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Appendix 1 ISOIEC/JTC1/S(Hublished Standards

The current scope of work in SC7 is currently indicated to be:

IT Service Management

IT Enabled Services and Business Process Outsourcing
IS Governance

Software system products

Enterprise architecture

Software engineering environment

Software engineering body of knowledge

Management of software assets

The following are the published standards that are publically available at the time of writing, sorted
into date order:

Standard Date | Title and notes

ISO 3535 1977 | Forms design sheaind layout chart

ISO 5806 1984 | Information processing Specification of singthit decision tables

ISO 5807 1985 | Information processing Documentation symbols and conventions for data, program and
system flowcharts, program network charts and systesources charts

ISO 8790 1987 | Information processing systemsComputer system configuration diagram symbols and
conventions

ISO 9127 1988 | Information processing systemsUser documentation and cover information for consume|

software packages

ISO 887 1989 | Information processing systemsOpen Systems InterconnectienLOTOS A formal
description technique based on the temporal ordering of observational behaviour

ISO/IEC 8631 1989 | Information technology- Program constructs and conventions fbeir representation

ISO/IEC 11411 | 1995 | Information technology- Representation for human communication of state transition of
software

ISO/IEC 14568 | 1997 | Information technology- DXL (Diagram eXchange Language fordtagctured charts)

ISO/IEC TR 1998 | Information technology- Categorization of software
12182

ISO/IEC 10746 | 1998 | Information technology- Open Distributed ProcessingReference model (Overview)

ISO/IEC 10746 | 1998 | Information technology- Open Distributed ProcessinrgReference Model (Architectural
semantics)

ISO/IEC 13235 | 1998 | Information technology- Open Distributed ProcessingTrading function (Specification)

ISO/IEC 13233 | 1998 | Information technology- Open Distributed ProcessirgTrading Functior- Part 3 (Provision
of Trading Function using OSI Directory service)

ISO/IEC 14598 | 1998 | Information technology- Software product evaluation Part 5 (Process for evaluators)

ISO/IEC 14598 | 1998 | Software engineering Product evaluation- Part 5 (Pocess for evaluators)

ISO/IEC 14598 | 1999 | Information technology- Software product evaluatior Part 1 (General overview)

ISO/IEC 14756 | 1999 | Information technology- Measurement and rating of performance of computssed
software systems
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ISO/IEA4750 1999 | Information technology- Open Distributed Processinginterface Definition Language

ISO/IEC 14753 | 1999 | Information technology- Open Distributed Processirginterface references and binding

ISO/IEC 14771 | 1999 | Information technology- Open Distributed ProcessirgNaming framework

ISO/IEC TR 1999 | Software engineering Mock up and prototype- A categorization of software mock up ang

14759 prototype models and their use

ISO/IEC 14598 | 1999 | Software engineering Product evaluation- Part 4 (Process for acquirers)

ISO/IEC 14752 | 2000 | Information technology- Open Distributed ProcessingProtocol support for computational
interactions

ISO/IEC 14598 | 2000 | Software engineering Product evaluation- Part 2 (Planning anghanagement)

ISO/IEC 14598 | 2000 | Software engineering Product evaluation- Part 3 (Process for developers)

ISO/IEC 15437 | 2001 | Information technology- Enhancements to LOTOSL@ETOS)

ISO/IEC 14769 | 2001 | Information technology- Open Distributed Pressing- Type Repository Function

ISO/IEC 14598 | 2001 | Software engineering Product evaluation- Part 6 (Documentation of evaluation modules|

ISO/IEC 9126 | 2001 | Software engineering Product quality-- Part 1 (Quality model)

ISO/IEC 15474 | 2002 | Information technology- CDIF framework Part 1 (Overview)

ISO/IEC 15472 | 2002 | Information technology- CDIF framework Part 2 (Modelling and extensibility)

ISO/IEC 15476 | 2002 | Information technology- CDIF semantic metamodelPart 1(Foundation)

ISO/IEC 15478 | 2002 | Information technology- CDIF semantic metamodelPart 2 (Common)

ISO/IEC 15475 | 2002 | Information technology- CDIF transfer format Part 1 (General rules for syntaxes and
encodings)

ISO/IEC 15478 | 2002 | Information technology- CDIF transfer format Part 2 (Syntax SYNTAX.1)

ISO/IEC 15478 | 2002 | Information technology- CDIF transfer format Part 3 (Encoding ENCODING.1)

ISO/IEC TR 2002 | Information technology- Software measurement Functonal size measurement Part 4

141434 (Reference model)

ISO/IEC 20968 | 2002 | Software engineering MK Il Function Point AnalysisCounting Practices Manual

ISO/IEC 15502 | 2003 | Information technology- Process assessmentPart 2 (Performing aassessment)

ISO/IEC TR 2003 | Information technology- Software measurement Functional size measurementPart 3

141433 (Verification of functional size measurement methods)

ISO/IEC TR 2003 | Software engineering Product quality-- Part 2 (Eternal metrics)

91262

ISO/IEC TR 2003 | Software engineering Product quality- Part 3 (Internal metrics)

91263

ISO/IEC 155624 | 2004 | Information technology- Process assessmentPart 1 (Concepts and vocabulary)

ISO/IEC 15563 | 2004 | Information technology- Process assessmentPart 3 (Guidance on performing an
assessment)

ISO/IEC 15564 | 2004 | Information technology- Process assessmentPart 4 (Guidance on use for process
improvement and process capability determination)

ISO/IEC TR 2004 | Information technology- Software measurement Functional size measurementPart 5

141435 (Determination of functional domains for use with functional size measurement)

ISO/IEC 90003 | 2004 | Software engineering Guidelines for the application of ISO 9001 (2G98omputer
software)

ISO/IEC TR 2004 | Software engineering Product quality- Part 4 (Quality in use metrics)

91264
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ISO/IEC 15969 | 2004 | Systems and software engineerindglighlevel Petri nets- Part 1 (Concepts, definitions ang
graphical notatio)

ISO/IEC 25000 | 2005 | Software Engineering Software product Quality Requirements and Evaluation (SQuaRE
Guide to SQuaRE

ISO/IEC 15478 | 2005 | Information technology- CDIF semantic metamodelPart 4 (Data models)

ISO/IEC 19501 | 2005 | Informationtechnology-- Open Distributed ProcessingUnified Modeling Language (UML)
Version 1.4.2

ISO/IEC TR 2005 | Software Engineering Guide to the Software Engineering Body of Knowledge (SWEBO}

19759

ISO/IEC 24570 | 2005 | Software engineering NESMAunctional size measurement method version 2.1
Definitions and counting guidelines for the application of Function Point Analysis

ISO/IEC 19770 | 2006 | Information technology- Software asset managementPart 1 (Processes)

ISO/IEC 16085 | 2006 | Systemsnd software engineering Life cycle processesRisk management

ISO/IEC 15478 | 2006 | Information technology- CDIF semantic metamodelPart 3 (Data definitions)

ISO/IEC 15476 | 2006 | Information technology- CDIF semantic metamodelPart 6(State/event models)

ISO/IEC 15414 | 2006 | Information technology- Open distributed processingReference model (Enterprise
language)

ISO/IEC 15940 | 2006 | Information Technology Software Engineering Environment Services

ISO/IEC 14148 | 2006 | Information technology-- Software measurement Functional size measurementPart 6
(Guide for use of ISO/IEC 14143 series and related International Standards)

ISO/IEC 23026 | 2006 | Software Engineering Recommended Practice for the InternetWeb SiteEngineering,
Web Site Management, and Web Site Life Cycle

ISO/IEC 14764 | 2006 | Software Engineering Software Life Cycle ProcesseMlaintenance

ISO/IEC 25062 | 2006 | Software engineering Software product Quality Requirements and Evaluation (SQuaRE
Common Industry Format (CIF) for usability test reports

ISO/IEC 25051 | 2006 | Software engineering Software product Quality Requirements and Evaluation (SQuaRE
Requirements for quality of Commercial Ofie Shelf (COTS) software product and
instructions for testing

ISO/IEC 15939 | 2007 | Systems and software engineerirdleasirement process

ISO/IEC 26702 | 2007 | Systems engineering Application and management of the systems engineering process

ISO/IEC TR 2007 | Information technology- Software engineering Guidelines for the adoption of CASE tool

14471

ISO/IEC 14148 | 2007 | Information technology- Software measurement Functional size measurementPart 1
(Definition of concepts)

ISO/IEC 24744 | 2007 | Software Engineering Metamodel for Development Methodologies

ISO/IEC 25020 | 2007 | Software engineering Softwareproduct Quality Requirements and Evaluation (SQuaRE
Measurement reference model and guide

ISO/IEC 25001 | 2007 | Software engineering Software product Quality Requirements and Evaluation (SQuaRE
Planning and management

ISO/IEC TR 2007 | Software engineering Software product Quality Requirements and Evaluation (SQuaRE

25021 Quality measure elements

ISO/IEC 25030 | 2007 | Software engineering Software product Quality Requirements and Evaluation (SQuaRE
Quality requirements

ISO/IEC 12» 2008 | Systems and software engineerirgoftware life cycle processes

ISO/IEC 15288 | 2008 | Systems and software engineerir@ystem life cycle processes
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ISO/IEC TR 2008 | Systems engineeringGuidelines for the application of ISO 9001 to sysliércycle

90005 processes

ISO/IEC 14102 | 2008 | Information technology- Guideline for the evaluation and selection of CASE tools

ISO/IEC 19793 | 2008 | Information technology- Open Distributed ProcessinrgUse of UML for ODP system
specifications

ISO/IEC TR 2008 | Information technology- Process assessmentPart 6 (An exemplar system life cycle

155046 process assessment model)

ISO/IEC TR 2008 | Information technology- Process assessmentPart 7 (Assessment of organizational

155047 maturity)

ISO/IEQ4773 2008 | Software engineering Certification of software engineering professional€omparison
framework

ISO/IEC 25012 | 2008 | Software engineering Software product Quality Requirements and Evaluation (SQuaRE
Data quality model

ISO/IEC 26514 | 2008 | Systems and software engineerir@Requirements for designers and developers of user
documentation

ISO/IEC/IEEE | 2009 | Systems and software engineerind.ife cycle processesProject management

16326

ISO/IEC 10748 | 2009 | Information technology- Open distributed processingReference model (Foundations)

ISO/IEC 10748 | 2009 | Information technology- Open distributed processingReference model (Architecture)

ISO/IEC TR 2009 | Information technology- Service management Part 3(Guidance on scope definition and

200063 applicability of ISO/IEC 200Q9

ISO/IEC 19772 | 2009 | Information technology- Software asset managementPart 2 (Software identification tag)

ISO/IEC TR 2009 | Information technology- Systems and software emgiering-- Guide for requirements

24766 engineering tool capabilities

ISO/IEC 20926 | 2009 | Software and systems engineeringoftware measurement IFPUG functional size
measurement method 2009

ISO/IEC 26513 | 2009 | Systems and software engineerinBequirements for testers and reviewers of user
documentation

ISO/IEC TR 2010 | Information technology- Systems and software engineeringsuide for configuration

18018 management tool capabilities

ISO/IEC TR 2010 | Systems and software engineeriad.ife cycle management Guidelines for process

24774 description

ISO/IEC TR 2010 | Information technology- Service management Part 4 (Process reference model)

200004

ISO/IEC TR 2010 | Information technology- Service management Part 5(Exemplar implementation plan for

200005 ISO/IEC 200060)

ISO/IEC 29881 | 2010 | Information technology- Systems and software engineerird-iSMA 1.1 functional size
measurement method

ISO/IEC TR 2010 | Systems and software engineerind.ife cycle manageent-- Part 1 (Guide for life cycle

247481 management)

ISO/IEC TR 2010 | Systems and software engineerin@@ystems and software assurane®art 1 (Concepts ang

150261 vocabulary)

ISO/IEC 25045 | 2010 | Systems and software engineering@ystems and softwar@uality Requirements and
Evaluation (SQuaREEvaluation module for recoverability

ISO/IEC/IEEE | 2010 | Systems and software engineerinrg/ocabulary

24765

ISO/IEC/IEEE | 2011 | Systems and software engineerind.ife cycle processesRequirements rgineering

29148
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ISO/IEC TS 2011 | Information technology- Process assessmentPart 10 (Safety extension)

1550410

ISO/IEC TS 2011 | Information technology- Process assessmentPart 9 (Target process profiles)

155049

ISO/IEC 20000 | 2011 | Informationtechnology-- Service managementPart 1 (Service management system
requirements)

ISO/IEC 14143 | 2011 Information technology- Software measurement Functional size measurementPart 2
(Conformity evaluation of software size measurement method$S®/IEC 141438)

ISO/IEC 19761 | 2011 | Software engineering COSMIC (a functional size measurement method)

ISO/IEC TR 2011 | Software engineering Lifecycle profiles for Very Small Entities (VSERrt 1 (Overview)

291101

ISO/IEC 2911 | 2011 | Software engineering Lifecycle profiles for Very Small Entities (VSEgrt 2 (Framework
and taxonomy)

ISO/IEC TR 2011 | Software engineering Lifecycle profiles for Very Small Entities (VSERrt 3 (Assessment

2911063 guide)

ISO/IEC 29110 | 2011 | Software engineering Lifecycle profiles for Very Small Entities (VSERrt 41 (Profile

4-1 specifications)

ISO/IEC TR 2011 | Software engineering Lifecycle profiles for Very Small Entities (VSEgrt 51-2

291105-1-2 (Management and engineimg guide)

ISO/IEC/IEEE | 2011 | Systems and software engineeringirchitecture description

42010

ISO/IEC/IEEE | 2011 | Systems and software engineeringContent of lifecycle information products

15289 (documentation)

ISO/IEC/IEEE | 2011 | Systems andoftware engineering- Developing user documentation in an agile environmg

26515

ISO/IEC 15962 | 2011 | Systems and software engineerinddighlevel Petri nets- Part 2 (Transfer format)

ISO/IEC 29155 | 2011 | Systems and software engineerindnformationtechnology project performance
benchmarking framework- Part 1 (Concepts and definitions)

ISO/IEC TR 2011 | Systems and software engineerind.ife cycle managementPart 2 (Guide to the

247482 application of ISO/IEC 15288 (System life qualeesses))

ISO/IEC TR 2011 | Systems and software engineerind.ife cycle managemertPart 3 (Guide to the

247483 application of ISO/IEC 12207 (Software life cycle processes))

ISO/IEC/IEEE | 2011 | Systems and software engineerirgRequirementsdr acquirers and suppliers of user

26512 documentation

ISO/IEC/IEEE | 2011 | Systems and software engineerindRequirements for managers of user documentation

26511

ISO/IEC 15028 | 2011 | Systems and software engineerir@ystems and software assurane®art 2(Assurance
case)

ISO/IEC 15028 | 2011 | Systems and software engineeringystems and software assurane®art 3 (System
integrity levels)

ISO/IEC 25040 | 2011 | Systems and software engineerir@ystems and software Quality Requirements and
EvaluationSQuaRE} Evaluation process

ISO/IEC 25010 | 2011 | Systems and software engineeringystems and software Quality Requirements and
Evaluation (SQuaREBystem and software quality models

ISO/IEC 19770 | 2012 | Information technology- Software assetnanagement (Part 1: Processes and tiered
assessment of conformance)

ISO/IEC 19506 | 2012 | Information technology- Object Management Group ArchitectuBriven Modernization

(ADM)-- Knowledge Discovery Mefdodel (KDM)
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ISO/IEC/IEEE | 2012 | Information technology- Modeling Languages Part 1: Syntax and Semantics for IDEFO

313201

ISO/IEC/IEEE | 2012 | Information technology- Modeling Languages Part 2: Syntax and Semantics for IDEF1X

313202 (IDEFobject)

ISO/IEC 19500 | 2012 | Information technology- Object Management Group Common Object Request Broker
Architecture (CORBA)Part 1 (Interfaces)

ISO/IEC 1956 | 2012 | Information technology- Object Management Group Common Object Request Broker
Architecture (CORBA)Part 2 (Interoperability)

ISO/IEC 19568 | 2012 | Information technology- Object Management Group Common Object Request Broker
Architecture (CORBA)Part 3 (Components)

ISO/IEC 19507 | 2012 | Information technology- Object Management Group Object Constraint Language (OCL)

ISO/IEC 19505 | 2012 | Information technology- Object Management Group Unified Modeling Language (OMG
UML)-- Part 1 (Infrastructure)

ISO/IEC 19568 | 2012 | Information technology- Object Management Group Unified Modeling Language (OMG
UML)-- Part 2(Superstructure)

ISO/IEC 15568 | 2012 | Information technology- Process assessmentPart 5 (An exemplar software life cycle
process assessment model)

ISO/IEC TS 2012 | Information technology- Process assessmentPart 8: An exemplar proceassessment

155048 model for IT service management

ISO/IEC 20062 | 2012 | Information technology- Service management Part 2 (Guidance on the application of
service management systems)

ISO/IEC 26551 | 2012 | Software and systems engineerind ools and methods fgroduct line requirements
engineering

ISO/IEC TR 2012 | Software engineering Lifecycle profiles for Very Small Entities (VSERrt 51-1:

291105-1-1 Management and engineering guide: Generic profile group: Entry profile

ISO/IEC 25041 | 2012 | Systems and software engineeringystems and software Quality Requirements and
Evaluation (SQuaREEvaluation guide for developers, acquirers and independent
evaluators

ISO/IEC TR 2013 | Information technology- Process assessmeniGuide forprocess improvement

33014

ISO/IEC TR 2013 | Software engineering Guide for the application of ISO/IEC 24773:2008 (Certification of

29154 software engineering professionalsComparison framework)

ISO/IEC 15568 | 2013 | Information technology- Processassessment- Part 6: An exemplar system life cycle proct
assessment model

ISO/IEC/IEEE | 2013 | Software and systems engineeringoftware testing- Part 1: Concepts and definitions

291191

ISO/IEC/IEEE | 2013 | Software and systems engineerirgoftware testing- Part 2: Test processes

291192

ISO/IEC/IEEE | 2013 | Software and systems engineeringoftware testing- Part 3: Test documentation

291193

ISO/IEC 29158 | 2013 | Systems and software engineerindnformation technology project performance
benchmarking framework- Part 2: Requirements for benchmarking

ISO/IEC 15940 | 2013 | Systems and software engineeringoftware Engineering Environment Services

ISO/IEC 15026 | 2013 | Systems and software engineeringystems and software assurane®at 1: Concepts and
vocabulary

ISO/IEC 2013 | Systems and software engineering@oftware product Quality Requirements and Evaluatig

25064:2013 (SQuaRE)} Common Industry Format (CIF) for usability: User needs report
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ISO/IEC 90003 | 2014 | Softwareengineering- Guidelines for the application of ISO 9001:2008 to computer
software

ISO/IEC 24744 | 2014 | Software engineering Metamodel for development methodologies

ISO/IEC 25051 | 2014 | Software engineering Systems and software Quality Requirementd &valuation
(SQuaRE} Requirements for quality of Ready to Use Software Product (RUSP) and
instructions for testing

ISO/IEC TR 2014 | Systems and software engineerind.ifecycle profiles for Very Small Entities (VSERrt 5

291105-6-2 6-2: System&ngineering- Management and engineering guide: Generic profile group: B
profile

ISO/IEC 25063 | 2014 | Systems and software engineerinr@ystems and software product Quality Requirements
and Evaluation (SQuaRECommon Industry Format (CIF) for bididy: Context of use
description

ISO/IEC 25000 | 2014 | Systems and software engineerir@ystems and software Quality Requirements and
Evaluation (SQuaREGuide to SQuaRE

ISO/IEC 25001 | 2014 | Systems and software engineeringystems and software Qlitg Requirements and
Evaluation (SQuaREPlanning and management

ISO/IEC 33004 | 2015 | Information technology- Process assessmentRequirements for process reference, proce
assessment and maturity models

ISO/IEC 1977R | 2015 | Information technology- Software asset management (Part 2: Software identification tag

ISO/IEC 19778 | 2015 | Information technology- IT asset management (Part 5: Overview and vocabulary)

ISO/IEC 15414 | 2015 | Information technology- Open distributed processingRefererte model- Enterprise
language

ISO/IEC 19793 | 2015 | Information technology- Open Distributed ProcessirgUse of UML for ODP system
specifications

ISO/IEC 33001 | 2015 | Information technology- Process assessmentConcepts and terminology

ISO/IEGB3063 2015 | Information technology- Process assessmentProcess assessment model for software
testing

ISO/IEC 33020 | 2015 | Information technology- Process assessmentProcess measurement framework for
assessment of process capability

ISO/IEC 33002 | 2015 | Information technology- Process assessmentRequirements for performing process
assessment

ISO/IEC 33003 | 2015 | Information technology- Process assessmentRequirements for process measurement
frameworks

ISO/IEC 19772 | 2015 | Information techndogy-- Software asset managemesntPart 2: Software identification tag

ISO/IEC 16350 | 2015 | Information technology- Systems and software engineerirghpplication management

ISO/IEC TS 2015 | Software and Systems Engineeringifecycle ProcessesFramework for Product Quality

30103 Achievement

ISO/IEC 26550 | 2015 | Software and systems engineerinrd@Reference model for product line engineering and
management

ISO/IEC/IEEE | 2015 | Software and systems engineerindSoftware testing- Part 4:Test techniques

291194

ISO/IEC 26555 | 2015 | Software and systems engineerird ools and methods for product line technical
management

ISO/IEC 29110 | 2015 | Software Engineering Lifecycle profiles for Very Small Entities (VSERrt 21: Framework

2-1 andtaxonomy

ISO/IEC/IEEE | 2015 | Systems and software engineerirgContent management for product lfeycle, user and

26531 service management documentation
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ISO/IEC/IEEE | 2015 | Systems and software engineeriagContent of lifecycle information itemgdocumentation)

15289

ISO/IEC/IEEE | 2015 | Systems and software engineerirgEngineering and management of websites for system

23026 software, and services information

ISO/IEC TR 2015 | Systems and software engineerind-ramework for categorization ¢t systems and

12182 software, and guide for applying it

ISO/IEC 29153 | 2015 | Systems and software engineerindnformation technology project performance
benchmarking framework- Part 3: Guidance for reporting

ISO/IEC TR 2015 | Systems and softwarengineering- Lifecycle profiles for Very Small Entities (VSESRrt 3

2911031 1: Assessment guide

ISO/IEC TR 2015 | Systems and software engineerind.ifecycle profiles for Very Small Entities (VSERrt 3

2911034 4: Autonomybased improvement method

ISO/IEC TR 2015 | Systems and software engineerind.ifecycle profiles for Very Small Entities (VSERrt 5

291105-6-1 6-1: Systems engineeringManagement and engineering guide: Generic profile group: E
profile

ISO/IEC/IEEE | 2015 | Systemsand software engineering System life cycle processes

15288

ISO/IEC 15028 | 2015 | Systems and software engineerir@ystems and software assurane®art 3: System
integrity levels

ISO/IEC 25024 | 2015 | Systems and software engineerirgystems andoftware Quality Requirements and

Evaluation (SQuaREMeasurement of data quality

ISO/IEC DIS Software and systems engineerirgnethods and tools for variability mechanisms in

26557 software and systems product line

ISO/IEC TR Information technology-- Guidelines for the application of ISO 9001:2008 to IT service

90006:2013 management and its integration with ISO/IEC 200011

ISO/IEC FDIS Information technology- IT asset management (Part 3: Entitlement schema)

197703

ISO/IEC CD Information technology- IT asset management (Part 4: Resource Utilization Measuremg

1977064 (RUM))

ISO/IEC CD Information technology- Process assessmentPart 4: A process assessment model for

330704 information security management

ISO/IECD Information technology- Process assessmentProcess reference model for information

33051 security management

ISO/IEC DIS Information technology- Process assessmentThe application of conformity assessment

29169 methodology to theassessment to process quality characteristics and organizational
maturity

ISO/IEC CD Information technology- Software asset managementPart 1: Processes and tiered

197701 assessment of conformance

ISO/IEC PDTS Information technology- Systems and software quality requirements and evaluation

25011 (SQuaRE) Service quality model

ISO/IEC/IEEE D Software and systems engineeringoftware testing- Part 5: Keywordiriven testing

291195.2

ISO/IEC FDIS Software and systems engineerird ools and methods for product line requirements

26551 engineering

ISO/IEC CD Software and Systems Engineering/ork Product Reviews

20246

ISO/IEC 30130 Software engineering Capabilities of software testing tools

ISO/IEC CD Software engineering Lifecycle profiles for Very Small Entities (VSERrt 32: Conformity

291103-2 Audit Guide
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ISO/IEC CD Software engineering Lifecycle profiles for Very Small Entities (VSERrt 41: Profile
291104-1 specifications: Generic profile group
ISO/IEC CD Software engineering Lifecycle profiles for Very Small Entities (VSESrt 46: Profile
291104-6 specifications: Generic profile group
ISO/IEC DIS Software engineering- Lifecycle pofiles for Very Small Entities (VSE®art 33:
291103-3 Certification requirements for process capability
ISO/IEC PDTR Software engineering Lifecycle profiles for Very Small Entities (VSEgrt 22: Guide for
291102-2 the development oflomainspecific profiles
ISO/IEC CD Systems and Software Engineeringrchitecture Evaluation
42030
ISO/IEC CD Systems and software engineeringirchitecture Processes
42020
ISO/IEC DIS Systems and Software Engineerin@uideline for he evaluation and selection of software
20741 engineering tools
ISO/IEC DIS Systems and software engineerirdnformation technology project performance
291554 benchmarking framework- Part 4: Guidance for data collection and maintenance

ISO/IEC/IEEE C
247485

Systems and software engineerind.ife cycle managementPart 5: Software development
planning

ISO/IEC/IEEE Systems and software engineerind.ife cycle management Part 4: Systems engineering

FDIS 24748 planning

ISO/IEC/IEEE Systems and software engineerind.ife cycle managementPart 6: Guide to system

PDTS247486 integration engineering

ISO/IEC CD Systems and Software Engineeringifecycle profiles for Very Small Entities (VSERrt 4

291104-3 3: Servicdelivery Profile Group Specification

ISO/IEC PDTR Systems and Software Engineeringifecycle profiles for Very Small Entities (VSESrt 1:

291101 Overview

ISO/IEC PDTR Systems and software engineerind.ifecycle Profiles for VeSmall Enterprises (VSEPart

2911065-3 5-3: Service Delivery Guide

ISO/IEC CD Systems and software engineerinbifecycle Profiles for Very Small Entities (VSErt 52-

2911065-2-1 1: Organisational management guide

ISO/IEC PDTR Systems and software engineeringgifecycle profiles for Very Small Entities (\\SEart 51-

291105-1-3 3: Software engineeringManagement and engineering guide: Generic profile group
Intermediate profile

ISO/IEC CD Systems and software engineerinBequirements for testers and reviewers of user

20246 documentation

ISO/IEC/IEEE C
12207

Systems and software engineeringoftware life cycle processes

ISO/IEC DIS Systems and software engineerin@ystems and software quality requirements and
25022.2 evaluation (SQuaRE)Measurement of quality in use

ISO/IEC DIS Systems and software engineeringystems and software Quality Requirements and
25023.2 Evaluation (SQuaREMeasurement of system and software product quality
ISO/IEC DIS Systems and software engineeringSystems and software Quality Requirements and
25066 Evaluation (SQuaREXCommon industry Format for UsabiliyEvaluation Report
ISO/IEC NP Systems and software engineeringystems and software Quality Requirertseeand
25044 Evaluation (SQuaRE)
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Appendix 2 Respondent details
The table below identifies the 30 sources that provided interview data, and includes brief field notes
recorded at the time to log some background and contextual information.

Note that two sources were actually team meetings (RES 27 W¢ S OK y Addbd RES LY 1'Q
Ww¢ SOKY A Olgbne with Fodf and n@ with five attendees. This means that the total number

of people contributing to the study as respondents was 37.

Source Date Organisation | Group Type Notes

RES 00Pilot 1 2014/02/11 | n/a Other Academic | First attempt at data elicitation

respondent experimenting with the RepGrid
approach.

RES 01National | 2012/09/20 | National Other Other These notes are from a offeur

Software Project Government telephoneinterview; they have

Notes of a tele been provided to the individuals

meeting concerned.

RES 02HEI CIO &| 2013/12/04 | University A Management | Manager No structured data gained from

Programme this open discussion (but the

manager transcription is coded) Two
respondents no attempt at
RepGrid in this case

RES 03Software | 2013/05/13 | Small SA Business Manager This is a benchmark interview with

House CEO Software a small software house ownethis

House was all about getting started.

Ratings derived from transcript

RES 04HEI 2013/11/19 | University B Administration | Manager No structured data from this

Technology exploratory discussion (but the

manager transcription is coded)No
attempt at RepGrid

RES O5HEI E 2014/08/07 | University B Management | Academic | A very good session revealing the

Learning director importance of stakeholder
involvement and strategic thinking
Ratings derived from transcript

RES 0O6Mature 2014/09/01 | University B Academic Student Mature student with a strong IT

first year student background in her history, but not

(health) up-to-date with current
technology, devices and
capabilities. She was going throug
a rapid 'learning curve'. Very good
session: Strong stuff!

RES 07Director 2014/10/24 | University B Research Researcher| Interesting session turning around

Research Projects the challenges in managing
research projects in modern
academia reveals the importance
(and expense) of technology in the
research lab- Useful input-
somewhat blurred?
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RES 08
Outsource partner
CEO

2014/11/21

Software and
systems
services
business

Business

Business

Reveals the difference between
sometimesfuzzy academic thinkin
and the stricter disciplines of
working in and managing a
business that is wholly dependent
on good client management and
revente for its survival. Excellent
open discussion, Repgrid weak?

