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ABSTRACT 

The aim of this study is to evaluate the Circulation Control Module of the 

Columbia Library System developed by the CTB MacmillanlMcGrawHill 

company in the US. The investigation of the software package was 

conducted in a laboratory environment using an IBM 286 Pc. Though it 

was not tested under full load as a typical library circulation control 

system, sufficient data of item and patron records were keyed into the 

system to make it operational. The researcher adopted the lames E. 

Rush methodology of evaluation and applied it to evaluate the checklists 

developed on the functions/features of a circulation control system. The 

study also adapted the checklists from those developed by Rush on 

functionality performance and from Ravden & lohnson on usability 

requirements. Numerical scores were assigned to each feature and the 

cumulative scores were calculated. The system performance ratio for 

functionality, usability and critical functions perfonnances were 

calculated. This ratio is the result of the total assigned score of the 

features of the system to the total baseline score. It was then compared 

against an arbitrary value of 0.60 (recommended by Rush). 

It was found that the system scored high on its functionality (0.68) and 

critical functions (0.71) perfonnances. It is also easy to use and easy to 

leam, thus getting a high score (0.67) for usability assessment too. The 

Columbia Library Circulation Control System is highly recommended. 

However, should Nanyang Polytechnic install this system in its library, 

the librarian should ensure that the vendor company could resolve the 

issues of providing full maintenance support and training on the system, 

since it does not have a representative in Singapore. 
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CHAPTER 1.0 INTRODUCTION 

In the early 1970s, there had been a rapid change in library systems from 

the manual type to computer-based library automation. Though there 

were many research studies showing the benefits of automating one's 

library, the librarians then were sceptical and showed the resistance to 

change. Moreover, "libraries that harnessed automation to manage their 

operations used mainframe computers with software developed and maintained 

in-house. Because of the cost of the hardware and software development, only 

large academic and public libraries could develop these early efforts"(1). 

From the late '70s, through to the '80s, most librarians had come to 

recognise the importance of automation in library management and 

operations, both for improving the scope and effectiveness of library 

service, and for controlling costs. Now, in the '90s every librarian accepts 

the advantages of using automated library systems. 

1.1 Background of the Study 

In Singapore, computerisation of library operations started way back in 

the '70s when the National Library was the first library to have its 

operations computerised. Then in the '80s, the libraries of the National 

University of Singapore (NUS), the Nanyang Technological University 

(NTU), the Singapore Polytechnic (SP), and the Ngee Ann Polyteclmic 

(NP) all went into full computerised operations. The year 1983 also 

marked the birth of the Singapore-based Integrated Library Automated 

System, or SILAS for short. SILAS maintains a large central database 

similar to but smaller than that of the British Library Automated 

Information Service (BLAISE) in the UK and to that of the On-line 

Computer Library Centre (OCLC) in the US. With SILAS, participating 
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libraries in Singapore need no longer produce their own catalogue records. 

Instead, they can obtain professional catalogue records from SILAS for 

downloading into their own library systems. 

Computerisation of library operations 111 Singapore has since been an 

accepted philosophy in all government, public and academic libraries. 

Only smaller special libraries of private organisations decide otherwise. 

The Nanyang Polytechnic, fourth polytechnic of Singapore, was officially 

established in 1992. It has been planning to install full computerisation 

in its library operations. Though the library is presently using an in

house library software, tile need for a professional and reliable approach 

has been strongly felt. The urgency is felt most as the student intake has 

increased over the years. The researcher who is tile Manager of 

Infonnation & Library Services of Nanyang Polyteclmic is assigned to 

search for and evaluate a suitable automated library system for use. 

Therefore, this study commences witll tile objective of achieving tile 

above mission. 

1.2 The Need for the Study 

The Department of Infonnation and Library Studies of Loughborough 

University of Technology (UK) has obtained the Columbia Library 

System package. This automated library software is new in the UK, but 

it has been used in Canada and USA since 1980s under the name 'Ocelot 

Library System'. It is microcomputer-based, works on the operating 

system DOS and runs on IBM PCs or IBM compatibles. 
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This study focuses on a methodology for evaluating the Circulation 

Module of the Columbia Library System. The researcher believes that the 

techniques discussed and knowledge gained through this study would 

benefit both himself and the reader. 

1.3 Objective of the Study 

The purpose of this research IS to investigate the following research 

questions: 

1. Does the Circulation Module of the Columbia Library System 

contain sufficient functions of a typical automated circulation 

control system for operation in an academic library? 

2. Does it also contain adequate user requirements or usability 

features to make it a user-friendly system? 

3. What implications does the outcome of this study have on the 

evaluation of other automated library systems? 

1.4 Limitations of the Study 

Although there have been concerted efforts to carry out the study in a 

proper experimental environment, there are limitations. The time 

constraint of six months, has prevented the researcher from examining all 

the four modules of the library system. As the system is new and there 

has not been a British customer, the study could only be carried out in a 

laboratory environment where the Columbia Library software is installed 

in an IBM 286 PC. Though there is no actual trial or application of the 

system in a library environment, sufficient cataloguing and patron records 
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were entered into the system to make it operational for evaluation. The 

study is also limited by the lack of information on the way the software 

is written. Understanding of certain algorithms and sequences of the 

computer programming will help in the evaluation process. The support 

and maintenance of this library system are from a company in Canada, 

clarification on system errors and documentation uncleamess is possible 

but time-consuming. Therefore, it is unavoidable to make assumptions in 

the present study. 

1.5 Assumptions of the Study 

The researcher assumes that the hardware and software architecture of the 

Columbia Library System can also be operational in a humid and hot 

climate like Singapore without major hiccups. 

Though we only evaluate the Circulation Module, we assume that we can 

apply the same methodology for evaluation to other modules of the 

system, namely, cataloguing, acquisition and serials. The study would 

also assume that the other modules are system error free if we have 

installed the program successfully. 

We believe that the implications derived from the outcome of this study 

could be generalised for application by librarians of other institutions in 

Singapore of similar settings and task conditions. 

Finally, we also believe that the results of the evaluation are good 

responses for improvement and beneficial to the company responsible for· 

the perfonnance of the Columbia Library System. 
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CHAPTER 2.0 REVIEW OF PERTINENT 
LITERATURE 

It is not possible to review all literature related to library automation, 

within the given time. Thus, this project only reviewed and discussed 

related studies. The number of studies reviewed was classified into five 

broad categories: (1) Reports on the library automation scene, (2) Studies 

on the impact of microcomputers in libraries, (3) Studies on 

microcomputer-based circulation control systems, (4) Studies on the 

impact of human factors on circulation control systems, and (5) Studies 

on methods of evaluation for automated library systems. 

2.1 The Library Automation Scene 

Since 1970 and before the arrival of microcomputers, many researchers 

had conducted reviews on the computer-based library systems. Most of 

these articles were descriptions of the use of computerised systems that 

were mainly mainframes and minicomputers. Tedd (1) gives a good 

review by highlighting library automation in Britain and the States. 

However, Tedd has no record of library automation development in the 

Asia-Pacific region. Examples of such systems include cooperative 

services like BLCMP Library Services Ltd, SW ALCAP Library Services 

Ltd, and SCOLCAP in Britain. There are also many examples of 

cooperative systems in North America such as OCLC, UTLAS and WLN. 

Recently, Bridge (2) and Bridge(3) report a survey entitled "Automation 

Marketplace" that outlines the library automation systems used 

·worldwide. The survey presents data highlighting the sales perfonnance 

of the vendors and the hardware availability of their systems. It focuses 
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on minicomputers and microcomputers. This review is a sales report with 

little contribution to the research on library automation. 

The market forces had dictated the earliest developments in library 

automation. Both public and academic libraries demanded for a faster 

and more cost-efficient choice to manual procedures in library systems 

operation. Two major developments in 1970 that have had significant 

influence on the library automation scene in the US were reported by 

Barrentine and Kontoff (4) who say that "first, was the DeLe as a 

centralized processing centre delivering shared cataloguing services, at 

computerised operations in libraries and second, was the technological 

breakthrough of the availability of comparatively low cost minicomputers, which 

could handle several tasks or jobs simultaneously at a price affordable to most 

large and medium-sized libraries." 

What about the Singapore scene? The initial reactions and interest of 

Singapore libraries using computerised library systems also started in 

1970. Foo (5) reports the first significant attempt at computerisation of 

a trial project carried out by the Nanyang University Library in 1972 to 

computerise its serials checklist. The success of this project has motivated 

other librarians to go independently in their investigations of 

computerising their own library operations. The impetus to computerise 

was so great "that the Ministry of Finance of Singapore expressed concern 

over the uncoordinated nature of the various computerisation projects between 

libraries" (6). 

In 1982, the Ministry of Finance directed the govemment's Computer 

Services Department to study the computerisation plans of five major 

institutions, namely, National University of Singapore(NUS), Nanyang 
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Technological University(NTU), National Libral)'(NL), Singapore 

Polytechnic(SP) and Ngee Ann Polytechnic(NP). Following the study, the 

team submitted a report, A Conceptual Study of Library Automation, to 

the Ministry of Finance in February 1983. Based on the recommendations 

in the report, the Ministry of Finance initiated the SILAS (Singapore 

Integrated Library Automation Service) project in August 1983. 

Following this, Lim (7) attempted to outline the more recent development 

of automated library systems in Singapore. His attempt had succinctly 

captured tile library automation scene then. Lai (8) reported an update on 

tile development. Most of the other studies found were carried out by 

academic librarians who investigated their own systems. These studies 

included Hochstadt (9), Liew et a1.(IO) and Royan (11). 

The researcher does not intend to give an in-depth review of the library 

automation scene. It is only a synopsis of some primal)' concerns of 

library automation in Europe, US and Singapore. Now that this field has 

matured, library automation specialists have ventured out on their own to 

develop system refinements and enhancements. Automation in libraries 

has been changing very fast as the Finagle's Law of Infonnation (12) 

puts it: 

The information you have is not what you want. 
The information you want is not what you need 
The information you need is not available. 

At first, tile main issues and concerns facing the librarians were whether 

to automate with the few existing vendor systems. Over the past ten 

years, there have been many automated library systems available for 

librarians to make their choices. In recent years we have seen the rapid 
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development of mlcros that have a significant role to play III the 

automation of library operations. 

2.2 Studies on the Impact of Microcomputers in Libraries 

The researcher has found that there have been very few research reports 

dealing with microcomputers in libraries. The cumulative impact of 

research that has been done is also negligible. Wall ace and Giglierano 

explain, "one problem in assessing and using literature of microcomputer 

applications in libraries is the necessarily ephemeral nature of the literature" 

(13). By the time a review of a particular software system or package is 

ready for publication, that system or package may have been revised so 

extensively that the review is no longer valid. Case studies of the 

experiences of individual libraries also suffer the same fate: by the time 

the case study appears, the library may no longer be doing what was 

described. 

Why then do we want to review studies on the microcomputer? There are 

two main reasons. Firstly, minicomputers are still expensive and too large 

a system for some small and medium-sized libraries. Therefore, some 

libraries are paying a huge sum for tapping only part of the large 

computing power capacity of the minicomputers. Microcomputers offer 

a reasonable and attractive altemative. They are much cheaper, easily 

portable, flexible and effective in local area networks for integrated 

library systems. Moreover, they are getting more popular with faster and 

more powerful processor chips. Secondly, this study is to evaluate a 

microcomputer-based library system. Therefore, it is appropriate to look 

at studies on microcomputer systems in libraries. Microcomputers are used 
• 

for many purposes in libraries (14). Table 2.1 illustrates some systems. 
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LIBRARY SYSTEM TYPE of SYSTEM I CLIENT 
OPERATING SYSTEM 

ADLIB2 UNIX UK 

BookshelF-PC PICK UK 

DYNIX (Micro) Integrated systemlPICK UK, US, Singapore 

URlCA (Micro) Integrated systemlPICK UK, US, Singapore 

LIBRARIAN Integrated system UK 

DOBISILIBIS Integrated system UK 

LIBS-IOO Integrated system UK,US 

VTLS (micro) Integrated system US, Singapore 

COLUMBIA LIBRARY MS-DOS US 
SYSTEM 

MICRO LIBRARY MS-DOS UK 

CALM MS-DOS UK 

ALS MS-DOS US 

TABLE 2.1: MICROCOMPUTERS IN LIBRARIES 

Wallace and Giglierano (15) give a comprehensive review of the shldies 

on microcomputers in libraries. Reports from Ch en & Bessler (16), 

Costa & Costa (17), Kesner & Jones (18) and Tedd (19), provide general 

introductions to microcomputers and problems of selecting hardware and 

software for use in libraries. Other shldies attempt to evaluate 

microcomputer systems for use in libraries. Detailed descriptions of these 

shldies are found in Leeves (20), Matthews (21), Matthews (22), and 

Matthews, Williams & Wilson (23). 

Have micros a future in library automation? Grosch (24) predicts that 

future micros need to have powerful processors and good memory to run 

both the LAN software and the multimedia-enhanced databases of the 
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library catalogues. Muro gives an interesting account of microcomputers 

towards the 21st century. He suggests that the future of the 

microcomputers will depend on "integration, connectivity and 

communications that will create future electronic offices, remote classrooms, 

remote students, remote libraries, and efficient access to remote 

information"(25). 

A quick check on the circulation system will show that check-ins, 

checkouts, calculations of overdue and fines are labour-intensive and most 

difficult tasks when done manually. Circulation is an area of library 

administration where the computer has proved its worth. "It is a widely 

computerised library operation, and is often the first and Simplest activity to be 

automated in a given library"(26). 

2.3 Studies on Microcomputer-based Circulation Control Systems 

Rowley (27) outlines clearly the function of a circulation control system 

and the components of a computerised circulation control system. 

Research studies on circulation control are mainly found in Toyama's 

reviews, published in the Library Resources & Technical Services journal 

under the titles: The Year's Work in Circulation Control, 1987 (28) and 

The Year's Work in Circulation Control, 1988 (29). The conclusions from 

tlle two reviews suggest that more libraries will move towards the use of 

automated integrated library systems. Therefore, studies on circulation 

control will have a significant contribution in formatting the models of 

integrated systems. 

Other studies on circulation control systems have shown the increased 

prominence of microcomputers in libraries. Boss and McQueen's report 
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(30) describes nine automated circulation control systems available in the 

USA in early 1980s. Later, Matthews (31) evaluates sixteen US 

microcomputer circulation control systems and prepares a comprehensive 

summary in the 1986 Library Technology Reports. Leeves (32) also 

provides a good guide on tile selection and installation of standalone 

circulation systems. While Clark (33), Olphert (34), Royan (35) and 

Smith (36) provided more reviews, others investigated the correlation 

between certain factors such as human, cost-effectiveness, etc. and 

circulation control performance. In Burrell's study (37) stochastic models 

are incorporated with tile time parameter to predict library circulation; 

Hobson et al.(38) look at personnel effectiveness of the circulation staff 

and J ackson (39) explores the effects of automated circulation system on 

the library staff and tile public. 

2.4 Studies on the Impact of Usability Factors on Circulation 
Control Systems 

As we have mentioned, circulation control is one of the most widely 

automated library operations and often tile first activity that libraries 

consider automating. But even WitIl computerisation, circulation control 

is still very much human dependent. The inputting and maintenance of 

library item records, patron records and the daily transactions of check-ins 

and checkouts are largely human tasks. Morris and Barnacle (40) explain: 
I 

.... technological advances have tended to overlook one essential 
factor required for successful accomplishment, namely the human 
component. 

They further comment that "the consideration of the human factors, 

combined with detailed knowledge about the needs and habits of personnel, 
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can go a long way to ensure that staff are happy and healthy and that the 

system runs smoothly and efficiently"(40). Studies by Dyer, Fossy & Mckee 

(41) and Jones (42) concur with the above views. All these studies, 

however, discuss the impact of ergonomics, safety and health factors on 

the human being. They do provide some food for thoughts, though this 

study focuses on the influence of user-friendliness and usability 

requirements of the software. 

