-

training applications.

Shelbourn et al. (2000) developed a CAL tool

using Virtual Reality techniques to portray the

defects in roofspaces of buildings. The following

sections of this paper will describe some of the

findings from the completion of this work.

Results of CAL in building pathology tool

In order to test the usefulness and technical

achievements of the prototype application a

questionnaire was devised. The questionnaire

was designed using the methods outlined by

de-Vaus (2001). The questionnaire consists of

13 questions covering two A4 sides of paper,

and divided into two sections. The first section

asked the user groups’ seven questions that

elicited answers about the use of the prototype

application. The second part of the
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questionnaire asked the users six questions

about the actual content of the prototype, and

the relevance to learning building pathology via

a CAL application. The questions asked are

shown in Table I.

The main planning aspect of the test was to

find the people willing to participate in the

testing of the application. Out of a total of 35

surveyors contacted within the Greater

Manchester area, ten agreed to participate in

the tests. This meant that in order to obtain

meaningful results ten students were needed to

test the application also.

The tests were designed to last between 30

and 60min depending on the interest of the

person carrying out the test. The tester was

made to sit in front of the PC and was given the

application to use. Whilst the user was testing

the application, the questions from the

questionnaire were asked at the relevant time

during the test, so as to not distract the user

from the testing of the application. This process

was repeated for both surveyors and students

testing strategies.

The testing of the application with the

surveyors was carried out during a 2-week

period. The tests involved the author visiting the

relevant company with a laptop computer with

the prototype CAL application installed on it.

The author visited the offices of the surveyors to

cause as little inconvenience to them as possible

as it was the surveyors who were giving up their

time to aid in the validation of the application

and the thesis results. The students who tested

the application visited the office of the author

where they tested the application various times

during another 2-week period.

In order to evaluate the tests carried out with

the surveyors and students of the usefulness of

the CAL application each question of the

questionnaire was taken and the responses to

that question were compared. The evaluation of

the questions involved the comparison of the

answers given. A five point balanced Likert scale

with responses ranging from “strongly agree” to

“strongly disagree” was adopted.

As there were 20 testers divided 50:50

between surveyors and students, the results of

the questions were displayed as a per cent of the

total and displayed graphically in a pie chart

format. By comparing the results given by the

surveyors and students with the questions of the

usefulness of the CAL application to enable

learning in building pathology opinions can be

gauged as to the success of such an application

in a computer-aided-learning environment.

Having looked at the comparison between the

results given to the 13 questions in the

questionnaire, the next stage is to gauge the

overall opinions of the students and the

surveyors in the usefulness of the CAL

application in the learning of building

pathology. The first section will determine the

technical evaluation of the application, with

questions 1-5,7, and 8 being included in this

analysis, and the remaining questions 6, and

9-13 being included as the usefulness of this

type of CAL application. The results of this

analysis are shown in Figures 1 and 2.

In order to draw some conclusions from these

results the two sets of results were combined

and are shown in Figures 3 and 4.

From Figure 3, we conclude that both

students and surveyors agreed that this type of

CAL application has few technical problems to

aid the inexperienced surveyor in training.

The results indicate that over two-thirds of

respondents tended to agree with 12.15 per cent

Table I Questionnaire questions

1 Is easy to load?

2 Introduction / background is clear

3 Is easy to navigate?

4 Do all the links to the

other applications work?

5 There are no bugs in the

application (please provide details on the

next page as appropriate)

6 Can be used as a self-contained

learning tool

7 Is more useful than a book?

8 Provides enough information to explain what

to do on each page

9 Can you enjoy a learning experience

with this type of application?

10 Did you think the application enabled

learning outside your normal working experience?

11 Does the application contain examples that

could be related too easily?

12 Does the application provide enough information

on defects found in roofspaces?

13 There was enough information provided to

simulate professional experience
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of results strongly agreeing, and 55.71 per cent

agreeing. In the Introduction section of the

questionnaire just over one-quarter of them

(25.71 per cent) neither agreed nor disagreed

that this type of application could help in the

training of inexperienced building surveyors.

There were only 6.43 per cent of the

questionnaire respondents who actually

disagreed with any of the technical aspects of the

CAL application. Out of all the respondents in

section 174.29 per cent of the results were given

either as a strongly agree, agree, disagree or

strongly disagree, in other words a definite

answer to the question which means that it was

easier to determine conclusions from the

results.

Figure 4 shows a similar picture to the

usefulness of the CAL application in training

inexperienced building surveyors. The actual

percentage of answers obtained was a similar

Figure 1 Students’ results

Figure 2 Surveyor’ results

Figure 3 Pie chart of the combined overall results from the

students and surveyors – section 1 (technical evaluation)

Figure 4 Pie chart of the combined overall results from the

students and surveyors – section 2 (usefulness)
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value of 77.5 per cent, showing a strongly agree,

agree, disagree or strongly disagree response.

From this, 44.17 per cent of the respondents

were in the positive band and the remaining

33.33 per cent were in the negative band. This

shows that although the respondents generally

agreed, there is a smaller per cent between the

differences of the two percentages, which means

that the respondents’ results were less clear-cut.

The students did not agree that a CAL

application of this type has the ability to provide

a learning experience to enable them to learn

about building pathology. Only 33.33 per cent

of students agreed, with 43.34 per cent

disagreeing and 23.33 per cent not being able to

decide. The surveyors results on the other hand

show a different picture, with 55 per cent

agreeing, and only 23.33 per cent disagreeing,

leaving 21.33 per cent not being able to decide.

Results of this type may be explained by:
. many students may not have been exposed

to this type of application before which is

likely to make them sceptical of such

applications;
. as surveyors have much more experience

within the domain they can easily recognise

that this type of application could be

beneficial to a surveyor;
. a surveyor may also recommend this type of

application as they do not want the

responsibility, or are aggrieved at having an

inexperienced surveyor looking over their

shoulder, watching and questioning their

every move.

Conclusions

This paper has highlighted some of the issues

associated with the online delivery of

educational material. It has specifically outlined

some of the reasons for organisations to

participate in online education as being:

expanding access; alleviating capacity

constraints; capitalising on emerging market

opportunities; and serving as a catalyst for

institutional transformation.

The effectiveness of online delivery was then

discussed. In this section, three areas were

highlighted as being important from the

literature. They were: technology, instructor

characteristics, and student characteristics.

Many of these issues were then related to the

aspects of computers and education,

particularly computer-aided-learning tools for

the building-surveying sector.

A description of some of the main research

that is, and has been carried out in the field of

CAL in the building-surveying sector was

described. This included specifically the work of

researchers at Reading University, Sheffield

Hallam University, and Salford University.

As part of this section of this paper the results

from the authors’ research was specifically

discussed. This included the methodology for

testing the developed CAL tool and the

graphical representations of the results.

The main conclusions to be drawn from

the results of the research are that the overall

technical aspect of the application was good.

In terms of the appropriateness of a CAL

application for the training of inexperienced

surveyors there was a different opinion formed

between the surveyors and students. There does

not seem to be a right or wrong answer to the

question of appropriateness, rather the students

were not as keen about this type of application

as a learning tool, whereas the surveyors seemed

to think that the tool was appropriate for

inexperienced surveyors to learn.
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