RES 09IT
Facilitator

2015/05/15

University C

Academic

Academic

This was an extremely productive
interview with an academic with
heavy administrative
responsibilities and a strong
interest inthe effective use of IT in
higher education. Very good input

RES 10First year
student (science)

2015/05/16

University D

Academic

Student

This young student was freshly
registered as a first year student,
and was recovering from the early
weeks of admirstration and sel
organisation that is necessary. Ve|
good input

RES 11Education
activist

2015/05/16

Entrepreneur

Business

Business

Cases were identified but triadics
and mapping simply did not work
for this respondent, and so the
effort to gainRepGrid data was
terminated

RES 12Project
manager

2015/05/04

University B

Academic

Project
manager

Some comparative data here:
academic vs experience in the
mining industry. Low volume but
good input- transcription very
difficult

RES 13Director
Research
Programme

2015/05/05

University B

Management

Researcher

A big research project and a very
strong focus on financial and
resource management (but then,
isn't that what management is a
great deal to do with?). Very
managerial!

RES 14Research
administrator

2015/05/04

University C

Administration

Researcher

A young research admin
supervisor, also undertaking her
own masters degree in parallel
with training in the use of a new
national system aimed at
monitoring (and controlling?)
research activit across the nation.
- Good input

RES 15Masters
student

2015/05/22

University D

Academic

Student

A masters student coming toward
the end of his project, facing
writing up his thesis (hence the
interest in referencing academic
work). A useful sessioguite
different to most of the others so
far. - Very good input
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RES 16Masters 2015/05/22 | University D Academic Student A second Masters student in a

student similar position but with a stronger
focus on the technical systems
development issues arisingth
work on mobile systems.Good
input, but difficult to hear for
transcription and slow to
understand the triadics

RES 17 2015/06/30 | University A Administration | Manager Good input, brings some real

Information information management issu¢e

manager the fore

RES 18Research | 2015/07/02 | University B Management | Researcher| Excellent historical background or

director the one institution- Rep grid not
appropriate in this case

RES 19Academic | 2015/07/08 | University B Academic Academic | Low level of empathy with the

Head of RepGrid stage but very willing

Department respondent, seemed very tired
towards the end

RES 20National | 2015/07/08 | Independent Technical Technical | Skype did not work, had to use th¢

standardisation specialist phone tut he has corrected and

delegate augmented my notes

RES 21Help desk | 2015/07/09 | University D Technical Technical | Excellent input this respondent is

manager specialist Ay GKS WK2id ast

RES 22 2015/07/09 | University A Administration | Manager Long conversation, no time to do

Information the RepGrid data but rich content

manager

RES 24Research | 2015/07/30 | University B Technical Technical | Sporadic interrupted by meetings

Lab technical specialist etc. Only one month into the job

specialist but RepGridstarted to engage him
nicely

RES 25Project 2015/09/01 | Independent Business Project An experienced project IT and IS

manager manager manager having specific experien
working with strategic projects in g
large university

RES 26 2015/08/11 | University C Management | Manager Curtailed because of time

Technology constraints and family

manager bereavement; but a very good
session this guy sits right in the
middle (of technology and
business) managerially and spoke
knowledgeably about standards.

RES 2-30- 2015/08/18 | University B Technical Technical [¢KA& gl & | WGiSt

Technical Team A specialist producing one common set of
systems/projects and related
events, but with individual
responses to the applicability and
rating stages

RES 31Business | 2015/08/29 | Independent Academic Business This mature post grad student

consultant as PG
student

undertook a doctoral study while
working as an international data
migration specialist
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RES 32 2015/09/03 | University B Academic Student This lecturer has been involved

Information with teaching information systems|

systems lecturer for about 20 years, and specialise
in teaching system design and
programming

RES 348- 2015/10/01 | University A | Technical Technical | Thiswas &G SIFY Ay dSN

Technical Team B specialist producing one common set of

systems/projects and related
events, but with individual
responses to the applicability and
rating stages
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Appendix 3 The interview guidelins

This is the interview guideline that was discussed with respondents at the start of an interview, in
this case in the form used for the group interviews.

Information Management
in Higher Education

The group interview “plan”:

Technology Users

Information <
systems

Round the table: what is your role, and where do you fit into the “chain” above?
(voice recording)

1  With what projects and/or systems have you had significant

involvement? What was the outcome?

5 min
(voice recording, “identify cases” and status on workbook)

2 When working with those projects and/or systems, what
15 min events* come to mind that had a consequence for you, or for

others? Again, what was the outcome?
(Add events to workbook,, still voice recording)

3  Look at these eventsrandomly, three at a time, to find the %
30 min characteristic scales that reveal the differences. {ﬁ?«?—?ﬁ?

(run “Triadics”, note the “characteristics” that indicate differences)

4  Now, look at those characteristics and rate their applicability O
to all the events that you have identified. E

20 min (rate them on a scale of 1 (low) to 5 (high), leave blank if not applicable)

Left CTTTTT] Right

20 min score on the characteristic scales that you have identified?
(rate them on a scale of 1 (scores to the left) to 5 (scores to the right)

5  For the most applicable characteristics, how do the events E

* this research project is calling them “transactions”, indicating “an exchange of value”

Andy Bytheway August 2015
andy.bytheway@gmail.com
082 8899771
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Appendix 4 Diagnostic analysis of the qualitative content analysis

This diagnostic report slws that there are no fundamental problems with the database containing

the qualitative content analysis data, and provides a few useful or indicative statistics. It checks for
sources with no chunks, chunks with no coding, and categories with no codimg siructure, and

so on. The categories with no coding higher ordercategory codeslzd SR (G2 3INR dzLJ (KS

Project: 'Andy's PhD interview data’
Diagnosis: 2015/12/0603:35:08 PM
MSCOMCTL.OCX is registered

Originators has 31 Record(s)
Capturers has 1 Record(s)
Sources has 31 Record(s)
Chunks has 699 Record(s)
Denotata has 3423 Record(s)
Categories has 113 Record(s)

Category with ID >206< and named 'PROCESS' has no coding yet
Category with ID >207< and named 'ENTITY" has no coding ye

Category with ID >216< and named 'STRATEGY" has no coding yet
Category with ID >219< and named 'STANDARDS' has no coding yet
Category with ID >259< and named 'human entity' has no coding yet
Category with ID >261< and named 'information entity' has ribngpyet
Category with ID >269< and named 'organisation entity' has no coding yet
Category with ID >262< and named 'product entity' has no coding yet
Category with ID >263< and named 'performance entity' has no coding yet
Category with ID >260< and namiégthnical entity' has no coding yet
Category with ID >266< and named 'academic process' has no coding yet
Category with ID >264< and named 'admin process' has no coding yet
Category with ID >265< and named 'technical process' has no coding yet
Category wth ID >267< and named 'management process' has no coding yet

Exclusions has 128 Record(s)
Structure has 113 Record(s)
Words has 36995 Record(s)
Housekeeping has 1 Record(s)

The threshold for pairs reporting is >1<
The maximum number of levels for dysing the tree structure is >2<

There are: >1193< words per source, on average
There are: >52< words per chunk, on average
There are: >4< codings per chunk, on average
There are: >30< codings per category, on average

[End of diagnosis]
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Appendix 5 Thematic analysis of the qualitative interview content

The transcribed content of the interviews comprised about 94,000 instances of spoken or written
G2NRaY GKAOK FFGSNI GKS StAYAYLGAZ2Y 2F 02YY2Y
W3 dzo a iwordsiima@éheprdance that can be used to search for instances of words. Further, the
0N} yaONRLIIA2ya 6SNB RAGARSR Ayil2 WOKdzyl1aQ 27
conversation; typically this would be a question and an answer.

[j

Theanh @ AA & GKI G FT2ftf26a (idthéimambr@iXtiaitatdRResdardh coneid Y 2 & Q

analysis as inStrauss & Corbin, 1998)at were allowed to evolve according to the strength of the
evidence, the patterns that emerged and their relevance to the whole matter of standards. As the
memos were developed, the supporting evidence was logged (so that the justification for thod line
argument is evidenced and can be traced, should that be necessary) in the format:

[<chunk number>:<category number>]

These references are embedded in the narrative that now follows, genéodthyving the argument

that they support. For example, the first reference in the analysis below apped83693Q © ¢ KA a

refers toChunk 33%

| teach at the moment at 3rd year level and in the second semester at 2nd year level | do work with the
honours, bumore on the supervision side and masters and PhD>stodfsically managing a group of
people to try and sewhat the different roles of the different people are and what they have to

achieve- it's timelines and things like that, so that's mpte [RES 0- Pilot 1 respondent, University B,
2014/02/11]

pa

%)

é

~

X 6A0KAYemb#ldere&texk K& 0SSy O2RSR pérfoiinenc@® ® 6§ SI2NE o Y

The analysis that follows is organised according to the 14 themes that emerged, within the four
superthemes that havébeen adopted as the highestvel view of the data:

Management

Planning and strategy

Identifying the benefits (and costs)
Changing teaching and learning
Changing research

Change and migration management
Process

1 Engagement between stakeholders
1 Method of working

1 System management

1 Information management

Product

1 Functionality and capability

1 Having the right resources

1 Boundary

Scope (of a project and its system)

1 Boundaries with the outside world
1 The need for standards

= 4 4 A =
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NOTE: These memo items are numbered andssreferenced inTable 20 in the thesi$p provide
clear linkages between the reference model and the source data.

Management

Planning and strategy

The need for strategy

M1

M2

M3

At the highest level it is apparent that the advantages of strategic management are understood but
not alwaysfulfilled. Managingpeopleandresources requires that goals are established difigrent
peoplea NRBf S& | NF AR Fang Brievery msitatigrdisodifferent and needs its own
strategyand so there are no short cuts from shari8$2163.

For example, the status of transformation at different institutions is different and leads to different
priorities. There igyeneralevidene of the concern to accommodate students from different kinds of
backgrounds, butariableevidence of differences at the system level that would help to achieve

that [591:163]; there is eversome expectation that students will help themselves, or each

other. [612189, 608233. While issues of transformation can be (and are often seen) at a-socio
economic level, there are practical issues in accommodating the needs of transformation in systems
development and deploymenl011:257].

Other factors arariving the need for strategic management suctitesambitionto offer short
courses, to meet the expectations of tHbarketand to develop a third stream of revenue that will
support the core activities of a universitit.is difficult to achieve thetrategicseparation of
administrativedependencies that such a movequires P90:224; 989.239|.

The need for planning

M4

M5

M6

Planningfollows strategy, of course, andhfs to recognise the finite constraints that arise from the
limited facilitiesthat areavailable, such as labs and computerowever, new factors are at work,
and as individual students increasingly have their own access to university paitagstheir own
devices andsharedlearning management systems, the burden shifts from PC<ifattoratory (or

the residence) to the bandwidth that is needed to support all the WiFi traffias shift has been
evident even within the relatively short timescales of this st{B§1:235] and leads to a need for
some flexibility. Plans are of no hplwhen theydo not recognise real needs, or that are not followed
in the detail, or that are not agile enough to meet changing ng¢dg:189, 576.22(].

The experiences of one established academic, @savell as teachingindertook a range of critical
administrative roles for his faculty shows that the effectiveness of management planning and policy
making is not always what is needelde was able to refer to many instances where the wrong
decision was made, or where no decision was maaleconcernig the need for technology

resources, the acquisition ofiem, or the management of then$3230]. Therewasone case

where, for 18 months 300 students had to share 20 computgnst the sort of problem presently

faced in all institutions, but indicatevof a kind of resource availability and management problem that
occurswhen planning is inadequate or inappropriately manadecb220.

As is so often the case organisationsit is found thatstrategyformulationis fun,but strategy
implementationis much more difficult.t + NIt @ GKA&a A& 0SOldza%e 2F (KS
turnover of executive and managemesmppointees, causingegular shifts in the direction of

information technology investment strategi¢s36:148], and it can be concludkthat stability is

needed because academic timescales are extended by the idea of the academi¥ig&ars have to
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lead to things that can, ultimately, be measuf@®5938 T F¥2NJ SEI YLX S W/ NRAGA Ol £ {
common device in regular business that focus on and measure things that must be in place if
strategy is to succeed.

M7 This leads to a need for systems that will deliver the information that is needed for planning and
performance monitoring.One longterm functional manager was able ttemonstrate that planning
included basic mistakes arising from not understanding the information that was red8uéd 93;
successful planning dependdsolutelyon appropriate strategies that are negated, agreed and
communicated §44:213), on appropriate timescaled378169], and recognising the concomitant
risks. In some circumstances managers simply do not want to take the risks that are involved, for
example whenreplacing critical kegperational systemf1003177).

The need for engagement anghderstanding

M8 People need to talk to each other and understand their different positidrigere is some, but
evidently limited, interplay between the IT service functioy R Wdza SN RSLI NI YSy G a o C
academidnformation systems and computer sciendepartmentsseem reluctant to get involved
with IT and IS management issues, despite the potential to assist witletheitment of specialist
staffandbecause of thi distinct needs for specialist equipmeahd support service¥B5.175|.

When it hgpens, i is goodthat senior management insist that parties sit and listen to each other
[834:182. It is very worrying when senior managers admit that the intended benefits of information
systems investments are not negotiated and agrggB175. The way in which success is gauged
is changingnd needs to be understood. For example, in the deployment of a newthWiéS

sufficient that courses weré S Smwbvetbnto the new learning management syste(How many
lecturers have moved onto the systeso farZp but now it is about far more significant outcomes,
especially those that can be related to the need for national¢farmation B81:137], an area where
engagement and understanding is critical if there is to be success.

External issues in pling and strategy

M9 Of course, institutions have to work with regard to national policies agdlsgions concerning
education B57:163%8 ® 2 KIG 2FGSy asSSvya (2 RNAGS YIylI3aSySyidQ
systems requirements are actually the requirghéd & 2 ¥ (héWSnamdy pebdieYpassed this
yeaQWl y I £ & & S Rthad pe afiffgriRaBidcwdB37181] The National Development Plan is
one of the principal contextual factors that drive strategic thinking in an instit88:163).

M10  Otherexternalfactors arise because of external partnerships and projette comparison between
single and multiinstitution projects is significant because of the variety of situatioBecause some
strategy is necessary at a faculty level the same thingrsgeven between faculties these
differencesof situationcan appear and gsent challenges of complexit$q1:195]. Dealing with
complexity is a recurring theme in this research.

M11  One feature of higher education is the availability of independent tape institutions, such as
businessnanagement and hotel school3here, the approach to things can be very different
[631:191]. The experiences of one private sector school, working with the hotel industry, showed
that the economics of facto-face edwation (with the cost of travel and accommodation, and the
loss of capacity back at the hotel) made for a very attractive argument for remote online learning and
assessment [61955], but at the same time the degree of engagement with the industry thatld/ou
be employing their graduates was very dedheir flexibility in terms of adopting new technology,
and using it effectively, made their education an attractive option for both the students and the
employers.
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The need for portfolio management

M12  Flexiblity is not always easy to achievin discussing the differences that can be found within a single
institution it becomes clear that there are different circumstances between faculties and schools,
there are innovative and nemnovative systems, and éne are different kinds of technology that
require different systems development approachéscording to the kind of university that you are,
and the kind of engagement that you choose with your target ‘market’, the choice of technologies and
standards il (or should) vary382167]. The way to deal with this is usiagortfolio management
approach, that recognisdblesedifferences, organises projedts different ways so as to deal with
them, andthen manages those projects appropriateB7R196]. Just a financial investment plan
must recognise the differences between income generation and capital appreciatipiseaious
discussion abounformation systemstrategydemands a portfolio approach to systems
managementhat recognises present valuad future value, and the variable scope and complexity
of systems In the evidence gatherechis was a latent understanding, except in the case of one
respondent who was keenly interested in the potential of portfolio management to unravel the
complexities of a complex mix of intetependent systems in a distributed environm¢h006213.

But portfolio management is just one idea, and there are other more broadly based models and
frameworks that have engaged the attention of university information ted¢bgy managers.

t NPFSaarzyl f W322R LN} OGAOSQ

M13  Onehead ofan academidepartment has become involved in ts&rategic activity relating to
'Enterprise Architecture’, one of the present management ideas that sets out to gather good practice
at all levelg; the technology, the systems, the data and the way that they will align with
organisational strategy. But he considers that he is working in a place where operational managers
are simply told what they must do, and what is going to hap[3d®:167]. At anore specific level,
such professional good practice guidelines as COBIT and TickIT prove interesting to one senior IT
director [360204]. Within COBIThe need for standards is seen to vary from the 'bottom’ to the
'upper’ levels of systems activibut the awareness of COBITas less at the upper levelsf
managementjeading to less controlls more control needed, or just a different kind of control?
[373174).

M14  If South African universities are to be internationally competitive, orewstvjad £ S £ SG Q& NBO2 3
that education is a very international business and there is intense interest in globalisatiboth
the supply level (universities) andlthe demand level (students#(4:179. Internationally good
practice is recognised and amggiated.

YR aSI NOKQ SYSNHSE FNRY (KS YAadazr AYGSNYylridAaAzyl ¢

M15  One of the newer strategic ideagthin universitieds to embark on€-researclf) dhis is ¢een as a
combination of new technology opportunities relating to the connectivity thaivisilabe to
researchers and thaternationalisation of major projects concerned with health and-ipifmrmatics
[442163. Butitis not just about connectivityOne advanced research project is agonising about
how to store very large volumes of research datal as well as-eesearch we hav&lata intensive
research’ something that was said to already be established on the national agéb&4 97|

The corporatisation of universities

M16 In comparing higher education organisations and their methods with busioetsders would argue
that the same rules apply, and that planning and strategy is the same everywbeperience shows
that academics, and even academicmagement, do not always agre&73186] but there was some
recognition that the university of way is something of a businesstudents pay fees, so why should
they not expect value for their money®/hy should the fundamental rules of business not apply?
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[469152]. For all the reluctance torporatis€lniversities, it is interesting to hear that they are
investing in€ustomerRe | G A 2 y&a KA L) a I y L0BR ¥Soydl tne wenday el find &
more and more features of business practice embedded in the way that universities work.

Identifying the kenefits (and costs)

Confusion reigns

M17

M18

M19

Thereis historical confusion as to the most important areas for IT investmiistoricallythe
presumption was to invest administration (‘'get the bottoms on seats, get them through the
system') as opposed to actli@aching and researdir44:225. Even the national standardisation
delegate, in his academic experienbad experienced a strong bias to invest in accounting systems
first. In his time there was no expectation of benefits from LM$e waspaid to teach and

promoted on researcH800.225); the value of a universitgannot be measureth terms of money
alone[1012176], but how shall it be measured?

Conflicts in the pace and frequency of change, especially in association with the rigours of the
acacemic year, sometimes lead to an investment of effort that produces no real value, just a feeling
of efficiency and efficiency alone is not the answer in the context of transformational change such as
is faced by many tertiary institutiorj400517€], but just handling evedarger numbers of student
applications is just one indicator of the benefits of key operational information systems that work well
[999176]. The national investment in research information management is a case in point, being
directedat assisting transformation and improving efficiency.

At the workaday levekeasoned academiecemember the days whesomeone around the corner
used to do something for you in five minuteBlowyou have to initiate a fouday processriddled
with uncertainty about which forms have to be filled in, and whether ¢bherectforms are the ones
available in your local administration offica the ones irthe administrative headquarte&74:153.

Benefits for research, nationally

M20

M21

M22

Althoughthe expectedbenefitsfrom the RIMS projedbave beerarticulated, there was a cledgeling
amongst those involvethat their achievement would depend on both the availability of appropriate
resources and a general capability to get the job daredtherof which were actually evident

[322175]. Correctly, theexpectationof benefits was linked to the idea that in institutions there must
be an identifiable strategy for researcdmd thatall institutionswould be able to comé&ip to scratch’
[322167]. However, there was a very low level of appreciation of RIMS in the conversations with
those directly responsible for the management of large research projects. The majority had simply
never heard of it, or were unclear as to what the benefits might be

There are many stakeholdeirs this context many of whom are rather distafitom actual research,

being principallyconcerned with national needs and policieEngagement with institutional

stakeholders, especially researchers, seems very wigddknot clear what future opportunities are

enabled by the projectather it is concerned to level thdB a8 S| NO K Wdrdll Ingithtigi8 FA St RQ
and bring them forward to a common levetaving said that, it is clear that this will not be easy, it

will take a special effort in terms of project management, and this feels lieteom upllie

technologypush) project rather than #p down(ie researcher and management pull) project

[325158].

RIMSis anot atypical example of IT and IS investmegudits context is evolving quicklyf it is not

seen that way, then it should béhis would allow a much more participative approach with clearer
support from policy makers, research managers, senior academics, researchers and those whom they
researd. Just to add to the mix, at the time of writingfoEdwasgoing®perti.e. open source)
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although detailsvere not yet available and it will not necessarily foee and open[324:167]. A

project of this nature must be driven by those it is intendeditsist, and those whom it is intended

to assist must have clear benefits that they seek, even if the benefit is simply to understand research
processes betterWhen research processes are properly understood by those who are involved, then

the scope andocus of an investment such as this will be much clearer and the probability of success

will be much highef334:148. A community driven opeBource project is more likely to succeed

GKIEY I GNIXRAGAZ2YIE 2y ST GKI {The RIMSiprop#t iefreserst LIS OA TA SR
importantmomentA y  { 2 dzi K ! TNAOI Qa KAAU2NE 2BF149.y dSaldAy3a Ay

Benefits for teaching and learning

M23  Benefits at a more local level are sometimes understood and deliveoatk projects ardoeing
carefully assessed using a range of measungs just 'outputs' but 'outcomeq46593]. The director
of ane-learningunit was very tightly focused on outcomes and achievemgmawing asery positive
outlook andclearly able tdyoth develop a vigin and deliveit [466:22(. The value of a good
learning management system is quickly evident to those students who choose to[6$2 220, and
students are finding that access to email and messaging, and a willingness on the part of teaching
staff to use those media, is extremely helpful in managing attendance at lectures and dealing with
course work [478:220].

Benefits for management

M24  When senior management have the information that they need, they can take effective action to
correct problem areas and to thwoclear light on disputef836:235]; without it confusion will reign.

Changing teaching and learning

M25  Teaching and learning is a-operation between teachers and learners, and information technology
affects each differently. However, in at least one institutiba t MS clearly is valued, it contributes
to teaching and learning, and it is part of everyday life for teacherssamints [482155.

Two examples

M26  The introduction of an intensive eigiteek postgraduate diploma course for unemployed graduates,
to teach them a range of programming and system design skills, seems to have been particularly
effective even though it was nat the tradition of university teaching8322Q. Is this what is
needed? Is this not the function of an FET, rather than a university? What was actually happening
here is that nortechnical graduatesvho had been unable to find employmemtre being gzen an
opportunity to retrain (rather than reeducate?) with skills that were marketable. It has been very
successful in opening the doors of employmentoddrn industry has developed a range of
certification schemes, especially in the IT indusanydthis new programme was related to one such
scheme The question as to whether these schemes should be incorporated intortiversity
curriculum is still an open question, but for students it is a high motivatéhy should these industry
certificates fave more value than a university degref®75.220]

M27  The introduction of a fullifecycle student management system with a 'rules engiaehe to a
different outcome. The lifecycle approach was used to devedapquirements specification that
would coverthe whole cycle of activity with students, from enquiry to graduafi®n9:147], then
implementation was undertaken in a phased approf®h9.158. The analysis was so thorough that
A G A R $adnformatiBnRmantigemenpractices (or itmanaged pratices?)that wereexposed
and corrected, at some cost the reserves of patiencef users familiar with the lax regime that had
prevailed B81:144]. For example, core data was protected, and those wishing to manipulate it were
forced to make a copy andask with that. No adjustments were permitted without authoritybut
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were some of those with the authority excluded and-dimpowered to do their jobWere there jobs
actually understood anyway, by those concernd@érhaps these rules were exactly wheds
actually needed?d83145|.

M28  Of course, there are numerous examples of new and innovative programmes and systems that
challenge the way we work, and our ability to do the work. These two examples are simply two that
emerged in the data collection press.

The student view

M29  The benefits of a good learning management system are quickly evident to those students who
choose to use jtthose that do not, are likely to end up in great difficUsp1:145. However he
experiences of students place great ghasis on the contribution that technology makes to
communications, and also provides evidence of the breaking down of barriers with the outside world
[492153]. Most students have personal mobile devices, and universities are striving to develop
F LILX AOFGA2ya oOoWFLIIWAQOL GKIFG YIFI1S 322R dasS 2F GKSY
execution of their learning. HE cooperation between students seeminglyan important factor in
knowing what is available and how to get it, as in the casengfuage translators for one's smart
phonec in one case in order to be able to access Chinese literature about natural health remedies
[488189.

M30  For one student, there was a very strong sense thatsh@ragespace on the LMS was hers, just hers,
reallyhers,and only herg; this she foundexciting[497:231]. Of course,le potential to gather
higher volumes of statistics on academic performance (of teachersell as students) arises, as
learning managenma systems take over some if not most of the grwork that has been traditional
in higher educatiof448185]. Our young student, excited about her private storage space, probably
does not yet realise that everything that she does with the LMS could be, and might be, logged and
measured.

M31  Even if tley did not understand all the ramification$ie students that were respondents in this study
all seemed to balreadyau faitwith modern applicationselated to their educationor they were
well able to learn about them quickly. One responding studeas able to list more than six
applications- none of them the common 'Office' applications, that were essential to his systems
development and research management wpsk5:243. The Internet provides interesting facilities
of course: YouTube stands owats aresource that is of very wide significance in teaching and learning
[477:199. Finally, therdhave been advantages for some handicapped students, the blind and the
deaf[766:182].

The teacher view

M32  Not only students, staff also use wdlased servies without compunctiorand enjoy the benefits
[484:144]; closer to their actual work, BrksAdministration has been a particularly challenging area
for systems support, in more than one of the involved institutif§83148. Commitment to an
externally surced package requires that some marks administration procedures are simplified or
compromised, and so additional functionality has to be added to deal with it, with all the concomitant
risks in accepting future upgrades

M33  Teachers and learners are bathcing to a full understanding of the potential for information
technology. In one community development initiatii@ot in a universityyvhere studentswere being
taughtbasic computer skill®n a charitable basis, the consequence was that their teachere
embarrassed because they knew little if anything about how to use a compukay requested
training, but it had to be at their own cof$24:199. It is evident that in universities teachers have
had to be corralled and persuaded to invest soofi¢heir time in learning more than just the basic
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skills of digital literacy [459:189]. Nevertheless, angsumption that online and computdrased
teaching and learning would 'solve the problem' lb@enprovennot to be the case; eyeballs are
important (to watch,as well ago watch with)[753:227

Changing research

M34 At least one opinion was very clear, that typical 'teaching' academics are far less aware and less
interested in the benefits of information technology and systems, whemresearchers are not just
interested they are moving ahead rapidiyOf course, a little reflection reveals that teachers are
having to change the way they work with quite high levels of personal cost (in terms of time and
effort), whereas the benefitt researchers are much more obvious, more accessible and mare
rewarding[446:171]. Today research a&bout a lot more tharust publishing[648225. The new
tools of data management are presenting unheafpportunities for dataintensive researclq
usingontologies andanalysis techniques such aapReduce This demands new skills and
capabilities on all sidd649.144]. Has everarea of researcldeveloped an ontology? And will they
co-existand successfully emwork? [647:185]. A very differehfuture beckons for researchers.oi-
examplethe availability of biénformation-banks leads to radical new opportunities for laigpale
researchand international ceoperationsuch as we have never seen beff8d7:.243]. Research data
collectedat mary levelsneeds to balefined,organised and storeth an accessible wagp that it can
be reused[646:243, 646:198). In many areas of research the emergence of great volumes of data
makes for change in the way research is designed and exefi4&225|.

M35 At anothermuch more prosaitevel, in the administration of research, the ability to do statistical
work with Excel, angroducemail-merge letters with Word, has delighted young administrators
whose computer skills are expanding all the tif668 175, 666.176]. On the other hand,@netimes
research students get involved with technology that they simply do not know how t{828220].

Change and migration management

M36 In reality, the realisation of benefits proves to be difficult and sometimes eptekisive possibly
because of the degree of change that is involvPeople are reluctant to change the way they work,
even if there are demonstrable benefit§54:237]. It ishelpful to seek out and adopt some of the
principles of change management agwth expounded by othergot from academiajvith
demonstrable succe4d68227]. For examplenithe private sector strong visionary leadership makes
for quick decisions about what is necessary to do, and how to do it, even from a 'cold; stanve
have visionary leaders in higher educatior61§185|.

Drivers of change

M37  Transformation is at the top of this list for the South African Government,madccbontext of
transformation different management reporting and operational activities em¢i@da1:148].
Further, oser the last 120 years there has been a realisation that investing in administrative systems
is only part of the opportunity, and that broadening the vision to include teaching and learning, and
research, has significantly greatestpntial benefits of cours, it also changes the nature thfe game
and is coupled to globalisation, specialisation and much deeper levelsapferation[447:196]. In
South Africa, current policies are to greatly expand the tertiary education seassjlgy doubling
the number of students in some or all institutiof@38186]. These factors all add up to a strong
imperative to understand and deal with change management.

M38  Other specific developments are driving change, such as open source (on tharaf)eand massive
RIFEGF aSta 603SySNIGSR Ay KISsirdeegtingd kefiect?rithe (6 KS WAy G SN
challenges that arise from the open source 'industry’ (because surely today it is more of an industry
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than a 'community'} businessesnake money from the product through services, but they do not
own the product and there are rules about its enhancem@&as:144]. The emergence ofery large
bio-databankss just one example dfow we source and manage (and share) data in that reatm, a
in others[647:243. The relentless advance of technology keeps getting in the way of smooth
progress, a new operating system, a new personal productivity suite, a new kind of disk storage
[905:186).

M39  One problem is that the timescales and pace ofngware not all the same, and certainly not
A8YyOKNRYAASR gA0K (GKS W OFRSYAO @SFND GKI G NHzyax
[991:177].