Hancock-beaulieu (43), Stevens (44), Trenner (45) and Trenner & Buxton 

(46) have provided some definitions for the terms 'user-friendliness' and 

'usability'. A very precise one is from Hancock-beaulieu who defines 

user-friendliness as "associated with systems that are easy to learn and easy 

to use, particularly for the naive or novice computer user"(43). All these 

papers also recommend guidelines to improve the quality of interaction 

of the human-computer interface. Clegg (47), Mayhew (48), Permenter 

(49), Rowley (50) and Shneidennan (51) even suggest detailed 

descriptions and methods of application of such guidelines. Also, there 

are many postgraduates who investigated the impact of human effects on 

circulation control systems of the minicomputer versions. Barnacle (52), 

Karim (53) and Lefebvre (54) reported these in their Masters theses. 

With the presence of these studies, a proper framework for evaluation is 

necessary (55). 

2.5 Studies on Methods of Evaluation for Automated Library 
Systems 

Evaluation is an integral part of any development process, but very often 

it depends on the experience of the practitioner. Evaluation of an 

automated library system has the s,ame problem. Subjective definition of 
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criteria for evaluation seems to overshadow the need for a scientific 

approach. This is so because the librruy specialist has had very little 

conceptual or tool support. Studies on evaluation of library systems have 

strongly suggested the use of a comparison matrix to assess the 

conformity between a system's performance and its desired performance 

which is defined by usability goals. Rush (56), Whitefield, Wilson and 

Dowell (57), and CCT A (58) support this method of evaluation. Chapter 

4 will outline the explanation of Rush's methodology of evaluation. 

2.6 Summary of Literature Review 

The reviews do not contain in-depth discussion of ideas and issues raised 

by them. Some literahlre reviews may have escaped the eyes of the 

researcher while others may be superficially covered. A summary table 

may help the reader to follow the thoughts of tile researcher. Tables 2.2 

(A-C) illustrate the summary of tile literature review. 
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TABLE 2.2(A-C): SUMMARY OF LITERATURE REVIEW 

STUDYIYEAR AREA of STUDY PURPOSE/OUTCOME 

Bridge, Library Automation A sales review. Great demands for 
1993 computerised systems 

Barrentine & Library Automation A review on the US library 
Kontoff, 1990 automation scene. Great demands 

for computerised systems 

Lai, Library Automation A review on the Singapore library 
1990 automation scene. Libraries are 

preparing to computerise their 
operations 

Tedd, Library Automation A review of the UK library 
1987 automation scene. 

Royan, Bibliographic Network The formation of SILAS in 
1987 Singapore is beneficial to libraries 

Hochstadt, Automation in NUS The automation of the library 
1986 library services improves staff efficiency 

Costa & Costa, Micro handbook Description of microcomputer uses 
1991 in libraries and media centres 

Wall ace & Review on A study on microcomputers in 
Giglierano, microcomputer uses libraries. There is an increasing 
1989 trend in the use of microcomputers 

Leggate & Dyer, Review on A boom in the use of 
1985 microcomputer uses computerised library systems in 

UK in 1986·1987 

Matthews, Microcomputer Evaluating US micro systems 
1991 Evaluation 

Leeves, Microcomputer Eval uating UK micro systems 
1989 Evaluation 

Grosch, Future of micros There is a future for the use of 
1991 micros in libraries 

Muro, Future of micros There is a demand for micros in 
1991 the 21st century with their faster 

speeds and performance. 

Toyama, Circulation control The move towards automated 
1987-1988 integrated systems and networking 

is evident. 
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STUDYIYEAR AREA of STUDY PURPOSFlOUTCOME 

Royan, Bar-coded library Bar-coded library circulation 
1988 circulation systems systems are in demand in 

Singapore 

Smith, BookshelF and Geac Both systems are eval uated to find 
1988 circulation control out their qualities 

systems 

Leeves, Microcomputer Evaluating the microcomputer 
1984 circulation control circulation control systems 

systems in UK 

Burrell, Cost-effectiveness of Predicting the library circulations 
1988 circulation control 

systems 

Jackson, Effect of automated The effects are positive and 
1988 circulation on the staff beneficial 

and public 

Hobson, Personnel The effectiveness of circulation 
1987 effectiveness and personnel is discussed 

circulation 

Dyer, Fossey & Effect of automated Examining the impact of library 
McKee, library systems on job automation on library jobs 
1993 design and staffing 

structures 

Jones, Effects of automated Discussion on the impact of 
1989 library systems on library automation on library 

library support staff support staff 

Hancock- User-friendliness Exploring the meaning of user-
beaulieu, 1992 friendliness 

Trenner & User-friendliness Setting criteria for the 
Buxton, 1985 determination of user-friendliness 

Mayhew, User-interface design A book on principles of user-
1992 interface design 

Shneiderman User-interface design A book on principles of user-
1992 interface design 

Clegg, User-interface design A book on principles of user-
1988 interface design 

Perm enter, User-interface design Discussion on human factors 
1986 design for a library user system 
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STUDYfYEAR AREA of STUDY PURPOSFJOUTCOME 

Morris & Human side of library The human factor is important in 
Barnacle, 1989 automation library automation 

Barnacle, Human side of A thesis on the study of the 
1988 circulation control human side of circulation control 

systems 

Karim, Human side of A thesis to discus the influence of 
1986 circulation control human factors on circulation 

control systems 

Lefebvre, Human side of A thesis to examine the influence 
1985 circulation control of automated circulation systems 

on junior staff 

Whitefield, Evaluation of library Examining the human factors 
Wilson & systems evaluation 
Dowel!, 1991 

CCTA, Evaluation of library A guide book on the methods and 
1990 systems procedures of evaluating library 

systems 

Rush, Evaluation of library A guide book on the method of 
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CHAPTER 3.0 THE COLUMBIA 
SYSTEM 

LIBRARY 

This chapter contains two sections that describe the Columbia Library 

System. The first section describes the capacity, features and 

functionality of the Columbia Library System. The second section 

continues to highlight the main features of the Circulation Module, which 

is the focus of the whole research study. 

3.1 An Overview of the Columbia Library System 

The first version of the Columbia Library System was developed in 1990. 

The later version 2.06 has an upgraded enhancement (release #1, with five 

3.5" diskettes) done in 1993. Though it is new in Britain, it has been 

used quite extensively in the States and Canada. Previously, the 1986 

Library Technology Reports had reviewed this system under a different 

system name called the 'Ocelot Library Software'(l). Later in 1990, the 

Columbia Library System (ver. 2.06) was reviewed and reported under the 

Test Report in the 1990 Library Technology Reports. The evaluation 

report examined six areas of the system, namely, features, data storage, 

performance, ease of use, documentation and customer ~upport. The 

complete assessment of the system with a rating of 7.3 out of 10 

confirmed that: 

The Columbia Library System is a very good product that is 
stable, easy to use and has excellent support. This product meets 
the needs of many libraries and deserves to be seriously 
considered (2). 
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In this study the researcher attempts to investigate the accuracy of the 

conclusion of the system assessment as mentioned in the previous 

paragraph. The researcher is not replicating the above evaluation study 

but adopting a different methodology. Chapter 4 will outline the 

evaluation procedure. Let us look at the features of tlle Columbia Library 

System. 

3.1.1 The Components 

The Columbia Library System supports five main components of a library 

system, namely: Cataloguing (with Authority Control), On·line Public 

Access Catalogue(OP AC), Circulation and Utilities, Acquisitions and 

Serials Control modules. In addition, it has two subsidiary modules 

which are the MARC Module and the DOSlFiles Module. Customers can 

purchase one or all of the main modules. The system can work as a 

standalone system or as part of a local area network system. 

3.1.2 The Data Storage 

It can store a large amount of data. The system can import MARC and 

MicroLIF records but only tlle latter records can be exported. The system 

can handle over 150,000 titles or bibliographic records and up to a 

maximum of 20,000 patron records. This system is suitable for use by 

small and medium-sized libraries like the libraries in the polytechnic 

institutions of Singapore. The disk storage capacity will depend on the 

installation of the number of modules of the library system. A full 

installation of the modules: Cataloguing (including the OPAC facility), 

Circulation (including Reports), Acquisition and Serials, will require 

60MB or more disk storage capacity. 
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3.1.3 The Utilities 

According to the Documentation (Manual), the vendor company has 

predetennined the data elements of the bibliographic and patron records. 

However, they can adjust the system to create customised reports. 

3.1.4 Security 

The security system provides four levels of password protection with the 

'Superuser' (the person responsible for managing the system) having the 

highest accessibility to the system. Other users are assigned an ID, user 

name, password and security level that prevent them from getting to 

functions they are not allowed to use. 

3.1.5 The Hardware Requirements 

The library workstation must operate using a 286-/386-/486- processor in 

a microcomputer IBM or compatibles with either PC or MS DOS (version 

3.3 or higher). Table 3.1 shows a comparison of the requirements for the 

standalone and networking types: 

STANDALONE LOCAL AREA NETWORK 

640KB memory free after 640KB memory free after 
DOS loaded DOS and network drivers 

loaded 

60MB or higher hard disk Hard disk is optional 

4 MB RAM Optional 

5.25" or 3.5" floppy drive 5.25" or 3.5" floppy drive 

Monochrome or colour Monochrome or colour 
monitor(EGA, VGA) monitor (EGA, VGA) 

Parallel printer port Parallel printer port 

TABLE 3.1: HARDWARE CONFIGURATIONS 
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Other requirements for the system will include printers, bar-wands or 

light-pens and backup diskettes or tapes. 

3.1.6 Backups 

The library system supplies its own backup program, LS Backup. The 

system will maintain a BackuplRestore Log that will keep a record of 

when the last backup was done. This will allow the program to remind 

the user (via a message on the screen) when it is time to do a weekly 

backup of all data files or a daily backup of circulation data files. The 

data files (those having extensions .DA T) can be backed up regularly; 

system files do not because they can be reinstalled. 

3.1.7 The Library System Interfaces 

The library system uses a pull-down menu interface and a command 

interface. The Library System Documentation (3) describes the details. 

3.1.8 Documentation 

The Columbia Library System Documentation (Manual) is presented in 

five sets as micro-sized (9" x 7"), 3-ring binders complete with section 

tabs. These are the Cataloguing, Circulation, Acquisition, Serials and 

Utilities modules. They are divided into the shared documentation and 

component documentation. The shared documentation contains chapters 

that are common to all the library system components whereas the 

component documentation is specific to each component. 

3.1.9 Future Developments 

On future developments, Michael Ham, Product Manager of Columbia 

Library System, has this to say: 
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Within two years, the Columbia Library System's programs will be 
rewritten to run under Microsoft Windows. This will provide greatly 
enhanced capabilities for the system, but it will also require a 
hardware platform capable of running Windows: a 386 or fast 
microprocessor, with at least 4 MS of RAM, a colour monitor 
(VG A or better) and a mouse. The OPAC module will continue 
to be provided in a DOS version ... (4). 

Description of each of the individual modules (except the Circulation 

Module) of the Columbia Library System is beyond the scope of this 

study. The circulation component which is the focal point of this study 

will be elaborated in the next section. 

3.2 The Circulation Component 

The circulation component controls patron access to materials in the 

library. Because most of the tasks at the circulation counter are labour

intensive, the circulation component of any library system should be 

automated. Fayen (5) has emphasised the benefits gained by automating 

this function. Many other studies have reported similar support. Examples 

of such findings are reported in Bergen, pp.34-35 (6), Rice, pp.73-75 (7), 

Rowley, pp.248-251 (8), Rush, pp.21-22 (9), and Saffady, pp.152-171 

(10). 

Most circulation systems impinge upon the function of library item 

availability. Patrons would like to have library items, immediately or 

when possible after making the demand. To achieve the maximum 

availability of material, Rowley (11) recommends that all libraries must 

keep records to specify (1) what material is in the library stock or readily 

accessible through other channels; (2) which material is on loan, and 
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from whom or where it can be retrieved; and (3) when material on loan 

will next be available in the library for other customers. 

These three functions are dependent upon the demands, priorities and 

policies of the library concerned. Rowley believes that most libraries 

would like their circulation control system to have additional functions 

such as: (1) Highlighting and trapping reserved books on their return 

from loan; (2) Printing overdue and recall notices; (3) Keeping records 

of the number of books on loan to individual patrons and highlighting 

over borrowing and delinquent borrowers; (4) Providing renewals; (5) 

Calculating fines and issuing receipts; and (6) Collecting and generating 

statistical reports. 

3.2.1 Setting the Preliminaries 

Before the circulation system can be operational, the Catalogue and the 

Circulation Modules of the library system have first to be initialised. In 

addition, catalogue and patron records must be entered and maintained. 

The discussion on the initialisation programs for the Cataloguing 

Parameters, Patron and Medium Loan Tables is not within the scope of 

this study. Details of the settings can be found in the manuaL It is 

assumed that all these parameters have been set in the system. The steps 

involved in initialising the system to circulate materials are summarised 

in the next section. 

3.2.2 Initialising the Circulation Files 

It is a requirement to complete initialisation of circulation files before the 

system allows any circulation activities. Though some parameters can be 
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changed any time, others must be set before the circulation system is run. 

Initialising circulation can be done from executing the path (Fig.3.l): 

Circ 
Initialize circulation files 

FIGURE 3.1: INITIALISING CIRCULATION FILES 

Prompting 'Yes' at the question prompt will enable the screen to display 

the next menu. There are five tables to be edited in the Menu for 'Editing 

Circulation Tables'. The tables are Menu Table, Base Table, Patron Loan 

Table, Medium (item) Loan Table and Valid City Table. The Menu Table 

enables security levels for users and circulation functions to be set, so that 

the circulation system distinguishes between groups of library users and 

their authorised access to the circulation functions. The Base Table 

enables barcodes, library identification and basic library loan policies and 

privileges to be set. The Patron Loan Table captures the loan parameters 

setting for priority codes for individual patrons. The Medium (Item) Loan 

Table, on the other hand, allows loan priority parameters to be set for 

each type of loan item. Lastly, the Valid City Table establishes the 

validity and maintains a table of cities or towns eligible to be served by 

the library. This table may not be appropriate to some library 

environments. 

The preceding paragraphs are brief descriptions of the circulation 

activities to be carried out before the system permits the circulation of 

library materials. Detailed explanations of such tasks can be found in the 

Circulation Manual. Once the initialisation activities are completed, the 

system is ready to perform the proper circulation functions. 
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3.2.3 Issue 

The issuing of materials can be accessed by selecting the Circulation 

(Circ) menu and executing the path (Fig.3.2): 

Circulation control 
Circulate 
O-Out (Check-out/Charge) 

FIGURE 3.2: ISSUING (CHECK-OUT) 

To begin issuing items, the first step is to identifY the patron by either 

manually typing or scanning in the patron's barcode at the 'Patron 

barcode' prompt or searching the database by entering the patron's last 

name or the first name at the 'Last name' or 'First name' prompts. 

Once we have identified the patron, the issue process will continue to 

identifY the item to be checked out. The barcode of the item will be 

entered at the 'Item barcode' prompt. If we do not know the barcode 

number (when it has been defaced or missing), we can search the title of . 

the item by pressing AL T Z at the 'Item barcode' prompt. The system 

will display a 'Search' prompt. By keying in T\' or 't\' followed by the 

title of the item at the 'Search' prompt, the system will display the title 

that matches the search entered. The display will show the item barcode 

number, copy number, location code, status and number of holds. To 

select the copy, one has to highlight the barcode number and press ESC 

to capture the barcode. To continue the issue, enter ALTO at the 

'Search' prompt to retum to the O-Out (Check-Out/Charge) function. 

The system will display the patron's barcode number. To confirm we 

press ENTER. Next, the item barcode of the item captured earlier will 

be displayed, with information on the patron's ID, patron's name and last 
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circulation date. To complete the process, we press ENTER and the 

screen will be displayed (Fig.3.3) as shown: 

Patron 1.0.: LUU~L' )b~ 

Patron Name: David Wong 
Last Circulation Date: 06-06-93 

Current Item: 30056000884599 
Title: Learning Strategies 
Book Due: 07-05-93 

Checked out. 