Cycles of change

M40  The rapid change in technology exceeds the ability of institutions to deal with it, haviestment
cycles that are far longer than the cycles of technology ch@ngel79. The stories told by a
recently retired academic, not technical but with a strong interest in science, remind us of the
startling changes of the last 30 years, creatagcaional opporunities that have variously been
grasped or ignored, with some success and some fdil6&236]. He also reminds us how technical
glitches in history sometimes put systems out of action for moyithet is something that we don't
haveto worry about today (but we have learned to live with load sheddjiig#:189. Perhaps we
need to constantly remember the extraordinary changes in speed (of data transfer, for example) and
extrapolate these changes into the near and middle fufifg3.248]. The academic year presents
some problems in that it fixes the times at which certain important systems changes can be
undertaken equally, it tends to determine the times at which new requirements and user needs
become known as the experiences of grear are reviewed ahead of the ng099:186].

M41  Of course, organisations finally come faoeface with the realities of change when it is time for the
implementation of new systems.

Implementation¢ where the rubber hits the road

M42  Different kinds of sysim present different problems of implementatiodmplementing ecriticalkey
operational system necessitatedot of education(disguised atHelpQita understanding how things
needed to be done. If it works, it leads to a useful level of tf8gt:204], but there is always the
dependency on the quality of the data that is accommodated in a hew system.

M43  In any project tontroduce major new systems, thalidation, cleaning and migration of legacy data is
a bigtaskthat has to beundertaken to avoid poblems and to keep users eside The RIMS project
foundthat the quality of human resource management datdgrated in the early implementations
was poor and added to the challengafsadoption and operationd14:146; 323170]. As systems
become moe complex and interdependent, the dependencies have to be manaQeé. seasoned
academic, with both an academic and technical interest in information technology, battled repeatedly
with a management that did not seem to want to understand the dependerariggchnical
resources, and the consequences of not having adeetem. Promises were made and
broken. Deals had to be struckn the endbased on factors that were in management's interest, not
in the interest of teachers or studenf575.:220]. While this might be the way that things sometimes
have to be done, it is not in line with good management practice. Systems also often fail to deliver
the functionality that is required. Aenv human managemergystem wasinexpectedlysensitive to
the platform on which it was opsting, and dispensed sevetég | N3hdsyage® to usersho still
hadlittle confidencein themselvesand actuallyfelt threatenedby the aggressiveness of the system
(which was a boughin package)354:186]. The willingness anchpability of users to actually use a
new system that changes the status quo depends upon the possibility of real benefits from the new
system $8319(]. Getting people to change the way that they work proves difficult, but it can be
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done[880:220]. When there is compulsion users will react adversely, alhthe strenuous efforts of
a strong implementation team, whenderstandthat things must changbut cannot bring the users
with them, turn to a bad outcom¢§347.148, 587:187]. Ultimately, a lot of tle effort has togointo
providing ongoing suppof69.221].

When things go wrong

M44

M45

Things go wrong for different reasons. Already we have noted the need to identify and agree benefits
that will engage unwilling users, and to recognise the different kafdystem that need different
kinds of management.

Sometimes, in the backgroundasic facilities such as email prove to be wholly inadequate and poorly
managed. Productivity is not enhanced, it is impef&8R:186], and users lose confidence in every
effort of the IT specialists to deliver them new systems, especiallg ifithe taken inthe complete

cycle of initiation, developmenimplementation and operation, is too long for reasons that are
avoidableor are perceived to be avoidabléZ2191]. Introducing new initiatives, such aghat has
0S02YS 1 yressayclprésentd Special challengeShere is a pervading feeling that the
systems support for research is not just inadequate, it is completely alpgéatl61]. And when the
wrong invesinents are made, or are not implemented, the loss of benefit hurts as the investment sits
idle. This is a common stof$29.15§].

The need for organisational learning

M46

Small software houses acknowledge the need to reflect, and learn, in order to mathtim
capabilities and their position in a competitive market pl§428:173] and it behoves the specialist IT
units in universities to follow this leadlhe capability of students and others to use digital devices
effectively is improving rapidlyerhags more so than in the IT department itse82[:189. New

ideas emerge and seize the imagination of academ&sen if they are (arguably?) simply a new
packaging of old ideas;hat was once simpltatisticd i© now referred to at#nalyticand instead
of statisticians were told weneed data scientistf833.14§].

Process

Engagement between stakeholders

Flexibility

M47

M48

The way thabne works has to be flexible enough to accommodate the changes in context, software
and thetools of systems dvelopment Alsg the changingcustomer' requirement$391:158].

At both the ‘customer’ level and the 'developer’ level things can work out very well, as the small
software house has foundBut they only find their opportunities by putting themselvdsoat, talking

to others, and keeping their eyes opelt's not like in the 'old days', when the systems development
tool vendors came and knocked on your door, or advertised in the technical press, it [95191].
There is evidence that the same exatory attitude can be found in corners of a university, but not
necessarily in the corners of the IT function [916:173]. The boundaries between the IT function and
0KS WdzaSNR O2YYdzyAde | NB | OldzZ ftte& of diNdDBhRE Ay
own, or in partnership, outside the constraints of the main IT functibis clear that it is often a

struggle to find the human resources that can do the job of specifying, developing and implementing
new systems.One communitybased instution had trouble getting its web site up and running and
maintained in some desperatiothe daughter of the promoter took it over and delivered a splendid
result using WordPre4628:169] This pattern is repeated endlessly in universities, from regea
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managers developing their own spreadsheet financial control systems [510:144] to information
managers developing their own SQL queries [156:158].

M49  Many public institutions still have web sites that have nothing like the fintfsteamateurs can
achieve with WordPressperhaps for the reason that they have to be much more sophisticated and
provide real functionality But there is no reason why someone enquiring of the contact information
for a research unit should have to wait more than 20 seconda &®&ries of urscaled graphics to be
loaded, preventing access to the textual material behjrmhe problem experienced with one
university web site§29:171].

Sharing

M50 Successful IT is about more than the resources that one department or researchrprogn@quires,
it's about the collective needs of the whole institution and the advantages that can be gained from
economies of scale and rationalisation of resources [651:688:163]. Funding the provision of
resources for research cannot be sustainedaoprojectby-project basis, there is a need for a shared
infrastructure, with a concentration of investment, and control, and deployment [643:235]. Security
of access to systems is a concern of course, because if a domain password is all that isongetied
into all the systems, then one error might make all the systems available to a miscreant [733:222] but
shared resources that are properly secured make for high quality services, according to the nature of
the diverse problems that are addressed ahd different people who are tasked to deal with it
[732:171]. There are agelated issues here, because of the pace of change. There are questions
about the involvement of senior academics in deciding about the use of technodddgast one
(probably typical of many othersiho confirmed that for 24 years he had relied on his secretary, and
his own personal stories were about the difficultitbat technologypresented in use and the
problems of getting them fixedand he sadly reportedhat the floppy disks that had been kept for
him as his personal recordan no longer be read [762:171].

M51  In championing a cause, management do have to have regard to the balance of opportunity and
possibility there is no point in managing users expectations to a wagl level and then finding they
are denied the facilities they need to realise the opportuniBut sharing is one way of spreading the
benefits at marginal additional cost{7:186].

M52 A particular point in dealing with the outside world isto underan2 y SQa &Gl 1 SK2f RSN& Y
organisations (both inside and outside) who have irtependencies with the work of a university.

The classic Fuser gulf

M53 C2 NJ S EIT Mahgénerd O R SndWdhniniStra2 N&relhot always on the same sidé&
long history of investingn ITfor administrative systems does not make it easy when opening up the
investment to includeacademic activities such &saching, learning and researf#b3151]. One
head of department does get involved with the recruént of IT staff, recognising to some extent her
competencies in terms of information technology and information systems, but at the 'Enterprise
Architecture' committee she felt that she was just being told what was going to hdi35&59,
feeling strondy that her expectations and her potential were not being realised.

Technologies to communicate with

M54 One student made the point thd¢arning in a context of information technologynist just about the
LMS, the uiversity web site providesnportant notices about ancillary activities, includingen
lectures that she was able to go té definite valueaddin her view, and valuable information for
other stakeholders as well as studenrd®£:192]. Then, on tcovering the dearning support unit
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shefound a welcome source of support where her academic lecturers were, in her view, not helpful
at all 493186, 491:231].

Research is a special case

M55  Research faces more challenging problems in some c#isissalways surprising that the
administration ofuniversities seems to provide so little practical support for the administration of
research projectsyhere the dynamics and criticality of fund management (for example) are quite
different to the ponderous processes of teaching and learnii@ [ 81]. Sometimes of coursegiven
accessjust speaking to th&ice Chancellas all that is needed to get things done, but even Rectors
are becoming subject to the sanrdormation technologyimitations and constraints as people in
other more mundane rolef574:220).

M56  The classic divide between IT management and 'business' management can be seen in the constant
cry from academics (especially professors) for the latest and greatest technology needed for their
research743225. It is interesting how much afft hasto go into supporting research students (and
their professors) in terms of identifying and configursgecialisiequipment of all kinds, much of it
PCrelatedbut including such new technologies &® printingand battery managemeri806:230].
Procurement policies do not always recognise the consequenceparftionaldecisionghat affect
technology management needls researchfor example when there is a mix of PC types in a
laboratory, multiplying the time and cost of supp§826:186]. In aparticularlylarge project, the
historical gulf between the I3pecialistand the wider organisation was found to be vast, aimel IT
investmentwassimply not delivering what waseeded B76:186]. Without competent business
analysisand managementhere are always going to be tears when it comes to tim@toliveQ X | Yy R A
is found that what is delivered often falls short of what is need®@B{157]. When it comes to
delivering real benefits,at interactingadequatelywith the WseKrommunity ca have terminal
consequences for a system implementat{@®97.:158], not just in the context of research of course.

Method of working

Partnering

M57  Projects that employ different companies at different stages of the systems development cycle are
putting themselves at riskthe communication and comprehension gaps are very difficult to manage
safely and, in higher education, there seems to be no appreciation of the need to document
everything that is don§963:153].

M58  For many peoplethe opportunity to adopan opensource, community led approach to key
operational systems sits nicely between the boughpackage and the entirely horgrown and
home-built system[443:144).

The lifecycle

M59  When embarking on new systems ideas (which are, incidentally, shatieid academia) it is
necessary to put away the tools of systems development and sit with the client, to make absolutely
sure that there is merit in the idea and viability of implementatjd80:158]. Tertiaries have become
involved with faddish ideasdm the systems specialists such as Enterprise Architecilines does
not go down well with academics and administrators who do not want to be told what their
information architecture' shall bf840:158]. But the lessons can be learned K Satutity modelQ
ideastarts to come through strongly when hearing the stories of a maturing researchtteitypical
life history of a business (enthusiasm, contagion, confusion, control, strategic management) is
reflected in what was observed hefg22197]. Inresearch, the method of working definitely
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M60

changes as one moves from investigation, through realisation, prototyping and
productisation. Research mnagement systems are needed that recognise [25:225).

There is repeated evidence that business asialis simply not done properly in higher education
[906:158]. Database design is fundamental $accessfusystems desigim providingproper

foundations for the functionality that is needegdandbusiness rules have to be accommodated in the
data designputting even more pressure on the analyst who prepares or evaluates specificafibas
one large project into which this study had insight did exactly that, and identified the two major
tables that were needed (student information and programme infatiovg) [88815§].

Resources

M61

M62

M63

M64

Different development tools are required for Web developmeihe experiences of one small

software house were that moving to the web, and adopting the tools that are available, proved to be
high-risk and riddled withuncertainty, especially when compared with their long experience with a
traditional systems development environmed32168]. The need to maintain mainframe legacy
systems at the same time that web and mobile apps are under development spreads thirtgsnthi
terms of IT department capabilifp88166].

The rapidly increasing volume of data from research, from individual students even, plagues the mind
of at least one research directoiVhere will the capacity be found to store this date41186).

Extremely expensivitems ofequipment such as superomputers, needo be used carefullyOne
argument is that because it is so expensive it should be used continuously, but the fact is that this is
not always the case. Perhaps it was needed simplyttad the best professors, with the best

potential to enhance the reputation of the institutionPhere are many sides to the cost benefit
equation, it seems75893].

Bandwidth has been a persistent problef.2 YSG A YSa GSIF OKSNA BeA YLIX &8 R2y Qi
consequences of (for example) including a videoRoaerP®int presentaton that hundreds of

students will want to watchusingd KSANJ 2 6y RS QOA OS #8892y CaBakity F SNByYy G LI |
management istill one of the most difficult things to do wigB96:186).

Information management

M65

One of the major changes in design thinking has been to get out of 'what can the software do' to
'‘what is thecorrectdata design for my businessbut what is the quality of database design in higher
educaion in Souh Africa? What would be the benefits of standards for data structuring, so that it
could more easily be shared and used for reporting purposes@ is reminded of the days when
retailers knew nothing about what which customers bought what, and railwayegers knew

nothing about how many passengers travelled from A to B (unless they stepped onto the platform to
have a look).In educaton, the potential for improved management based on improved information
availability is immenspi27:189|

System management

M66

At the heart of this research is the question of how universities can manage systems more effectively,
with the assistance of standards thagtcogniseorganisational needs and provide useful advce
availability, applicability and utility are the kesords here. Hence, the respondents views about how
systems are being managed, how they might be managed, and how they should be managed is
central. There are ideas about style, process, data, integration, continuity and quality control.
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Style

M67  In the wald at large, he style of IT management varies from unconstrained enthusiasm to extreme
caution. The role of IT managemegenerallyhas been the subject of research, not always with
flattering results(Chatham & Patching, 20Q0)

M68  One approach is to use committees, bhetintroduction of committees to subsume the authority of
capable individuals is not helpfand introduces unnecessary time deld845.194]. Sometimes
brilliant ideas need very special managemérdt they will never get from a committe@23.178].
Sometimes bizae requests arise, for example running user testing on live, operational systams
idea like that just does not make seresed it needs prompt action to prevent potential disasters
[720.222].

M69 At another level, wikingon projects that involvenany tertiary institutionscollectivelypresents
special challenges and requires fully stigic managementWith the complexities of a modern
portfolio of systemswith critical dependencies on external partneitshecomesmportant to invest
in systems that will assist the management of those systesystems with which to manage
systems Issues of complexity soon go past the point where single individual paogliemall scale
applicationscan be left to manage parts afcomplexoverall wholg[1002239. The discipline of
Wevopghas emerged as one that builds collaboration and comnatito between software
developers and other technical professionals with the assistance of software fBloésobjective is to
build, test, and release software more rapidly, more frequently, and more relgthiig is one
example of a system that assishe management of other systent0p1235).

Process

M70  For some, the portfolio approach to managing systems is about a process of maturity: innovative
systems need open management styles, key operational systems require tight discipline, and there
are wsually a range of local or specialist systems that can be managed locally (for example, within the
HR department. Then, becaugdestlifecycle of software development comprises a number of distinct
phases, requiring distinct skilldose skills can be agted to different requirements362204]. For
SEFYLX Ss 2yS GNIRAGAZYIE | yR NB41L37iwem a A &a&adzS Aa
institutions choose to develop their own systemshiousecii KS WodzAf RQ 2LJiA2y > (KSy
good documentatiorare needed.Without documentation, it is impossible to assure ipeality and
longevity of a systems investmem42186]. In the negotiation of new systems design details,
'signing off' is not enoughThe complexity of intedependencies is difficutb manageg830.165]. It is
even more difficult when the project managand the project ‘owner" insist that certain things shall
be done, despite contrary arguments based on long experience, and clear responsibilities that are
being ignored or overriddef831:153].

Data

M71 Itis not all about process. The management of data is a separate matter that cuts across different
processes (as in the case of student records) atd thigrationfrom old to new systemis one of the
least understood, most difficulgnd critically important stages in systems developn@5i8225|.

Then, the kind of data that we are dealing with needs to be acknowledged and understood. Some
data might be critical to safetyiot only is some researaddommerciallyconfidential, somesan lead to
products that can be life threateningsafety critical systems development is one area that has
received a lot of attention in the international standards committ¢@s7:225)].
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Integration

M72  In all @ases when it arose, the probleof working wth distinctly separate systems, from different
sources and with different standardsas revealed to ban issue.Integration is something that
people want, but which is difficult to achiey#28198], but there are different pressures from
different corstituencies when it comes to the expected benefits of systezspecially when they
represent the aggregation of the needs of different role play@26225]. The need to integrate data
sources, especially critical data about students, for example, egldnrconversations with those who
rely on that information719.186).

M73  The rapid emergence of nevedices isvorking against integration, in that it presemsal support
problems[9022218 | yR |y dzy ¢St 02YS 2NJ dzy SELIS QO SBRKPEHNK 8B @
needed to allow access to integrated organisational data [930:154], even when there is no knowledge
or appreciation of standards [917:171]. This highlights yet again the variable demands of new ideas,
new technologies, and legacy systemspéiihich drive to the idea of portfolio managemertlaving
no portfolio to managehat separates out the issues of novelty, criticality and strategic significance
leads to difficulties in applying the right management methene size does not fit @100 196]

Quality management

M74  Unless the quality of systems procesge®ducts and servicas monitored, together with the quality
of the outcomes, it will not be possible to manage jaitively[36293]. If you don't know that things
are going wrongthen you will always have to rely on your users to tell f002170], and of course
(according to one experpeople need to understand that 'it is almost impossible to produce a
flawless piece of softwar¢971:245] and so we must expect problems thated to be dealt with.
The challenge is to see the extent of the need for quality managemergxglaining about quality
control, a senior manager explained that theme many indicators of th&ualityCthat is achieved,

note dza (i & &iaAivSSyotsyiiie learning outcomes achieved by the studej#64:137], the
benefits of university activity reaches right into the dark corners of society.

M75  Conversations with working professionals involved in higher education, but already employed in a
professional capacity elsewhere, revealed a range of stories that remind us of the hazards of
depending entirely on information systems, especially new ones, because there are always problems
[964169. When services fail, or promises are broken, it can hasevare impact on users'
confidence and future levels of aiperation[774:240] and so it is necessary to have backup plan.
Wusiness continuit§ds a current issuéhat is not onlyguite high on the agenda in real businesges
tertiariesalso have a respaibility to have a plan for disasters. Ahe consequences of losing
continuity of academic processassessed and understo®ds there a plan to deal with failure?

[718185

M76  For some managers it all comes down to servitke idea of using specialstftware to help in the
management of good levels of service is one idea under conside[@@239, andindependent
auditing is available to assist in assessing conformance with good practice, to professional and
international standard$716:185. Sability is highly desirableHavingconstantlychanging IT
management disrupts other functions that are otherwise working smod8®@:186)].

Information management

M77  Itis a seHevident fact that here are points iranyacademic process when it is crdldo have the
right information, and that it be accura{®828229). It is frequently the case that role players do not
take the actions incumbent on them to make data available, and then to deploy the related
information in the right way828237].
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Administrative information

M78 Itis the changing nature of academic processes that drive us to reconsider how that might be
achieved.As we move into an age ofultiple mobile devices, and ever extending data capture and
collectionopportunities a morethoughtful andflexible approach to information management is
needed. One aspect othat required flexibility is to ease the constraints of tfieademic yediand
allow things unconnected with the traditional academic year to happen when they are actually
neededg more flexibility in timing and schedulin891:225]. In a distributed environment, managing
Wtuff that is sent everywhef@equires a disciplinf999:195|.

Academic information

M79  One facet of modern research is that the most useful material imaogessarily to be found in the
journals, it is now possible to find someone's working paper, that they lodged in a repository just last
week, and that one can discuss directly with the author; even blogs can be a good source of leads, and
of contacts withexperts and their networkf955:191].

Product

Functionality and capability

M80  Even something as mundane as the email system can upset users when it does not do what is
expected[639:186; 977:246]especially when the free, generic wbhsed email serviceseaso good
and evolve so smoothlyln the case of more specific tailored systems, having business analysts and
systems designers who can do a good job is a huge advarg4g&45, 996:171]. When systems
simply do not do what is expected of them then théhave to be questions about whether there was
adequate engagement between the technical team and the putative 84&137]; anysystemthat
simplydoesnot work the way that people warit to workis problemati¢ andin one casecademic
freedom wasmpeded[348145; 359.145).

M81  Having the right functionality at hand, things can be done very much more quickly than by manual
procedures but is simple efficiency enough829.220

M82  Basic systems needs of research project leaders are not nteaccess tdinancial systems, limited
access to HR systems, and delays arising from having to engage in inappropriai€36228.

The user interface

M83  The learning management system is a very highly regarded facility for students, that some of them
use frequentlyand come to rely on heavi[$04:228. There is considerable delight in the mind of at
least one student about the availability of services, and the way that things ggnecak well
[607:176). How many education systems designers understand thatsus@nt to be able to go
anywhere (in a system) with no more than five clicks of the moJg@%s.143

M84  On the other handgchangesto a marks administration systethat enforced rules, embittered more
than one respondent [985:239]Anotherinteresting momebhwas when a young administrator
admitted that rather than logging onto the NRF system through her browser directly, she instead
searched for it on Google and then clicked on the liRkrhaps it is useful that by doing this she was
adding to the richnessf Google analytics [660:233]

Public or private?

M85 It was extraordinary the extent to which a mature fisgar student was liberated and enabled by the
technology that was available, but mostly from public web services like WhatsApp (the primary
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vehicle for communicating with lecturers and peers) and YouTube (the primary source of
supplementary learning materia[p00:226

M86  Differences are seen between bespoke and proprietary systems for all the usual rettsonisk of
relying on one or two iternal people for all aspects of a bespoke system, compared with the
presumed reliability of a boughih system, notwithstanding the time it might take to get changes and
upgrades developed and install§31:222].

Reliability

M87  The reliability of technicaksources in the residences is variabthe printers seem to be especially
vulnerable to failure$610:189|.

M88  Data needs to be maintainedhere is some evidence, perhaps inevitably, that the transition from
one year to the next leaves some admin taskdone, for example fixing up the links between
academic staff and the courses for which they are respon§iifia186].

M89  Load shedding in South Africa has brought to light the risks of not having uninterruptable power

supplies- when the network is noprotected, then effectively everything shuts down when the power
goes off[729189.

Untapped potential

MO0

Despite all the criticism that was heard concerning email services, only one respondent noted the
benefits of email as a repository of what has happeénwith attachments and metdata to embellish
the record[986:145].

The question of capability

M91

It can be difficult when users have many disparate opinions about what is necessary and what is
needed[992186). In research, as with 'users' generallyisibften noted that people simply do not

know what they wan{814:157; 817:171; 819228, but when thedesign is stabilised, the program

code is understood, clean and properly documented, then the outcome of an project can be excellent
[995:22(. Havingtechnicalstaff that are actually capable, especially with requirements elicitation

and specification, helps. And this stage of requirements analysis has to be linked to the later stage of
testing. After all, in the ideal case what must be tested mosefaliy is the very functionality that

the users say (or agree) that they wamiZhen users cannot articulate their needs, then great care

must be taken to make sure that there is no presumption without exploring and validating a range of
ideas [996:171].

Having the right resources

M92

M93

A campus LMS does not always suit the requirements of a teaching programomdoes it provide all
the resources that are require@speciallfor an intensivegprogrammethat needs castant and
reliable access tepecialisedcomputing resources rather have them in the lab, under the control of
the teacher.

Hence, laboratories, specialised workstations and other materials must be mar@gz2H1].

Where students have their own technology, it is surprigmind thatthey mght have a laptop, a
tablet, anda cell phone, and they all actually seygte different purposedn lectures it is a matter

of convenience (tablets not laptops), for reports it is necessary to have a laptop (because it has a
proper keyboard) and foemail it is best to have it in your pocket (cell phone, of couis@}:237).
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People

M94  Perhaps the most important person in the provision of information technology systems and services is
the Chief Information Office, whether known by that or by anothemea Losinga CIO can have an
adverse impact when it takes long for executive committees and councils to recognise the importance
of the CIO role and even longer to decide what to do aboutlite skills and competencies of senior
IT management are diffidt to find, and highly valued when they are foupt:172, 438.163].

When faced with real change, the involvement and support of people at senior management level is
needed and that is one area where the CIO has an important role to play, lobbyingakihg with
his peers$94:195|.

MI5 | y2GKSNI NR&] | NB I¢aphiaselitatisiused 6 dedtan g didiziaide yf peple,
some of them no more than programmerB a successful private hotel school, a busidiéss
approach to the implemetation of systems left them exposed when the one man who understood
how the system worked moved away; despite promises, he failed to provide the support that was
needed. A reimplementation of an opersource solution is managed by a women, who hatbtiow
her husband to a distant Africa country but manages to provide all the support that is ne8gradar
arrangements prevail in universities and represent a high risk factor [618:220]. Consultants assisted
the RIMS project, yet another external depemdy [320:146]. When internal systems depend on a
single person, perhaps one who is close to retirement, then continuity and sustainability are at risk
[721:222] even in national service institutions théyave beercaught by the ‘'only mawho knows
anything about it'problem[740:222]

M96  These examples highlight the kinds of people we need who have special capabilities that we choose to
not have inhouse. But there are other people issues.

M97  Itis not always clear in the world of the Internet exactly wiooi are dealing with. t8dents provided
with email accounts tend to forward the mail automatically to their calreadyextantpersonal
accounts, for convenience, but they need to be warned that incoming mail which is important will
ONLY ever be sent froan official university email address. However, some students are reluctant or
unable to engage with university systems for communication and for access to learning respurces
there are too many risks of misrepresentation and frab@5228].

Things

M98 THSNBE I NB Yl yeé (AyRa 2bothpghysicdl gha dighaWhénh thinglfaNsStheyr S S RS R
peoplefind that theycan't do anything at algb8177]; there are always small but irritating glitches in
the provision of power and otherritical senices it seems$81:177, 980:211]. .

M99 It falls to someone to make sutbat resources such as labs and networks are all working OK
[335:189 and the demands ofadopting new technologies for systems developmgnmithin the IT
function)are well understood Y those who make a commercial living from software servidesving
the wrong toolsintroduces severe risks, bthe right onescan cut costs and increase efficiency when
it works out well[394:146]. Having the biggest and best does not lead to succaskast one
supercomputer given to a research unit was either beyond what was needed, beyond what the unit
was able to use, or inappropriate to the tasknd it has been discarded47:220]. In research a
wide range of specialist software will be neégd@ot just design packages like Visio, but specialist
packagegor telemetry,like LabView519189|.

M100 Despite having tender committees and formalised procedures, the way in which technical resources
are aquired does not seem to vary according to need &ircumstance at the same time that
academics (and students) are free to use a vast range of web services to enhance their teaching and
learning, there are petty procedures that sometimes cause there to be noimqg paper, so that
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M101

M102

teaching (in and@round the classroom) simply caaot take place. Factors other thaHeedzanaffect

the decision to approve procurement reques®n the other hand, with management support, things
can be made easy to d686:193]. Management support can make all thdfdrence, when

managers are able to manage well by recognising and balancing priorities to serve the larger purpose
[584:221].

Things have to be acquired in a rational w&etting all the technical requirements listéat special
purposesrequires attertion to details is a proxy facility needediow many USB ports are needed?
[909:211] And the conversewhat do all these things in the supplier's catalogwtually d&@

[907:153.

Two research students working at masters level contributed to thidysttheywere developing
‘authoring tools' for the content of mobile applications for deaf peoplaere is copious evidence of
the tools needed to build applications for Android, with or without Wind@ams we @n't need to go
into the detaikhere, butit is found that these tools evolve quite quickly, they are not always
consistent, nor or they compatible with the needs of a develog&rhaps it is this level of
uncertainty that needs to be understood and managed, more than the tools themsebmsthing
that does stand out is the importance of XMust one standard that seems pervasive, widely used,
andveryuseful. The systems design challenges thatsbeoung studentiacedwere interesting, but
really that istheir learning and again we do hoeed to go into tlose details herd707:198, 706:222,
703244

Teaching and learning resources

M103

M104

A clear trend is for (good, well intentioned) students to become more and morséifient, and to
reach in all possible directions in their search farténg resources. It is becoming expected that
students will have their own devices, but only sometimes will disadvantaged students have devices
provided so as to keep them at the same level of capalgjlibat is one issue that has to be dealt

with to level the learning landscape [767:194].

Once upon a time it was just about books, today the issue of books (or the internet)ooks'")
perplexes library and academic management as new patterns of access are formed [745:183
749:220] Vast learning resources are available on the web and teachers have the opportunity to
prepare (and even to publish) their own material relatively eadilyere was an interesting case of a
short course for which the lecturer had written a boaknd this was neither a short nor a simple
book- it was hundreds of pages and it had sophisticated content linked to web resources and course
tools. This was only possible through modern personal productivity tools in the hands of a very
capable individudl969:.168]. Increasingly, educators can reach out and access copious educational
material at little or no costCompared with the cost of a academic textbdB5®), spending a few
moments on YouTube downloading a 45 minute lectha providesa lucid andessentially complete
overview, can make a great deal of sef§24:228, 496:144].

Tools of the trade

M105

M106

M107

The resources that comprise tools in education are of course varied, but here respondents highlighted
software development and research tools.

Thelocalsoftware industry has found that the tools for newer environments related to the internet
and the world wide web are cumbersome and not subjected to standardisptia®146]. To some
extent this was reflected in the comments of the two mastlensel regarch students. But their
primary concerns were elsewhere.

One of the postgraduate students was facing difficulty in finding the storage capacity that he needed
for his videos up to 7Gb each, and arriving four at a timehat is indeed a lot of stoge space by
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M108

M109

yesterday's standard$87:1768 X (i Kn@s tdubl&ddNhow he was going to analyse his
gualitative research dataan issue that this writer can sympathise wj95:164].

Both were using yet another example of an opmurce communitydeveloped package called

GitHub- another web service, but a technical one for programmetsactsas a repository for
programcode and a version control mechanisifhe Web continues to preideradical new services

that are being incorporated into higher education, by the students themselves if not by anyone else
[703:246;, 98222(]. The scope of support that is needed for research students working with software
and digital systems is remakle, there is muclevidence, too detadld to includehere[808191;

824:22Q.