FIGURE 3.3: COMPLETED CHECK-OUT SCREEN 

If there are no traps the system will prompt for the next item barcode. As 

each item is issued, the system continues to confinn the transaction and 

prompt for the next item barcode. Once all the items for the first patron 

have been checked out, we press ESC at the 'Item barcode' prompt for 

transaction of the next patron. To return to the Circulation control main 

menu, we press ESC. 

3.2.4 Return 

The 'Check-in or Renln1' feanlres of the Columbia Library System contain 

four activities: discharging loans, collecting fines, holding loans and 

renewing loans. To discharge loans, follow the following path (Fig.3.4): 

Item barcode rmt~It~::n~:~ 

Circulation control 
Circulate 
I-In(Check-in /Discharge) 

FIGURE 3.4: RETURN OR CHECK-IN 

30 



To begin, type or scan in the barcode of the book being returned. Again, 

the title of the item can be searched as before, when its barcode number 

is not known. Once tile item barcode is entered, the system will respond 

by indicating whether the item is overdue, reserved by another patron or 

having otller conditions affecting the check-in such as fines, lost or 

assumed lost. The 'Circulation Alerts' section of the manual explains the 

responses to any of tllese messages. After one check-in is complete, the 

system will prompt for tile barcode of the next item to be checked in. 

3.2.5 Renewal 

The Columbia Library System allows renewal of loans by the usual 

circulation method and by telephone. The number of renewals per item 

or per patron will be set by tile library policy. The renewal process is 

similar to the checkout procedure as shown in Figure 3.2. The screen will 

display a message informing that the item has been renewed, if no traps 

affect the renewal. If the renewal is by phone, the circulation staff has 

to type in the barcode numbers of the patron and the item(s}. 

3.2.6 Fines 

Fines can be collected only for those items that have been returned. To 

get to the Fines function, the path shown in Fig. 3.5 is executed: 

Circulation Control 
Circulate 
F - Fines 

FIGURE 3.5: DISCHARGING FINES 
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The fines in this context refer to overdue fines, lost item fines and 

damaged item fines. Besides fines, refunds can be made. Refunds are 

generated when an item that was lost and for which the patron has paid 

the loss fee is retumed or replaced. At the moment the item is checked in, 

the system will display a message suggesting the book be coded as lost 

or assumed lost. The circulation staff can collect the full amount of an 

individual fine or forgive the fine amount. Partial payments can be made 

against individual fines. The system also caters for ad hoc charges which 

include: 

• Rental fees (equipment, rooms, videos, etc.) 

• Interlibrary loan charges 

3.2.7 Traps 

The circulation system traps patrons who are owmg fines or are 

delinquent borrowers. This can be accessed through the path (Fig.3.6): 

Circulation control 
Patron Update 
T - Trap (Patron) 

FIGURE 3.6: SETTING PATRON TRAPS 

The patron barcode has to be identified before the appropriate traps can 

be set. The fine trap is a trap for patrons owing fines. When a patron's 

fines reach a specific amount, they can trigger a trap automatically. The 

administrative trap is set for reasons of vandalism or other disciplinary 

problems. Selecting 'Y' will tum on the trap and 'blank' will tum off the 

trap. The hold/reserve trap appears when a patron attempts to check out 

material that is on hold for another person. The circulation staff with 

sufficient security can override this trap. An alert is automatically 
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generated when a patron has a hold awaiting for pickup. This message 

will prevent the patron from checking out the item. 

3.2.8 Item/patron Information 

In the Circulation Module, all the item/patron types are defined in the 

Patron Loan and the Medium(Item) Loan Tables. But the patron records 

can be updated, edited or deleted by using the 'Updating Patron Records' 

menu (Fig.3.7): 

Circulation control 
Patron Update 
P - Patron update 

FIGURE 3.7: UPDATING PATRON RECORDS 

Though the documentation mentions that we can import patron records 

into the Columbia Library System, ;jt is advisable to check with the 

supplier on the type of databases that are compatible for use in the 

system. To view the item/patron status, we have to get to the path 

(Fig.3.8): 

Circulation control 
Circulate 
C - Current Item/Patron Status 

FIGURE 3.8: VIEWING ITEM/PATRON STATUS 

The system will show the current circulation status of that patron with 

infonnation about the items borrowed, returned or waiting for pickup after 

placing a reserve, fines and status of the items. 
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3.2.9 Reservations 

The system pennits the library staff to reserve an item for the patron. To 

begin setting reservations, the following path is executed (Fig. 3.9): 

Circulation control 
Circulate 
R - Reserve (Bold) 

FIGURE 3.9: RESERVATION 

There are two types of reservations: by item or by title. Reservation by 

item is done by using tile item barcode whereas reservation by title is by 

identifying the title of tile item. If the item reserved has multiple shelf 

copies or it has already been reserved by another patron, the system will 

alert the circulation staff at the check-in and checkout. Patrons are 

nonnally ranked on reserve lists chronologically. Reserves can be 

cancelled by using the 'Cancel 'option. This reservation function is 

useful for the library as for the patron. When items are sent for binding 

or repairs, a patron name like 'Bindery' or 'Repair' can be created to hold 

tllese items. 

3.2.10 Management Reports 

The system caters for standard reports programs that compile data from 

the library databases into notices, lists and statistical summaries. 

However, the system can also customise library reports to individual 

library needs. 
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Notices contain infonnation on overdue, fines, loss fees, ad hoc charges, 

refunds, and holds waiting for pickup and holds cancelled. To begin 

printing notices, we have to get to the path (Fig.3.10): 

Reports,batch and offline 
Option 
Print notices/Update statistics 

FIGURE 3.10: PRINTING NOTICES 

The system then prompts for a selection of 'Homeroom list' or 'Custom 

content reports'. The fonner report contains infonnation for one patron 

per line; sorted by homeroom and then arranged by the patron's name. A 

new page will start every time the homeroom changes. The content of 

this report cannot be customised. The latter report, however, can be 

customised to the individual library needs. The printing of notices is 

limited by the last batch date and the)ast circulation date. The output of 

the printing can be selected from devices such as screen, disk, printer (on 

LPTl) and printer 2 (on LPT2). Finally, sample notices can be generated 

and existing ones can be edited and saved by selecting the 'Edit Notices' 

option. 

The next report generation is the printing of activity reports that contain 

infonnation of all circulation transactions between two dates. This path 

is accessed through Fig.3.l1 : 

Reports, batch and offline 
Option 
Activity Reports 

FIGURE 3.11: ACTIVITY REPORTS 
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The report can be generated as a detailed one or a summary. As 

mentioned earlier, details of patron information can be generated by using 

the path (Fig.3.12): 

Circ 
Batch,reports and offline 
Option 
Patron information 

FIGURE 3.12: PATRON INFORMATION 

This report can also be used to generate overdue notices, list all items 

checked out by a selected group of patrons, list all notices for a selected 

group of patrons, renew/delete library privileges for patrons, and maintain 

lost patron barcodes report. 

The next part of the report is to generate shelf-list or title review by 

accessing the path (Fig.3.13): 

Reports,batch and offline 
Option 
Shelf-list or title review 

FIGURE 3.13: SHELF-LIST OR TITLE REVIEW 

This report has the following options: 

• Call number order (sorting the list by call no.); 

• Call number with copies (sorting the list by call no. and 
include copy no. and barcode); 

• Title order (sorting the title list in alphabetical order); 
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• Title order with copies (sorting the title list alphabetically 
and include copy no. and barcode). 

Finally, the system also generates inventory reports such as (Fig.3.14): 

Items not accounted for 
Regular transactions(items out) 
Holds/reserves waiting for pickup 
Items reported lost 
Items assumed lost 
Items reported damaged 
Summary 

FIGURE 3.14: TYPE OF INVENTORY REPORTS 

The explanation of each of these reports is given in Table 3.2: 

Items not accounted for List items that are not on the shelf or out on loan. 
lost, on hold shelf or damaged. 

Regular transactions (items out) List all items that are currently checked out. 

Holds/reserves waiting for pickup List all items that are currently on the hold shelf. 

Items reported lost List all items that have been coded as lost using 
the LostIDamage function in Circulation control 
menu. 

Items assumed lost List all items that are assumed lost because they 
have exceeded the overdue date. 

Items reported damaged List all items that have been coded as damaged 
using the LostIDamage function in Circulation 
control menu. 

TABLE 3.2: TYPE OF INVENTORY REPORTS 

The circulation system maintains daily statistical reports for two years on 

items checked out, check-in, renewed, and reserved, holds cancelled, fine 

paid and forgiven. Statistics must be created and processed for the 
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selected period by runmng the 'Print NoticeslUpdate Statistics' option 

before these statistical reports can be generated. 

3.2.10 Integration with Other Modules 

The Columbia Library System is an automated library system where each 

of its components (catalogue, circulation, serials and acquisition) can be 

purchased and installed individually. However, for most effective 

operation of this library system, it would be advisable to install the 

catalogue component with the circulation component. This is because the 

catalogue component establishes full authority control of the bibliographic 

records, including cross-references between headings. There is also a 

chapter entitled: The 'Entering and Maintaining Catalogue Records' in the 

Circulation Manual to enter catalogue information; produce shelflist cards 

and labels; create lists of records for editing; enter tlle barcode/copy 

information of each item; and make catalogue information accessible to 

all daily circulation functions. In addition, before the circulation activities 

can be carried out efficiently, both the catalogue and circulation files must 

be initialised at the start. 
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CHAPTER 4.0 METHODOLOGY 
STUDY 

OF THE 

Over the years the number of circulation control systems has grown. 

Because of the availability of many such systems in the market, the 

librarian has to be objective in the selection of the system that will best 

satisfy the library's needs. Moreover, the huge cost involved in system 

procurement has directly forced the librarian to justify the method of 

system evaluation. Therefore, the difficulty of evaluating the available 

alternatives objectively has increased. 

The purpose of this chapter is to provide a methodology for effective 

evaluation of the circulation control system. 

4.1 Review of Evaluation Methodology 

James Rush in his presentation for the methodology of system evaluation 

remarks that: 

One might suppose that the best way to evaluate circulation 
control systems is first to write detailed functional specifications 
that are detailed descriptions of system behaviour from the user 
point of view. Then use these specifications as a basis for 
comparison with available systems (1). 

This method of evaluating the system's specifications may be time

consuming. In practice, the librarian's knowledge of the system is often 

a mismatch with that of the system designer. Thus, this produces 

ambiguity and non objectivity of the evaluation method. Rush advocates 

the evaluation of the system's functionality. From tlle literature review, 

it was found that most librarians looked at the various functions of the 

system during the stages of evaluation. Examples are found in studies by 
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Leeves (2), Matthews (3), Matthews, Williams & Wilson (4) and Smith 

(5). The effectiveness of the system is often a measure of the total 

performance ofthe individual functions. In Rush's evaluation, each system 

is independently compared with a table of functions and features. The 

result gives an absolute ranking compared with a predetermined baseline 

value. Furthermore, Rush's methodology can also be used to evaluate a 

single system. 

Though Rush's methodology does evaluate the nonfunctional aspects of 

the system, it is not adequately covered. Therefore, some additional 

features for evaluation must be incorporated. Dyer and Morris (6) assert 

that for an automated library system to be effective, the users need to be 

able to interact with it without frustration, boredom or confusion. It is 

common to see the library staff working on a circulation control system 

for many hours a day, besides other assigned duties. Staff and patrons 

may resist systems that are difficult". to use, though training may allay 

some resistance. The idea of ease of interaction between the system and 

the users is an important factor for consideration in the evaluation of any 

library system. Therefore, the method for evaluation must go beyond that 

of examining the functionality of the system. The system must be 

designed for usability. Shackel (7) defines the fundamental features of 

design for usability as the interaction between user, task and system in the 

environment. Whitefield, Wilson & Dowell (8) share the same views. 

The researcher believes that a complete evaluation of the library system 

should combine the two aspects: system usability and system 

functionality. Though it may be more laborious to conduct such an 

evaluation, the results obtained are worth the extra efforts taken. This 
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method of combining the functional and usability features for system 

evaluation contributes towards the originality of the whole research study. 

4.1.1 James E.Rush Methodology 

James E. Rush and Associates were the authority on the design of 

evaluation methodology for computerised library systems in the 1980s. 

Subsequently, other works on evaluation of library systems have emerged 

{CCT A (9), Smith (10)}. Rush methodology recommends eight phases 

(11). They are: (1) Setting objectives, (2) Fine tuning of the components 

of the methodology to agree with objectives, (3) Selection of candidate 

systems for evaluation, (4) Examination of system descriptive literature 

and documentation, (5) Comparison of candidate systems Witll the 

functions and features table, and with the checklist of data elements, (6) 

On-site evaluation of the candidate system, (7) System selection and 

acquisition, and (8) Post-installation evaluation. Phases 6, 7 and 8 are not 

relevant in the present study. .' 
The researcher considers the user requirements aspects of the library 

system as equally important as its functions. Definition of user 

requirements would include terms like 'usability' and 'ease of use'. 

4.1.2 Ravden & Johnson Methodology 

Ravden and J ohnson suggest a practical metllOd of assessing usability. In 

tlle Preface of their book, they define usability as "the extent to which an 

end-user can carry out required tasks successfully, and without difficulty, using 

the computer application system"(12). Their evaluation methodology has 

been the result of intensive research and development projects carried out 

by notable researchers. 
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There are nine checklists; each contains one of the nine criteria: visual 

clarity, consistency, compatibility, informative feedback, explicitness, 

appropriate functionality, flexibility and control, error prevention and 

correction, and user guidance and support. There are two other checklists 

used to evaluate specific problems concerning usability. The answers to 

checklists 1 to 9 are marked against a 4-point Likert scale with 'always' 

(highest score), 'most of the time', 'sometimes' and 'never'(lowest score) 

as options. There is also a column for comments or 'not applicable' entry. 

Checklist 10 has twenty-five statements relating to the problems of 

usability. Answers to checklist 10 are marked against three options, 

namely, 'no problems', 'minor problems', and 'major prob,lems'. A column 

for comments is also available. Checklist 11 contains seven open-ended 

questions. 

The researcher adopts this method because it has combined the best of the 

tools used for the evaluation of system usability. It provides the non 

specialist practitioner with wide-ranging questionnaire and checklist tools 

adapted from Clegg et al.(13), Gardner and Christie (14), Shneiderman 

(15), and Smith & Mosier (16) who are all prominent researchers in the 

field of human-computer interface (HCI) designs of computerised systems. 

4.2 An Outline of the Methodology 

There are two stages of evaluation in this study. The first stage adapts 

Rush's methodology to evaluate the functional aspects of the circulation 

control system. The second stage uses the 'usability requirements' 

evaluation propounded by Ravden & Johnson. The outcome of the two 

stages will prepare the researcher with a good guide to the acceptance or 

rejection of the system under investigation. 
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4.3 Stage 1 Evaluation 

Stage I Evaluation explains how the Rush's methodology is incorporated 

in the present study. 

4.3.1 Stage I - Phase 1 

The first phase in Rush's evaluation methodology is to set concrete 

objectives for the library. Let us assume that the Nanyang Polytechnic 

Library is about to purchase an automated library circulation system and 

the Columbia Library System is available for evaluation. The objectives 

for a circulation control system may be derived from a set of statements 

on the circulation control functions. Specific objectives are not defined 

in this study because they depend on the role and priorities of that 

particular library. However, some general statements for good circulation 

control can be drawn up for Nanyang Polytechnic. They are the functional 

requirements that may include critical or essential functions that the 

circulation control system must have, 

1) General Requirements 

The circulation control system should: 

• Interface with the cataloguing, acquisitions and serials 
modules. 

• Function independently from other modules. 

• Function concurrently with other modules. 

• Accept and store both full and partial bibliographical and 
patron records. 

• Move from function to function easily and with minimum 
number of keystrokes. 
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• Indicate circulation status on OPAC. 

• Allow customers to define record format, loan codes and 
periods of items and patrons. 

• Access to files accurately, fast and consistently. 

2) Issue I Charge I Checkout 

The issue function should link item and patron records quickly and 

efficiently to ensure accurate loan records. The system response time 

should be within tolerable limits to minimise the delay in queuing. The 

system can issue different materials for different loan periods to patrons 

of different entitlement. Every transaction should be updated automatically 

by the system. It must also allow for barcode scanning, light-pen scalming 

and keyboard processing. 

3) Return I Discharge I Check-in 
; 

On return, the system should separate the item record from the patron 

record accurately through entry of the item identification number by an 

electronic device or manual processing. Updating of loan records should 

be immediate and error-free. Subsequently, any fines will be calculated 

and displayed. 

4) Renewal 

The system should allow renewal of items by automatically recalculating 

and displaying new due dates without the need of punching in the patron's 

details. The checking of the patron's status and entitlement should be 

provided by the system. Telephone renewal can be considered, but it is 

not a necessity in Nanyang Polytechnic. 
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5) Fines and Overdues 

Fines must be automatically calculated by the system once the basic rules 

and regulations are entered. Fines must be flexible and can be forgiven 

to take account of the various entitlement of items and patrons. Full and 

partial payments of fines should be options for the library to administer. 

The system must maintain an accurate record of fines and produce 

receipts automatically. In addition, the circulation control system should: 

• Prepare and print overdue lists in no. of sequences. 

• Allow the library to compose and edit overdue notices as and 
when required. 

• Allow the library to set the overdue date and timing of 
notices. 

6) Reservations / Holds 

The purpose of a reservation function is to ensure that the library stock 

is constantly moving and allow every patron a fair chance of getting an 

item that is in great demand. Therefore, the system must have clear and 

distinct infonnation on the whereabouts of an item. It should allow the 

counter staff and the patron to place a reservation by entering the 

requirement into the tennina!. The system should then check on the 

patron's borrowing privileges. It should automatically cancel reserve 

when the item is checked out or when it is not claimed by a set period 

after reserve notices have been issued. The system should also generate 

recall notices to patrons whose borrowed items have been reserved. 

7) Traps 

The system is also required to trap patrons or materials. For example, 

when the patron's card has expired or lost, when the patron has materials 
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overdue, when the patron is delinquent, when the materials have been 

reserved, when the renewal limit has been reached or when the item is 

restricted in another way. Such information could be displayed on a 

terminal to the patron; subject to the library policy. 

8) Management Reports 

A good circulation control system should provide information and 

statistical details by reports. The daily activity report contains information 

on the movement and status of items and patrons whereas the exception 

report has infonnation on items recalled or overdue, fines, ad hoc charges 

and refunds. These two reports can be the defaults of the system. Other 

reports may be customised on demand. The system must present this 

information in a friendly and readable form so that the library manager 

can use them for decision-making. 

9) Reserve Collection Managem,ent 

This function is important in the Nanyang Polytechnic environment. It 

distinguishes itself from the ordinary circulation control by having shorter 

loan periods, special classes of patrons pennitted to use the materials on 

reserve and special procedures for fines, overdue and other charges. 

Examples are student project reports, course handbooks, teaching 

materials, teaching tapes, interlibrary loan materials and special items 

issued to departments or selected patrons. The system should be able to 

cope with such complexities. 

10) Access Control 

For a circulation control system to operate efficiently it should allow 

levels of access control to be programmed. Rush (17) suggests a two-
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tiered approach. The first tier governs access to the circulation control 

system and its various major functions with different levels of access. 

The second tier of control access governs processes that can be carried 

out in particular circumstances. Passwords or pin numbers can be used 

to differentiate between different categories of people administrating the 

system. The system must then provide an audit trail to keep track of all 

changes in access control against inappropriate use of the system. 

11) Help Messages 

One neglected function of most circulation control systems is the 

provision of help, error and instructional messages for the library users. 

These can take a variety of fonus - audible beeping tone, yeslno options, 

window display of messages and menu selection. Such assistance will 

minimize the fear of using the circulation control system by both the stllff 

and patrons. 

12) Materials Booking 

It will be beneficial, but not critical to the library operation, if the system 

can provide a means of scheduling the use of audiovisual materials, 

videotapes, booking of meeting rooms, carrels, equipment and facilities. 

This function requires a means to record both immediate charging and 

advance booking of library materials. 

13) Printing 

Support for printing IS an important function in a circulation control 

system. It should print receipts, reports, routing slips, reservation and 

recall notices, etc. The system should not only support a printer but also 

provide screen displays at the tenninals. 
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14) Item and Patron Identification 

The circulation control system should identify items and patrons by an 

electronic process or keyboard entering. Therefore, the system must 

support barcode identification codes that are commonly used in Singapore 

libraries. The entering of such codes should be easily and accurately 

done by either a light-pen, a barcode wand, a hand-held scanner or 

manual keying of the barcode numbers. 

15) Searching and Retrieval of Data 

As the circulation control system supports bibliographic and patron data, 

the capability for searching and retrieval of needed data must not be 

neglected. The system should facilitate easy, fast and accurate searching 

and retrieval of bibliographic records by titles, subjects, keyword, etc. 

The system should also allow searching of patron records and subsequent 

retrieval using sumames or first names. 

16) Displays 

The system should provide screen displays to tlle library staff at their 

counter terminals while the patron will get access to the screen displays 

through the OP AC terminals. The display to circulation staff is a more 

important function than that for the patron in the Polyteclmic context. 

The display for library staff may include bibliographic records and status 

of items, status of patron records and reports of varying contents. 

4.3.2 Stage I - Phase 2 

After setting the specific objectives, phase two of tlle evaluation is to fine 

tune the functions/features tables against the set objectives. These 
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functions and features will be used as baseline for comparing with those 

provided by the Columbia Library System. 

Relying on past library experience and consulting librarian practitioners, 

the researcher designs a set of functions/features checklists for use in the 

evaluation process. The numerical weights associated with each function 

and feature (as assigned in Rush's checklists) are then adjusted. They are 

to reflect the library's perception of the importance of the functions and 

features, as shown by the objectives set in Phase I. The maximum score 

assigned to each feature is also ten as proposed by Rush but only positive 

values are considered. This is to minimise complexities in the computation 

of the total scores. The score assigned to each function is the sum of the 

scores of the features that comprise the function. 

These checklists are not perfect or generalizable, as they are of use only 

to Nanyang Polytechnic in context. C,hapter 5 will highlight the complete 

set of checklists with functions and features. 

4.3.3 Stage I - Phase 3 

The third phase of the methodology is to select the candidate systems. 

According to Rush, the candidate systems are those that have been 

submitted for the library's evaluation. One or more systems can be 

eliminated by checking whether they support most of the critical functions 

of the library's operation. However, care must be taken not to completely 

write off any system at this stage. Unfavourable ones should be kept in 

view for further investigation. Since this study has only one system for 

evaluation, this phase is not critical. 
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4.3.4 Stage I - Phase 4 

The fourth phase is also a weeding process where more systems can be 

eliminated by examining the available published literature, brochures and 

documentation describing each system. Each system is checked against 

the critical functions and features checklists prepared in Phase 2. Systems 

that are incapable of fulfilling the required functions and do not have any 

literature describing them should be put away. Again, this phase is not 

critical to the present study. 

4.3.5 Stage I - Phase 5 

Phase 5 involves the comparison and scoring of candidate system(s) with 

the functions and features table formulated in Phase 2. Chapter 5 will 

present a detailed analysis of this phase. 

4.4 Stage II Evaluation 

Once the Stage I Evaluation is com~lete, Stage II Evaluation which is 

investigating the presence of usability requirements of the system(s) will 

be carried out. This second stage follows the same method offormulating 

the phases of evaluation as described in Stage 1. In this way, the factor 

of consistency in evaluation is taken care of. 

4.4.1 Stage II - Phase 1 

The first phase of the second part of evaluation is to fonnulate the criteria 

for the checklists on user requirements. The nine criteria taken from the 

checklists of Ravden & Johnson are adapted for use, but the questions 

comprising each checklist are changed into statements to represent 

features for evaluation. The features are derived according to the set 
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objectives. The following sections explain the criteria that are 

incorporated in the checklists. 

1) Visual Clarity 

The system should ensure that information displayed on the screen are 

clear, well-organised, unambiguous and easy to read. If the screen 

interface is poorly designed, it can severely restrict the user's ability to 

use the system (18). Good visual clarity should: 

2) 

• make the screen appear uncluttered; 

• enable the user to find the required information and to see 
where the information should be entered on the screen, 
quickly and easily; 

• draw the user's attention to important information; 

• enable users to see and read information on the screen 
clearly and easily (19). 

Consistency , 

A system is easier to leam and to use if it is consistent in its use of 

commands, its displays and its behaviour. According to Ravden & 

Johnson (20), consistency is "concerned with creating and reinforcing user 

expectations by maintaining predictability across the interface." Consistency 

of the system is an important criterion for consideration in the Polytechnic 

context because it will reduce anxiety and confusion in the users who are 

mostly first time users of library automation. 

3) Compatibility 

The way tlle system looks and works should be compatible with user 

conventions and expectations. If the system is compatible with the user 

52 



expectations, then it should be much easier for users to use, understand 

and interpret what the system is doing and what corresponding actions to 

take. An example is the date entry (dd/mm/yy) which is the familiar 

sequence used in Singapore, instead of the yy/mmldd or mm/dd/yy. The 

use of jargon, terminology, acronyms, codes, icons, symbols, colours and 

abbreviations provided by the system should be clearly explained if they 

are not in acceptable conventions. 

4) Informative Feedback 

Nothing is more frustrating if the system does not inform the user of 

progress, especially if there is a delay of more than 15 seconds. The 

system should give clear, informative feedback to users on where they 

are, what actions to take, and whether actions taken are successful. The 

system should also recognise the level of competence of the users, 

whether they are novice or expert users so that the optimum feedback can 

be given correctly. Feedback can exi~t as messages, instnlctions, on-line 

help or tutorial depending on the level of experience of the users. All 

help messages should be user-friendly. 

5) Explicitness 

The way tile system works and is structured should be clear to tile user. 

Explicitness helps to make the system transparent to tile user. The system 

should reflect its way of sequencing the information clearly and 

understandably. 

6) Appropriate Functionality 

Does the system provide users with the information, facilities or options 

that are perceived to be needed to carry out a task? Are the input devices 
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such as keyboard, joystick or mouse appropriate for the tasks to be carried 

out? If no, then the users would experience frustrations, difficulty and 

even rejection in using the system. The use of function keys can reduce 

the number of keystrokes and the memory load of the user. Therefore, 

the keys need to be clearly labelled and consistent in use. 

7) Flexibility and Control 

The system must adapt to the needs and requirements of different users 

in different situations and allow them to feel in control of the system. 

For example, the system should eliminate time-consuming activities such 

as repeated typing of the same information or having to move sequentially 

from step one to the last step to take an action, when the intervening steps 

are not required. The feeling of being in control boosts the user's 

confidence in using the system. Functions like 'edit' 'undo' 'move' , , , 

'delete' or 'un delete' will allow the user to have choices about the nature 

of the interaction. It is always desirable to be able to retract a command 
t 

or get back the data that have been deleted accidentally or even quit from 

the system at any point. Care must be taken that the system is not too 

flexible, if not, its operation will be incomprehensible to users and 

ineffective in its perfonnance. 

8) Error Prevention and Correction 

The system should be designed to minimize human errors, as far as 

possible, with error detection and correction built in. 

9) User Guidance and Support 

There should be infonnative, easy to use and relevant guidance provided 

on the computer screen via an on-line help facility or in a printed 

54 



document fonn. These supports, in whatever fonn, can be updated to 

provide currency of the infonnation. The commitment of the vendor in 

this instance must be sought. 

4.4.2 Stage 11 - Phase 2 

In Phase 2 of the evaluation process, the statements for each criterion will 

be further fine-tuned. The present study does not adopt the 4-point Likert 

scale as suggested in the Ravden & lohnson evaluation. Instead, 

numerical scores are assigned to each criterion and feature to reflect the 

importance of the objectives set. The assignment of numerical scores is 

in line with that of Stage I Evaluation so that the consistency and validity 

factors of the evaluation process are in order. 

t 
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CHAPTER 5.0 • 
THE ANAL YSIS OF 
CONTROL MODULE 
LIBRARY SYSTEM 

THE CIRCULATION 
OF THE COLUMBIA 

This chapter outlines the evaluation of both the functionality and usability 

requirements of the circulation control module of the Columbia Library 

System using a modified fonn of the checklists from James E. Rush and 

Ravden & Johnson. This involves the comparison of the circulation 

control system with the categorised function / features checklists using the 

James E. Rush's methodology and the criterion / features checklists using 

the Ravden & Johnson's methodology. A numerical score of one (lowest) 

to ten (highest) is assigned to each feature and entered in SI (See Table 

5.1) and summed for each function or criterion in each checklist. One 

point is awarded to any feature for having an essential support to the 

circulation control system, while ten points are assigned to the feanlre , 
which is most needed in the system. These features, functions or criteria 

are fonnulated according to their importance in relation to the objectives 

set by the library. The functions / criteria are selected to be 'essential' for 

the system to the effect that absence of any such function / criterion is 

deemed a fatal flaw in the circulation control system under consideration. 

There are 24 functional areas covered by the checklists for functional 

requirements with 396 features to be evaluated. In addition, there are 10 

criteria and 125 features for the usability requirements evaluation. The 

total number of 521 feanlres for evaluation is an attempt to give a wide 

and thorough coverage of features of an acceptable circulation control 

system. In the functionality requirements analysis, 14 functions have been 

identified as critical functions by a © symbol. Critical functions are 
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essential functions that a circulation control system must perform as 

prescribed. 

The checklists were worked through in two passes. The researcher, first, 

used the checklists to guide inspection of the documentation of the 

Columbia Library System. Next, the information required were filled into 

the format as shown in Table 5.1: 

FUNCTION I CRITERION FEATURES Y/N SI S2 

Function I criterion score 
No.of features 
Cumulative score b/f 
Cumulative score 

TABLE 5.1: FUNCTION/CRITERION & FEATURES CHECKLIST 

In the column Y/N, an entry of 'Y' suggests that the system under study 

has that particular feature whereas an 'N' entry shows otherwise. The'S l' 
f 

column shows the assigned score for that feature for an ideal circulation 

control system, while the 'S2' column will contain a score (0 to 10) for 

the same feature for the Columbia Library System (CLS). A feature is 

given a zero score when it is not available in the Columbia Library 

System whereas a score of ten given to it will suggest the greatest 

emphasis placed on that particular feature in achieving the library's 

objectives for an automated circulation control system. Conversely, a 

score of one for a feature will reflect its least importance. The 'S2' score 

is subjective but controlled to the effect that it is decided after considering 

any two or more of the following procedures: 
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1. Rely on past library experience and prior knowledge on the 
operation of a circulation control system. 

2. Draw conclusions from the revIew of the CLS 
documentation. 

3. Carry out practical hands-on sessions in a laboratory 
environment with individual tasks carried out for each 
functionality or usability requirements evaluation. 

The sum of the individual scores for the features is the score for each 

function or criterion which is designated as FUNCTION SCORE or 

CRITERION SCORE. Finally, comments and explanations on any 

significant variance between the scores SI and S2 (highlighted by • ) are 

discussed. Simple mathematical computations are carried out to determine 

the total score of the critical functions and perfonnance ratio of the 

system under investigation. The next few sections will describe the results 

of the analysis. 

5.1 Analysis of Functionality Requirements 

The functions and features of each checklist are critically evaluated and 

discussed. 

5.1.1 The Checklists 

Each checklist comprises several features that sum up the requirements for 

a particular function of a typical circulation control system. Twenty-four 

checklists are being analyzed. 
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CHECKLIST I: GENERAL REQUIREMENTS 

FEATURES Y/N SI S2 

System is command-driven: 
- User must know commands Y I I 
- User prompted for command Y 3 2. 