The need for systems and services to support research recurred in more than one converasgion.
surprising that universities do not provide research teams with the integrarojectand financial
management software that they need’here are more than a few cases where research units simply
developed their own systems, for example with spread shekstshat right?It is never as simple as it
looks at first sightand there are accounting and boédeeping standards to be consideréiPB148].

Data as a resource

M110

As already noted, data is both the flesh that binds systems together, through data sharing, and a
problem when it is not reliable. dfa that is approprite to the task and reliable is something that is
alwaysneeded but not always availablB§0:186]. Each institutiorshould consider having policy to
guide the collection, storage, and use of research data. This need cuts across departments and
domains @ study[644:165].

YouTube

M111

YouTube keeps coming up as an example ofHhd(dbandwidth wastage) and thé&xcellenf
(teaching materials)this must be one of the most important shifts in knowledge acquisition for a
long time[979175. It is not apropriate to drill down into the details here, but as a genre Web
based services such as YouTube need to be incorporated into strategic thinking, even if only to
acknowledge the potential, authorise teachers to use it, and manage the consequences atelhaf le
the bandwidth.

Boundary

The ope (of a projectandthe systemthat it delivers)

M112

In this research project, the matter of tleeopeof systems, and of projects, has emerged as pre
eminent. This is not so much because respondents talked aboué soqgicitly, but the

opportunities and problems that they described tended to hinge around the idea of the boundary of
their activity within a project (in the case of technical staff) or their work (in the case of athers
academics, administrators or magers).

Simple and complex examples

M113

M114

A simple example: in one caseetHR department had acquired a systéon recordingholidays and
travel, which because of its desigould only be used on campud his rendered it useless for a large
proportion of the staff, who needed to be able to use it when working at home, or using the mobile
devices 351:181; 353177].

A more complex examplen the RIMS project, there were two major components but a wide variety
of perceived different needs at a range of ingions, also differing greatly in their situations,
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strategies and needsThe initial scoping of the RIMS project was not detailed, and it was soon
realised that implementation would be different in the different institutidid5147]. One has the
impression that the scope of this project became extremelgiéfined by the infiltration of specific
requirements in different institutionsy12147]. Involved institutiondhave some choice and
participation is voluntarybut InfoEd is customised for eacme. Te teamhas assesseelach context
andhas madeecommendations as to what would be beghe concept is to address the greatest
need. This leads to a high level @imbiguity(n the implementation of the project across individual
HEI4316:164], and therewas a high level of ambiguity in the early implementati{f823163]. As
the RIMS project progressed it became clear that it was much bigger than originally thought
[319147.

M115 Engagement with thendividual institutiondgs established butlearly limited at the management and
strategic levelthe project is finding (or anticipating) considerable variation of need and capability
where, at the start it was assumed that needs were common to &k the project stands, it seems to
be offeringa universal solution within which individual HEIs will have to articulate and implement
(with some effort) features of the onsizefits-all systen{327:155. The Johns Hopkins experience
was critically dependent on the reaction and willing suppontestarchersas well as managers and
administratorsithere seems to have been little attention to fully engaging and understanding the
factors that would ensure the maximum support from those who will, in effeetproviding or
originating the base data wittvhich the system will worfand without which it will nox [330:184].

The conversation did not cover the question of how the RIMS project will be funded in the fubure,
what the cost to role players will bbowever it did reveal an intense concern e part of the

project team that the cost of project management and implementation will be higher than expected
[33216Q.

Managing the edges

M116 Organisations of all kinds have battled to bring together islands of automation that were conceived
and constucted separately. The HR system in the previous section is an exampléjsandiversity
is still living with islands of automation that are not yet integrated and yet should be, as the users
recognisg355.177].

M117 In many contexts, the scope of a projéncludes social media as well as (or in lieu of) traditional
systems environmentsThere seem to be no strategies that will encourage, enable, and support the
use of these media at a time when virtually all the learners entering higher education e\ to
have smart phones, if not tables and laptoghat technology is very usableut perhapsnot yet so
easily engineeref©35:187. This raises questions about who exactly owns what, and what students
and teachers must provide for themselvesisiboundary can become blurred, anth@ve users
enhance their universitprovided equipment beyond thstandardspecification(if there is one)then
they must expect to have to amage the problems that aris€§6:189. The scope of any systems
development project must include provision for support, after implementation and the
commencement of operationg85:153).

M118 Perhas it is inevitable that there were many examples of internal boundaries getting in the way of
clear vision about academic and adminggive processesbut the boundary of responsibility for data
is yet another problem Despite senior management mandating thatooe ‘'owned' data, the 'my
data' and 'your data’' attitudes are prevaleimtat least one institutiong§34:155. When the scope of
different systems overlap$or example where data is sharetien hidden interdependencies can
lead to catastrophic system failureThis isiot critical when it is the Student Meal Booking system
that has failed butit is disastrous whn it is the Student Registration Systémat has failed, during
the registration period994:182). Happily, in at least one casthe registration system seems to be
working quite welland is handling a steeply rising number of online applicatie88:220].

11 March 2016 Page36



The availabilityapplicability and utility of ISEandards in South Africarighereducation
Appendices

Elsewhere, Wwen therewasconfusion about data and the way that it expresses the status of a
student, so thata studentcan beprevented from doing something that they should be allowed to do,
then thereare severe problems and a loss of confidencetloe part of all concernef856:18§|.

M119 The search for integration, as seen at the senior management level, is very strong jBd&499
and this leads right through tmore effectiveteaching practice and administratid877:167]. With
individuals habouring all the knowledge about particular systemith no overallcontrol and no
documentation,ensures thathere will be problems Monitoring and control systems are needed
that pull the big picture together[007170.

Boundaries with the outside wrld

Internationalisation

M120 The activities of South African universities are becoming increasingly international and are
increasingly concerned with outreach and partnership-o@erationwith international universities,
with which can be established in neways[780:185 and tertiary education is now an international
phenomenonthe degree to which it is difficult (or financially unattractive) to foreigners to come and
study andwork in South Africa is very worryin@ut t can be shown that when the cirmstances are
right, people will com¢792163, 793171].

M121 Among professional peopigho areinvolved with higher education there ima&vercleaer
understanding of global trends and practices, and in South Africa there is ongoing pressure to
consider adpting, or at least recognising, international standaathsl norms of different
kinds[950:163. The reach of the researcher is considerably extended and language becomes an
issue; with such easy access to academic literature in different languagesdedsearcheto
concludethat the use of different languagésvendifferent dialectsof Englishyvas creating difficulty
in web searching for speciftr rare sources 945:204], but the use of specialist librarians was found
to solve the problenin that case p48171]. Such are the detailed consequences of
internationalisation.

The world of work and community outreach

M122 . dzi AG A& y2G 2yte lo2dzi AYIGSNYIFGA2yltAalGA2Yy ®
own opportunities and challereg. Working with employers helps to make education relevant, and
reaching out to communities can assist them to improve their secmnomic circumstances.

M123 In a new postgrad courssncerned withcomputer programmingkills there was an intense focuso
creating something that mirrored the working environment in the 'real world', with set working
hours, no excuses allowed, and a high level of team working that delivered impressive results. It
taught a full range of skills in a short time, including eysintegration and testing, specifically so as
to be relevant to the world of work, outside universities [9782]. In applied research it is
fundamental to engage with the outside world, form partnerships, and deliver useful technology and
ideas to whats really a market [52656].

M124 There was considerable scepticism on the part of one senior mana@eéng career experience in
private educationsector and trying to develop community education opportunifig®s:148]. In
trying to developa community ¢ooking schoohe wasreminded how important it is to have an
onlineWebpresence in the modern worldnot just for the students but also for the sponsors and
funders, who want to see their support publically declared and acknowledgbdy also want taee
that progress is being made, so that their support can be justji2é:240]. The same is true for
universities.
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M125

At a more practical level, the director of a univergtiearning centre provided many examples of
outreachand the opportunities asing, all related tahe availability of technologjg72:214]. A
programme of learning and sedtipport had been developed and delivered, and monitoring back in
the communitiesvas indicating real benefits; key elementvasincluding traininghot just inthe use

of the technology, but alsmm management and marketing so that the local champions could further
extend the programme and the benefits [4220]. It is good to see that the resources from within a
university can be deployed for the benefit ofedy people outside, in distant communities [4681].
This engagement with communities works both ways, for the move to commba#ggdopen-source
systems imow recognisedas an economical and viable optiandevena competitivethreat to

those institutions that have committed texpensive commercial options. The origins of such epen
source systems are sometimes very mod&888155, but can lead to a dominant international
presence, as in the case of Sakai (an epaurce learmg management system) and Zotero (an open
source bibliography management system for researchers).

LYyy2@l A2y yR WiKANR a0NBlIYQ NBZSydzS

M126

Having everything digit@ind reproducible(at very low cogtmakes university management think
about third stream revenue this might befrom the sales of digital artefac{g50.222, 751:193 or it
YAIKG 0SS 0@ { KishovRiSnhEoBukineSs artnesHips &hd intellectual property
managementregimes[448.202]. There is a trend for universities to introduce or expand their ability
to work with industry so as to profit fromproductsand serviceslerived from their research and
development efforts.The feelingand mode of workingvithin those units ca feelverydifferent to
both conventional academia and conventional businesé Ris nBt easy to sing two tunes at the
same tim&€]853:225. Such a movecan bringaninstitution more starkly into the international world,
because highiech business isery global todaynd taking charge of a business partnership project
demands a wide range of managerial and technical $8#&168]. There are excellent examples of
success in Europe, it was sbaiglone respondent, implying that South Africa needetetrn from
success elsewher@$4:163).

Managing the supply side

M127

M128

Despite the number of respondents working on the information technology side, there was relatively
little reference to supphside issues. However, one IT manager did note thppker rdationships

are better when they are managed-operatively He referred tohe Dell examplewhere customers
could configuremachine requirementaccording to their requirementgn the Ddl web site He

pointed out thatyou don't get that withthe low cost suppliers, and yet cost containment was driving
universities to purchase from the low end of the marke&t(:160].

Working with admirstrators for procurement purposesn be smoothor bumpy. Sometimes ery
bumpy[807:237].

Working with the Web

M129

M130

M131

The World Wide Web is affecting many different aspects of education, as a learning resource, as a
cheating resource and as a source of services such as email and bibliography management.

A decision to 'go with Googl®r emailhas significant implications for an organisation that has a long
history of doing nearly everything for itsebut managing such a change is not easthe same time
that academics have the option to use Google and other web services whenever and to any extent
that they dioose, at no cost and without any dependency on the IT services deparfatehtl93.

So do students have the same options of course, and the effort to eliminate or rethgiarismin
research and academic writing has become a battle of wits betwaeatests and examinersOn the
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argument that there is a great deal of chicanery going on in the world of research, we should be
concerned that information technologg bothaccelerating iand containng [761:163. In fact, there
was relatively little refrence toplagiarismin the interviews.

The Research Information Management SysteRIMS

M132 InfoEd, a spimff from Johns Hopkins University in Baltimore, originated system for managing
patent applications and intellectual propertyit has been adopd in South Africéor the purposes of
research reportingo government Much adaptatiorhas beerrequired, and additionalunctionality
hashad to be added to the mif813152]. Despite the lack of publically available information a
major projectaslarge and importanas RIMSt seems to have been a difficult proje&36:155].

M133 Inany case where systems are chosen that are from external sources, whether commercial packages
or opensource communitydriven initiatives, the cost of achieving enhanents and fixing problems
increases according to the majority view as to what is needsdbarking on unique enhancements
or fixes, for the purposes of one's own institution, is an extremely hazardous route t¢568e48]
The case of RIMS brings ndxmessageswhilst asserting that RIMS is working for those
administrators concerned with monitoring publications, the administration of research grants and
travel expensebas beerate in delivery andthis has worriedat leastone administrator who habad
an earlyuser role in the testing pha4€64:178. But she could see the benefits, and was simply
frustrated thatthe full functionality wasiot yet available She has also learned that during
implementationusers often have to do double the woglonce in the old system and then once again
in the new system@d64:237], her hope to go 'paperless’ was as yet unfulfiljé83.220 and e
admitted thatthe systemsimply was not working yg661:177).

The reed for standards

M134 Although there was an awaress of good practice guidelines (see below) this was really confined to
technical managers. On the academic and administrative side there was either a very low awareness
of availablestandards and good practice guidelines, or no imperative to discuss tfiém.was
despite knowing that the research study was directed at an understanding of standards in their
working context. On the other hand, there was a high level of awarendhke ofedfor standards.

Setting objectives for standardisation

M135 The adopion of a standard must be done with an understanding of what it is intended to achieve
Typically, this might bean agreed set of performance indicatasd an agreed vocabulady® Wg K S NB
an event is an event, an incident is an incident, a problem i® adpt  $830Q3).

M136 Standards sometimes are tightly bound into the systems and software regimes that they are intended
to work with. It is very frustrating in South Afrisdnen organisationgannotgather a project team
together that understands and sharassingle regime foto-operation with a common vocabulary
and common rules for working cooperativé8b1:204].

Kinds of standards

M137 ¢ KSNBE I NB RAFTFSNBY(d 1AyRa 2F ail ydpdomRE dikI{dh yaSNDS
high level view of @domain and providing a structured set of ideas that get complex situations
LINE LISNI & 2 NH lbgitbra BRI GI2TYBy A NBSNE ALISOAFAO RSGFATL &
dealt with in a way that will work well with other related specific detafi®r example, Wwereas ITIL is
top down, COBIT is seen as bottoym[889:182 890:204]

M138 There are standards for people working in the IT industry. When capable individuals are hard to find,
it is useful to haveertificationschemes, perhapsf software aml systems engineers any context
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M139

M140

M141

where there are significant dependencies skills. hat goes two waysf course first, are
universities providing that kind of education (for students to get certifiadylsecond, should they
be doing s@ [799:154).

In particular industries where specialists strive to work together well to common levels of quality and
reliability, both the international standards organisations and professional communities offer options.
When it comes to software and informati@ystems engineering, ISO (the International Organization
for Standardization) works jointly with the IEC (International Electrotechnical Commission) by means
of a joint technical committee. There is only a very low level of awareness of this body of
standardisation amongst respondentgust one, a research project director, made an unprompted
reference to the wetknown but often misunderstood quality management standard, ISO9000
[528:205].

On the other hand, there is a high level of awareness of suafegsional good practice schemes as
COBIT, ITIL, SPICE and PRIN@e is a distinction between specif@OIECstandards and the more
open guidelines that come from professional special interest groups, commonly referred tesas 'be
practice' or 'god practice'[889:158] Where an institution invests in understanding and evaluating
standards such as ITIL and COBIT it generates a degree of confidence that the partnership between
the IT function and the institution at large will be manageallieainirg in these 'methods' can

include (should include?) management and 'users' as well as technical spe[888s200]

So much for international standards. Institutions can choose to set their own standards, and
individual project teams can also adopastlards that they believe will suit thenHowever, faving
an institutional standard for P@m labs)does notalwaysguarantee that all needs will be met
[813158|.

Project management standards

M142

M143

A professional project manager argues very strongly tHagne ever you are managing projects the
same rules apply it's all about time, quality and d8312:194] In the case of the RIMS project, at the
time of the conversationit was admitted that there were no standards as such guiding the RIMS
project[317:174] but that pofessional project management was needed for such a complex project
[318174]. It wasconsideredhat traditional project management techniques such as PRINCE and
PMBOK simply would not warsecause the project chose to take SyileCapproach to the project
managemen{321:158]. At a time of change the discipline of project management casdeasily

lost, which threatens the outcome of key operational systesmsh as RIM337:186].

Agility is an attempt to bypass the problems dditional tightly structured approaches to systems
development projects.in the software industry there is a very clear view as to the four or five stages
that a new systems implementation has to go througkeeds and requirements, viability,

development(of the software) testingand then implemetation. Typically this might be used to

shape a project over many months, even years. Agility tries to traverse these stages in days or hours
[398178. The reference to viability is interestingoes the hjher education sector in South Africa

pay adequate attention to viabiligefore committing to project?

Data exchange standards

M144

M145

Standards for data exchange in industry have been largely agreed for many years nawsame
sectorsare acknowledged byhe South African governmentut there is a long way to go with the
data that is exchanged in educatioAre there the same pressures to exchange informatiéuf?,
are there similar patterns of benefit to be had by the exchaage?[407:174]

Operationally, theneed forstandards can be seen when the exchange of information between
different systems igxamined §98170. In some areas work is under way, howevierthe bic
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informatics realm the need for data standardsunderstood and it ibeing addressedp5:205. The
large volume of data involved in binformatics makes clear the dramatic increase in data that is
being generated, especially in resear@ometimes the data that is needed for research is
confidential or sensitivg§816:149]; the opportunity to collect more data about teaching and learning
is also there [448:185] and raises parallel questions of confidentiality and ethics [375:93].

M146 In the background, the Department of Higher Education and Training still makes demands on
universities for information that can only be derived from additional functionality in the systems
[997:187], but this is hardly analytics in the present seqsaerely aggregated data concerned with
programmes, student throughput and performance.

Professbnal good practice standards

M147 There are many references elsewhere to professional good practice standards, or guidelines. It is felt
that at the same time that there are advantagé®timplementation of good practice guidelines can
reveal a basic shortagd human resource with which to get the job done propd8$1:190]. There
is also evidence of a quite passionate view about the merits of schemes such as3BRBYHA[ Of
course, one has to be aware of the extent to which COBIT, ITIL or any coragaralglines or
standards might bactuallyapplied in higher educatioand it is not clear that these kinds of
J3dzA RSt AySa KIFI @S 0SSy FFR2LIGSR Ay | K2ftA&a04A0 FyR 02
need to mapthem to actual needas thisstudy set out tado) [363:158].

Conceptualisation of standards

M148 ¢ KS FAYIlIf aSIFNOK F2NJ YSIYyAy3a Ay GKAA
Fo2dzi 6KIG adFyRINRA NBX yR K2¢g EKSS
more abstract world of thinking about standards.

M149 Data standards come to the fore immediatel@ntologies are seen as the means to establish
standarddor shared datand the procedures whereby research data can be maintained and
presaved for the futureg there is extensive effort to develop ontologies in many different areas, for
example in bienformatics p45.243).

M50 a2NB 6ARSte&s Wo2RASa 2F (y26ftSRISQ INB 2yS TSI GdzN
disseminate knowledgabout how to best understand a domain of endeavour. In discussing the
relevance of this research projechd South Africamational standards representatiweorking with
software and systems standardss cautious imelating itto international standard, but he places
someimportance on the bodies of knowledgleat are emerging798249. Such bodies of
1y26ft SRIS GF1S RAFFSNBYG F2N¥Y& odzi GGSYLIWG G2 ads
referred to above.

M151 Understanding the scope of stdards is important. One universiBlO, in a detailed discussion about
how standards contributed strategically to the institution, made it clear that in his opsofware
and systems engineerirgfandards maker&he committees and special interest gnus thatdevelop
them) had to reach further and further into the domain of the business in order to see the measures
that define succesg67:133 ¢ this aligns strongly with the motivation for this research projeafith
the introduction of new systemdait embody good practice and appropriate standards for data
handling and procedures, then there is a very clear contribution to 'doing things right' but also to
'doing the right thing', with good outcomesat the end of the day it is the outcome, in terrof
educational or research achievement, that mattes3 T:220].

M152 Another aspect of scope is the question of which standards work with other standards. The masters
studentswho wereworking to develo@pps for mobile phonefund incompatibilities between
software and systems development tools that made things difficlittere areherefore questions
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aboutthe inter-operability of these newer, rapidly evolving software tools that are difficult to deal
with, but might be ineitable, and wilhave to be dealt with in the en®81:162]. As the complexity
of a projectgrows, with different teams managing different parts of distributed systems, thisn
even more important that appropriatstandards are needetthat work togethe effectively
[1004204).

Finalword

M153 Managing complexity becomes one of the main isghas standards must address, and they
sometimes do this by the development of reference models that are the highest level of
conceptualisation, provide fundamental filetions about what is what, and provide a binding
framework that provides boundaries and relationships between areas of standardisation.

11 March 2016 Paged?2



The availabilityapplicability and utility of ISEandards in South Africarighereducation
Appendices

Appendix 6 Data collection statistics

Qualitative RepGrid
Responses Word count| Responses Events Characteristics Applicabilities Ratings
Totals: 38 " 94455 30 312 228 2242 1132
Type
Pilot respondent Done 3545 Done 10
National Software Project M Done 2143 n/a
HEI CIO & Programme manager M Done 4753 n/a
Software House CEO M Done 7138 Checked 6 9 48 31
HEI Technology manager T Done 3894
HEI E-Learning director M Done 3369 Done 10 8 80 59
Mature first year student (health) S Done 3252 Done 7 8 58 38
Director Research Projects R Done 3584 Done 5 5 25 15
Outsource partner CEO M Done 5114 Done 2 7 54 31
IT Facilitator T Done 4574 Done 15 9 111 87
First year student (science) S Done 2740 Done 12 6 72 43
Education activist M Done 3175 Done 8 2 0 0
Project manager P Done 1152 Done 7 5 34 21
Director Research Programme M Done 1680 Done 6 8 41 22
Research administrator A Done 1409 Done 7 8 37 27
Masters student R Done 3302 Done 8 8 48 43
Masters student R Done 1270 Done 9 6 21 19
Information manager A Done 2160 Done 9 5 44 22
Research director M Done 5055 n/a
Academic Head of Department E Done 5792 Done 14 6 60 51
National standardisation delegate T Done 628 n/a
Help desk manager A Done 2719 Done 9 7 55 48
Information manager A Done 5158 n/a
Director IT development M
Research Lab technical specialist T Done 1572 Done 8 6 48 38
Project manager P Done 2332 Done 10 9 90 72
Technology manager M Done 2854 Done 8 7 54 38
Technical Team A member 1 T Done Done 14 8 112 52
Technical Team A member 2 T Done 2538 Done 11 8 54 41
Technical Team A member 3 T Done Done 6 8 41 27
Technical Team A member 4 T Done Done 11 8 88 3
Business consultant as PG student R Done 2846 Done 9 10 90 40
Lecturer E Done 2675 Done 11 7 77 36
Technical Team B member 1 T Done Partial
Technical Team B member 2 T Done Done 16 10 160 53
Technical Team B member 3 T Done 2032 Done 16 10 160 37
Technical Team B member 4 T Done Done 16 10 160 38
Technical Team B member 5 T Done Done 16 10 160 51
Technical Team B IT Manager M Done Done 16 10 160 49

Notes:

1 RES 01 and 02 were early interviews, RepGrid data was nottdm

1 RES 04 was not available for RepGrid data

1 RES 18 was not willing to undertake the RepGrid stage of the interview

1 RES 20 had no relevant educational systems experience in recent years

1 RES 21 was a very long interview and family circumstances prewestzbnd appointment
for the RepGrid stage

1 RES 23 was interviewed as part of Technical Team B

1 The RepGrid data for RS 33 was incomplete and therefore was not used
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Appendix 7 Tabulation ofcases

The table following lists all theasesthat were nominated by respondents for analysis. As well as
the name, the table providesnd indication of

1 The category and type of case.
1 The status of the case
i The outcome of the case

Category Type Case Status Outcome
Admin Process Assessing resources Operational OK
Admin Process Assigning resources Operational | Excellent
Admin Process Communicate with fabricators Operational OK
Admin Process Establishing employment contract Operational| Good
Admin Project Financial reporting Operational Bad
Admin Project Hardware purchases Operational Bad
Admin Project Nursing eBooking System Operational| Good
Admin Service Research support Operational OK
Admin System Financial order management Operational| Good
Admin System My Excel System Operational | Excellent
Admin System Student Meal booking system Operational | Very bad
Core operational| Project Timetabling Upgrading | Excellent
Core operational| Service Email Operational| Good
Core operational| Service Email & communicating Operational| Good
Core operational| Service Email (Groupwise) Operational OK
Core operational| Service E-mail system Operational | Very bad
Core operational| Service Printing Operational OK
Core operational| Service Procurement Operational | Very bad
Core operational| Service Student card Operational| Good
Core operational| Service University library service Operational | Excellent
Core operational| Service UWC Web Operational OK
Core operational| System Application processing system Operational Bad
Core operational System ITS Operational| Good
Core operational| System LMS Operational | Excellent
Core operational| System LMS Operational | Excellent
Core operational System Marks administration (MAS) Retiring Good
Core operational| System Marks Administration System Operational | (Other)
Coreoperational | System Online content and assessment Operational Bad
Core operational System Purchasing Operational OK
Core operational System Short Course Integration Infrastructure Operational| Good
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Core operational| System Student Application System Operational| Good
Core operational| System Student information system Operational| Good
Infrastructure Infrastructure Internet Operational| Good
Infrastructure Infrastructure Internet / networking / resources Operational Bad
Infrastructure Infrastructure Office suite Exchange Sharepoint Operational| Good
Infrastructure Infrastructure Oracle for HR Operational| Good
Infrastructure Project ITS integrator upgrade Developing OK
Innovative Process Brainstorming Upgrading | Excellent
Innovative Project 3Dprinting Operational| Good
Innovative Project Battery management system Developing OK
Innovative Project Bl Intelligence Application Developing | Excellent
Innovative Project Clicker Developing OK
Innovative Project Digital inclusion & partnership wittommunities| Operational| Good
Innovative Project FOSS Lab dedicated to PGD SWD Operational | Excellent
Innovative Project Mobile application development Developing Good
Innovative Project Super graphics Operational | Excellent
Innovative Project UDUB IT Developing Good
Innovative Project Vehicle battery pack Operational Bad
Innovative Service Git hub Operational| Good
Innovative Service Software versioning system such as GitHub | Operational | Excellent
Innovative System Bl in Mining Operational | Excellent
Innovative System RIMS Testing Good
Innovative System SMS system Developing Good
Innovative System Whatsapp Developing Good
Management Project Executive support Operational | Excellent
Management Project User Engagement Developing | Excellent
Method Method ASAP (rapid implementation) Operational| Good
Method Method HEAT Upgrading Bad
Method Method ITIL Processes Operational| Good
Service Service Google Operational| Good
Service Service Google Drive Operational| Good
Service Service Google Scholar Operational | Excellent
Service Service Google scholar and information sourcing Operational| Good
Service Service Help desk Operational| Good
Service Service Web searching Operational| Good
Service System Mendeley Operational| Good
Strategic Project Professionalisation of T&L Operational| Good
Strategic Project Research initiative Operational | Excellent
Strategic Project Selecting new LMS for Operational | Excellent
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Strategic System Kuali Tentative OK
Strategic System Labview Operational Bad
Strategic System LMS Developing Good
Strategic System Student mentoring project Operational Bad
Technical Project Database design Developing Good
Technical Project System Modules Developing Good
Technical Project Web development vs Desktop Testing Good
Technical Project resource| Android studio Operational Bad
Technical Project resourcel Eclipse/Text pad Operational| Good
Technical Project resource, Java/Latex Operational OK
Technical Project resourcel Net Bean Operational OK
Technical Service APIdocumentation Operational OK
Technical Service Maintain iKamva Operational| Good
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Appendix 8 Tabulation of events

The table following lists all the bottotevel events that were nominated by respondents for

analysis. As well as the name, the tabtevides:

1 Explanatory notes from the researcher, giving additional background for each.
1 An allocation to areventgroup based on the chain of value that is the IMBOK.
1 A simple note concerning the outcome of the event

Name Notes Group | Outcome

Accesdo travel services Student registration supported by readable studejl BP Good
cards provides access to a range of supporting
services, for example travel services.

Accommodating requests Having a system for timetabling provided a better| ISBP | Excellent
means toaccommodate requests coming in from
teachers.

Accommodating requirements Choices will be based on compromise if all ISBP | Excellent
requirements are to be met.

Achieve staff development New systems mean career development BP Good
opportunitiesfor staff.

Achievement of a complex, working piece ol At the end of an intensive programme of tuition, BP | Excellent

software students have the satisfaction of producing a
system that actually works, and that is not simple|

Additional functionaktapabilities for business| Good systems deliver additional functions to help| ISBP Good

units people in their work.

Adopt Financial Management Managing expenditure in a funded research proje| ISBP Good
needs supporting financial management systems|

Adoption Adoption is about hearts and minds, not always ISBP OK
easy.

Agreeing full time working This is another example of HR issues that sit in tf MAN Good
background of university working.

Agreeing to fresh start Sometimes it is better to start ovénan to try and MAN | Excellent
recover from a confused situation.

Approval for new computers Equipping a laboratory with new PCs is expensivg MAN Bad
and the priorities are not always understood by
managers who have to approve the expenditure.

Asset Mangement strategy in place All the technology has to be recorded and looked| BS Good
after.

Assisting users to understand the benefit of| This project manager did not focus adequately on MAN Good

applying project management principles in | EVENTS, but here she refers to the establishmen

delivering the requirement an understanding of the need for proper project
management necessary apparently in the case at
hand.

Authentication Authentication makes sure that who people say IT-IS | Excellent
they are is who they (almosertainly?) actually are

AV problems Basic facilities like audio visual need to be workin| BP OK
for large classes.

Availability of theses and articles for free Contemporary access to academic publicationsi§ BP | Excellent

ordersof-magnitude easiethan it ever has been.
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Name Notes Group | Outcome

Bandwidth for streaming The perpetual problem of not enough bandwidth IT Bad
for datarintensive systems activities like video.

Being tasked by the Dean When the Dean says 'this is what you must do' thif MAN Good
it helps tohave their authority and support.

Blog Tool Here a reusable module was sought to augment IS Bad
the capability of a learning management systein
was not easy.

Bootcamp This idea, to go to a boot camp, got the team BP | Excellent
started with their portfolo of software
development.

Broken dependency An example of excessive change in the capabilitie IT-IS | Very bad
and details of IDE components.

Build android app with libraries A modern trend is to build apps for mobile device{ IT-IS OK
introducing anew 'ecosystem’ with new tools and
source code libraries.