System is menu-driven 

;:~~~u~a~i:q~e:':~~ d~~P~~~;d 
y 5 5 
Y 3 3 

- System prompts for user action for menus display Y 2 1 

Log-on 
- User needs to log-on Y 3 3 
- Log-on is simple and clear Y 2 1 

Log-off 
- System log-off is easy Y 2 2 
- System automatically log-off when default time has Y 3 1 

elapsed with no user activity 

System requires user to identify required function only when Y 3 1 
entry or modification of data is intended 

Moving from function to function is controlled by: 
- Function keys N 2 o. 
- Function codes displayed on screen Y 3 3 
- User keying in Y 1 1 
- Barcoded or OCR function names N 3 o. 
System supports published standards Y 3 2 

System collects statistics on all facets of sy~tem operation. Y 5 3 
report production and library management 

Function score 44 29 
No.of features 16 16 
Cumulative score (b/f) 0 0 
Cumulative score 44 29 

COMMENTS ON CHECKLIST I (Genera!) 

The Columbia Library System has a Pull-down Menu Interface 

and a Command Interface. In the Command Interface, the 

system provides command line prompts which are helpful 

features for the user. Memorising the commands is kept to 

the minimum as the interface provides both horizontal and 

pull-down menus for selection. The system permits the 

moving around from one option to another either by entering 

the first letter of the option description or by inputting 

the option number in the CHOICE prompt. 
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CHECKLISf 2: ISSUE I CHARGE / CHECK-OUT @ 

FEATURES Y/N SI S2 

System permits charging of items to patrons via terminal y 10 10 

Patron identification number input required before charge Y 3 3 

Multiple items can be charged with single password Y 5 5 

Patron identification entered quickly and accurately by: 
- Electronic means Y 5 4 
- Keyboard Y 2 I 
- Other device N I o. 
System prompts erroneous patron / item identification Y 6 4 
number entry 

Charge of items not previously discharged causes automatic N 3 o. 
discharge for previous patron 

System supports: 
- Numerous patron types Y 3 3 
- Numerous material types Y 3 3 

Loan periods controlled by patron and material types Y 3 2 

System provides time-out and patron identification no. Y 3 2 
must be reentered to prevent charging of materials to the 
wrong patron 

System supports printing of date due slips 
- Routinely N I o. 
- On demand N I o. 
System facilitates charging to patrons on: 
- Reserve collection Y 4 I. 
- Interlibrary loan Y 3 I. 
- Short loan Y 3 I. 
- Other materials Y 3 I. 

System automatically blocks charges to delinquent patrons Y 6 5 

Password required for overrides Y 3 2 

Function score 71 48 
No.of features 20 20 
Cumulative score b/f from Checklist I 44 29 
Cumulative score 115 77 

COMMENTS ON CHECKLISf 2 (Check-out) 

When an i tern has not been discharged properly in the 

previous transaction is brought up for charging, the system 

will prompt the library staff of the error. It does not do 

it automatically, instead the library staff has to rectify 
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the fault manually. The system can be set for time-out when 

there is no user activity, by getting to the 'utilities' 

function. Time-out refers to the number of seconds to wait 

for a key to be pressed before the program returns from the 

Checkout to its Circulation Control menu. The system also 

supports a screen saver which is a good feature to prevent 

the screen from burnt-out. Support for printing in this 

function is not available. 

There is no distinct function allocated to charging of 

interlibrary loans, short loans and reserve collections. 

But, the system permits the setting up of temporary 

barcodes for circulating such items. 

'. 
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CHECKLIST 3: RETURN / DISCHARGE / CHECK-IN @ 

FEATURES Y/N 

System permits discharge of items returned by patron Y 

Item identification entered by: 
- Electronic means Y 
- Keyboard Y 
- Other device N 

Return is fast and accurate Y 

System prompts for: 
- Unsuccessful discharge Y 
- Outstanding traps Y 
- Items not previously charged Y 

System produces discharge recei pts: 
- Routinely N 
- On demand N 

System automatically produces transit slips for items to be N 
sent to another location 

System automatically discharges previously charged items Y 
when charged to new patron 

System allows authorized staff to backdate a discharge Y 

System counts in-house use of library items Y 

System supports use of portable terminals for counting in- Y 
house use 

" 
Function score 
No.of features 
Cumulative score b/f from Checklist 2 
Cumulative score 

COMMENTS ON CHECKLIST 3 (Check-in) 

The system does not 

identification except by 

support other means 

light pen or keyboard 

SI S2 

10 10 

5 4 
3 2 
I o. 
7 6 

5 4 
5 3 
5 3 

I o. 
I o. 
I o. 

6 4 

4 3 

3 2 

3 I 

60 42 
IS IS 

liS 77 
175 119 

of item 

entry. It 

does not permit printing of discharge receipts and transit 

slips. The absence of such features is not important as 

it does not impede the performance of the system. 

Therefore, the system supports the check-in function fully. 
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CHECKLIST 4: RENEWAL 

FEATURES Y/N SI S2 

System supports renewal of charged items Y 5 4 

Function controlled by patron and material types Y 3 3 

Loan periods governed by: 
- System tables Y 2 2 
- Material types Y 2 2 
- Patron types Y 2 2 

System permits renewal without the presence of the item or Y 3 I. 
patron 

System permits renewal by telephone Y 3 I. 

System limits successive renewals: 
- By item Y 2 I 
- By patron Y 2 I 

System prevents renewal if recall is outstanding for any item Y 3 I 

System resolves holds / renewal conflicts Y 3 I 

Function score 30 19 
No.of features II II 
Cumulative score b/f from Checklist 3 175 119 
Cumulative score 205 138 

COMMENTS ON CHECKLIST 4 (Renewal) 

The Columbia Library System allows renewal by telephone and 

in absence of the patron and item, provided there are no 

traps. In an academic library this function is needed but 

not necessarily essential. The telephone renewal facility 

is a plus point for the staff users who can renew their 

library items by just a telephone call without being 

present at the library. Of course, the telephone renewal 

must be restricted to only a particular class of patrons. 
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CHECKLISf 5: FINES / OVERDUE @ 

FEATURES Y/N 

System supports fines levy Y 

System automatically calculates fines based on: 
- After grace period Y 
- Patron type Y 
- Material type Y 
- Collection type y 

- Recalls. holds or others Y 

System permits lower limit on fine amount to produce notice Y 

System permits upper limit on fine accrued to patron account Y 

Partial payment allowed Y 

Authorized staff can forgive fines: 
- Completely y 

- Partially y 

Fine receipts produced: 
- Routinely N 
- On demand N 

Financial records of all fine transactions Y 

System permits facile detection and notification of overdues Y 

System automatically calculates overdue date 
based on: - Charge date Y 

- Loan period Y 
- G race period . Y 
- Non -chargeable days Y 

System establishes block for patron with overdue items Y 

System permits override of block Y 

System records overdues Y 

System records overrides in audit trail Y 

Function score 
No.of features 
Cumulative score b/f from Checklist 4 
Cumulative score 

COMMENTS ON CHECKLISf 5 (Fines/Overdue) 

The system 

which may 

does not facilitate the printing 

be needed to prove transaction 

SI S2 

5 5 

2 2 
2 2 
2 2 
2 2 
2 2 

2 2 

2 1 

2 2 

1 1 
1 1 

2 o. 
1 o. 
3 3 

5 4 

2 2 
2 2 
2 2 
1 1 

3 3 

2 2 

2 2 

3 2 

51 45 
23 23 

205 138 
256 183 

of receipts 

of fines. 

Calculation of fines is fast and accurate. The 

Fines/Overdue function should be a critical function for 

any library. 
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CHECKLIST 6: RESERVATIONS I HOLDS 

FEATURES Y/N SI S2 

System permits reservation on items Y 5 5 

Reservation is controlled by: 
- Patron type Y I I 
- Material type Y I I 
- Number of items already charged to patron N I O. 
- Patron delinquencies Y 2 2 

A ble to reserve by: 
- Title Y I I 
- Copy Y I I 

System permits patron to place reservation N 3 O. 

System limits no.of holds: 
- per title N I O. 
- per copy N 2 O. 
- per patron N 2 O. 

System resolves conflicts between holds and renewals Y 3 I 

System produces holds listings: 
- In printed form Y I I 
- On-line Y 2 2 

System traps items with holds upon discharge Y 3 3 

Automatic queue on first-come-first-served basis Y 2 2 

System su pports: 
- Hold activation date . Y 2 2 
- Hold cancellation date Y 2 2 

System supports hold queue modification Y 2 I 

Using a password for queue modification Y 3 2 

Function score 40 27 
No.of features 20 20 
Cumulative score b/f from Checklist 5 256 183 
Cumulative score 296 210 

COMMENTS ON CHECKLIST 6 (Reservations) 

The Reservation function of the system has no restriction 

in the number of items and times to be reserved. 

Reservation can only be accessed by the library staff. 

But custom-made reservation facility for the patron can be 

programmed by the software company. 
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CHECKLIST 7: RECALLS 

FEATURES Y/N SI S2 

System permits recall of items on request Y 7 2. 

Recalls controlled by: 
- Patron type Y 2 I 
- Material type Y 2 I 
- Item status Y 2 I 
- Reason for recall Y 2 I 
- Other conditions Y 2 I 
- Combination of the above Y 2 I 

Recalls required password N 2 o. 
System blocks patron who has not returned recalled items Y 3 2 

System su pports: 
- Recall after specified date N 2 o. 
- Recall cancellation date N 2 o. 
System limits no.of recall requests per patron N 2 o. 
System produces recall list on demand: 
- In printed form N I O. 
- On-line N 2 o. 
Function score 33 10 
No.of features 14 14 
Cumulative score b/f from Checklist 6 296 210 
Cumulative score 329 220 

COMMENTS ON CHECKLIST 7 (Recall) 

The Recall function is not a direct function of the system. 

It is an advantage if the system can prompt the library 

staff on items which have been overdue, or those that have 

been urgently required by another patron. After that, it 

should generate recall notices automatically. This will 

eliminate some librarian I S mundane tasks of carrying out 

recall activities. However, recall notices can be 

customised for printing on demand and the library items 

recalled will be discharged according to normal. The only 

problem is that customisation has to be done by the 

company. 
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CHECKLISf 8: MANAGEMENT REPORTS @ 

FEATURES Y/N SI S2 

On-line report: 
- On demand Y 2 2 
- Preprogrammed Y 2 2 

Batch report: 
- On demand Y 2 2 
- Preprogrammed Y 2 I 

Daily activity reports: 
- Items charged Y 2 2 
- Items discharged Y 2 2 
- Items renewed Y 2 2 
- Items reserved Y 2 2 
- Fi nancial transactions Y 2 2 
- Audit trail summary Y 2 2 

Daily exception reports: 
- Items recalled Y I I 
- Items overdue Y 1 I 
- Fines accrual Y I I 
- Bills for replacement Y I I 
- Ad hoc charges Y I I 
- Refunds granted Y I I 
- Audit trail exceptions Y I 1 

Activity data reports: 
- Patron activity Y 2 2 
- Patron reservation list Y 2 2 
- Patron use statistics Y 2 2 
- Item activity Y 2 2 
- Missing item y 2 2 
- Recalls list Y 2 I 
- Fines / ad hoc charges Y 2 2 
- Items long overdue Y 2 2 
- Reserved items list Y 2 2 
- Terminal use statistics Y 2 I 
- Routing list li brary use N 2 o. 
- Database statistics Y 2 2 
- System performance data N 2 o. 
System provides choices of report formatting N 2 o. 
System allows specification of data content of a report Y 3 2 

System provides data computation Y 3 2 

System supports flexible output modes Y 3 I 

System saves reports Y 4 3 

Function score 68 54 
No.of features 35 35 
Cumulative score b/f from Checklist 7 329 220 
Cumulative score 397 274 
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COMMENTS ON CHECKLIST 8 (Management Reports) 

The system has a good capability 

most of these reports do not 

for generating reports but 

allow for any change in 

format. Report generation should be an essential function 

of any circulation control system. 

CHECKLIST 9: RESERVE COLLECTION MANAGEMENT @ 

FEATURES Y/N SI S2 

System permits library to establish and maintain reserve Y 4 4 
collection 

System supports uncatalogued material in reserve collection Y 4 4 

System supports all functions /features of circulation under Y 4 3 
reserve collection management 

System provides special loan periods: 
- 4 hours N I o. 
- I day (8 a.m. to 5 p.m.) Y I 1 
- I day (overnight) Y I 1 
- Other Y 1 I 

System supports special patron classes Y 2 2 

System recognises materials under reserve collection Y 2 2 
wherever they are discharged 

System produces overdue. fine and other notices at Y 1 1 
workstation 

System records statistics for reserve collection activity Y I I 
separately from the normal collection 

System generates reports to support reserve collection Y 2 1 
management 

Function score 24 21 
No.of features 12 12 
Cumulative score blf from Checklist 8 397 274 
Cumulative score 421 295 

COMMENTS ON CHECKLIST 9 (Reserve Collection) 

Reserve Collection is an important function of the academic 

library. The collection may include special loan types, 

inter library loans, course materials, etc. The system 

provides the setting of a loan period from 0 to 23.99 

hours for hourly loans and from 1 to 9999 days for day

based loans. 
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CHECKLISf 10: ACCESS CONTROL @ 

FEATURES Y/N SI S2 

Prevents unauthorized access to any system function, Y 5 5 
feature or data 

Prevents unauthorized changes or deletions of data Y 5 5 

Differentiates between levels of staff Y 5 3 

Distinguishes staff from students Y 4 3 

System identifies and controls vendor access Y 3 1 

Access control is achieved by: 
- User identification no. Y 2 I 
- System assigned password Y I I 
- User assigned password Y 1 1 
- Combination of system and user assigned password Y 1 1 
- Function level identification no. or password Y 1 1 
- Terminal level controlled by: * Group N 1 o. 

* Terminal N 1 o. 
* Time of day N 1 o. 

- Task / activity level Y I 1 
- Transaction level Y 1 1 

System maintains audit trail of all access control activity Y 2 1 

Function score 35 25 
No.of features 16 16 
Cumulative score b/f from Checklist 9 421 295 
Cumulative score 456 320 

COMMENTS ON CHECKLISf 10 (Access Control) 

The Circulation Control Module has no control over the 

terminals or OPAC systems. Access control, however, is 

adequately provided by the system in differentiating the 

types of transactions, levels of priority in operation and 

in users. 
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CHECKLIST 11: HELP MESSAGES @ 

FEATURES Y!N SI S2 

System supports on -line assistance for, users Y 5 4 

System allows user to set level of help desired Y 4 3 

System provides informative messages to correctly Y 4 I. 
executed transactions 

System provides understandable error messages to user Y 5 I. 
when a mistake is made 

System provides messages showing both the occurrence Y 5 I. 
and nature of exceptional conditions 

System provides comprehensive set of instructional Y 4 2 
messages to facilitate its use 

Instructional messages accessible at point of need. without Y 5 4 
interruption of work in progress 

Instructional messages or tracts on commands. requests. Y 3 2 
functions. errors. etc., available through use of help 
command 

Function score 35 18 
No.of features 8 8 
Cumulative score b/f from Checklist 10 456 320 
Cumulative score 491 338 

COMMENTS ON CHECKLIST 11 (Help Messages) 

Help messages are provided at two levels; one for the 

novice and the other for the expert. These two levels are 

toggled by pressing the F1 key or holding the CTRL and 

pressing the F1 keys simultaneously. Help messages supplied 

by the system are informative but not comprehensive enough 

in providing explanations. By the way, help messages are 

very important features for any circulation control system. 
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CHECKLISf 12: MATERIALS BOOKING 

FEATURES Y/N SI S2 

System permits booking of: - Equipment Y 2 I 
- Films Y 2 I 
- A V A materials Y 2 I 
- Other materials Y I I 
- Carrels Y I I 
- Meeting rooms Y I I 
- Other facilities Y I I 

System supports special: - Material types Y I I 
- Patron classes Y I I 
- Loan periods Y I I 
- Fine amounts Y I I 
- Ad hoc charges Y I I 

System supports materials. equipment and facilitates Y 2 I 
inventory 

System supports: - Charge Y 2 2 
- Discharge Y 2 2 
- Renewal Y I I 
- Reservations Y I I 

Availability of materials. equipment and facilities 
determined by: - Date Y I I 

- Date range Y I I 
- Time of day Y I I 

System displays calendar showing: - 30 days N 1 o. 
- 60 days N 2 o. 
- 90 days N 2 o. 
- Other N I o. 