Build change reinstall One of the problems with modern programming i 1T OK
the speed with which development environments
change, sometimes affecting the inteperability of
key components othe IDE.

Build new system Initiating new applied chemistry research requireg IT-IS Bad
time and effort- this was the realisation that the la|
telemetry system was going to be expensive and
difficult to deal with.

Can't get functional upgrades Upgrading key operational systems is resource ai ISBP Bad
time consuming.

Capability of attachments This is historicalbut the issue of attachments is IS Good
still important, now for reasons of security and
abuse.

Challenges in terms of virtuadles vs. The adoption of good practice guidelines led to a| MAN Bad

grading. Staff shortages definition of roles that went beyond the human
resources available.

Change in specification every year This is about asynchrony between academic and| ISBP | Very bad
technologyprocesses. Here there is an annual
discussion about changes, that can then take a Ig
GAYS G2 384G AYLX SYSyds

Change requests People change their minds, and circumstances ISBP Bad
change.

Changes to the process Processes change (bpople are not always told BP OK
Fo2dzi Ad X0

Changing storage (pressure to use equipmeg The pace of change of technology needs to be IT Bad

not yet provided) managed in relation to the technology that people
actually on their desks, to use.

Changing théusiness model With the emergence of open source community BP OK
based systems, the nature of the systems service
business changegevenue must be generated fron
support, because (often? always?) there is no
licence fee income when it is open source.

Clash of quotes This was a difficult event that actually had a good] MAN Good
outcome, after the problems had been dealt with.

Closing lease agreement Decisions to change the basis of financing MAN | Very bad

technology can have undesirable consequences.

11 March 2016

Page48




The availabilityapplicability and utility of ISEandards in South Africarighereducation

Appendices

Name

Notes

Group

Outcome

Completion of the specification

Finalising a specification of requirements provides
some stability when it is done well, it is a problem
when it is not.

IT-IS

Bad

Complex rollout

A critical time is when rolling out upgrades to key
operational systems, oolling out new systems of
course. It puts particular stress on the systems
support staff.

ISBP

Bad

Computer lab crashing

It makes for difficulty when lab facilities are
unreliable.

Very bad

Conference Committee (ConfCom)

This is a homgrownspreadsheet system
developed by the administrator that deals with
requests for financial support for academics hopir
to attend conferences.

BP

Good

Cost too high

Having looked at the total cost of moving to web
development, it was decided to takediferent
approach.

BS

Very bad

Could not print report lorries not coming in

This is another side comment from a part time
student currently working on contract, but it
illustrates the fact that external factors can come
and create avoidabldifficulties that have to be
worked around.

IT-IS

Very bad

Council listens and agrees

With a good case, well supported with facts and
documentation, it is possible to get a university
council to agree to major investments.

MAN

Excellent

Create main class

A key task in using modern object oriented
development environments is to create classes.

IT-IS

OK

Crisis management (lack of info)

When the information is not available that is
needed, there can be avoidable crises.

ISBP

OK

Critical to the success afproject of this
nature impacting on the entire Institution

Getting the management on board, and keeping
them there.

MAN

Excellent

Customer Review of Beta

Making sure that the user knows what is coming
helps to deliver a successful outcome.

ISBP

Excellent

Data captured not usable

An investment in capturing data turns sour when i
is clear that the data is not usable, for whatever
reason.

Very bad

Data extraction mgt & ad hoc

Getting into the data is necessary for an
information manager.

ISBP

OK

Database design needed

Legacy systems often run with databases that we
designed a long time ago, and amended from tim|
to time so as to lose their integrity and their
appropriateness in light of changing organisation
needs. This moment was the moment when it wg
realised

IT-IS

Good

Day to day activity

Personal productivity software assists professioné
staff working with information.

BP

OK

Dealing with custom software

When custom software is nheeded, a project has tt
be mounted.

OK

Dealing with data quality

Newsystems can reveal the inadequacy of legacy
data that is migrated and imported into the new
system from old ones.

ISBP

OK
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Name

Notes

Group

Outcome

Dealing with tekkiesloss of password!

When personal equipment is sent for repair, it do¢
not always come back in the intendednefition -

like when the password has been changed withot
permission.

ISBP

Bad

Deciding not ready to host internally

The internal university IT services were unable to
provide hosting facilities for a new learning
management system.

MAN

Bad

Deciding tdgo' with Academic partner

This is a case where a business partner took a
strategic decision to work closely with a university,

MAN

Good

Decision to go with Linux

The choice of Linux is seen as liberating by some
technical people. Here it provided thiberty to
choose the functional components of the
environment from a wide selection of options.

Excellent

Decision to move into research

This was an internal management decision to pre
on and start a research programme within a servi
department.

MAN

Good

Defining responsibilities

New systems make it necessary to redefine
responsibilities, possibly causing unwelcome chai
to work practices but welcomed when there are
real benefits for the users.

MAN

Good

Delivering a module for a specific aiieahe
student administration process seamlessly
integrating with the bigger solution

This project manager did not focus adequately on
EVENTS, but here she refers to the establishmen
a system requirement.

IT-IS

Excellent

Demo workshop

When admin stafaire faced with the introduction of
new systems, it is good to give them a chance to
what is proposed, ahead of time.

ISBP

Good

Dependency on single person to operate an
understand system

With no documentation, everything begins to
depend on the ong@erson who knows how a
system works (because they wrote it, and they
chose not to document it).

Very bad

Dept of Mathematics Partnership

In this case, a strategic partnership with an
academic department arose because one acadern
from the departmentbecame involved with a
project idea. Serendipity?

BS

Excellent

Different interface Mac and Windows

The clash of systems architectures: Apple Macs |
not work the same way as Microsoft Windows.

Bad

Different interface Mac and Windows

The clash ofystems architectures: Apple Macs d
not work the same way as Microsoft Windows.

Bad

Discovered chat rooms

The LMS provided more than just access to learn
resources, it has chat rooms.

Excellent

Discovered PLECG@hinese translator

Studentshelp each other sometimes: here a
mature student was introduced to a translator tha
she could have on her smart phone, ahead of
learning about oriental health management systel
from literature written in Chinese.

Excellent

Discovering for referenceianagement

As a research student, it was gratifying to find
support for managing bibliographies and referenc
on freeto-download software packages.

Excellent

Discovering how to use the service

Printing is often the most difficult and expensive
aspet of using information technologyin this case

it was well provided and well supported.

ISBP

Excellent
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Name

Notes

Group

Outcome

Discovering Prof Fink on YouTube

This was the source of much delight on the part o
the student- faced with a challenging series of
lectures, therewas relief at finding a highuality
YouTube video dealing with the subject matter
more coherently and at a simpler level.

BB

Excellent

Discussion of requirements

The classic stage when user requirements are
discussed ahead of specification, desigpding and
testing.

ISBP

Good

Documentation for decision to "GO"

Developing the arguments to replace and reinves
in major core systems requires careful collection

and documentation of all the facts, so that senior
management can make an informed decisio

MAN

Excellent

Download

NetBeans is a development utility that can be
downloaded, but it needs to be assessed against
other options that exist.

OK

Downloaded but a few days to see tabs

The data in key operational systems needs to be
maintained- this was a case where last year's dats
had not been taken down from the LMS and this
caused confusion amongst the new first year
students.

Good

Draft engineering drawings communicate
fabrications

In applied research it is necessary to buy in
fabrications from specialists, and they need to be
specified and documented.

BP

Bad

Drag and drop is good

A useful feature of using Google Drive is 'drag an
drop'.

Good

Drives home cooperative nature of software
development

An outcome of learningbout software
development in a team context.

BB

Good

Edwin Gale reference to old paper in French

Having access to so many academic sources mex
that one is likely to be taken to foreign sources in
different languages.

BP

Excellent

Electronicapplication process results in more
efficiency

Now that students can apply online, with no
paperwork, efficiency is increased. But it is still
necessary to process some paper applications
because not all applicants have access to email 3
the Web.

BB

Exellent

End user computing & PC management

Using the Office suite for personal productivity.

ISBP

OK

Engagement with IT

Working with the IT services people to sort out
email problems was not a good experience.

IT-IS

Very bad

Establishing component set

Organising an innovation unit needs an
understanding of the core component set that will
support the R&D work, and sustain the product th
is developed in testing and installation.

BP

Good

ETools course now embedded in the
programme

Academic staff havio be given time to learn and
absorb the use of digital tools for teaching and
learning. The staff induction programme was
augmented to include a module onteols.

BP

Good

Failed access to res

When basic core systems do not work immediate
it is disappinting and problematic.

BP

Bad

Failure to repair cable

When data networks are damaged then everythin
comes to a stop. Well, nearly.

Very bad
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Name Notes Group | Outcome
Feedback meeting As systems become available during developmer] IT-IS Good
is important to review what has beetone with
users. Good feedback indicates that things are
going well.
Filter for date In her personal research the use of Google Schol| IS Excellent
and its many features was providing much delight
Finalisation of training programmiacluding | This was a course offered as outreach, and the BP Good
DESIGN finalisation of the design was an important
milestone.
Find people No need for the telephone book, people can be BP Good
found more easily with Google, where ever they g
in the world.
First forum by emai student discussions This is historicalbut the capability to share BP | Excellent
educational activities globally is a feature of mode
education.
First overnight email with N Hemisphere This is historicalbut the capabiliy to exchange BP Excellent
information regardless of time, distance and size
continues to expand.
Fixing reference problems Learning to use bibliography managers has its BP Good
problems.
Gaining agreement Ideas have to be agreed before acting on them. MAN Good
Getting big Battery pack working When it works, it's good. BP Good
Getting difficult documents via library servic{ There were occasions when this student had to BP | Excelent
revert to the library to access obscure documents
with excellent results.
Getting marks Immediate access to marks via email is seen as § ISBP Good
real benefit by this student.
Getting messages from lecturer etc. Students are delighted when they find that email i ISBP Good
a good and reliable medium with which to
communicate witHecturing staff.
Getting NASA notices This was personal interest, but the facilities BP Good
available were helpful in augmenting personal (by
serious) sidénterests, without significant cost to
the individual nor to the university.
Gettingrecent information compared library | The web proves to be a great tool for information| BP Excellent
sources.
Good instructions The use of the printing facilities was well MAN Good
documented.
Govt decided to close access for motor This is a sideomment from a part time student MAN Bad
vehicles currently working on contract, but it illustrates the
fact that external factors can come in and create
avoidable difficulties that have to be worked
around.
Handover When it works, handing over a new system is a ISBP Good
good experience.
Having a module approach assists in buildin This is a comment on breaking down complex IT-IS | Excellent
the relationship between project and user, | systems into modules that will be easier to manag
promoting delivery of a quality solution
Human Error It happens, and it makes for trouble. IT-IS Bad
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Name Notes Group | Outcome
L 2dzad KIR {2 b3z {H Thelevel of support can be challengifgst go ISBP OK
GKSNB XU A& y2i (GKS Y2
year student.
Imaging across PC types Running a PC lab involves managing the content| IT Bad
the disk drives. 'Imaging' is a way of rapidly
applying a standard configuration of operating
system software, utilities and applications softwar
to all the PCs in a latbut they all have to be
identic
Imposing standards New systems provide the opportunity to impose | MAN Good
standards or rules that have previously been
flouted.
Informs method The use of this IDE provided a masters research IT OK
student with guidance as to the methods of systel
development in a mobile environment.
Integrated database seamless to the user | This project manager did not focus adequately on IT-IS | Excellent
across various modules supporting the EVENTS, but here she refers to the establistiroé
administration process to the student a system design issue.
Integration Integration is a late stage in putting together IT-IS Good
systems development component§itHub is a
recent innovation for tracking and managing the
different versions of code and documents.
Integration Having a modular approach is good, but then IT-IS | Excellent
everything has to be put together.
Introduction of automated development One recent idea from experts is that there needs | IT-IS | Excellent
2LISNIF GA2ya o6WRS @2 LI ¢ be aproper regime of managimgvelopment
2LISNI GAZ2yao 28 gAftt a
and alreadyunderstood idea?
Involving identified Executive role players in| This is about getting @mpions to work with you. MAN | Excellent
the user engagement also assisted in
improving Operational relationships
Involving users in the project with regards tg This project managetid not focus adequately on | ISBP Good
their specific need in order to deliver a EVENTS, but here she refers to the establishmen
technology solution that will simplify their a project management issue a the requirements
daily tasks adhering to institutional policies | analysis stage.
and standards
Lack of business process documentation frg Too often business people do not documentiat ISBP Bad
business units they do- so that individuals become the sole
repositories of 'how to do this' and building systen
that actually match the requirement is difficult.
Lack of help "follow the instructions!" In this case there was no human help about prigtii ISBP Bad
documents, but the instructions later proved to be
adequate.
Lack of lifecycle management of portfolio This reference to lifecycles and the portfolio idea| BS Bad
interesting- this team is considering adopting this
more strategic approach tmanaging the
investment in new systems.
Lack of user level advice / user experience | Dealing with users depends on their own capabili{ ISBP Bad
and experience, as well as the availability of the
right advice to assist them.
Laying down conditions Sometimes there can be negotiation when there ii MAN Good

conflict of priorities and availabilities. This was an

HR management answer to an operational and
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Name

Notes

Group

Outcome

investment problem.

Limitations of duplication objects

A technical issue in developing with Javal the
LaTeX document management system.

Bad

Link to SISintertwined

Key operational systems become interdependent
and share data in ways that lead to difficulties whi
change is needed.

Bad

Load shedding

At the time of the data collection fahis research
electrical power was submit to interruption by loac
shedding.

Bad

Loading money

One necessary system feature is to be able to log
money that can be disbursed on chargeable servi
such as printing.

BP

Good

Loss of sound feature

Whenpersonal equipment is sent for repair, it doe
not always come back in the intended conditian
this case the sound feature had been disabled.

Bad

M&G during tutorial in USA

This is historicala student in the USA accessed th
South African Maiind Guardian newspaper during
an early international 'online’ tutorial. But
education continues to be ever more international
and evermore online.

BP

Good

Mail merge

Competency with mail merging gives this young
administrator satisfaction (and saves lelot of
time and allows her to do a better job).

BP

Excellent

Mail overflow

The email system was prone to mailbox overflow
at an inappropriately low threshold, but it was
sorted out.

Good

Mailbox size woefully inadequate

This email system was fahort of the expectations
of this user, who could see beyond the use of an
email system for communication$e also saw it as
a repository of everything that he had been doing

Bad

Making a choice

Design of new systems is always about making
choices.

MAN

Excellent

Managing the project

Working with businesses that might wish to take (
innovations and productise them requires project
management.

MAN

OK

Match need to expectation

A financial reporting system that did not do what
was needed.

BBBS

Bad

Maxima ERP at BA#roject shut down 4wk
delay

This is another side comment from a part time
student currently working on contract, but it
illustrates the fact that external factors can come
and create avoidable difficulties that have to be
worked apund.

BP

Bad

Meeting with partners

Working with businesses that might wish to take (
innovations and productise them requires
partnership. And meetings.

MAN

OK

Mind change is achievedntegration

It's good when the people decide to come on boa|
with you.

BP

Good

Most recent review resulted in a lot of fixes
unknown issues

This review leads to a lot of corrective work in
relation to one new project.

IT-IS

Good
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Moving into research (National Vision wrt | A service department in @aniversity has the BS Good
Skills) potential to initiate and benefit from research,
undertaken by itself for its own benefit and having
the possibility to publish the results.
Need for a dashboard Having a 'dashboard' is a required feature of a ISBP | Excellent
businessntelligence system, and it was built into
the requirements specification.
Need Stackoverflow Stackoverflow is a remarkable community web sif IS Bad
that provides answers to endless questions about
working in all sorts of different systems
devebpment contexts.
Need to learn PCB CAD Working with innovative product ideas requires BP OK
new skills to be learned, in this case the use of
software that designs new printed circuit boards.
New applicants not feeding through to other| The integration of complex systems sometimes IS Bad
environments at correct time leads to inconsistent working. Here data is not
migrating from one system to the next.
No documentation of operational system No documentation leads to risks, uncertairgyd ISBP Bad
extra work at the end of the day.
No power points for student laptops Basic requirements are often overlookeih the IT OK
modern age every desk should have a power poir
No test environment for operational system | Thisis another reference to the situation where IT-IS | Very bad
only production there is no sage environment within which to test
critical key operational systems.
No threads on discussion The management of the threads in the chat roomy IT Bad
was not well organised.
Not synched with lecturers view There was a problem synchronising the studenta BP Bad
lecturer views of the data in the learning
management system.
Only 15 gig is shared Google Drive is a good resource, but the storage IT Very bad
limitations are inadequate for student working
with video material.
Organising access Teaching needs resources that have to be accesy MAN OK
Out of specification When things drift out of specification then it's bad| 1SBP Bad
Outsource Labview A decision to outsourcthe management and IT OK
operation of a lab telemetry system.
Page Redirection This is a feature of web systems that needs to be| IT-IS Good
dealt with properly.
t- 3854 aK26SR Il ad &4 Samecomment: The data in key operational IS OK
systems needs to bmaintained- this was a case
where last year's data had not been taken down
from the LMS and this caused confusion amongst
the new first year students.
Paper trail What is needed is a 'paper trail' (probably one thg BP OK
is not actually on paper) thahows where the
money and other resources have actually gone.
Periodic communication (reporting) The routine need to report on progress in a BP Good
research programme.
Plato did not record the marks An early experience when a complete lossnaifrks IS Very bad

data caused huge embarrassment.
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Name

Notes

Group

Outcome

Porting to Windows

Having developed a system and tested its technig
operation, it is possible to port it to different
environments.

IT-IS

OK

Presentation to Exec

Getting the senior management eside.

MAN

Good

Pride- partnership is achieved

Outreach to communities (whether communities ¢
need or of interest) augments reputation when it i
successful.

BBBS

Excellent

Problems with monitoring the distributed
environment

When systems are diverse adi$tributed then
monitoring and management becomes significant
more difficult.

MAN

Bad

Problems with Oracle software on Linux

This is another indication of incompatibilities, or
issues that need a technical weakound.
Environments have to be chosand manged
carefully.

OK

Prototype

Building a prototype ahead of moving into
development and commercial production.

IT-IS

Good

Purely Native

Sometimes it is better to keep things simple.

IT-IS

OK

Realisation business people do not
understand

This isa side comment from a part time student
currently working on contract, but it illustrates the
fact that even with standards in place, a team has
be educated, persuaded and then instructed to
work according to the standards that have been
chosen

ISBP

Good

Realisation needed control and managemer|

Running large projects is not possible without
progress data that permits monitoring, control anc
management.

MAN

Excellent

Realisation of isolation

The first year in university can be tough, and this

was themoment when a first year student realisec
the risk of isolation and decided to do something

about it, using WhatsApp.

MAN

Good

Realisation of the &licks rule

This senior manager took delight in recounting thg
moment when his team realised that usérave
thresholds of intolerancethey adopted the rule
that users want to be able to see anything with ng
more than five clicks of the mouse.

Good

Realisation there was so much more to lear

Starting to study brings the realisation that there i
much nore to learn than might have been
expected. This relates to the use of a Learning
Management System that made the extent of
learning clear for the first time.

MAN

Good

Receipt at 7am, and it worked

When basic core systems like 'student cards' wor|
so quckly, then there is delight for the new studen

BB

Excellent

Receiving data

When a new system works well it provides the da
that people need in their work.

Excellent

Refer for details

The documentation that supports modern IDE
working is notalways adequate.

IT-IS

Bad

Registered as a user

Becoming registered as a new user gives
satisfaction to a young administrator.

ISBP

Excellent

Reporting necessary needs to sponsor

In an outreach project dependent external
sponsorship, the email systewas unhelpful in
maintaining communication with the sponsors.

MAN

Very bad
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Routine HR actions HR information is part of running any organisatiory BP OK
Sakai pilot "WOW" moment When Sakai was finally shown, it was exciting an¢ BRBB | Excellent
very well received.
SASI Integration Issues A learning management system has to be aligneq IT-IS Bad
with (synchronised with?) the administrative
information that keeps the university under good
management. When it is not, there are problems|
Scope Creep Keepinghe scope of a project within reasonable | MAN | (Other)
boundaries is critical, otherwise cost and time gog
out of control
Setting requirements Innovation requires new ideas, and brainstorming 1SBP OK
one way to generate them.
Significant knowledgmvestment/realisation | When it works as well as this, we can all relax an{ BB Excellent
of benefits pat ourselves on the back (it seems). Thisis a
comment based on the adoption of professional
good practice guidelines.
Signing off cost to resour¢escovery cost) The routine need to sign off expenditure. BP | Excellent
Silo'd teams in distributed environment There has to be a flow of information and MAN Bad
understanding between the different roles; when
there is not, then there are problems.
Single source of correct information for the | This project manager did not focus adequately on ISBP | Excellent
academic program enabling correct student| EVENTS, but here she refers to the establishmen
advise on application and registration in ord( a systenrequirement
to graduate
Single source of correct information for the | This project manager did not focus adequately on ISBP | Excellent
student life cycle from point of interest up to| EVENTS, but here she refers to the establishmen
after graduation a system requement.
Specifying super silent computer to a spec | Research sometimes requires special IT Excellent
considerations, for example where noise cannot [
tolerated.
Startup meeting with the champion Having a champion who supports and promotes | IT-IS Good
new systems is helpful.
Statistical summary Competencies with spreadsheets help to make BP Good
summaries of statistical data for management
review.
Students broke printer Damage like this was not often reportethis was a IT Very bad
new 3D printerrecently delivered.
Submit application for the job Applying for jobs is one thing that we all havetoq BP OK
from time to time.
Summarising history Organising all the data that is needed to make a | MAN Good
case for a new investment requires thastory is
collated, documented and understood.
Supplier failing to implement according to | A rare reference to the possible problems right at IT Bad
tender specs the beginning the acquisition of required
technology components.
System has a laif redundancy and This comment arises from use of a new marks IS Bad
unnecessary processes administration system that simply did not do what
the lecturer wanted, despite the redundancy.
System is a rulenforcement system not a This is a comment on a marks administration IS Bad

marks administration syste

system that was deliberately designed to force thg
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application of rules.

System is nofintuitive to use Perhaps using a system is the only way to decidel ISBP OK
K2g Slae AG Aa G2 dza$s

System is oftemlown/inaccessible Reliability leads to a reluctance to get involved wi]  IT Bad
using systems if there are alternatives.

Take over for change management Previous experience in business had been better| ISBP Good
than the experience within a university.

Terminal window This is a feature of program coding todaysed IT OK
frequently.

Testing on production The idea of testing upgrades on a production IT-IS | Very bad
system (i.e. with live data) is an extremely bad ide

Training module Training ahead dhe introduction of a new nationa| 1SBP Good
research reporting system.

Trying to assess expenditure Sometimes the information is there, and BP | Excellent
assessments can be undertaken.

Underlying operational system failed Another case where intesystemco-operation is IS Very bad
failing?

University Administration Administration is seen as a constraint on the BP Bad
operation and maintenance of a learning
management system.

Unpack the box Receiving deliveries of new technology for IT-IS Good
postgraduateresearch.

Upgrade Upgrading is necessary, and sometimes goes we| IT-IS | Excellent
with open source software that is in the care of a
worldwide community.

Use of different language (e.g. Australians) | In order to share structured reference information| IS OK
languages have to be standardised.

User involvement in understanding the This project manager did not focus adedgely on ISBP | Excellent

requirement and enabling them to be part of EVENTS, but here she refers to the involvement ¢

the testing process to promote user bity users at the system requirement stage

User testing In the later stages of testing, it is necessary thattl IT-IS | Very bad
users commit the necessary time to making sure
that what has beemproduced is usable and useful.

Using remote access Accessing academic sources from anywhere ata| IS Good
time makes research easier.

Value of testing against specifications Specifications don't just indicate what must be IT-IS | Excellent
developed, theyrovide the foundations of good
testing as well.

Version control Version control avoids the confusion that arises IT-IS | Excdlent
when systems development artefacts are saved
many times over, in different versions. GitHub
deals with this well.

Very complete specifications When the specifications are complete, it makes f¢ ISBP | Excellent
a much better chance of success.

Ward Facility Visit In this case, a project to develop a system for ISBP | Excellent

trainee nurses required a visit to the ward, to see
what working conditions were actually like.
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Web deployment in Zimweb education University work sometimes extends beyond the ISBP Good
campus, and beyond the borders of the country.

Web devt tools not mature Moving into a weldlevelopment environment, it ITIS | Excellent
was a surprise to discover that web development
tools were immature and unreliable. Compatibility
issues were rife.

WeBWorKs Integration on Hold A web development tool was not all that it was IT-IS Bad
hoped it would be.

Yearly change in specification that does not| The yearly 'changes' exercise makes work but do| ISBP Bad

add value not really deliver benefits.
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Appendix 9 Tabulation of scales

The table following lists all the bottotevel bipolar scalethat were nominated by respondents for
analysis. As well as the name, the table provides:

An indication of the two ends of the scaje Sy S NJ- f f

6KS w3I22RQ SyR Aa
Explanatory notes from the researcher, giving additional background for each.

6KSNBE (KS ARSI

Iy R

ez

Fd K&t f STGX

Name

Left end : Right end

Notes

Academic

Academic : Nommcademic

Even though in her first year as a undergraduate student, this
respondent was acutely aware of what wasademic and what was
not - arising mostly from the intensive admission, accommodation
and registration procedures.

Academic

Successful : Unsuccessfu

Academic outcomes for this respondent were highly strategic, par
because of responsibility for a nestrategically important
programme undertaken with the support of senior management a
external business partners.

Access

Secure : Insecure

This respondent was responsible for the implementation and
monitoring of institutional compliance, with information
management standards and legislation such as might be applicab)

Action

Reactive : Proactive

Do we react to circumstances, or are we making things happen th
way we want? This is a great scale, but it was not rated by the
respondent. It would be goa include in a new survey, perhaps.

Adoption

Successfully adopted : No
Adopted

Having responsibility for the implementation of technology, this
respondent was particularly sensitive to the success or otherwise
adoption in the institution at large.

Advantage

Helps : Hinders

As a masters student working with software development getting t
job done properly means seeking advantage from all possible sou
Where there is disadvantage it hinders progress, as was the case
certain of the tools beig used.

Anxiety

Anxiety creating : Anxiety
easing

As a first year but mature undergraduate, perhaps it is not
unexpected that certain aspects of systems and information serviq
like getting marks, leads to anxiety; also a feeling of isolation in
coming to terms with a new environment.

Approach

Traditional : Agile/SCRUM

This is an interesting case where an outsource partner faced diffig
in the way projects are handledgile methods were unhelpful
whereas more traditional discussion of reqritents lead to a better
outcome.

Automation

Automated : Human

The degree to which student services are automated or not was v
clear to this young first year student. As soon as queueing, or for
filling, was concerned, the outcome was poor; equalyen systems
were not in synch, things became difficult.

Behaviour

Changing : Not changing

Changing the behaviour and habits of the user community are oftg
pre-requisites to success; in this case, this respondent was succe
in achieving a higegree of behavioural change with good
outcomes. Although this scale emerged from the triadic a

11 March 2016

Page60

6KS W6l RQ SYyR



The availabilityapplicability and utility of ISEandards in South Africarighereducation

Appendices

Name

Left end : Right end

Notes

Bespoke

Completely bespoke :
Proprietary

This information manager had concerns, based on recent experie
about the dependency on the source and natureyaftems: bespoke
systems should be within the control of the institution (but subject
resource limitations) and bougtih systems limit

Boundary

Inthe university. Out ofthe
university

This is related to the location of something, not in the system
project sense (that would be 'scope’), rather in the geographical o
organisational sense.

Boundary

Internal : External

Working on innovation and third stream revenue from product
development brings this research director face to face with the
boundarybetween the institution and the outside world. A scale th
emerged from triadics but was not rated.

Business

High : Low

The achievement of real business benefits was very high on the li
for this institutional technology manageA mixture of good ath bad
outcomes ievident.

Capability

Fulfils needs : Does not fulf

ThisY | & i sfuddntavas focused on the capability of his software
development tools to conveniently undertake the work he needed
do. Quite clear opinions about what worked weltbamhat did not.

Capacity

Enough : Not enough

This was a frustrated reference to the fact that Google Drive only
provides 15Gb of data storag@s he was actually working with vide
material then this might indeed have been too little (but one has tg
wonder!!)

Cardinality

Many-ness : Oneness

Although called 'cardinality’, this idea is about the complexities tha
arise when there are many things to deal with in achieving one-air|
too many emails

Challenge

Unchallenging : Challengin

Anyone working on help desk is bound to face challenges, and thi
scale was strongly applicable to about half of what he reported thg
he does (through the events that he highlighted).

Champion

Good : Bad (Culture)

As an outside partner and service provider, tieispondent had clear
views (and interesting stories) about the role of champions. Here
is concerned with the control that is needed from the champion, n
just the leadership.

Change

Tight : Loose

In a situation where things are changing, achievimange control is
necessary. This respondent had several instances where the abs
of change control led to problems.

Change

Takeup : No takeup

Another project manager another case of change control being se|
as necessary. But this respondent Isaories about how it had been
made to work as well as concern that it be put into place.

Commercial

High : Low

When a business works with an educational institution, the
differences between commercial and academic content become
important to understand, ad to manage appropriately. Where
business interferes for shallow or short term business reasons, th¢
outcomecan be bad.

Connectedness

Connected : Disconnected

As a mature first year student, the need to be connected (with
academic staff, administraterand peers despite age differences)
was strong.

Consequentiality

Consequence : NO
consequence

Bad things can be avoided when the consequences of our actions
be anticipated and dealt with.

Consistency

Consistent : Inconsistent

For a researcbtudent working in the later stages of a project,
inconsistency of tools and resources has a very bad effect on the
outcome.
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Left end : Right end

Notes

Continuity

High : Low

At a time when national electricity supplies were subject to load
shedding, it is not surprising that contiity ( off electricity, and of the|
IT based services that it enables) as at the forefront.

Control

In control : Out of control

Control in the sense of internal control within a functional unit of th
organisation. Although this scale emerged from titi@dic analysis, it
was not deployed.

Control

Liberating : Constraining

This is control in the sense of the need for reasonable personal
control over facilities; when infrastructure changes are made that
affect what users can do, there are bad consequen

Cost

Low : High

In the later stages of system implementation and handover, the cq
is highly dependent on the eaperation and capability of the 'user’
community. Moving to cloud storage (obviating the need to install
and maintain data storage locally, at the cliemtemises) is very
advantageous.

Criticality

Critical : Not critical

When things are critical information is needed in order to keep thi
under control.

Data

Storage : Movement

This experienced academic was very sensitive to the idea of
information anddata, both 'on the move' and 'at rest, in storage'.
Hardly a continuous scale, but interesting to recognise the
differences.

Decisiveness

Decisive : Indecisive

This is a scale that the respondent attributed to external authoritie
that took decisions without proper assessment of the consequenc
and (more specifically) in the sense that users can be indecisive.
Ratings were middling, | am not convinced that

Delivery

Easy : Difficult

Very similar to the idea of the cost of rollout being variable, the ea|
with which systems and upgrades can be implemented is variable
significant, and leads to additional costs that might be avoidable.

Delivery

Delivered Not delivered

Not everything that is expected or intended is delivered. Although
this scale emerged from the triadic analysis, it was not deployed.

Dependency

Dependant : Independent

In a research management role, the dependency of the project on
fundingand the rate of expenditure is important. This respondent
suffered unexpected dependencies with bad consequences

Design

Welldesigned : Poorly
designed

Largely related (in the view of this respondent) to the problematic
results of poor design and a faié to recognise the actual needs of
users.

Development

Not challenging :
Challenging

The middle stages of any project, when the design and coding is
happening, can vary in difficulty, for example because of the tools
available and certainty that prevais to what 'users' actually want.

Development /
Operations

Developing : Operating

There was a recurring idea that some things are clearly in the
‘development' realm, in that they are under the control of
developers; other things are in the 'operation@alm because they
are under the control of operational staff and they are serthngy
needs of users.

Development
Methodology

Agile : Big upfront design
(Waterfall)

There are great differences between the flexible 'agile' approache
development, andhe traditional more 'structured’ approaches. Thg¢
choice of one or the other (or some compromise between the two
might depend on the classification of the project in
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Difficulty Straightforward : Difficult | Difficulty arising from the inadequacy of theadls of software and
system developmentfelt quite severely by this masters student.

Discretion Within my discretion : This director of a strategic research project felt the differences

Outside my discretion

between what he could decide about and whahers would decide
for him. A scale that emerged from triadics but was not rated (a p
about that).

Documentation

Documented : Not
documented

This respondent reinforced the traditional view that documentatior]
very important to success.

Domain

Research : Investigation

This is really a hint of the stages that one goes through in researc
first investigation and then the actual research. Needs to be relate
to project lifecycle ideas?

Ease

Complicated : Simple

This project manager sees easeaisé as highly important, and
leading to excellent results.

Embedding

Embedded : Not embedde

The idea of embedding seemed particularly important to this

respondent in describing her experiences as the manager of a
technically oriented unit setting out tachieve organisational changg
and improvement.

Enablement

Enabling : Disabling

This mature first year student was interviewed early in her first ter
in her first year, and that might have been disabling, but she was
to get registered, get connecteghd get involved without real
problems.

Enablement

Enabling : Disabling

Enablement is a recurring scale, here an experienced academic &
in an admin role was variously enabled and disabled by different
circumstances. Occasionally an inability tcsdmething led to a bad
result, but there are many more beneficial experiences

Enablement

Enabling : Disabling

A young first year student finds the @ampus student services very|
enabling, in most but not all cases.

Enablement

Enabling : Disabling

Enabling here for a longterm senior academigis still important and
leads to good and bad outcomes.

Engagement

Listening : Not listening

Close to embedding, the respondent sees effective communicatio
important, and effective in delivering good tmomes.

Engineering

Destructive : Constructive

Not everything goes straightforwardly and when things get broken
is necessary to find engineering fixes. A lot of what this 'help desk
manager' does is constructive engineering, however.

Expanding

Working together : Working
in silos

This technology manager had a very broad strategic vision, that
included the idea that IT and IS investments present opportunities
expand the business of education, but highlighted the risks when
partners on the supplside fail to perform.

Expense

Cheap : Expensive

No complexity here, this is just about the cost of getting the businé
done.

External

In your control : Outside
your control

This is really about control. Needs to be reviewed for relocation in
that group?

Externalisation

Contained, internal : Not
contained, external

Part of the work that was needed was outsourecedmove that was
not in line with previous practice. Henceirdorcing the importance
of the organisational boundary and its abilityrtmnage partnerships
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Facilitation Succeeds : Fails Having a high level of facilitation might contribute to personal sucg
or not. This respondent sees GitHub as successfully facilitating, g
personal level, whereas certain institutional facilitiesre the
opposite.

Feasibility Feasible : Noteasible As a midevel academic, this respondent was particularly committe
to assisting with the support and implementation of IT in his
institution, and developed a keen sense of what was feasible and
whatwas not, and what the consequences might be.

Flexibility Flexible : Inflexible The flexibility or inflexibility of the tools of modern software

development are keenly felt by this masters student, with inflexibil
leading to bad outcomes, and the comse of course.

Functionality

Functional : Noffunctional

Functionality was a recurring scale. The idea that some things wq
well, and others do not, was uppermost in a conversation with thig
young first year undergraduate. In rating her events, moseves

the '1' or '5' extremes, and none were in the middle

Functionality

Works : Does not work

Functionality was a recurring scale. This masters student found th
most things worked for him, and led to good or acceptable outcom

Functionality

Meetsrequirements : Does
not meet requirements

Functionality was a recurring scale. This information manager ha
milder views about the functionality of his systems than were foun
with other respondents.

Functionality

Functional : Dysfunctional

Another scalghat came from consideration of the advantages of
going to a Linux environment; senforced by a contrary view about
certain institutional systems facilities that were highly dysfunctiong
Functionality was a recurring scale with other res

Fund/Admin

Funding : Admin

This is a case where the respondent saw differences based on
whether the event concerned her work on research funding, or he
general administration. This is really a reflection of the different ro
that she fulfils.

Giveltake

Giving Taking

Working in administration, for this respondent, leads to clear
distinctions between giving and taking, which idea served to
characterise her events quite strongly, all seen with a good or
excellent outcome.

Guidance

Clear : Unclear

The role of ITpport is to assist, and having clarity in the guidance
that is available and that is given is important. Despite clarity,
though, not everything goes well. Good advice does, after all, ha
be received and understood.

Imp/Use

Implementation : Using

As an admin 'person’, this respondent had become involved in the
early stages of a major systems initiative. She had therefore
developed a sense of the differences between the implementation
stages and the operational stages when a system is in use.

Information

Good : Bad

Getting the right level of quality of information in new systems wag
seen as critical by this project manager respondent, leading to go
results when it is achieved.

Informational

Information : Not
Information

For this respondent (whworks with the migration of very large
databases for large clients) the idea of ‘informational’ or not indica|
some important differences. Interesting that having established th
idea, he then rated nothing as 'Not information’
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Name

Left end : Right end

Notes

Input-Output

Input : Ouput

Like some others, this respondent saw input and output as a key
feature of the processes of education. Most of what she rated, wg
rated as input (!).

Int/ext

Internal : External

A recurring idea whereby some things are internal to an institution
andsome things are external.

Integration

Standalone : Integrated

For this project manager, integrating things makes for excellent
results.

Intellectual

IP critical : Not IP critical

When innovating technologically, recognising and protecting
intellectual property is a concern. This research project director h
concerns, but it is not clear the extent to which this is relevant to
information systems. RIMS comes to mind, of course,

Interfacing

Technical : Practical

This team interview revealed the importance of interfacing, at a
human and technical level. In these contexts, interfacing was see
either 'technical’ or 'practical'.

Language

Linguistic : Non Linguistic

As apostgraduate researcher this respondent made extensive
searches of the literature, including oriental and foreign language
papers that had to be translated. In a global context, it cannot be
assumed that English alone is sufficient.

Learning

Simple : Complicated

This technical team was learning rapidly, and enjoyed getting awa
a Bootcamp, which first introduced them to many of the technolog
issues in modern university working.

Level

Exciting : Tedious

This is a reflection of how exciting or tedicativities at university
seem to be for a young first year student.

Level of Control

High : Low

Managing projects, and managing the operation of systems, need
degree of control. Innovation (for example) needs some freedom
go where it seems be$tom time to time.

Liberation Liberating : Constraining | The theme of constraint, or freedom, emerged largely through
consideration of events that were in fact liberating. A very positive
outlook.

Lifecycle Determining Requirements| A critical scale separating out the determination of requirements a|

Implementation of distinct from the implementation of requirementsalways separate
Reuirements in the traditional model but allowed to combine in (for example) Ag
SCRUM approaches to project developmen

Lobbying Successful : Unsuccessfu| Relates to the effort involved in gaining senior management apprg
to start projects. Although this scale emerged from the triadic
analysis, it was not deployed.

Locus In locus : Out if locus A rather moreabstract idea about the in/out distinction, much
concerned here with the 'locus of control' or 'locus of discretion'
wherein an individual can make his own decisions or not.

Managing Effective (can do) : Managingcomplexity has been said to be a critical competitive

Complexity Ineffective (cannot do) | advantage in the modern age, but of course much complexity can

incorporated and dealt with within systems, making it simple in the
eyes of the user.

Measurability

Measureable : Not
measureable

If you can't measure it, you can't manage it. A focus on assessing
understanding outcomes on the part of this respondent seems to
have helped deliver good outcomes.

Methodological

Methodology : Not
Methodology

This was a specific comment about accessfiarimation through the
university library, needs examination?
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Name

Left end : Right end

Notes

Methodology

Structure : Chaos

This is a clearer reference to the methodical or other way of worki
structured or chaotic in this case. Structured methods of working
deemed to lead tdnigh levels of success.

Modularised

Standalone : Integrated

Yet another allusion to boundary considerations, and the differeng
between integrated and standalone (modularised?) designs. For
respondent, 'integrated' is good. Very good.

Monitoring

Proactive : Reactive

Without reliable performance data to work with, nothing can be
managed proactively. When life is full of surprises, we might call
consequence 'managing by exigency'.

Motivation

High : Low

Without a high level of motivation thingm a project can come out
badly.

Multiplicity

Once : Many times

The idea of one as opposed to many comes up occasionally. Her|
masters student is showing that 'many’ is not always bad! It all
depends on what you are talking about.

Nature

Researchriven :
Management driven

At heart this leader of a strategic research project sees research
driven activity as dangerous without proper management. A stron
sense of control here, agaimow in the context of caperation with
external organisations.

Need

High (might do own) : Low

This respondent was aware of the availability and possible need f
'standards' but pointed out that they would likely develop their owr|
where they are deemed to be needed.

Need

Novel therefore high :
Familiar therefore low

Technology moves on quickly and there is a frequent (if not const
need for training in new tools and techniques. However this migh
not be formal training, it could be sdiarning using the web (e.g.
Stackoverflow or YouTube).

Negotiation

Negotiable : Not negotiable

It might be better to be able to negotiate, but the differences in
rating here are not large and it might be despite the applicability o
this scale, it did not really figure in the larger scheme of things.

Novelty

Novel : Fantiar

Facing new challenges can take respondents out of their familiar
territory, and this might in turn lead to short term success (althoug
we find elsewhere that novelty in systems development can prese
serious difficulties).

Operational

Poor : Excedint

This is about working together, @peratively. Excellent relationshig
lead to excellent results.

Operational
Planning

Adequate : Inadequate

The extent to which it is known how a system will be operated.

Out/in

Out of office : In office

Occasionally this administrator had to travel (for example to traini
and evaluation workshops). Hence the ideas of in and out of the
2FFAO0S X odzi NXdAy3I& AYyRAOIGS

Output

Deliverables : Support

This is about value in the outputs aforoject: support is one thing,
but real deliverables are better! Not rated in this interview though

People

In-house development :
External nordevelopment

This respondent was acutely aware of the need to distinguish
between internal and external resirces, being in a competitive
context (software house, not educational institution)
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Name Left end : Right end Notes

Planning In plan : Off plan In line with other scales developed with this respondent, having a
on things through adequate planning was important to her; things|
that6 SNB 2FF LIy ySSRSR &LISOAL

Platform Facilitation : Obstruction | A very technical scale relating to the degree of integration of thing

for example (in the view of this respondent) the advantages of goi
to a Linwenvironment where things are (in his view) highly
integrated.

Predictability

Known : Unknown

Dealing with uncertainty is important to successful project
management and this technical team achieved excellent outcome
when different stages in the developmilifecycle were 'known'.

Preparation

Prepared : Not prepared

Close to 'on plan' and 'off plan'? Although this scale emerged fron
the triadic analysis, it was not deployed.

Prioritization

Consistent : Ad Hoc

This relates to the portfolio ideaconsistency is needed in schedulin
work on key operational systems; innovation can happen when it
possible to happen, which will not be always.

Procedural

Process : Non Process

Another scale that tries to deal with the differences between proce
andnon-process events, although the ratings do not indicate a strq
leaning either way.

Process

In process : Out of process

For a first year student, the boundary between what is within the
institution and what is without it, becomes clear. Not associatét
the success or otherwise of the outcome, but the discovered reliaf
on external sources is interesting to note.

Process

Supports whole lifecycle :
Supports only one section
of lifecycle

This is about the extent to which something concerns the whole
just a part of the project lifecycle, with either good or bad outcome

Processing

Processing information :
Moving information

An experienced and purportedly ndachnical academic sees big
differences between information on the move and informatidn a
rest, being processed. But this scale was not deployed so perhap
falls away?

Productivity

Institutional productivity :
Personal productivity

Personal productivity comes to somé is not really clear the reason
why. Interesting that it does n&eem to have applicability to
difficult external relationships.

Progress

Operational : Strategic

This takes progress and pitches it at two different levels: strategig
progress and operational progress. Working with IT operationally
not deliver goodesults.

Progress

Forwards : Backwards

We can understand the feelings of a masters student, working ung
pressure with sometimes difficult tools of software development, i
having to admit that sometimes they have to go backwards to go
forwards!

Progress

Progressive : Regressive

Again, the idea of moving forwards or backwards. Despite the
regressive nature of some events, this evidence suggests that wh
things are sorted out good things happen.

Progress

Forwards : Backwards

Another allusion tdorwards and backwards progress, this time fron
the technical team interview. Outcome is strongly related to whicl
way things are going, of course.

Progression

Progressive : Nen
progressive

Somewhat related to productivity? But seen as different by this
respondent probably because there is a difference between doing
things right, and doing the right thing.
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Left end : Right end

Notes

Quality

Norntuseable : Usefriendly

More from this project manager's ‘wish list' of things to get right in
project management. Clearly quality ispantant, but here it is seen
in terms of usability and usdriendliness.

Reach

Out-reach : lareach

The ability to reach out of an institution to make international
contacts, undertake international activity, and to break down the
borders of academic wéris very pleasing to this experienced
academic whose early days were quite different

Recognising

Recognising : Not
recognising

Success depends on recognition of what people can do, and what
they cannot do. For this respondent, recognising the humaitala
component reveals both good and bad outcomes, attributable no
doubt to recognising either the presence or absence of capability

Reflection

Not reflecting : Dependant

This is a funny one, | am not sure it is useful. And it was not rateg
There isa hint of data accuracy ('this report reflects the situation') §
also of the managerial dependency on reliable information. Think
about this?

Relationship

Informing : Deciding

From the managerial viewpoint one might be informed by an even
or one migh be making a decision. Very close to Venkatraman's
DIKAR ideas. Interesting. But not related to good or bad outcom

Relationships

OneSided : Cooperative

Generally this technical team seesaperative relationships as
leading to good results, altlugh there were moments when it was
argued that coding is a very individual thing that needs solitude.

Reliability Reliable : Unreliable The manager's best friend? Critical to keeping things under contr
Documentation is seen as a componentglfability (leading to good
outcomes).

Reliability Reliable : Unreliable Another allusion to the need for reliability, in this case in terms of {

technical tools and methods that are available. Unreliability leads
bad outcomes.

Repeatability

One df : Repeatable

This is an important scale that did not feature in exactly this way g
much as might have been expected. Strong ratings, suggesting tf
both oneoff and repeatable events can lead to bad outcomes.

Reputation

Good and improved : Bad
and dminished

This respondent revealed the idea of 'reputation’ during the triadic
but it was not deployed. Achieving and promoting reputation, as
seen outside of the organisation, is important to her. Perhaps it is|
others to rate reputation from an egtnal vievpoint.

Requirements

Fixed : Changing

It is interesting that both fixed and changing requirements can lea
good and bad outcomes. Perhaps it all comes down to how well t
details of a project are being managed, especially in terms of cha
control.

Requirements

Clearly Defined : Uncertain

Generally, clearly defined requirements lead to good outcomes, b
not always. Here, the blog tool was clearly specified (it was a
broughtin module) but it did not suit the users, and the outcome
bad, this was actually a clash between the wasfined.

Research

This was research : This w.
not research

The unit working under the direction of this respondent was shiftin
from a workaday support role to a research role. It was really a
guestion of he balance of the two, and the way that the mixture le
to a sense of fulfilment for the people involved.
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Resource Dependent : Not dependen| Generally the recognition of a resource dependency leads to bette
outcomes. In one case, where dependencies warterecognised,
the outcome was very bad.

Resource Adequate : Inadequate | This respondent had very strong views about the level of resource

that was available, for example in terms of mailbox size (‘abysmal
and also the availability of external resouscguch as GitHub ('Driveg
home cooperative nature of software development'

Responsibility

Given responsibility :
Received responsibility

Although working in a regular academic role, this respondent had
very clear sense of responsibility which got thidgae well in setting
out the faculty timetable. Never an easy thing to do to everyone's
satisfaction. The idea of given and received r

Responsibility

My action : Someone else'
action

This is yet another indication of the importance of boundarieshis t
case between responsibility for one's personal actions and other

people's responsibilities and actions. Other people do not always
what is needed for a good outcome.

Retro/Pro

Retrospective : Prospective

Looking forwards and backwards neédformation to reflect on
here, looking at the expenditure backwards was good because
reports were available; looking forwards was not working becaust
a mismatch of future expectations.

Satisfaction

Satisfied : Not satisfied

This seems like a simplea, but the ratings are puzzling. From the
personal view of the respondent, satisfaction does not relate with
event outcome, but this could be because even though the event
bad ('the students broke the printettje was satisfied.

Satisfaction

Satisfactory Unsatisfactory

A lighter example of how satisfaction distinguishes one event from
another, but with a hint of the same thing: dealing with difficult
problems is satisfying.

Scope

In scope : Out of scope

Although this scale emerged frotie triadic analysis, it was not
deployed.

Scope

In scope : Out of scope

A great idea, and an important one, but not deployed!

Scope

Internal : External

Here, for this academic with some important administrative
responsibilities, understanding the scopkthings as internal or
external is important; internal events are generally but not always
good.

Security

Applies : Does not apply

This single comment on the security issues that are dealt with by
good version control is probably more important that mysother
scales, that seem to have been dealt with more generously. Vers|
control is emerging as something that we will all want.

Sep/Int

Separated : Integrated

This is something to do with the fragmentation of work as academ
Strong feelings werexpressed, many relating to the inadequacies
the email system.

Showstopping

Showstopper : Non
Showstopper

This is a nice idea (has this respondent been watching the Great
British Bakeoff?!). We need to recognise the way in which the sho
does come t@ grinding halt when bad things happen!

Space

Good use : Bad use

This is a very specific scale, indicative of a more generalised prob
Dealing with screen management is important to a software
developer (there are many concurrent views of programegaxhd it's
execution, that are needed). But this is true of many
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Specificity All projects : One project | Another scoping issue, here concerning things that affect all proje

or just one. A hint of Porter's value chain? This is an important id
for organising the way that we manage-Iifi the large and in the
small.

Sponsorship

Unsupportive : Promoting

The promotion of good project management practice leads to
success, this respondent believes.

Stability

Stable : Unstable

Scoping? Or Change maeagent? Instability is something of a
threat (but not really rated here) whereas stability is an important
factor in achieving a good outcome.

Stage

Design stage : Client
operations

This respondent sees a clear difference between the internal work
systems design and thimplementationon client premises, involving
themselves with client operations.

Stats/not

Stats : Communication

Another factor which identifies the different kind$ work that this
administrator undertakes. It's important to understand what one ig
doing, but it seems there is some concurrency here.

Strat/Ops

Strategic : Operational

In a strategic context, much of what this respondent talked about
actuallyoperational. The problems with the email system really
dragged things down for this individual, doing an important job at {
boundary of the institution with its partners.

Strategic

Very strategic : Not
strategic

Recognising what is strategic and whatds has assisted this middle
level manager to achieve well, and it has provided her team with t
satisfaction of working for a progressive unit in a progressive
institution.

Success

Usable : Not usable

The outcome of this responde®tactions can be meased in terms
of the success of his actions, not necessarily correlated with the
nature of the event. Some interesting stuff here.

Support

High : Low

Having the support of those who will support you, and have
influence, is clearly useful in achievinga@od outcome.

Support

Online support : No suppor

It is a feature of the modern age that we get more and more
FaaAradalyO0S 2ytAyS (KIy 4SS R2
a2YSGKAY3 2NJ 20KSNB X U4 Aa NB
problems. This nsers student knows this and makes extensive u
of support.

Support

Good : Bad

A lighter case of the quality of support leading to good and bad
outcomes.

Tech/not

Technical : Notechnical

When reflecting on work in educational administration thossgs

that are technical and those that are not become evident. Here,
getting involved in a new research management system caused th
administrator to feel the new 'technicality’ of her work

Technicality

Technical : Human

This is a case where someonbo was already very comfortable with
the technical world shows a strong interest in those things that areg
'human' in nature, generally but not always with a good outcome.

Technicality

Technical : Non technical

The help desk is at the interface of the lh@écal and nortechnical

world. And again we see that success does not derive from the
degree of technicality in something, there are other factors at work
that lead to successful outcomes.

Technicality

Technical : Not Technical

A recurring theme, that@me things are technical and some are not
shared with several other respondents.
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Notes

Technology

New technology High :
Older technology Low

Experiences in moving to weiased systems development
environmentsand in developing webased systems for useithis
respondent discovered high levels of risk in using new technologig
because of unreliability and instability.

Testable

Very : None

The idea that a developing system is testable is important becaus
there are some preonditions before testing makesy sense: units
all tested, system complete, test scripts available, trial data availa
and so on.

Time

Short : Intensive

It is to be expected that working at the help desk is a pressured jo
with some operations being lengthy, some short, somerisive and
some not. This scale is something of a mixture, and warrants furt
investigation.

Timeliness

Instantaneous : Delayed

In the first weeks of life on campus, so many things happen
instantaneously that when things take time it is frustratingerdd
instantaneous is seen as good.

Timeliness

Timely : Slow

Another case of speed being welcome, aadlinessbeing bad. A
very clear interdependency.

Timeously

Timely : Untimely

A scale that arose from consideration of the consequences of poo
systemsamplementation having a very bad consequence for the
operations of an organisation, in terms of the timing of material
inputs.

Timescale

Shortterm : Longerm

Some things can happen quickly, other things take longer. This ig
about elapsed time, not # 'busy' time that is occupied when actua
undertaking a task.

Urgency

Urgent : Not urgent

Again, some things are urgent and some are not. In senior
management roles urgency is something that we have to live with
and can have bad outcomes.

Usability

High : Low

A combination of useperceived usability and other issues such as
availability (systems are not usable when they are not available.
Strongly related to functionality in the view of this respondent.

User

Good : Poor

Having the user 'on board' ales all the difference to success. Inh
roles as analyst, project manager and chief executive this respong
has learned the importance of this.

Value

Given : Received

Although this scale emerged from the triadic analysis, it was not
deployed.

Value

Valuable : Not Valuable

Value might be seen differently by different role players, but in
aggregate the value of a system is the improved performance of t
organisational process or processes that it supports.

Viablility

Doable : Not Doable

Workingas a technical team, on software development and
implementation, the viability of an option is important. But as with
the help desk function, something that seems not to be viable usu
can be done, and sometimes with excellent outcomes.

Visibility

Process : Product

This is a rather abstract distinction between seeing the product an
process perspectivethis might reinforce the idea that people
generally see the process perspective more clearly or in more det
than the product. Needs more analg?
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Appendix 10 Repertory Grid resultby interview

Individual respondent grids

The detailed Repertory Grid results of the 20 individual responses, and the two team responses, are
summarised in the following 22 pages. The ansiy&s undertaken using RStudio, Version

0.98.1103, with theédpenRepGridibrary,Version 0.1.9

On each page is shown:

The Ratings in the layout of a Repertory Grid, with the events (elements) in the columns and the
constructs (scales) in the rows.

This is followed by a Principal Component Analysis showing the components that emerged from a
varimax rotation, and indicating the portion of the data that was accommodated within the analysis.
The final block of data is a Pearson Correlation analysis.

Thereview process that followed included:

Values in the principal component analysis and correlation analysis that were over 0.70, or under
0.70, were highlighted. 37 Scales were rejected as not significant, having a value béh88eand

0.69.

Components that were not rejected were reviewed, and were assigned tespeaific groups in the
source data tables.

Initially, 26 norspecific scale groups were created, labelled from A to Z. As the review progressed,
gualifying scales from each compnt were added to these target groups, based solely on their co
occurrence in a component, and (where it happened) on their prior occurrence elsewhere.

Hence heed noveltyandyvisibilityare three scales that eoccur in PC1 in the first example on the
YSEG LI 3IS 6w9{ noovX lIyR (KS& 6SNB |ttt Ftt20FGSR
Later, where recurring scales suchfasctionality (that occurred multiple timesyvere in each case
FaaA3dySR G2 GKS &l YS 3INRdAzZI | & G &tioFalinhasiti 2 O OdzNNB Yy
happened), together with its companions with in the principal component in which they were found.
When the process was complete, there were 25 scale groups. The content of the groups was
reviewed, and two were clearly loaded withades of a kind: Group L (55 scales) and Group W (39
scales). It was evident that Group L was predominantly concernecpratiessssues, and that

Group W was predominantly concerned wiloductissues

It was thereby found that the repertory grid agals had revealed two scale groups that closely align
with the reference model PROCESS and PRODUCT components.

Review of the remaining scales, significant but not yet allocated to a group, allowed the construction
of two further groups aligned witbervie (18)and managemeni(23), thereby finding a complete
alignment with the reference model SERVICE and MANAGEMENT components, without difficulty.

The pages that follow now present the source data from which this analysis was drawn, for each of
the responants and the two respondent groups. Note that the scale names are truncated by the
analysis software that was used.