For selected day. system displays hours of day Y 3 3 

System supports collection and recording of deposit N 2 o. 
amounts 

System produces deposit receipts N 2 O. 

Function score 39 25 
No.of features 27 27 
Cumulative score b/f from Checklist II 491 338 
Cumulative score 530 363 

COMMENTS ON CHECKLISf 12 (Materials Booking) 

The system has no direct function for booking special 

materials, equipment or rooms. However, 

can be circulated using the temporary 

Temporary barcodes do not affect the 

barcoded items linked to title records. 
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done through the normal Checkout / Charge option. The 

Equipment Circulation (Unlinked Items) Report lists the 

circulation statistics of such activities. The system, 

however, does not support the en try of depos i t / cash 

transactions. It has a hidden perpetual calendar which is 

not displayed on screen. 

CHECKLISf 13: PRINTING 

FEATURES Y/N SI S2 

System supports printing at workstation: 
. Receipts N 2 o. 
- Date due slips N 2 o. 
- Reservation sli ps N 2 o. 
- Routing slips N 2 o. 
- Main entry data Y 1 1 
- Overdue. other notices on demand Y 2 2 
- Data displays Y 1 1 
- Machine-readable identifier labels N 1 o. 
- Li brary card labels Y 2 2 
- Special reports Y 1 1 
- Address labels for interlibrary loan Y 1 1 
- Transit notices N 1 o. 
Permit preview before printing Y 2 2 

Function score 20 10 
No.of features 13 13 
Cumulative score b/f from Checklist 12 530 363 
Cumulative score 550 373 

COMMENTS ON CHECKLISf 13 (Printing) 

The printing facilities of the system are predetermined but 

rather limited in scope. Print preview facilities are also 

available. Two default printers have been defined for the 

system: IBM Dot Matrix Printer and HP Laserjet Ill. 

Printing can be accessed through the 'Print notices / 

Update Statistics' function. 
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CHECKLIST 14: ITEM & PATRON IDENTIF1CATIONS 0 

FEATURES Y/N SI S2 

System employs machine-readable item identification nos. Y 5 5 
(IlN) to identify individual bibliographic items. equipment 
and facilities 

System employs machine-readable patron identification nos. Y 5 5 
(PIN) to identify patron to system 

IlNs and PINs are read by electronic means Y 5 3 

IlNs are usable in other modules of the system Y 4 3 

Preprinted or prepared IlN and PIN labels are used Y 4 3 

System prints IlN and PIN labels in batch or on demand N 2 o. 
System supports other IlNs: 
- Network control no. Y 2 1 
- Local system no. Y 2 I 
- Call no. y 2 1 
- SuDocs no. N 1 o. 
- Accession no. Y 2 I 
- ISBN Y 2 I 
- ISSN Y I I 
- CODEN Y 2 I 
- STRN (standard technical report no.) N I o. 
- Standard recording no. Y I 1 

System supports other PINs Y 2 I 

Special patron cards are used N 2 o. 
System does not allow reuse of PIN that has been reported lost Y 5 4 
or stolen 

Function score 50 32 
No.of features 19 19 
Cumulative score blf from Checklist 13 550 373 
Cumulative score 600 405 

COMMENTS ON CHECKLIST 14 (Item/Patron Identification) 

The system permits the use of Codabar, Ocelot or Follett 

barcodes for item and patron identification. It is 

optimised for standard barcodes and there are additional 

safety checks like the library ID and check digits. It 

does not support the printing of IIN or PIN at the 

workstation. 

requirement. 

Perhaps, this 
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CHECKLISf 15: SEARCHING OF DATA @ 

FEATURES Y/N SI S2 

Derived search keys (e.g. from title, names, nameltitle, y 4 3 
other) 

Derived keywords or phrases Y 5 3 

Assigned identifiers (e.g. LCCN, ISSN, ISBN, COD EN) Y 5 3 

Assigned key-terms (e.g. key title, call no., LCSH, other) Y 3 3 

Boolean operators (AND, OR, NOT) Y 3 3 

Relational operators «, >, +, etc.) Y 2 I 

Ranges (for dates, volume, etc.) Y 2 I 

Truncation Y 2 2 

Cross-file searching is possible Y 2 I 

System differentiates between searching in different system Y 2 I 
functions 

Search query input via keyboard Y 3 2 

Search query input via optical reader(e.g.barcode) Y 2 2 

Function score 35 25 
No.of features 12 12 
Cumulative score b/f from Checklist 14 600 405 
Cumulative score 635 430 

COMMENTS ON CHECKLISf 15 (Searching) 

The search function is quite adequate for the searching of 

item and patron data records in the Circulation Module. 
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CHECKLISf 16: RETRIEVAL OF DATA @ 

FEATURES Y/N SI S2 

Null retrieval produces message Y 2 2 

System supports single-record retrieval Y 3 3 

System supports multiple-record retrieval at bibliographic Y 3 2 
(title) level 

System supports multiple-record retrieval at copy level Y 3 2 

System provides browsing: 
- Forward Y 2 1 
- Backward Y 2 1 
- User-defined increments N 2 o. 
System retrieves records from multiple files with single Y 2 1 
search 

System carries most recently retrieved record from function Y 2 2 
to function unless cancelled 

System distinguishes automatically between retrieval for Y 4 3 
patron access, charge and other purpose 

Function score 25 17 
No.of features 10 10 
Cumulative score b/f from Checklist 15 635 430 
Cumulative score 660 447 

COMMENTS ON CHECKLISf 16 (Retrieval) 

Browsing is a feature of the data retrieval function in the 

system. It is determined by the system parameters and not 

user-defined. Retrieval of data is fast and accurate. 
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CHECKLISf 17: DISPLAYS FOR LIBRARY SfAFF@ 

FEATURES Y/N SI S2 

System displays messages: - Logon and logoff Y 1 1 
- Error Y 2 2 
- Exceptional conditions Y 1 1 
- Help Y 1 1 

System su pports display of: - Bibliographic data Y 3 3 
- Holdings and location data Y 3 2 
- Charge data Y 3 3 
- Discharge data Y 3 3 
- Renewals data Y 3 2 
- Reservation data Y 2 2 
- Recalls data N 2 O. 
- Reservation queue Y 2 2 
- Report Y 2 1 
- Vocabulary N 1 o • 
- Browse mode Y 1 1 
- Patron name and address Y 2 2 
- Fines I financial data Y 2 2 
- Patron profile data Y 2 1 
- Routing data N 2 O. 
- System table Y 2 2 
- Delinquency data Y 2 2 

Data are in meaningful form Y 4 2 

System provides workforms or tern plates for data entry: 
- Bi bliographic data Y 4 4 
- Patron record Y 3 2 
- Reserve collection data Y 3 I 
- Routing data N 2 o • 
- Physical preparation data Y 1 I 
- Patron profile Y 2 1 
- System table Y 2 2 
- Report generation Y 1 I 

System supports 
- Various data displays Y I I 
- Variety of display formats Y 1 1 
- Various orderings of records and data elements in Y I 1 

displays (e.g.by title, name, subject, etc.) 
- Workstation printers Y 1 1 

Function score 68 51 
No.of features 34 34 
Cumulative score blf from Checklist 16 660 447 
Cumulative score 728 498 

COMMENTS ON CHECKLISf 17 (Displays for Library Staff) 

Library staff can get access to all the features that are 

provided by the system. The display is comprehensive for 

library staff use. 
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CHECKLIST 18: DISPLAYS FOR PATRON (User) 

FEATURES Y/N SI S2 

System displays messages: 
- Logon and logoff Y 3 3 
- Error Y 3 3 
- Exceptional conditions Y 3 2 
- Help Y 5 3. 

System supports display of: 
- Bibliographic data Y 4 4 
- Holdings and location data Y 4 3 
- Reservation data Y 3 2 
- Reservation queue Y 4 I. 

Data are in meaningful form Y 5 3. 

System supports 
- Various data displays Y 3 I. 
- Variety of display formats Y 3 I. 
- Various orderings of records and data elements in Y 3 I 

displays (e.g.by title, name, subject, etc.) 

Function score 43 27 
No.of features 12 12 
Cumulative score blf from Checklist 17 728 498 
Cumulative score 771 525 

COMMENTS ON CHECKLIST 18 (Displays for Users) 

Displays for patrons (users) are not so comprehensive. 

Terminals 

preprogrammed 

accessibility 

that are meant for patron use can be 

with security features so that 

for patron is limited and controlled. 
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CHECKLISf 19: NOTICES €I 

FEATURES Y/N SI S2 

System produces notices: 
- In batch mode (default) y 2 2 
- On -line (on demand) Y 2 2 

System formulates. formats. sorts and prints 
notices for: y 2 2 
- Overdue items y 2 2 
- Items reserved for patron Y 2 2 
- Fines Y 2 1 
- Bills for replacement Y 2 I 
- Ad hoc charges Y 2 1 
- Special events or services Y 2 1 
- Statements of accounts Y 2 1 
- Other purposes 

System su pports: 
- Letter- and form - type Y 2 1 
- Preprinted forms y 2 1 
- Customised forms Y 2 I 
- Production of notices with mixed content Y 2 I 
- Notices printed on self - mailer forms Y 1 1 

Record of notice production maintained in on-line Y 2 2 
files 

Function score 31 22 
No.of features 16 16 
Cumulative score blf from Checklist 18 771 525 
Cumulative score 802 547 

COMMENTS ON CHECKLISf 19 (Notices) 

The printing of notices is essential in a circulation 

control system because the function provides the means of 

hard-copy record. Written information is communicated 

through the generation of notices. The Columbia Library 

System does support the printing of notices which are 

predetermined by the system. 
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CHECKLISf 20: DATE & TIME ENTRY 

FEATURES Y/N S1 S2 

System requires manual entry of date and time daily Y I I 

System maintains correct date and time continuously Y 4 4 

System supports perpetual calendar Y 4 I • 

System accommodates: 
- Library's hour of opening Y 2 2 
- Holidays Y 2 2 
- Proper control of date- and time-related functions Y 2 2 

Function score 15 12 
No.of features 6 6 
Cumulative score blf from Checklist 19 802 547 
Cumulative score 817 559 

COMMENTS ON CHECKLIST 20 (Date & Time Entry) 

The perpetual calendar is built in the system but not 

displayed on the screen. The changing of date and time 

can be done manually when the system prompts for it. The 

format for the date and time is in line with the US 

convention. But inconsistencies occur as the dates entry 

can be done by using MM-DD-YY or MM-YY-DD or even YY-MM

DD. The time in hours is shown at the top left corner of 

some screens. 
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CHECKLIST 21: DATA ENTRY OPERATION @ 

FEATURES Y!N SI S2 

Data entry is easy Y 5 4 

Data entry modes are: 
- On-line Y 2 2 
- Batch Y 2 1 

System su pports database update Y 4 3 

System supports record update Y 4 3 

System supports record update at: 
- Data element level Y 2 1 
- Field level Y 2 1 

System provides record locking under update Y 2 1 

System provides: 
- Immediate access to records Y 4 3 
- Global search and replace N 3 o • 
- Range search and replace Y 2 1 

Data entry can be done by: 
- Keyboard y 2 2 
- Barcode reader Y 4 4 
- Magnetic tape Y 3 2 
- Diskette y I 1 
- Other y I I 

System performs error checking Y 4 4 

Conversion of data records to required system format from: 
- MARC formatted records Y 4 4 
- Other circulation systems Y 3 I 

Conversion of MARC records is reversible Y 4 3 

Transactions are journalized for backup and recovery Y 4 3 

System provides audit trail for all transactions Y 3 3 

Function score 65 48 
No.of features 22 22 
Cumulative score b!f from Checklist 20 817 559 
Cumulative score 882 607 

COMMENTS ON CHECKLIST 21 (Data Entry) 

The system provides 

and patron records. 

bibliographic data. 

repetitive. 

entry of data in bibliographic, item 

The entry supports MARC records for 

Data entry is easy but laborious and 
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CHECKLISf 22: BACKUPS@ 

FEATURES Y/N SI S2 

System backs up all files: 
- Daily Y 7 6 
- Every other day N 3 o. 
- Twice weekly N 2 o. 
- Weekly Y 5 2 
- Less frequently N 2 o. 
System journalizes on -line transactions Y 6 4 

System captures basic circulation transactions when Y 7 3 
processor is done 

Recovery of files and processing is fast and simple Y 7 4 

Recovery based on journal file and audit trail Y 5 4 

History of transactions maintained Y 5 3 

Function score 49 26 
No.of features 10 10 
Cumulative score blf from Checklist 21 882 607 
Cumulative score 931 633 

COMMENTS ON CHECKLISf 22 (Backups) 

There are two options for circulation backups: Daily 

circulation backup and circulation data files backup. The 

system does not allow backup to be done on the hard disk. 

It can be carried out on formatted diskettes that can be of 

a large quantity or on tape drives. 
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CHECKLISf 23: OVERRIDES 

FEATURES Y/N SI S2 

System supports override of automatic features: 
- Blocks Y 2 2 
- Loan period Y 2 2 
- Material type restrictions Y I 1 
- Patron class restrictions Y 1 1 
- Limits on various quantities N 1 o. 
System permits overrides of: 
- Delinquencies Y 2 2 
- Holds. recalls queues Y 2 2 
- Defaults or system table values Y 3 3 
- Level of access control Y 4 2 

System limits frequency and quantity of any override Y 3 2 

System monitors and reports all override activity Y 3 2 

Function score 24 19 
No.of features 11 11 
Cumulative score b/f from Checklist 22 931 633 
Cumulative score 955 652 

COMMENTS ON CHECKLISf 23 

The system permits overrides to be carried out by the 

library staff. The circulation system has alerts which 

appear when 

the patron 

there is either an error or a restriction on 

or item. The system, however, allows the 

library staff to override these alerts, based on operator 

securi ty levels. Passwords can be set in the securi ty 

function to enable different level of library staff to 

have different override authority. It is mentioned in the 

manual that overriding authority is not a menu option. The 

authority to override exceptional circulation transactions 

or allowing the temporary loan of materials not usually 

available for circulation, or allowing more than the 

allowed number of items to be checked out by a particular 

patron is available. 
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CHECKLIST 24: DEFAULTS 

FEATURES Y/N SI S2 

System supports default value for function selected Y 3 2 

System supports default file to access Y 3 2 

System provides default access control level Y 3 2 

System provides default loan period: 
- By material type Y 2 1 
- By patron class Y 2 1 

System supports default values for various data elements in Y 2 1 
data entry, update and conversion 

System cross-checks default values with newly entered data Y 2 1 
for validity 

System permits data transfer from record to record for Y 2 2 
repetitive entry 

System supports defaults for: 
- Limits on no.of items borrowed at one time Y 2 1 
- Limits on no.and length of overdues Y 2 1 
- Limits on minimum and maximum fines outstanding Y 1 1 
- Limits on no.of items borrowed via interlibrary loan Y 2 1 
- Determining when a patron can no longer borrow items Y 2 1 

Default values accessible on-line for inspection and Y 3 2 
modification by staff under suitable authorization 

Function score 31 19 
No.of features 14 14 
Cumulative score b/f from Checklist 23 955 652 
Cumulative score 986 671 

COMMENTS ON CHECKLIST 24 

Default is a built-in feature of the system. Default is 

available in the help mode and data entry. To enter the 

default data, we have to press the ENTER key at the 

appropriate instance. 

85 



5.1.2 Method of Analysis I 

The following method is used to detennine the perfonnance ratio of the 

Columbia Library System: 

Total baseline functional score = 986 

= 671 Total system score 

System Perfonnance Ratio = 671 I 986 - 0.68 (>0.60) 

5.1.3 Method of Analysis IT 

The second method is to detennine the perfonnance ratio of the system 

using the critical functions. 