There is a more detailed discussion of these results in the body of the thesis, in Secton
Reference source not foun@.Errgf! Reference source not foun@.
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RES 03
RATINGS:
Database des ignneeded - 34 - Need for a dashboard
Cost too high - 2|15 - Realisation of the 5 - clicks ru
Complex rollout - 111116 - Web devt tools not mature

[ I
Cost (Low (1) 533433 (1)High)
Delivery (Easy (2) 543324 (2) Difficult)
Development (Not challenging (3) 453334 (3) Challenging)
Need (High (mightdoown) (4) 312331 (4)Low)
Novelty (Familiar (5) 323453 (5) Novel)

People (In - house development (6) 343332 (6)External non - development)
Stage (Design stage (7) 542331 (7) Client operations)
Technology (Older technology (8) 344545 (8) New technology - High)

Visibility (Process (9) 313553 (9) Product)
Qutcome (Bad (10) 214545 (10) Good)

PRINCIPAL COMPONENT ANALYSIS
RC1 RC3 RC2

Cost (Low - High) 0.12 0.13 0.96
Delivery (Easy - Difficult) -0.73 0.00 0.68
Development (Not challenging - Challenging) -0.88 0.31 0.07
Need (High (might doown) - Low) 0.85 0.20 0.49
Novelty (Familiar - Novel) 0.94 -0.13 -0.07
People (In - house development - Externalnon - development) -0.15 093 -0.17
Stage (Design stage - Client operatio ns) -0.01 080 0.57
Technology (Older technology - Low - New technology - High) 0.06 -0.68 -0.51
Visibility (Process - Product) 0.94 -0.31 0.07
Outcome (Bad - Good) 0.52 -0.82 -0.20
RC1 RC3 RC2

SS loadings  4.12 2.89 2.30
Proportion Var 0.41 0.29 0.23
Cumulative Var 0.41 0.70 0.93

PEARSON CORRELATION
1 2 3 4 5 6 7 8 9 10

Cost ( Low - High) 1 0.57 0.00 0.61 0.00 0.00 0.68 -0.48 0.16 -0.22
Delivery - Difficult) 2 0.70 -0.29 -0.74 0.00 0.40 -0.38 -0.63 -0.52
Developmen - Challengin 3 -066 -0.79 0.39 0.35 -0.22 -0.87 -0.75
Need (H ig - Low) 4 0.72  0.00 0.43 -0.32 0.77 0.19

Novelty ( - Novel) 5 -0.31 -0.14 0.17 0.94 059
People (I - Externaln 6 0.67 -0.42 -0.42 -0.77
Stage (De - Clientope 7 -0.75 -0.19 -0.77
Technology - New techno 8 0.29 0.73
Visibility - Product) 9 0.73

Qutcome (B - Good) 10
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RES 05
RATINGS:
Finalisation of training progr - 56 - Mind change is achieved - inte
E- Tools course now embedded in - 407 - Moving into research (National
Documentation for decision to - 311118 - Pride - partnership is achieve
Deciding not ready to host int - 21111119 - Sakai pilot "WOW" moment
Council listens and agrees - 10111111]20 - Summarising history

RRNRRNAR
Embedding (Embedded (1) 3331124233 (1) Notembedded)

Engagement (Listening (2) 132232 3112 (2) Notlistening)
Externalisation (Contained,i(3) 3332413431 (3)Notcontained, external)
Measureability (Measureable (4) 3322221242 (4) Not measureable)
Planning (Inplan (5) 34 12234331 (5)Off plan)
Reliability (Reliable (6) 3312243332 (6)Unreliable)
Research (This was research (7) 3334451533 (7) This was not research)
Strategic (Very strategic (8 ) 1332311231 (8) Not strategic)
Outcome (Bad (9) 5254444554 (9) Good)
PRINCIPAL COMPONENT ANALYSIS
RC2 RC1 RC3

Embedding (Embedded - Not embedded) -0.33 0.54 -0.14
Engagement (Listening - Not listening) -0.92 -0.18 0.00
Externalisation (Contained, internal - Not contained, external) -0.04 0.02 0.78
Measureability (Measureable - Not measureable) 0.44 0.35 0.56

Planning (In plan - Off plan) -0.24 088 0.19
Reliability (Reliable - Unreliable) 0.17 0 .85 -0.18
Researc h (This was research - This was not research) 0.64 -0.26 0.03
Strategic (Very strategic - Not strategic) -0.08 -0.31 0.90
Outcome (Bad - Good) 0.71 -0.16 -0.07

RC2 RC1 RC3

SS loadings 2.16 2.14 1.83
Proportion Var 0.24 0.24 0.20
Cumulative Var 0.24 0.48 0.68
PEARSON CORRELATION

1 2 3 4 5 6 7 8 9

Embedding - Notembedd1 0.00 -0.05 0.07 0.32 0.14 -0.78 -0.24 0.00
Engagement - Not listen 2 0.00 -0.50 0.13 -0.16 -0.35 0.14 -0.74
Externalis - Not contai 3 0.11 0.27 -0.15 -0.07 0.56 0.18
Measureabi - Not measur 4 0.15 0.19 0.09 0.43 0.06
Planning - Off plan) 5 0.78 -0.21 -0.11 -0.36
Reliabilit - Unreliable 6 0.18 -0.42 -0.17
Research - Thiswasn?7 0.10 0.12

Strategic - Not strate 8 -0.13

Outcome (B - Good) 9
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RES 06
RATINGS:
4 - Getting messages from |
Getting marks - 3|5 - ljusthadto "go the
g Prof Fink on YouTu - 2]16 - Realisation of isol
LECO - Chinese tra - 1017 - Realisation there
[T
xiety creating (1) 3313323 (1) Anxiety easin

y (Outofuni(2) 1132333 (2)Inuni)

lity (Oneness (3) 3235343 (3) Manyness)

ss (Connected (4) 2312214 (4)Disconnected)

ent (Enabling (5) 1123232 (5) Disabling)

Output (Input (6 ) 2131231 (6)Output)

vel (Exciting (7) 1313332 (7) Tedious)

n (Liberating (8) 2133332 (8) Constraining)

s (Inprocess (9) 5531233 (9)Out of proces
Outcome (Bad (10) 5544344 (10) Good)

PRINCIPAL COMPONENT ANALYSIS
RC1 RC2 RC3

Anxiety (Anxiety creating - Anxiety easing) 0.03 0.89 -0.22
Boundary (Out of uni - Inuni) 0.14 -0.27 092
Cardinality (Oneness - Manyness) 0.96 -0.06 0.09
Connectedness (Connected - Disconnected) -0.43 0.84 0.02
Enablement (Enabling - Disabling) 0.83 -0.12 0.46
Input - Output (Input - Output) 0.03 -0.93 0.20
Level (Exciting - Tedious) 0.46 0.55 0.19
Liberation (Liberating - Constraining) 0.63 -0.49 0.55
Process (In process - Out of process) -0.71 -0.10 -0.64
Outcome (Bad - Good) -0.29 0.01 -0.92
RC1 RC2 RC3
SS loadings 3.013.02.75
Proportion Var 0.30 0.3 0.28
Cumulative Var 0.30 0.6 0.88

PEARSON CORRELATION
1 2 3 4 5 6 7 8 9 10

Anxiety ( - Anxiety ea 1 -0.48 -0.03 0.68 -0.26 -0.81 041 -0.46 0. 06 0.13

Boundary - Ininstitu 2 0.26 -0.21 0.64 0.45 0.08 0.70 -0.63 -0.83
Cardinalit - Manyness) 3 -0.37 0.86 0.06 0.26 0.70 -0.75 -0.33
Connectedn - Disconnect 4 -0.38 -0.84 012 -068 0.2 0 0.19

Enablement - Disabling) 5 0.23 0.43 0.78 -0.84 -0.59
Input -Outp - Output) 6 -0.33 0.57 0.02 -0.23
Level (Ex - Tedious) 7 0.03 -0.39 -0.33
Liberation - Constraini 8 -0.79 -0.75
Process ( - Outofpro 9 0.80

Outcome (B - Good) 10
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RES 07
RATINGS:

3 - Draft engineering dra
- 2|4 - Outsource labview
11115 - Prototype

Build new system
nancial Management -

ary (Internal (1) 3324 3 (1) External)
hin my discret (2) 33423 (2)Outside my di
(Investigation (3) 33423 (3) Research)
xpense (Cheap (4) 33354 (4)Expensive)
(IP critical (5) 31131 (5) Not IP critic
esearch driven (6) 3144 3 (6) Management dr
(Deliverables (7) 33423 (7) Support)
y (Repeatable (8) 35133 (8)One off)
ope (Inscope (9) 34233 (9)Out of scope)
(One project (10) 33531 (10) All projects
Outcome (Bad (11) 42234 (11) Good)

PRINCIPAL COMPONENT ANALYSIS
RC1 RC2 RC3

Boundary (Internal - External) 0.95 -0.25 0.19
Discretion (Within my discretion - Outside my disc retion) -095 0.25 -0.19
Domain (Investigation - Research) -095 025 -0.19
Expense (Cheap - Expensive) 0.84 0.21 0.19
Intellectual (IP critical - Not IP critical) 0.75 0.25 0.08
Nature (Research driven - Management driven) 0.25 0.96 0.01
Output (Deliverables - Support) -095 025 -0.19
Repeatability (Repeatable - One off) 0.26 -0.96 0.08
Scope (In scope - Outo fscope) 0.26 -0.96 0.08
Specificity (One project - All projects) -0.24 0.40 -0.85
Outcome (Bad - Good) 0.24 0.16 0.92

RC1 RC2 RC3
SSloadings 5.1 7332177
Proportion Var 0.47 0.30 0.16
Cumulative Var 0.47 0.77 0.93
PEARSON CORRELATION

1 2 3 4 5 6 7 8 9 10 11

Boundary - External) 1 -1.00 -1.00 0.79 0.65 0.00 -1.00 0.50 0.50 -0.50 0.35
Discretion - Outside my 2 1.00 -0.79 -0.65 0.00 1.00 -0.50 -0.50 0.50 -0.35
Domain (I - Research) 3 -0.79 -0.65 0.00 1.00 -0.50 -0.50 0.50 -0.35
Expense (- Expensive) 4 0 .41 0.46 -0.79 0.00 0.00 -0.40 0.28
Intellectu - NotIPcri 5 0.37 -0.65 0.00 0.00 0.00 0.46
Nature (R - Management 6 0.00 -0.87 -0.87 0.29 0.20
Output (D - Support) 7 -0.50 -0.50 0.50 -0.35
Repeatabil - Oneoff) 8 1.00 -0.50 0.00
Scope (In - Outofsco 9 -0.50 0.00
Specificit - All  projec 10 -0.71
Outcome (B - Good) 11
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RES 08
RATINGS:
Deciding to 'go’ with Academic - 45 - Discussion of requirements
Completion of the specificatio - 3|6 - Feedback me eting
Clash of quotes - 201117 - Startup meeting with the champ
Changing the business model - 101111118 - User testing

FEETETT
Approach (Traditional (1) 34231434 (1) Agile/SCRUM)

Champion (Good (2) 33233415 (2)Bad (Culture))

Change (Tight(3) 45433435 (3)Loose)

Commercial (L ow(4) 35453334 (4)High)

Motivation (High (5) 31333315 (5)Low)
Requirements (Fixed (6) 35232435 (6) Changing)
Support (High(7) 3321321 3 (7) Low)

User (Good (8) 33232415 (8)Poor)

Qutcome (Bad (9) 34244441 (9) Good)

PRINCIPAL COMPONENT ANALYSIS
RC2 RC1 RC3

Approach (Traditional - Agile/SCRUM) 0.92 0.05 0.00
Champion (Good - Bad (Culture)) 0.46 0.73 0.30
Change (Tight - Loose) 0.71 0.30 0.51
Commercial (Low - High) 0.60 0.04 -0.40
Motivation (High - Low) -0.07 0.99 0.05
Requirements (Fixed - Changing) 0.93 0.11 0.24
Support (High - Low) 0.10 0.28 0.90
User (Good - Poor) 0.62 0.71 0.20
Outcome (Bad - Good) -0.07 -0.77 -0.17
RC2 RC1 RC3

SSloadings 3.20 2.80 1.46
Proportion Var 0.36 0.31 0.16
Cumulative Var 0.36 0.67 0.83

PEARSON CORRELATION

1 2 3 4 5 6 7 8
Approach - Agile/SCRU1 0.45 0.64 0.30 0.00 0.90 0.00 0.64
Champion - Bad (Cultu 2 0.57 0.13 0.75 0.60 0.54 0.96
Change (T - Loose) 3 0.34 0.23 0.77  0.63 0.67
Commercial - High) 4 -0.06 0.37 -0.09 0.23
Motivation - Low) 5 0.07 0.31 0.69
Requiremen - Changing) 6 0.31 0.71
Support ( - Low) 7 0.42

User (Goo - Poor) 8
Outcome (B - Good) 9

9
-0.11
-0.41
-0.55
-0.07
-0.72
-0.18
-0.35
-0.47
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RES 09
RATINGS:
8 - Closing lease agreement
Changes to the process - 719 - Dealing with data quality
Change requests - 6]]]10 - Defining responsibilities
Being tasked by the Dean - 51111111 - Imposing standards

proval for new computers - 4011111112 - Laying down conditions
ieve staff development - 30113 - Making a choice
odating requirements - 2011 a4 - Organising access
mmodating reque sts - 1|||[||IlIl]]]215 - Receiving data

RARRARRARARRNE
ent (Enabling (1) 213524424443341 (1) Disabling)

ity (Feasible (2) 313435333223311 (2)N ot fesible)
cus (Inlocus (3) 221334323434333 (3)Outiflocus)
n (Negotiable (4) 223323334434332 (4) Not negotiabl
(Not dependent (5) 433334523444433 (5)Dependent)
(Receivedresp (6) 55333 2333233323 (6)Givenrespons
ope (Internal (7) 113133233233311 (7)External)
ility (Stable (8) 333133431133111 (8)Unstable)
ty (Technical (9) 333533333444553 (9) Human)
Qutcome (Bad (10) 554242313444535 (10) Good)

PRINCIPAL COMPONENT ANALYSIS

RC1 RC2 RC3

Enablement (Enabling - Disabling) 0.77 0.38 0.17
Feasibility (Feasible - Not fesible) 0.10 0.79 011
Locus (Inlocus - Out if locus) 0.65 0.10 0.46
Negotiation (Negotiable - Not negotiable) 0.69 0.40 0.11
Resource (Not dependent - Dependent) 0.12 0.09 0.96
Responsibility (Received responsibility - Given responsibility) -0.76 -0.34 0.08
Scope (Internal - External) 0.05 0.75 0.08
Stability (Stable - Unstable) -0.68 0.51 0.31
Technicality (Technical - Human) 0.76 -0.33 0.02
Outcome (Bad - Good) -0.33 -0.67 0.48

RC1 RC2 RC3
SS loadings 3.26 2.44 1.52
Proportion Var 0.33 0.24 0.15
Cumulative Var 0.33 0.57 0.72
PEARSON CORRELATION

1 2 3 4 5 6 7 8 9 10

Enablement - Disabling) 1  0.44 0.43 0.67 0.36 -0.60 0.17 -0.23 0.52
Feasibilit - Not fesibl 2 0.18 0.24 0.20 -0.19 0.48 0.25 -0.08
Locus (In - Outifloc 3 0.47 0.45 -0.57 0.13 -0.27 0.33
Negotiatio - Not negoti 4 0.20 -0.57 0.45 -0.25 0.32
Resource - Dependent) 5 -0.05 0.06 0.27 0.09 0.29
Responsibi - Givenresp 6 -0.36 0.35 -0.35 0.48
Scope (In - External) 7 0.29 -0.16
Stability - Unstable) 8 -0.58
Technicali - Human) 9

Outcome (B - Good) 10

-0.50
-0.52
-0.12
-0.36

-0.23
-0.07
-0.03
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RES 10
RATINGS:
Good instructions - 67 - Lack of help "follow the in
Failed access to res - 5|8 - Loading money
aded but a few days t os - 4]]]19 - No threads on discussio
ing how to use the ser - 311111110 - Not synched with lec
iscovered chat rooms - 200111 - Pages showed last
to travel services - 102 - Receipt at 7am,
FEETEEETTT
mic (Academic (1) 333133333215 (1)Non - academic)

on (Automated (2) 143311311333 (2) Human)
ent (Enabling (3) 121531313331 (3)Disabling)
y (Functiona 1(4) 111541314551 (4)Non - functiona
ty (Myaction(5) 331533513551 (5) Someone else’
(Instantaneous (6) 111353323333 (6)Delayed)
OQutcome (Bad (7) 455424242235 (7) Good)

PRINCIPAL COMPONENT ANALYSIS
RC1 RC3 RC2

Academic (Academic - Non- academic) -0.97 0.04 0.00
Automation (Automated - Human) 0.17 -0.16 0.96
Enablement (Enabling - Disabling) 0.74 0.51 0.28
Functionality (Functional - Non- functional) 0.74 0.61 0.11
Responsibility (My action - Someone else's action) 0.83 0.34 0.19
Timeliness (Instantaneous - Delayed) 0.07 0.94 -0.10
Outcome (Bad - Good) -042 -0.75 031
RC1 RC3 RC2

SS loadings 2.92 2.23 1.15
Proportion Var 0.42 0.32 0.16
Cumulative Var 0.42 0.74 0.90

PEARSON CORRELATION

1 2 3 4 5 6 7
Academic - Non- academ 1 -0.17 -0.69 -0.71 -0.73 -0.09 0.31
Automation - Human) 2 0.26 0.13 0.28 -0.26 0.29
Enablement - Disabling) 3 089 0.78 050 -0.54
Functional - Non- functi 4 0.77 0.61 -0.72
Responsibi - Someone el 5 0.34 -0.60
Timeliness - Delayed) 6 -0.66

Outcome (B - Good) 7
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RES 12
RATINGS:
4 - Presentation to Exec
Mail overflow - 3|5 - Realisation needed co
Engagement with IT - 21116 - Reporting necessary
Adoption - 1|]|]|||7 - Take over for cha

LT
nstitutional p (1) 5353433 (1) Personal prod

(Operational (2) 3135443 (2) Strategic)

(Progressive (3) 5353333 (3)Non - progressi
t (Integrated (4) 5351211 (4) Separated)

(Operational (5) 3332322 (5) Strategic)

Outcome (Bad (6) 3144514 (6)Good)

PRINCIPAL COMPONENT ANALYSIS

RC1 RC3 RC2

Productivity (Institutional pr oductivity - Personal productivity) 0.93 0.17 0.30

Progress (Operational - Strategic) -0.06 -0.85 045

Progression (Progressive - Non- progressive) 0.99 0.07 0.01

Sep/Int (Integrated - Separated ) 0.89 044 -0.04

Strat/Ops (Operational - Strategic) 0.54 0.78 0.18

Outcome (Bad - Good) 0.12 -0.13 0.96
RC1 RC3 RC2

SS loadings 2.94 1.56 1.26

Proportion Var 0.49 0.26 0.21

Cumulative Var 0.49 0.75 0.96
PEARSON CORRELATION

1 2 3 4 5 6

Productivi - Personalp 1 -0.06 0.92 0.88 0.70 0.37
Progress - Strategic) 2 -0.16 -0.45 -0.53 0.48
Progressio - Non- progre 3 0.92 0.55 0.16
Sep/Int ( - Separated) 4 0.81 0.03

Strat/Ops - Strategic 5 0.08

Outcome (B - Good) 6
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RES 13
RATINGS:
Paper trail - 34 - Periodic communication (report
Match need to expectation - 2|15 - Signing off cost to resource (
Crisis management (lack of inf - 111116 - Trying to assess expenditure

[T
Consequentiality (Consequence (1) 131133 (1) NO consequence)
Criticali ty (Not critical (2) 544433 (2) Critical)
Dependency (Independent (3) 344332 (3)Dependant)
Relationship (Informing (4) 312313 (4) Deciding)
Retro/Pro (Prospec tive (5) 323334 (5)Retrospective)
Urgency (Noturgent(6) 552333 (6)Urgent)
Outcome (Bad (7) 323455 (7) Good)

PRINCIPAL COMPONENT ANALYSIS
RC1 RC2 RC3

Consequentiality (Consequence - NO consequence) 0.07 -0.97 0.15
Criticality (Not critical - Critical) -0.28 0.79 0.52
Dependency (Independent - Dependant) -0.98 0.18 -0.02
Relationship (Informing - Deciding) 0.72 0.66 0.05

Retro/Pro (Prospective - Retrospective) 0.89 0.04 -0.39
Urgency (Not urgent - Urgent) -0.14 -0.03 0.99
Outcome (Bad - Good) 0.74 -0.38 -0.48

RC1 RC2 RC3

SSloadings 2.92 2.18 1.65
Proportion Var 0.42 0.31 0.24
Cumulative Var 0.42 0.73 0.97

PEARSON CORRELATION
1 2 3 4 5 6 7

Consequent - NO consequ 1 -0.73 -0.24 -0.56 0.00 0.15 0.30
Criticalit - Critical) 2 0.41 0.32 -0.42 0.54 -0.73
Dependency - Dependant) 3 -059 -0.84 0.11 -0.80
Relationsh - Deciding) 4 0.64 -0.08 0.22
Retro/Pro - Retrospect 5 -0.52 0.78
Urgency ( - Urgent) 6 -0.54

Outcome (B - Good) 7
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RATINGS:
Find people - 45 - Mail merge
Filter for date - 3|6 - Registered as a user
Demo workshop - 2||]||7 - Statistical summary
ommittee (ConfCom) - 10111118 - Training module
FITEETT
dmin (Funding (1) 3332343 3 (1) Admin)

/take (Giving (2) 31553145 (2)Taking)
Implementation (3) 33443515 (3) Using)
ext (Internal (4) 11333531 (4)External)
in (In office (5) 33333131 (5)0utof office

ot ( Technical (6) 33333131 (6)Non - technical

Outcome (Bad (7) 44545544 (7) Good)

PRINCIPAL COMPONENT ANALYSIS
RC1 RC2 RC3

Fund/Admin (Funding - Admin) -0.39 0.35 -0.79
Giveltake (Giving - Taking) -0.04 -0.05 0.93
Imp/Use (Implementation - Using) -0.85 0.20 0.16
Int/ext (Internal - External) -0.10 0.89 -0.10
Out/in (In office - Out of office) 0.96 -0.06 0.22
Tech/not (Technical - Non- techn ical) 0.96 -0.06 0.22
Outcome (Bad - Good) -0.11 092 -0.15
RC1 RC2 RC3

SS loadings 2.721.80 1.64
Proportion Var 0.39 0.26 0.23
Cumulative Var 0.39 0.65 0.88

PEARSON CORRELATION

1 2 3 4 5 6 7
Fund/Admin - Admin) 1 -0.63 0.20 0.38 -0.58
Giveltake - Taking) 2 0.03 -0.15 0.14 0.14
Imp/Use ( - Using) 3 0.15 -0.71
Int/ext ( - External) 4 -0.22
Out/in (I - Outof off 5 1.00

Tech/not - Non- techni 6
Outcome (B - Good) 7
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RES 15
RATINGS:
ixing reference problems - 45 - Informs method
Drag and drop is good - 316 - Limitations of duplic
g for reference mana - 20117 - Only 15 gig is shar
terface Mac and Wi - 10111118 - Porting to Window

FETEETT

antage (Helps (1) 31151523 (1) Hinders)
Fulfills needs (2) 41131334 (2)Does not fulf
acity (Enough (3) 33333353 (3)Notenough)
y (Consistent (4) 5413 1334 (4) Inconsistent)
ity (Flexible (5) 43133534 (5)Inflexible)
nality (Works (6) 32131431 (6)Does notwork
ity (Reliable (7) 44141524 (7)Unreliable)
Online support (8) 31211113 (8) No support)

Outcome (Bad (9) 25443213 (9) Good)

PRINCIPAL COMPONENT ANALYSIS
RC1 RC2 RC3

Advantage (Helps - Hinders ) 0.88 0.02 -0.02
Capability (Fulfills needs - Does n ot fulfill) 0.65 0.37 0.61

Capacity (Enough - Not enough) -0.13 0.90 -0.17
Consistency (Consistent - Inconsistent) 0.64 0.02 0.56

Flexbility (Flexible - Inflexible) 0.83 0.14 0.21
Functionality (Works - Does not work) 0.82 0.36 -0.28
Reliability (Reliable - Unreliable) 0.92 -0.24 0.20
Support (Online support - No support) -0.05 -0.08 0.97
Outcome (Bad - Good) -0.25 -0.89 -0.18

RC1 RC2 RC3
SSloadings 3.90 1.96 1.85
Proportion Var 0.43 0.22 0.21
Cumulative Var 0.43 0.65 0.86

PEARSON CORRELATION
1 2 3 4 5 6 7 8 9

Advantage - Hinders) 1  0.68 -0.15 0.36 0.64 0.71  0.73
Capability - Doesnotf2 0.15 0.69 0.66 0.47 0.60 0.54

Capacity - Not enough 3 0.00 -0.09 0.26 -0.29
Consistenc - Inconsiste 4 0.61 0.43 0.78
Flexbility - Inflexible 5 0.58 0.77
Functional - Does notw 6 0.61

Reliabilit - Unreliable 7 0.14 0.00

Support ( - No suppo rt8

Outcome (B - Good) 9

-0.01

-0.28
0.44
0.10

-0.30

-0.26
-0.58
-0.62
-0.15
-0.47
-0.47

-0.12
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RATINGS:
5 - Integration
Download - 4|6 - Needstac koverflow
Create main class - 3117 - Refer for details

dchange - reinstall - 2111118 - Terminal window

Broken dependency - 2009 - Version control

[TETETET
traig htforward (1) 523333433 (1) Difficult)

plicity (Once (2) 231335335 (2) Many times)

ess (Forwards (3) 513324331 (3)Backwards)

rity (Applies (4) 333333331 (4)Does notappl

ace (Gooduse (5) 33 3333313 (5)Baduse)
Outcome (Bad (6) 133342235 (6) Good)

PRINCIPAL COMPONENT ANALYSIS

RC1 RC2 RC3

Difficulty (Straightforward - Difficult) 091 0.02 0.13
Multiplicity (Once - Many times) -0.10 0.83 -0.07
Progress (Forwards - Backwards) 091 -0.28 -0.11
Security (Applies - Does not apply) 0.25 -0.88 -0.16
Space (Good use - Bad use) 0.03 0.03 0.99
Outcome (Bad - Good) -0.80 0.48 0.00

RC1 RC2 RC3
SSloadings 2.36 1.78 1.03
Proportion Var 0.39 0.30 0.17
Cumulative Var 0.39 0.69 0.86
PEARSON CORRELATION

1 2 3 4 5 6

Difficulty - Difficult) 1 -0.26 0.74 0.10 0.10 -0.61
Multiplici - Many times 2 -0.29 -0.56 0.03 0.35
Progress - Backwards) 3 0.51 -0.06 -0.84
Security - Doesnota4 -0.12 -0.68
Space (Go - Baduse) 5 -0.04

Outcome (B - Good) 6

11 March 2016

Page85



The availabilityapplicability and utility of ISEandards in South Africarighereducation

Appendices
RES 17
RATINGS:

5 - Linkto SIS - intertwined
er computing & PC manage - 4|16 - Load shedding

Day to day activity - 31117 - Routine HR actions

raction mgt & ad hoc - 2111118 - Submit application
unctional upgrades - 2009 - Testing on produc

[TETETET
ccess (Secure (1) 333533333 (1) Insecure)

(Proprietary (2) 433454334 (2) Completely be
tinuity (High (3) 334334332 (3)Low)
Meets requirem (4) 423343333 (4) Does not meet
Support (Good (5) 423333323 (5) Bad)
Outcome (Bad (6) 233322331 (6)Good)

PRINCIPAL COMPONENT ANALYSIS

Access (Secure - Insecure)

Bespoke (Proprietary - Completely bespoke)

Continuity (High - Low) 0.06

Functionality (Meets requirements - Does not meet r equirements)
Support (Good - Bad)

Outcome (Bad - Good)

RC1 RC2 RC3
SSloadings 2.541.441.1 5
Proportion Var 0.42 0.24 0.19
Cumulative Var 0.42 0.66 0.85

PEARSON CORRELATION
1 2 3 4 5 6

Access (S - Insecure) 1  0.18 -0.07 -0.07 0.07 0.29
Bespoke (- Completely 2 -0.20 0.69 0.49 -0.65
Continuity - Low) 3 -0.04 0.04 0.45
Functional - Doesnotm4 0.73 -0.41
Support ( - Bad) 5 -0.45

Outcome (B - Good) 6

RC1 RC2 RC3
0.04 -0.01 0.99
0.80 -0.37 0.15

0.93 -0.08
091 -0.01 -0.07
0.88 0.07 0.01
-0.55 0.65 0.37
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RES 19
RATINGS:
Failure to repair cable - 78 - First forum by email - studen

aling with tekkies - loss of - 6119 - First overnight email with

Computer lab crashing - 5]]]l10 - Getting NASA notices
ng storage (pressure to - 41 11 - Loss of sound feature
ability of attachments - 3111112 - M&G during tutorial
dwidth for streaming = 200 - Out of specificati

of theses and art - 20014 - Plato did not re

(RRRERARRRRAY
| (Liberating (1) 35155553335155 (1) Constraining)

Data (Storage (2) 5551333555353 1 (2) Movement)
ent (Enabling(3) 15155551115155 (3) Disabling)
cessing inform (4) 32433333333333 (4) Moving inform
ach (Outreach (5) 11133331113133 (5)Inreach)
iness (Timely(6) 15135351413155 (6) Slow)
Outcome (Bad (7) 52421215542421 (7) Good)

PRINCIPAL COMPONENT ANALYSIS
RC1 RC3 RC2

Control (Liberating - Constraining) 0.72 040 -0.50
Data (Storage - Movement) -094 -0.18 -0.04
Enablement (Enabling - Disabling) 0.77 051 -0.31
Processing (Processing information - Moving information) 0.02 -0.19 0.97
Reach (Outreach - Inreach) 0.92 0.34 0.05
Timeliness (Timely - Slow) 0.38 0.85 -0.30
Outcome (Bad - Good) -0.74 -0.58 0.14
RC1 RC3 RC2

SS loadings 3.54 1.68 1.41
Proportion Var 0.51 0.24 0.20
Cumulative Va r0.51 0.74 0.95

PEARSON CORRELATION
1 2 3 4 5 6 7

Control ( - Constraini 1 -0.70 091 -052 0.78 0.78 -0.79
Data (Sto - Movement) 2 -0.78 0.00 -090 -054 0.77
Enablement - Disabli ng) 3 -0.38 0.87 0.80 -0.95
Processing - Moving inf 4 0.00 -0.44 0.25

Reach (Ou - Inreach) 5 0.63 -0.85
Timeliness - Slow) 6 -0.77

Outcome (B - Good) 7
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RES 21
RATINGS:
5 - Imaging across PC types
Handover - 4|6 - Specifying super silent
g with custom software - 3117 - Students broke printe
captur ed not usable - 2111118 - Unpack the box
d app with librari - 2009 - Web deployment in

[TETETET
(Unchallenging (1) 335353535 (1) Challenging)
(Constructive (2) 232311532 (2) Destructive)

(Progressive (3) 352331531 (3) Regressive)

(Not satisfied (4) 332145512 (4) Satisfied)

ccess (Usable(5) 513131413 (5)Notusable)

ty (Technical (6) 211311131 (6)Nontechnical
Time (Short (7) 354353535 (7) Intensive)
Outcome (Bad (8) 313425144 (8) Good)

PRINCIPAL COMPONENT ANALYSIS
RC2 RC1 RC3

Challenge (Unchallenging - Challenging) -0.03 092 0.20
Engineering (Constructive - Destructive) 0.85 0.07 -0.23
Progress (Progressive - Regressive) 0.98 -0.07 0.11
Satisfaction (Not satisfied - Satisfied) 0.08 0.05 0.89
Success (Usable - Notus able) 0.09 0.71  0.06
Technicality (Technical - Non technical) 0.09 -0.48 -0.83
Time (Short - Intensive) 0.36 0.65 0.48

Outcome (Bad - Good) -0.81 -0.35 -0.37

RC2 RC1 RC3

SSloading s 2.492.131.96
Proportion Var 0.31 0.27 0.24
Cumulative Var 0.31 0.58 0.82

PEARSON CORRELATION
1 2 3 4 5 6 7 8

Challenge - Challenginl 0.04 -0.09 0.22 0.51 -0.60 0.71
Engineerin - Destructiv 2 0.73 -0.04 0.08 0.20 0.20
Progress - Regressive 3 0.16 0.08 0.05 0.34

Satisfacti - Satisfied) 4 0.29 -0.69 0.33
Success ( - Not usable 5 -0.30 0.25
Technicali - Non techni 6 -0.71
Time (Sho - Intensive) 7