Total baseline score for critical functions = 667 

Total system score for critical functions = 474 

System Perfonnance Ratio = 474 I 667 

= 0.71 (>0.60) 

NOTE: 0.60 is an arbitrary cut-off ratio as the standard for a suitable 

circulation control system (recommended by Rush). 

There are 14 critical functions selected for their relative importance in 

relation to other functions of a circulation control system. Table 5.2 

presents the assigned scores of the critical functions. 

86 



I FUNCTION I BASELINE 
SCORE 

I SYSTEM 
SCORE I 

CRITICAL FUNCTIONS 

1. Issue/Charge/Checkout 71 48 
2. Return/Discharge/Check-in 60 42 
3. Fines/Overdues 51 45 
4. Management Reports 68 54 
5. Reserve Collection Management 24 21 
6. Access Control 35 25 
7. Help Messages 35 18 
8. Item & Patron Identification 50 32 
9. Searching of Data 35 25 
10. Retrieval of Data 25 17 
11. Displays for Library Staff 68 51 
12. Notices 31 22 
13. Data Entry Operation 65 48 
14. Backups 49 26 

1 TOTAL SCORE FOR CRITICAL FUNCTIONS 1667 1474 1 

TABLE 5.2: TABLE OF CRITICAL FUNCTIONS AND SCORES 

5.2 Analysis of Usability Requirements 

Ten checklists of usability requirements designed by Ravden and Johnson 

are adapted for use in this study. The questions are changed into 

statements and analyzed as described in Section 5.1. 

5.2.1 The Checklists on Usability 

Again, scores are assigned to each statement and indicated in columns SI 

and S2. Explanations are given whenever a significant variance between 

the scores of SI and S2 exists. 
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CHECKLIST 1: VISUAL CLARITY 

FEATURES 

Screen is clearly identified with an informative title or 
description 

Important information (e.g. cursor position, instructions, 
errors) is highlighted on the screen 

It is clear to user: 
- on where the information should be entered 
- in what format it should be entered 

System clears previous information when new information 
is over typed on· it 

Information is logically organised on the screen 

Different types of information are distinctly separated 

Chunk of information presented is separated into sections 

Bright or light colours are displayed on a dark background 
or vice versa 

Use of colours helps to make the displays clear 

The information on the screen is easy to see and read 

Screens appear uncluttered 

Search of required information IS easy 

Criterion score 
No.of features 
Cumulative score blf from Checklist 
Cumulative score 

COMMENTS ON CHECKLIST 1 (Visual Clarity) 

YIN SI 

Y 4 

Y 4 

y 
y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

5 
3 

3 

3 

3 

4 

2 

3 

5 

3 

4 

46 
13 

0 
46 

S2 

4 

3 

4 
2 

3 

2 

3 

3-

2 

3 

4 

3 

3 

39 
13 

0 
39 

The system allows for changing of data in a field by erasing the whole 

data record or by over typing the previous one. Screens are uncluttered 

because infonnation is distinctly separated by boxes. Colours on the 

screen can be set using the 'Utilities' menu. Visual clarity is a merit of the 

system. 
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CHECKLIST 2: CONSISTENCY 

FEATURES YIN SI S2 

Different colours are used consistently throughout the system Y 5 3 

Abbreviations, acronyms, codes and other alphanumeric Y 2 2 
information are used consistently throughout the system 

Icons, sym bols and graphical representations are used Y 2 2 
consistently throughout 

The same type of information is displayed: 
- In the same location on the screen Y 4 3 
- In the same layout N 4 0-

The cursor appears in the sanle initial position on display of a Y 3 3 
similar type 

Sanle information is displayed in the same format wherever it Y 3 3 
appears 

The format in which the user should enter particular information Y 3 2 
on the screen is consistent throughout the system 

The method of entering information is consistent Y 4 3 

The action to move the cursor around the screen is consistent Y 3 3 
t1lroughout 

Method of selecting options is consistent Y 3 3 

Same keys are used for the same functions Y 2 2 

System always responds consistently to user action N 4 0-

Criterion score 42 29 
No.of features 13 13 
Cumulative score blf from Checklist I 46 39 
Cumulative score 88 68 

COMMENTS ON CHECKLIST 2 (Consistency) 

The same type of infonnation may be displayed in the same location on 

the screen but the fonnat may differ. A good example is the 'Quit' 

function where it exists as an option in a command line or as a choice 

between Yes and No. Date entry is inconsistent as the system accepts 

fonnats such as MMYYDD, MMDDYY, and YYMMDD. 
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CHECKLIST 3: COMPATIBILITY 

FEATURES YIN SI S2 

Colours assigned are according to conventional rules (e.g.red for alarm) Y 4 3 

Abbreviations, acronyms, codes and other alphanumeric information: 
- Are easy to be recognised and understood Y 3 3 
- Follow conventions Y 2 2 

Icons, symbols, graphical representations and other pictorial 
infonnation: 
- Are easy to be recognised and understood Y 3 3 
- Follow conventions Y 3 2 

Jargon and tenninologies used in the system are familiar to the user Y 3 3 

Layout of dates, telephone nos., etc. do follow established conventions Y 3 I-

The fonnat of displayed infonnation is compatible with the fonn in Y 3 U 
which it is entered the system 

The format and sequence in which infonnation is printed are Y 3 I-
compatible with the way they are displayed on the screen 

Control actions are compatible with those used in other systems with Y 2 2 
which the user may need to interact 

The information presented fits the user's view of the task Y 2 1 

The sequence of activities required to complete a task follow what the Y 2 I 
user would expect 

Criterion score 33 23 
No.of features 12 12 
Cumulative score blf from Checklist 2 88 68 
Cumulative score 121 91 

COMMENTS ON CHECKLIST 3 (Compatibility) 

The system uses the American convention for the record of the dates, 

addresses and telephone numbers. These fonnats cannot be changed as 

they are system-detennined. However, the 'Help' facility can provide 

examples on the fonnat for such entries. The display of infonnation on 

the screen is not strictly identical to the fonnat for entering the data 

records. 
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CHECKLIST 4: INFORMATIVE FEEDBACK 

FEATURES YrN SI 

Instructions and messages displayed by the system are concise and 
positive 

Y 4 

Messages displayed are relevant 

System provides clear instructions on what to do 

User is clear on actions taken at any stage 

User knows clearly what action to take to execute a particular action 

When the user enters information on the screen it is clear what this 
information should be 

Y 

Y 

Y 

Y 

Y 

System provides clear information on shortcuts. if any Y 

Changes occur on the screen are made clear to the user because of his N 
I her input 

There is always an appropriate response to a user's input Y 

Status messages (e.g.indicating what the system is doing or has just 
done) are: 
- Informative 
- Accurate 

System clearly informs the user on when it completes a requested 
action (successfully or unsuccessfully) 

System promptly informs user of any delay. making it clear that the 
user's input is being processed 

Error messages are explained: 
~ Where the errors are 
~ What the errors are 
- Why they have occurred 

System informs what should be done to correct an error 

Criterion score 
No.of features 
Cumulative score b/f from Checklist 3 
Cumulative score 

COMMENTS ON CHECKLIST 4 (Informative Feedback) 

Y 
Y 

Y 

Y 

y 
y 
y 

y 

4 

5 

5 

4 

3 

2 

3 

3 

2 
2 

3 

3 

2 
2 
2 

4 

53 
17 

121 
174 

S2 

3 

4 

4 

3 

3 

2 

2 

1 
2 

3 

2 

2 
2 
2 

38 
17 
91 
129 

Any changes made on the screen are not explained by the system, but the 

explanation can be found in the manual. 

normally indicated in the 'Help' facility. 
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CHECKLIST 5: EXPLICITNESS 

FEATURES YIN SI S2 

System shows clearly the stage it has reached in a task Y 4 4 

System shows what the user needs to do to complete a task Y 6 4. 

Each option in a given list (e.g.in a menu) is clear and Y 4 3. 
meaningful to the user 

System informs the user in which part of it he I she IS In Y 3 3 

It is clear what the different parts of the system do Y 3 1 • 

It is clear how, where and why changes in one part of the N 3 o. 
system affect other parts of the system 

User is clear about why the system is organised and N 3 o. 
structured as it is 

System is well organised from the user's point of vIew Y 3 3 

In general, the user is clear what the system is doing Y 4 2. 

Criterion score 
No.of features 
Cumulative score b/f from Checklist 4 
Cumulative score 

COMMENTS ON CHECKLIST 5 (Explicitness) 

33 20 
9 9 

174 129 
207 149 

User has to refer to the manual or access to the 'Help' facility when he is 

in doubt. The system does not explain its action and this resulted in some 

form of complexity on the user's part. Prior knowledge on circulation 

system is needed to run the system efficiently. 
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CHECKLIST 6: APPROPRIATE FUNCTIONALITY 

FEATURES YIN SI S2 

The input device available to the user (e.g. mouse, Y 4 3 
keyboard, joystick) is appropriate for the tasks to be done 

Each screen contains all the information which the user Y 4 3 
feels is about the task 

System provides user with all the options that are perceived Y 3 1 
to be needed at any particular stage in a task 

Patron can access all the information that is needed for the Y 4 2 
current task 

System allows user to do what is necessary to carry out a Y 
task 

System provides appropriate feedback for any task Y 

The contents of help and tutorial facilities make use of N 
realistic task data and problems 

Task-specific jargon and terminology are defined at the N 
beginning in the task 

Particularly long task sequences are broken into appropriate Y 
sub- sequences 

Criterion score 
No.of features 
Cumulative score b/f from Checklist 5 
Cumulative score 

COMMENTS ON CHECKLIST 6 (Appropriate Functionality) 

3 1 

6 6 

4 

3 

2 1 

33 17 
9 9 

207 149 
240 166 

Though the 'Help' facility is easily accessible, it is not comprehensive 

enough to help the user to tackle some tasks. The user may not know 

how to carry out a particular step until the manual is consulted. No 

explanation on terminology is given. 
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CHECKLIST 7: FLEXIBILITY AND CONTROL 

FEATURES YIN SI S2 

System provides an easy way for the user to "undo· an action and step Y 5 5 
back to a previous stage or screen 

User is possible to redo an undo action (i.e. to reverse this action) Y 5 3. 

Shortcuts are available when required to bypass a sequence of Y 4 3 
activities or screens 

User has control over the order in which information is requested or 
when a series of activities is carried out 

y 

User can look through a sequence of screens in either direction N 

It is easy to return to the main menu from any part of the system Y 

User can move to different part of the system as required Y 

User can finish entering information before the system responds Y 

System allows prefill repeated information on the screen to save the N 
user having to enter the same infonnation several times 

System pennits user to select whether to enter infonnation manually or N 
to let the computer generate information automatically 

User can override computer·generated (e.g. default) infonnation. if Y 
appropriate 

User can choose the rate at which infonnation is presented 

System pennits user to name and organise infonnation that may need 
to be recalled later 

Users can tailor some aspects of the interface for their own needs 
(e.g.co10urs, parameters) 

Criterion score 
No.of features 
Cumulative score b/f from Checklist 6 
Cumulative score 

COMMENTS ON CHECKLIST 7 (Flexibility & Control) 

N 

Y 

Y 

4 

3 

3 3 

5 4 

4 3 

3 

4 

4 

3 0-

2 1-

2 1 

51 25 
14 14 

240 166 
291 191 

The system has more control over its features than by the user. It is 

tedious to change the default values and the computer generated 

parameters. Moving from one menu to another is easily done by pressing 

the 'ESC' key or holding the 'CTRL' key and pressing FIO key. 
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CHECKLIST 8: ERROR PREVENTION AND CORRECTION 

FEATURES YIN SI S2 

System validates inputs before processing. when possible Y 6 5 

System informs user clearly and promptly when it detects an error Y 7 6 

System informs user when the amount of infonnation entered exceeds Y 3 3 
the available space or field 

User can check what has been entered before it is processed Y 5 3-

User can reverse an error situation using a key board key Y 5 3-

Errors can be corrected easily Y 5 3 

System prompts user to correct all detected errors before the input is Y 5 4 
processed 

System protects it against common trivial errors Y 3 2 

System prevents user from taking unauthorized actions. Y 3 I 

In general, system is free from errors and malfunctions Y 5 4 

When the system errors occur. user can access all necessary diagnostic Y 5 3 
information to resolve the problem. 

Criterion score 52 37 
No.of features II II 
Cumulative score blf from Checklist 7 291 191 
Cumulative score 343 228 

COMMENTS ON CHECKLIST 8 (Error Prevention & Correction) 

Security levels can be set to prevent users from accessing functions which 

they are not authorised to use. Passwords are assigned for accessibility 

to the respective function. Once in the particular function, the user can 

correct errors with the help of the 'F I' or help key. Errors are prompted 

by the system's warning messages or alerts. Sometimes, infonnative 

messages are displayed for the corrective actions to be taken. When no 

messages are given, user has to refer to the manual. 
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CHECKLIST 9: USER GUIDANCE AND SUPPORT 

FEATURES 

Where help facility exits user can request it easily from any point in 
the system 

• It is clear how to get in and out of it 

- The help infonnation presented is clear and does not 
interfere with user's current activity 

- System explains to user the possible actions to be taken, iD 

the context of what helshe is currently doing 

- User can find relevant information directly. without having 
to look through unnecessary information 

- It pennits user to browse through information about other 
parts of the system 

Where documentation or manual exists: 
- It provides an in-depth, comprehensive description. 

covering all aspects of the system 

- It is easy to find the sections needed (i.e. well indexed) 

The organisation of all forms of user guidance and support is related to 
the tasks that the user can carry out 

All forms of user guidance and support maintained are up-ta-date 

Criterion score 
No.of features 
Cumulative score b/f from Checklist 8 
Cumulative score 

YIN SI SZ 

Y 5 5 

Y 5 5 

Y 4 4 

Y 4 

y 4 

Y 4 

Y 4 

Y 3 

Y 4 3 

Y 5 

42 28 
10 10 

343 228 
385 256 

COMMENTS ON CHECKLIST 9 (User Guidance and Support) 

User guidance and support are available and easily accessible. 

Explanations on and browsing of errors are not adequately covered by the 

system, as the user has to depend on good knowledge of the system's 

features and functions. The documentation for the circulation control 

system is indexed with subject tabs for easy retrieval of information. The 

vendor has the responsibility to supply updated version of the manual 

and diskettes. But this depends on the type of maintenance contract taken 

up with the vendor company. 
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CHECKLIST 10: SYSTEM USABILITY REQUIREMENTS 

FEATURES 

It should be easy and quick to learn how to use the system 

Guidance on how to use the system is given 

Understanding how to carry out the tasks is easy 

Knowing what to do next is spontaneous 

Understanding how the information on the screen relates to what is 
currently doing is clear 

Locating information needed is simple and fast 

Information is easy to be read 

Colours are adequate and appropriately used on the screen 

Help facility is flexible and easy to access 

System keeps track of status or operation 

System response time is sufficient for any understanding of what is 
gomg on 

Information stays on the screen long enough for reading 

System always alerts unexpected actions 

It is easy to input information in the system 

It does not take too long to input information 

Correcting errors is easy and fast 

Similar activity is consistently done in the same way 

Criterion score 
No.of features 
Cumulative score b/f from Checklist 9 
Cumulative score 

COMMENTS ON CHECKLIST 10 (Usability Requirements) 

YIN SI 

Y 4 

Y 4 

Y 4 

N 4 

Y 3 

Y 4 

Y 4 

Y 2 

Y 5 

Y 4 

Y 4 

y 

Y 

Y 

Y 

Y 

Y 

4 

4 

5 

3 

4 

3 

65 
17 

385 
450 

S2 

4 

4 

3 

3 

3 

5 

3 

3 

4 

3 

3 

3 

3 

47 
17 

256 
303 

The system does not keep track of user's status, especially when errors are 

made. At times, explanations are not provided for the user to understand 

the operation. This impedes user's spontaneity in canying out the next 

action. Response time of the system is preset. 
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5.2.2 Usability Requirements Scores 

Table 5.3 tabulates the scores for the usability criteria. 

CRITERIA BASELINE SYSTEM RATIO > OR 
SCORE SCORE < 

0.60 

Visual clarity 46 39 0.85 > 

Consistency 42 29 0.69 > 

Compatibility 33 23 0.70 > 

Informative Feedback 53 38 0.72 > 

Explicitness 33 20 0.61 > 

Appropriate Functionality 33 .17 0.51 < • 

Flexibility & Control SI 25 0.49 < • 

Error Prevention & Correction 52 37 0.71 > 

User Guidance & Support 42 28 0.67 > 

System Usability 65 47 0.72 > 
Requirements 

TABLE 5.3: CRITERION SCORES FOR USABILITY REQUffiEMENTS 

5.2.3 System Performance Ratio of Usability Requirements 

The following method is used to determine the system performance ratio 

for the Usability Requirements: 

Total baseline criterion score 

Total system score 

System Performance Ratio on Usability 
Requirements 
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= 450 

= 303 

- 303 I 450 = 0.67 



5.2.4 Final Comments 

We have evaluated the Circulation Control Module of the Columbia 

Library System and Table 5.4 shows the results. These results are 

tabled for further discussion in Chapter 6. 

FACfORS SYSTEM PERFORMANCE RA no 
Functionality Requirements 0.68 

Critical Functions 0.71 

Usability Requirements 0.67 

TABLE 5.4: SYSTEM PERFORMANCE RATIO 
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CHAPTER 6.0 

6.1 Discussion 

DISCUSSION, CONCLUSIONS & 
RECOMMENDATIONS 

This chapter begins with a discussion on the merits and demerits of the 

Circulation Module of the Columbia Library System. 

In the early stage of library automation, many library systems were 

developed out of necessity and urgency. As there were not many systems 

available in the market, librarians had to be contented with the limited 

functions and features provided in the particular library software package. 

Cost was then the main criterion for selecting a library automated system. 

Library software designers of those days were rather insensitive to 

develop features geared towards customers' needs. Their products were 

sold at the expense of lack of computing knowledge by their customers. 

Now, the scenario has changed. Customers are more aware of the types 

of library automation packages that suit their applications and 

environments. Not only the system functions are important, the design of 

the software to cater to the user's requirements is equally critical. In fact, 

it is the customer who will demand all their requirements to be 

incorporated in the system before deciding on any purchase. This has 

added a tremendous pressure on library software designers who must have 

not only knowledge on library systems but also design skills in human

computer interface. 

The researcher hopes that the implications and conclusions derived from 

the following discussion will be a source of feedback for the company 

vendor. 
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In the previous chapter, it has been found that the performance ratio of 

the Circulation Module of the Columbia Library System is high. The 

system not only scores high on functionality performance but also on 

usability requirements. Furthermore, it has a significant score on the 

performance of its critical functions. What do these scores imply in the 

present study? These results would help the researcher in the decision

making for a circulation control system for his library. 

6.2 The Merits of the Columbia Library System 

The outcome of the evaluation has suggested a positive direction in favour 

of the system's performance as a circulation control system. Seven 

prominent features have emerged, which are undoubtedly the merits of the 

system. They are: (1) Support for main functions of tYpical circulation 

control system, (2) Easy to use, (3) Quick navigation features, (4) 

Efficient error handling, (5) Variety of utilities, (6) Extensive 

management reports, and (7) Clear visual displays. 

6.2.1 Support for Main Circulation Control Functions 

Table 5.2 illustrates the perfonnance scores of each of the critical 

functions of the Columbia Library System. The results indicate that the 

typical circulation control functions are well supported by the system 

under evaluation. 

6.2.2 User-Friendly 

It is easy to use the system. The screens are organised consistently to 

enable the user to master the system quickly after a short orientation. On

line help facilities are consistently available and are active at the point of 
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user's needs. The system provides two levels of help, the novice and the 

expert. Function key FI enables the display of help information. Though 

prior knowledge of circulation control is an advantage, the user is not 

confronted with 'library jargon'. The system is user-friendly as it provides 

non threatening, easy to follow, and easy to learn features, complying 

appropriately with Hancock-beaulieu's definition of user-friendliness (1). 

6.2.3 Quick Navigational Features 

Navigation through the screens is done by pressing the left-sided keys of 

the QWERTY keyboard (viz. Tab, Esc, Alt, Ctr!, Shift), the right

sided keys (viz. PgUp, PgDn, Enter, End, Home) and the function keys 

(viz. Fl, F2, FIG). Besides these keys the system also provides 

command lines such as SCROLL, BACK, CONTINUE, QUIT for fast 

manoeuvre. Once in the circulation module, the user has additional ways 

of navigating through the screens. For example: 

CtrlIFlO 

Altl M 

Altl Q 

Altll 

Altl 0 

To return to the main menu from anywhere 
in the circulation control environment. 

To move back to the main menu. 

To exit the system. 

To be at the check-in screen. 

To be at the checkout screen. 

All these movements are made possible by pressing one or two 

keystrokes, thus saving some seconds in operation. The software designer 

has made the system's response time compatible with the user's fast 

keystroke. 
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The system also provides a single character code for fast retrieval and 

manoeuvre of circulation functions. This design supports what Shiner and 

I-Stem have propounded: 

A one character code quickly shows a performance advantage 
over cursor selection even on menus with few items (2). 

They add that if one character code is to be the selection mechanism, the 

mnemonic letters (i.e. letter codes derived from the first letter of the menu 

choice label) are optimal. Faster navigation through the menus is further 

enhanced by the system accepting any letter case in the data entry 

process. Both upper and lower case of letters are permissible. 

6.2.4 Efficient Error Handling 

However good and user-friendly a system is, some mistakes are bound to 

happen and these vary in type and frequency. Therefore, the help given 

by the system in response to user errors is also important (3). In fact, 

Buxton and Trenner have found that "even those systems which claimed to 

be user-friendly, tended to respond with hostile error messages"(4). The 

system responds to error identification and correction with many facilities. 

First, a warning is made by a beep sound. Next, a warning message or 

circulation alert appears. There are 83 system-determined circulation 

alerts to cover possible errors in a typical circulation control system. A 

disadvantage of the error detection and correction is that once a record is 

deleted in error, it is not recoverable. The same data have to be 

reentered. However, decision messages and stop boxes with YES or NO, 

are available to prevent user from accidental deletion of data records or 

files. 
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6.2.5 Variety of Circulation Utilities 

The uniqueness of this system is its capability for allowing the library to 

rearrange database files to free up disk space periodically. This feature 

enhances the system performance when the data records become large. 

It has a security system that permits four levels of password protection; 

this arrangement is adequate for a small to medium-sized library. The 

system is also sensitive to customer's needs by allowing changes to be 

made on menu options, colour settings, field labels and system tables. 

The printing facility of the system does support the notion 'WYSIWYG 

or 'What you see' is what you get'. It generally refers to the degree of 

one-to-one correspondence between information displayed on the screen 

and information displayed on printed output or stored in files. The user 

can view the file or record on-line before printing out, though the 

movement of screens is a bit too fast for the eyes. 

6.2.6 Extensive Management Reports 

Management reports are divided into four main categories: (1) Statistical 

Reports, (2) Text Reports, (3) Activity Reports and (4) Notices, Lists and 

Summaries. Its advantage is in the wide coverage of reports. There is 

even a report on birthday dates of patrons. But, it is quite restrictive in 

presentation in that the fields which appear in each report cannot be 

edited; only their order can be tailored to customer's requirements. There 

are 25 statistical reports and 12 text reports; all pre-formatted and can be 

selected from the 'Custom reports, import and export' of the 'UTILITIES' 

on the main menu. The others are found in the 'Reports, batch and 

offline' option from the 'CIRC' menu. All these reports can be printed 

on-line or as hard copies. 
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6.2.7 Clear Visual Displays 

The system presents vertical pop-up and pull-down menus with colour 

highlighting. The options are arranged in categorical ordering, i.e. they 

are grouped according to semantic categories. The display is user

controlled and presented in tiled windows. Information is well organised 

and visually attractive. Though one or two screens may seem to appear 

overloaded with information, it is still within tolerance. Most screens have 

a title at the top right corner and a DOS date and time at the top left 

corner. The colour settings can be changed to suit the imagination of the 

user. Help messages and command lines are kept in windows and 

distinctively located away from the main body of information displayed 

on the screen. 

The above report on the merits of the system does not rule out its 

demerits. 

6.3 Demerits of the System 

The Columbia Library System does not have features to support recall 

activities. The system does not generate automatic recall notices or 

prompt the library staff of such a need. The staff has to manually enter 

the requirements to produce a recall note. 

Generally speaking, this system is more favourable to use by library staff. 

Reservation of items, for example, has not been a feature designed for 

patron advantage. The system requires the patron to approach the library 

staff to make a reservation. 
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Data entry for bibliographic and patron records is repetitive and laborious. 

Care and concentration is much needed as any error made could upset the 

accuracy of the statistics stored in the system. 

There are inconsistencies in date entry. The system advocates three 

formats: (1) MMDDYY Window interface for date entry; (2) 

YYMMDD - Command interface for date entry; (3) MMYYDD -

Setting current circulation date. Moreover, the system displays date 

as MM-DD-YY or MMIDDIYY. Though the representations follow the 

American conventions, it would be confusing for the user when he or she 

is requested to perform a date entry. Fortunately, the system's on-line 

help always provides an example for the user to emulate. 

Though the system supports external files of student demographic 

information, it has a predefined fonnat built in. This fonnat may not be 

compatible with other computer software like dBase, as the fonnats are 

designed according to US conventions (e.g. OSIRIS v.3.5, TSS). With 

another fonnat, then there will be a laborious task of data entry for patron 

records. 

The help facilities are available to inform the user what the function is, 

where it happens, how to proceed, but not why it happens. There is no 

explanation about why certain errors have occurred. 

There is no tutorial facility to help users. Movement through the screens 

can be restrictive. Therefore, the system does not score high on flexibility 

and control features. 

106 



6.4 Other Considerations 

There are other issues which may be important to be considered. They 

are the guidance and support from the vendor company, the cost of the 

system and the reliability of the system under load. 

6.4.1 Vendor Guidance and Support 

The availability of guidance and support from the vendor is an important 

consideration. This includes: in-house or off-site training on the system, 

efficient maintenance and emergency support, software upgrading and 

enhancement, user group meeting and user newsletter. 

According to a letter from the Product Manager of the Columbia Library 

System, the vendor company does provide a newsletter, LIBRA News and 

a computer bulletin board system for its customers. In addition, it also 

provides toll-free telephone support for any emergency service. A 

national and regional Columbia Library Users Group has also been 

formed to enable customers to meet and share their experiences working 

with the system. 

The CTB Macmillan / McGrawHill company does provide training for 

their clients either on-site or off-site. They have announced the plan for 

upgrading the software to a Microsoft Windows environment in 1995. 

The company, however, has no representation in the Asia-Pacific regions. 

6.4.2 Cost of the System 

Cost is often an important factor for consideration, especially in times of 

limited resources and fund. But it should not be the sole criterion for 

decision-making. Cost requirement is a combination of not just the cost 
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of the system hardware and software but it also includes the cost of 

telecommunication, peripherals, contract and maintenance fees, power 

consumption, personnel, etc. Unfortunately, cost figures were not available 

at the time of the research. Therefore, no justification could be made. 

6.4.3 Performance of System under Load 

This study does not have the means to investigate the operation and 

reliability of the circulation system under full load. As it was carried out 

in a laboratory environment with a single terminal loaded with adequate 

data records for testing, it would not be justifiable to make any conclusion 

in this instance. 

6.5 Overall Assessment 

The Columbia Library Circulation System has all the critical functions of 

a typical circulation control system; it is stable and easy to use. It has 

many more features than a standard microcomputer-based circulation 

control system. If the Nanyang Polytechnic were to acquire this system, 

it would be wise to ensure that the vendor company has a participating 

agent in Singapore. If not, the Singapore clients would not be adequately 

trained to use the system and could not enjoy the full support and 

maintenance service provided by the company. 

In summary, the Columbia Library System deserves a recommendation, 

barring the issue of having a Singapore agent. 
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6.6 Final Comments 

Let us re-examine the research questions that were formulated in section 

l.3 of Chapter 1. 

1. . Does the Circulation Module of the Columbia Library System 

contain sufficient functions of a typical automated circulation 

control system for operation in an academic library? 

The evaluation results showed that the system scored very high in terms 

of functionality performance. It also scored highly for its critical function 

performance. Therefore, it is a satisfactory circulation control system for 

the Nanyang Polytechnic. 

2. Does it also contain adequate user requirements or usability 

features to make it a user-friendly system? 

I think the answer is affirmative, baning the slight restrictiveness of the 

system. It has satisfied the requirement for usability features. 

3. What implications does the outcome of this study have on the 

evaluation of other automated library systems? 

The same evaluation methodology can be applied to other system 

evaluation, provided the investigator is aware of the differences in 

objective setting, the physical constraints and the nature of the library 

tasks to be carried out. 
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6.7 Conclusions 

For many years librarians have been searching for a circulation control 

system that would provide consistent and optimal performance. Many 

automated library systems have been devised and modified, but never 

entirely satisfactory, results. Librarians, therefore, need valid infonnation 

in a usable and comprehensive form which they could apply to find out 

accurately the type of system most effective for their particular library. 

It is this conviction that has motivated the researcher to continue the study 

to its final stage. 

Each library, to a great degree, reflects the character and the philosophy 

of its librarian. Individuality in a library stays. Thus, the views presented 

in the present study would be based solely on the researcher's own beliefs 

and interpretations. 

In conclusion, it remains for me to stress that the evaluation methodology 

adopted in the present study is not a panacea for all automated library 

systems. It is only one method of doing the evaluation objectively. 

6.8 Recommendations 

This study may not cover as much ground as it should be. What has been 

uncovered will be put forward as recommendations. 

recommendations are categorised as follows: 

6.8.1 Improvements for Present Study 

These 

(1) The checklists could be further improved by having them evaluated 

by a committee of library specialists. 
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(2) Feedback from the American and Canadian users ofthe Columbia 

Library System should be sought by having questionnaires sent to 

them. Responses from the vendor company should also be elicited. 

All these will help in the initial stage of evaluation. 

(3) A pilot study on users should be carried out. Users are asked to 

operate the system for a stipulated period and then their views are 

sought during interviews with them. 

6.8.2 Enhancements to the Columbia Library System 

(1) When certain updates of the manuals are made, they come in a 

booklet form. Therefore, it is not practical to have the 

docwnentation/manuals in loose sheets. For better maintenance, it 

should be rebound and presented in a book format, instead of in 

ring binders. This is suggested because the loose sheets in the 

ring binders tend to break away from the rings as when the holes 

are enlarged or tom. The pages should be numbered for easy 
• 

searching and retrieval. The tab labels for each section are 

effective and should be incorporated in all the manuals. 

(2) The printing facilities should be enhanced to allow more flexibility 

111 formatting and user-controlled requirements. Automatic 

receipting should also be incorporated in the printing process. 

(3) The RECALL option should be incorporated with flexibility to 

cater to the needs of individual library. 
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(4) Software designers should consider incorporating features for self

charging, self-discharging and self-reservation of library items with 

multiple levels of security control. This will reduce the time spent 

on routine tasks. The extra time gained can be used profitably in 

other professional activities. 

(5) More flexible features should be incorporated so that more screens 

can be sequenced and movement through them is easier. 

6.8.3 For Future Investigations 

(1) A post installation evaluation should be done after the system has 

been installed and in operation for six months. Review and revise 

the objectives, review the literature, fine tune the functions and 

features tables, review the new documentation, score the system, 

and compare the score with the baseline score. The results of this 

evaluation (i.e. considering tIle perfonnance ratios) should not differ 

more than two points from the ratio obtained in tIle original 

evaluation (the two points difference is recommended by lames 

Rush). The outcome from this post installation evaluation should 

be treated for identifying problems and then developed solutions to 

these problems. 

(2) The same method could be used to evaluate other circulation 

control systems. Compare the perfonnance ratios of the systems 

evaluated but use tIle ratios as guides; only for selection of the best 

circulation control system for procurement. 
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