Outcome (B - Good) 8

-0.34
-0.50
-0.85
-0.35
-0.35

0.40
-0.71
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RES 24
RATINGS:
Getting big Battery pack worki - 45 - Managing the project
Gaining agreement - 3|16 - Meeting with partners
Establishing component set - 20117 - Need to learn PCB CAD
Agreeing full time working - 10T 8 - Setting requirements

[T
Dependency (Internal (1) 33543535 (1) External)(

Discretion (Personal (2) 33132131 (2)Business)

Finality (Hasend (3) 35552534 (3)Noend)

Grouping (Self(4) 55133141 (4)Many)

Role (Leading (5) 11554335 (5) Team member)

Technicality (Technical (6) 33343255 (6)Nonte chnical)
Qutcome (Bad (7) 44443333 (7) Good)
PRINCIPAL COMPONENT ANALYSIS
RC1 RC2 RC3
Dependency (Internal - External)( -0.95 0.25 0.01
Discretion (Personal - Business ) 0.94 0.16 0.19
Finality (Has end - No end) -041 083 -0.11
Grouping (Self - Many) 1.00 0.05 -0.05
Role (Leading - Team member) -0.73  0.00 0.55
Technicality (Technical - Non technical) 0.08 -0.16 0.95
Outcome (Bad - Good) 0.35 0.86 -0.11
RC1 RC2 RC3
SS loadings 3.60 1.54 1.26
Proportion Var 0.51 0.22 0.18
Cumulative Var 0.51 0.73 0.91
PEARSON CORRHETION
1 2 3 4 5 6 7
Dependency - External)(1 -0.85 0.60 -0.93 0.63 -0.07 -0.13
Discretion - Business) 2 -0.24 0.93 -0.55 0.20 0.40
Finality ( - Noend) 3 -03501 4 -0.22 045
Grouping ( - Many) 4 -0.77 0.04 0.39
Role (Lead - Team membe 5 0.36 -0.24
Technicali - Non techni 6 -0.25

Outcome (B - Good) 7
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RES 25
RATINGS:
grated database seamless t - 56 - Involving identified Exec
a module approach assis - 4|7 - Involving users in the
ng a module for a spec - 311118 - Single source of corr
o the success of a p - 21111 |19 - Single source of co
ers to understand - 101111120 - User involvement
[EETETETT
ange (Take -up(l) 3133322211 (1)Notake - up)

Ease (Simple(2) 3113331111 (2) Complicated)
rmation (Good (3) 3131133113 (3)Bad)
n (Integrated (4) 3133123113 (4)Standalone)
gy (Structure (5) 2121132112 (5)Chaos)
d (Integrat ed(6) 3223123113 (6) Standalone)
al (Excellent(7) 2232112112 (7)Poor)
(User -friendly (8) 1211122111 (8)Non - useable)
ip (Promoting (9) 2132111111 (9)Unsupportive)
Outcome (Bad (10) 45 55554555 (10) Good)

PRINCIPAL COMPONENT ANALYSIS
RC1 RC2 RC3

Change (Take -up - Notake -up) 0.06 0.48 0.81
Ease (Simple - Complicated) 0.12 -0.12 093
Information (G ood - Bad) 0.89 0.20 -0.03
Integration (Integrated - Standalone) 0.73 0.61 0.10

Methodology (Structure - Chaos) 0.85 -0.09 0.10

Modularised (Integrated - Standalone) 0.77 037 -0.01
Operational (Excellent - Poor) 0.39 0.83 -0.26
Quality (User - friendly - Non- useable) 0.51 -055 -0.27
Sponsorship (Promoting - Unsupportive) 0.11 090 0.24
Outcome (Bad - Good) -0.65 -0.05 -0.15

RC1 RC2 RC3

SS loadings 3.51 2.59 1.77
Pr oportion Var 0.35 0.26 0.18
Cumulative Var 0.35 0.61 0.79

PEARSON CORRELATION
1 2 3 4 5 6 7 8 9 10

Change (T - Notake -up 1  0.64 0.12 0.37 0.07 0.13 0.24 -0.34 0.65 -0.24
Ease (Sim - Complicate 2 0.00 0.13 0.18 0.15 -0.26 -0.09 0.12 -0.10
Informatio - Bad) 3 0.74 090 0.60 0.47 0.22 0.30 -0.50
Integratio - Standalone 4 0.54 0.88 0.71 -0.07 0.58 -0.48
Methodo log - Chaos) 5 0.44 0.19 0.39 0.14 -0.30
Modularise - Standalone 6 0.62 0.18 0.29 -0.54
Operationa - Poor) 7 -0.03 0.75 -0.23
Quiality ( - Non-useabl 8 -0.39 -0.22
Sponsorshi - Unsupporti 9 -0.08

Outcome (B - Good) 10
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RES 26
RATINGS:

Integration - 45 - Lack of business proces
es in terms of virtual - 3|6 - Lack of user level ad
gement strategy in p - 20117 - Significant knowled

unctional capabili - 10111118 - Supplier failing
[T

ssfully adopte (1) 34333334 (1) Not Adopted)

Business (Low (2) 42551253 (2)High)

rking together (3) 23324434 (3)Working in si

nyour control (4) 23315334 (4)Outs

ide your

idance (Clear(5) 23321113 (5)Unclear)

ts whole lifec (6) 13311113 (6) Supports only
(Recognising (7) 23431113 (7)Notrecognisi
Outcome (Bad (8) 44252252 (8)Good)

PRINCIPAL COMPONENT ANALYSIS

Adoption (Successfully adopted

Business (Low - High)
Expanding (Working together
External (In your control

- Not Adopted) 0.59 0.15

- Working in silos)
- Outside your control)

Guidance (Clear - Unclear)

Process (Supports whole lifecycle

Recognising (Recognising
Outcome (Bad - Good)

RC2 RC1
SS loadings 3.16 3.11 1.14
Proportion Var 0.40 0.39 0.14
Cumulative Var 0.40 0.78

PEARSON CORRELATION

Adoption - Not Adopte 1
Business - High) 2
Expanding - Working in 3
External - Outside yo 4
Guidance - Unclear) 5
Process ( - Supports 0 6
Recognisin - Not recogn 7

Outcome (B - Good) 8

- Supports only one section of lifecycle)
- Not recognising)

RC3

0.93

1 2 3 4 5 6 7 8
-0.34 0.28 0.26 0.67 0.75 040 -011

-0.68 -0.67 0.19 -0.02 0.40 0.53
0.86 -0.18 0.21 -0.33 -0.77
-0.13 0.23 -0.31 -0.69
0.89 0.93 -0.11
0.77 -0.35
-0.04

RC2 RC1 RC3
0.78
0.24 -0.68 -0.55
-0.09 093 021
-0.07 089 0.23
0.98 -0.10 0.15
0.92 0.24 0.23
095 -0.22 -0.14
-0.22 -0.92 0.20
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RES 2730
RATINGS:
Page Redirection -7 8 - Purely Native
Human Error - 6| | 9 - SASI Integration Issues
Dept of Mathematics Partnershi -5 | | | 10 - Scope Creep
Customer Review of Beta - 4 | || | | | 11 - University
Administration
Bootcamp - 3 | | || | | | | 12 - Upgrade
Blog Tool 2 L I I R R O B < - Ward

Facility Visit

Authentication S e O O (e I A I ) -

WeBWorKs Integratio
1 T T Y T O O O
ng (Technical (1) 1325375 2 3335375 1375 315 335 (1)
Practical)
ring (Simple (2) 3.75 3 15 35 33375 225325375 335 3225 (2
Complicated)
rmining Requir (3) 3.751.252.253.253.2513.75 15225 1 12535 1 (3)
Implementatio
bility (Known (4) 3.753.75 3 35 33 3375 1 3 332532515 (4

Unknown)
ess (Forwards (5) 3.53.25 35 3325135 1 15125225 35 3175 (5
Backwards)
ps (One -Sided(6) 3375 3 1251 3 3375375 1 3125 3 (6)
Cooperative)
learly Defined (7) 1375325353753 1 1 3125 3375325 2 (7)
Uncertain)
ility (Doable (8) 13.753.75 35 33375125 3375 335 3125 (8)
Not Doable)

Outcome(Bad(9) 5 2 5 5 52 4 3 2 2 2 5 5 2 (9
Good)

PRINCIPAL COMPONENT ANALYSIS
RC1 RC3 RC2

Interfacing (Technical - Practical) -0.08 -0.88 -0.04
Learning (Simple - Complicated) 0.10 0.73 -0.06
Lifecycle (Determining Requirements - Implementation of Requirements) 0.79 049 -0.02
Predictability (Known - Unknown) 0.69 -0.30 -0.05
Progress (Forwards - Backwards) 0.78 0.23 0.31

Relationships (One - Sided - Cooperative) -0.23 0.19 -0.36
Requirements (Clearly Defined - Uncertain) 0.03 0.04 0.92
Viablility (Doable - Not Doable) 0.03 0.04 0.78
Outcome (Bad - Good) 0.91 0.18 0.12

RC1 RC3 RC2

SS loadings 2.61 1.76 1.69
Proportion Var 0.29 0.20 0.19
Cumulative Var 0.29 0.49 0.67

PEARSON CORRELATION
1 2 3 4 5 6 7 8 9

Interfacin - Practical) 1 -0.50 -0.42 0.15 -0.23 0.00 -0.19 0.15 -0.27
Learning - Complicate 2 0.36 0.15 0.14 0.00 -0.17 0.20 0.06
Lifecycle - Implementa 3 0.22 0.70 -0.10 -0.01 0.04 0.84
Predictabi - Unknown) 4 0.37 -0.23 -0.05 0.07 0.42
Progress - Backwards) 5 0.02 0.31 0.30 0.75

Relationsh - Cooperativ 6 -0.32 -0.04 -0.19
Requiremen - Uncertain) 7 0. 51 0.18
Viablility - Not Doable 8 0.07

Outcome (B - Good) 9
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RES 31
RATINGS:
5 - Govt decided to close acc
g recent infor mationcom - 4|6 - Maxima ERP atBAA - pro
difficult documents vi - 3117 - Realisation business
reference to old pa - 2111118 - Use of different la
int report - lorri - 2009 - Using remote acce

[TETETET
ess (Decisive (1) 332224333 (1) Indecisive)
n (Documented (2) 211233323 (2) Notdocumente
(Information (3) 332233333 (3)NotInformati
e (Linguistic (4) 313333323 (4) Non Linguisti
(Not Methodolo (5) 333233333 (5)Methodology)
ural (Process (6) 332333332 (6)Non Process)
(Satisfactory (7) 343333333 (7)Unatisfactory
(Showstopper (8) 153421243 (8) Non Showstopp
ty (Technical (9) 223233331 (9) Not Technical
usly (Timely (10) 242533333 (10) Untimely)
Outcome (Bad (11) 155522434 (11) Good)

PRINCIPAL COMPONENT ANALYSIS
RC1 RC2 RC3

Decisiveness (Decisive - Indecisive) -0.03 0.77 -0.09
Documentation (Documented - Not documented) -0.73 0.37 0.19
Informational (Information - Not Information) -0.03 093 -0.13
Language (Linguistic - Non Linguistic) -0.92 -0.34 -0.08
Methodological (Not Methodology - Methodology) 0.04 0.57 -0.79
Procedural (Process - Non Process) -0.03 0.58 0.66
Satisfaction (Satisfactory - Unatisfactory) 0.90 0.26 0.08
Showstopping (Showstopper - Non Showstopper) 0.84 -0.33 0.26
Technicality (Technical - Not Technical) -0.25 0.14 -0.08
Timeously (Timely - Untimely) 0.36 -0.16 0.89
Outcome (Bad - Good) 0.61 -0.63 0.13
RC1 RC2 RC3

SS loadings 3.452.99 2.01
Proportion Var 0.31 0.27 0.18
Cumulative Var 0.31 0.59 0.77

PEARSON CORRELATION
1 2 3 4 5 6 7 8 9 10 11

Decisivene - Indecisive 1 0.32 0.66 -0.18 0.44 0.24 0.12 -0.33 -0.03 -0.16 -0.39
Documentat - Not docume 2 0.49 0.57 0.10 0.15 -0.55 -0.60 0.02 -0.04 -0.49
Informatio - Not Inform 3 -0.27 0.66 0.36 0.19 -0.29 -0.04 -0.24 -0.58
Language - Non Lingui 4 -0.18 -0.27 -0.88 -0.72 0.08 -0.32 -0.31
Methodolog - Methodolog 5 -0.19 0.12 -0.33 0.23 -0.76 -0.39
Procedural - Non Proces 6 0.19 -0.09 0.35 0.37 -0.40
Satisfacti - Unatisfact 7 0.60 -0.23 0.36 0.39
Showstoppi - Non Showst 8 -0.26 0.60 0.77
Technicali - Not Techni 9 -0.27 -0.20
Timeously - Untimely) 10 0.50

Outcome (B - Good) 11
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RES 32
RATINGS:
6 - No power points for student
box size woefully inadequa - 5|7 - Problems with Oracle soft
home cooperative nature - 41118 - System has a lot of red
ision to go with Linux - 3111119 - Systemis arule - enfo
AV problems - 2|]|[]]]] 10 - Systemisnon -intu
of a complex, work AR R RS - System is often

FEEETEETTT
Cc (Successful (1) 13213333333 (1) Unsuccessful)

(Well -designed (2) 13213434433 (2) Poorly - design
ion (Succeeds (3) 23123333333 (3) Fails)
y (Functional (4) 13123333334 (4)Dysfunctional
(Facilitation (5) 13123333333 (5)Obstruction)
rce (Adequate (6) 13115333334 ( 6) Inadequate)
ability (High (7) 23323334343 (7)Low)
Outcome (Bad (8) 53542332232 (8)Good)

PRINCIPAL COMPONENT ANALYSIS
RC1 RC2 RC3

Academic (Successful - Unsuccessful) 0.52 0.70 043
Design (Well - designed - Poorly -designed) 0.56 0.73 0.20
Facilitation (Succeeds - Fails) 0.90 0.27 0.26
Functionality (Functional - Dysfunctional) 0.83 0.31 0.39
Platform (Facilitation - Obstruction) 0.85 0.40 0.30
Resource (Adequate - Inadequate) 0.57 0.30 0.76
Usability (High - Low) 0.18 0 93 0.15
Outcome (Bad - Good) -0.76 -0.37 -0.46
RC1 RC2 RC3

SSloa dings 3.722.451.35
Proportion Var 0.46 0.31 0.17
Cumulative Var 0.46 0.77 0.94

PEARSON CORRELATION
1 2 3 4 5 6 7 8

Academic - Unsuccessf 1 091 0.76 082 0.85 0.83 0.77 -0.81
Design (W - Poorly -des2 0.72 0.73 080 069 0.73 -0.80
Facilitati - Fails) 3 0.89 094 081 047 -0.87
Functional - Dysfunctio 4 0 .95 0.84 0.51 -0.92
Platform - Obstructio 5 0.83 0.58 -0.92
Resource - Inadequate 6 0.50 -0.88
Usability - Low) 7 -0.56

Outcome (B - Good) 8
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RES 34RES 38

RATINGS:
New applicants not feeding thr - 8 9 - Nodocumentation of operationa
Most recent review resulted in -7 1] 10 - No test environment for opera t
Lack of lifecycle management o -6 1] 11 - Problems with monitoring the

Introduction of automated deve -5 1 1 1 1 1 | 12 - Silo'd teams in
distributed en
Electronic application process -4 1 10111 13 - Underlying
operational system
ndency on single person to FC T I O T I - Value of testing
against s
n specification every CE 2 I T R O A 5 - Very
complete specific
ing to fresh start -2 00101 rrrrrrrro1e - Yearly
changeins

T O B O O

erations (Dev (1) 118280206 1 3 308 208 306 308 2 (1)
Operating)
odology (Big (2) 0214 3 3040806 3 30608 3 3 3 314 (2
Agile)
Control (High (3) 31408 304140434 318 3 0.64.406 0606 (3)
Low)
ity (Effectv(4) 3 302 3020602 30632 106381608 0 (4
Ineffective (
ng (Proactive (5) 0606 306 302 3 3081208 30.80.21.20.8 (5
Reactive)
ning (Adequat (6) 0606 1 304 3 3 1082618122804 318 (6)
Inadequate)
n (Consistent(7) 0214 1 3 3 3 316142436163.206 108 (7)Ad
Hoc)
estable (Very (8) 0.20.4080.40.61.206 3 1.828240814221404 (8)
None)
ale (Shorterm (9) 0.62.8061.20628 3 3 2180.60.60.80.40.632 (9
Longterm)
ue (Valuable (10) 08 2 1 3061604 308 31622 3 22616 (10)
Not Va luable
Outcome(Bad(11) 5 1 1 55 2 4 2 2 12 2 155 2 (11)
Good)

PRINCIPAL COMPONENT ANALYSIS
RC1 RC2 RC3

Development / Operations (Developing - Operating) -0.03 0.83 -0.38
Development Methodology (Big upfront design (Waterfall) - Agile) 0.52 0.09 -0.50
Level of Control (High - Low) 0.70 -037 02 2
Managing Complexity (Effective (can do) - Ineffective (cannot do)) 0.75 -0.31 0.05
Monitoring (Proactive - Reactive) -0.27 0.59 -0.14
Operational Planning (Adequate - Inadequate) 0.17 -0.09 0.70
Prioritization (Consistent - Ad Hoc) 0.06 -0.08 0.80
Testable (Very - None) 0.63 0.28 0.02

Timescale (Shorterm - Longterm) -0.01 0.53 0.48
Value (Valuable - Not Valuable) 0.85 -0.03 0.06
Outcome (Bad - Good) -041 -055 -0.28

RC1 RC2 RC3
SSloadings 2.711.951.91
Proportion Var 0. 250.180.17
Cumulative Var 0.25 0.42 0.60

PEARSON CORRELATION
1 2 3 4 5 6 7 8 9 10 11

Developmen - Operating) 1  0.16 -0.44 -0.18 0.51 -0.27 -0.38 0.19 0.25 -0.04 -0.22
Developmen - Agile) 2 0.17 0.09 0.07 -0.03 -0.26 0.20 -0.23 0.47 -0.08
Level of C - Low) 3 0.69 -0.32 0.10 0.26 0.32 -0.04 0.38 -0.24
Managing C - Ineffectiv 4 -0.34 0.07 0.05 0.24 -0.03 0.65 -0.12
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Monitoring - Reactive) 5 -0.17 0.08 -0.04 -0.01 -0.22 -0.05
Operationa - Inadequate 6 0.53 0.02 0.20 0.38 -0.03
Prioritiza - AdHoc) 7 0.13 0.06 0.11 -0.13
Testable - None) 8 0.00 0.44 -0.28
Timescale - Longterm) 9 -0.03 -0.36
Value (Va - Not Valuab 10 -0.21

Outcome (B - Good) 11
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Consolidated RepGrid results

RATINGS:
Business Process -5 6 - BP-BB
IS-BP - 4 | |7 - Business Benefit
Information System -3 111l 8 - BB-BS
IT-1s -2 | | | |l |9 - Business Strategy
Information Technology -1 0 01111l 10 - MAN

[ T B
MANAGEMENT CHALLENGE (Doable (1) 33.82 25 2.73.863 3 2 33.69 (1) Notdoable)

MANAGEMENT CONTEXT (Onething(2) 3433 3 5 33 3 3 2 4.5 (2) Another thing)
MANAGEMENT SCOPE (Inscope(3) 3 3 5 4 43 3 3 3 4 (3)Outofscope)
MANAGEMENT SIGNIFICANCE (High(4) 3 3 1.83.33 453 3 4 5 3.7 (4)Low)
MAMGING CHANGE (Managed (5) 31.67 3 32673 3 3 3 2.5 (5)Notmanaged)
PROCESS CHALLENGE (Low (6) 2.253.252.672.333.173 5 2 25 1.8 (6)High)

PROCESS CONTEXT (Good (7) 33.43 4386 4345 3 335 (7)Bad)
PROCESS CONTROL (Incontrol(8) 1 3 3 1 53 3 3 3 3 (8)Outofcontrol)
PROCESS METHOD (Traditional (9) 32.89 1 3.42253 3 3 353.29 (9) Novel)

PROCESS NATURE (One thing (10) 3.2 3.5 3 352673 3 4 3 4.3 (10) Another thing)
PROCESS PROGRESS (Forwards (11) 3.23.572.67275 23 3 3 51.88 (11)Backwards)
PROCESS RESULT (Good (12) 13.75 152732753 3 3 23.14 (12)Bad)
PROCESS SCOPE (More controlle (13) 54.332.863.46 3.233.67 2 33.25 (13) Less controlled)

PROCESS TIMING (Short term (14) 2 5333 4 33113 3 3 3275 (14)Long term)
PRODUCT BENEFITS (High (15) 2.73 3.23.173.872.8834.67 3 33.23 (15) Low)
PRODUCT FUNCTIONALITY (High (16) 3.8 5267 353.173 45 3 3 5 (16) Low)

PRODUCT NATURE (One thing (17) 4.4 3.2 353452673 3 3 3 2.2 (17) Another thing)
PRODUCT QUALITY (Good (18) 3.433.36 3.23.75 43 45 3 45 1 (18) Poor)
SERVICE NATURE (One thing (19) 4.53.47 28225 43 5 2 3 4 (19) Another thing)

SERVICE OUTCOME (Effective (20) 3 3 32.674.333 3 3 3 3 (20) Not effective)
SERVICE QUALITY (High (21) 4.75 45 5 367 3.83 3 3 3 4.4 (21)Low)
AVERAGE SUCCESS IN IMBOK (High (22) 2.743.322.753.47 3.94 54,57 3.5 2.94 3.42 (22) Low)

PRINCIPAL COMPONENT ANALYSIS

RC1 RC2 RC3
MANAGEMENT CHALLENGE (Doable - Not doable) 0.56 0.50 0.01

MANAGEMENT CONTEXT (One thing - Another thing) -0.02 083 0.11
MANAGEMENT SCOPE (In scope - Out of scope) -0.05 0.07 0.85
MANAGEMENT SIGNIFICANCE (High - Low) 0.15 -0.19 -0.64
MANAGING CHANGE (Managed - Not managed) -0.29 -0.67 -0.04
PROCESS CHALLENGE (Low - High) 0.77 -0.24 0.03
PROCESS CONTEXT (Good - Bad) 0.63 0.02 0.52
PROCESS CONTROL (Inc ontrol - Out of control) 0.71 -0.22 0.14
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PROCESS METHOD (Traditional - Novel) -0.06 0.27 -0.92
PROCESS NATURE (One thing - Another thing) -034 070 -0.26
PROCESS PROGRESS (Forwards - Backwards) -0.28 -042 -047
PROCESS RESULT (Good - Bad) 0.59 0.43 -0.35
PROCESS SCOPE (More controlled - Less controlled) -0.04 0.41 0.04
PROCESS TIMING (Short term - Long term) 0.10 -0.26 0.73
PRODUCT BENEFITS (High - Low) 0.46 0.06 -0.05
PRODUCT FUNCTIONALITY (High - Low) 0.32 0.84 -0.19
PRODUCT NATURE (Onething - Another thing) -0.59 -0.20 0.20
PRODUCT QUALITY (Good - Poor) 0.24 -0.70 -0.10
SERVICE NATURE (One thing - Another thing) 0.50 0.22 0.03

SERVICE OUTCOME (Effective - Not effective) 0.57 -0.22 0.22
SERVICE QUALITY (High - Low) -0.31 0.50 0.72
AVERAGE SUCCESS IN IMBOK (High - Low) 0.67 -0.12 -0.32

RC1 RC2 RC3
SSloadings 4.3 4.27 3.99
Proportion Var 0.2 0.19 0.18
Cumulative Var 0.2 0.39 0.57

PEARSON CORRELATION

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

MANAGEMENT Not doable 1 0.27 -0.01 0.21 -0.69 0.21 0.17 0.40 0.11 -0.11 -0.20 0.35 0.49 -0.16 -0.09 0.60 -0.37 -0.14 0.58 0.50 0.28 0.13
MANAGEMENT Another th 2 0.27 -0.26 -0.48 -0.20 0.23 -0. 35 0.20 0.57 -0.48 0.47 0.24 -0.06 0.27 0.57 -0.12 -0.48 -0.11 -0.28 0.35 -0.02
MANAGEMENT Out of sco 3 -0.35 0.09 -0.23 0.50 0.14 -0.69 -0.04 -055 -0.25 -0.24 0.61 -0.01 -024 -0.11 -0.27 -0.19 0.18 0.55 -0.31
MANAGEMENT Low) 4 0.03 -0.21 -0.31 0.35 0.56 0.05 0.28 0.18 -0.27 -047 -024 -0.09 -0.45 0.18 -0.07 0.40 -0.54 0.02
MANAGING C- Not manage 5 -0.06 0.00 -0.25 -0.04 -0.26 0.04 -058 -036 -013 0 .11 -0.68 0.25 0.26 -0.16 -0.13 -0.39 0.09
PROCESS CH- High) 6 0.64 0.30 -0.12 -0.56 0.06 0.26 0.21 0.18 0.68 0.23 -0.06 0.58 0.55 0.18 -0.30 057
PROCESS CO- Bad) 7 0.24 -040 -0.29 -0.45 0.15 0.04 0.40 0.73 0.20 -0.18 0.26 0.37 0.24 0.11 0.22

PROCESS CO- Out of con 8 -0.35 -0.27 -0.21 0.38 -0.45 0.34 -0.15 -0.10 -0.69 0.04 0.13 0.78 -0.20 0.34
PROCESS ME- Novel) 9 0.39 0.34 0.34 0.16 -0.81 0.16 0.38 -0.16 -0.01 0.04 -0.33 -0.52 0.20
PROCESS NA- Another th 10 -0.24 0. 37 -0.17 -0.29 -0.02 0.46 -0.29 -0.76 -0.26 -0.45 0.11 -0.21
PROCESS PR- Backwards) 11 -0.20 0.09 -0.03 -0.08 -0.17 0.30 0.54 -0.18 -0.36 -0.33 -0.25
PROCESS RE- Bad) 12 -0.22 -0.01 0.32 0.49 -0.68 -0.21 -0.08 0.05 -037 057
PROCESS SC- Less contr 13 -0.34 0.05 0.55 0.56 0.13 0.64 -0.08 0.50 -0.20
PROCESS Tl - Long term) 14 0.05 -0.33 -0.03 0.13 -0.35 0.05 0.28 -0.15
PRODUCT BE- Low) 15 0.37 -0.13 0.30 0.27 -0.31 -0.30 0.40
PRODUCT FU- Low) 16 -0.22 -0.34 0.57 -0.17 0.26 0.06
PRODUCT NA- Another th 17 0.36 0.01 -0.32 0.36 -0.43
PRODUCT QU- Poor) 18 0.08 0.18 -0.39 0.08
SERVICE NA - Another th 19 0.30 0.20 0.18
SERVICE OU - Not effect 20 0.0 1 0.18
SERVICE QU - Low) 21 -0.63
AVERAGE SU- Low) 22
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Appendix 11 Anorganisation of scales

By inspection of the repertory grid data, the qualifying original scales (that featured adequately in
the constructs, or in the correlations) were organised into new groups: ifiisthe top level groups
(Management, Process, Product and Service), and then into intermediate groups according to their
nature, as indicated in the listing that follows.

The intermediate groups are used in a final set of tables for each respondentsiwhmarising
counts, ratings and success for each of the intermediate scale groups, in each IMBOK domain. These
are to be found iMppendix 1

Scale groups

Toplevel group
Intermediate level group
Original scales allocated to the intermediate group

MANAGEMENT
MANAGEMENT CHALLENGE (Doable : Not doable)
Ease (Simple : Complicated)
Feasibility (Feasible : Not fesible)
Novelty (Familiar : Novel)
Operational Planning (Adequate : Inadequate)
Planning (In plan : Off plan)
Urgency (Not urgent : Urgent)
Viablility (Doable : Not Doable)
MANAGEMENT CONTEXT (One thing : Another thing)
Fund/Admin (Funding : Admin)
Nature (Research drivertManagement driven)
People (Irhouse development : External natevelopment)
Sponsorship (Promoting : Unsupportive)
Visibility (Process : Product)
MANAGEMENT SCOPE (In scope : Out of scope)
Productivity (Institutional productivity : Persorg@bductivity)
Scope (In scope : Out of scope)
Scope (Internal : External)
MANAGEMENT SIGNIFICANCE (High : Lowgontinuity (High : Low)
Operational (Excellent : Poor)
Prioritization (Consistent : Ad Hoc)
Strategic (Very strategic : Not ategic)
MANAGING CHANGE (Managed : Not managed)
Change (Takep : No takeup)
Change (Tight : Loose)
Decisiveness (Decisive : Indecisive)
PROCESS
PROCESS CHALLENGE (Low : High)
Capacity (Enough : Not enough)
Challenge (Unchallengin@hallenging)
Delivery (Easy : Difficult)
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Dependency (Independent : Dependant)
Difficulty (Straightforward : Difficult)
Managing Complexity (Effective (can do) : Ineffective (cannot do))
Resource (Adequate : Inadequate)
PROCESS CONTEXT dGBad)
Cardinality (Oneness : Manyness)
Champion (Good : Bad (Culture))
Documentation (Documented : Not documented)
Integration (Integrated : Standalone)
Motivation (High : Low)
Recognising (Recognising : Not recognising)
User (Good Poor)
PROCESS CONTROL (In control : Out of control)
Control (In control : Out of control)
Control (Liberating : Constraining)
Predictability (Known : Unknown)
PROCESS METHOD (Traditional : Novel)
Approach (Traditional : Agile/SCRUM)
Dewelopment (Not challenging : Challenging)
Development Methodology (Big upfront design (Waterfall) : Agile)
Lifecycle (Determining Requirements : Implementation of Requirements)
Methodological (Methodology : Not Methodology)
Methodology (Structte : Chaos)
PROCESS NATURE (One thing : Another thing)
Access (Secure : Insecure)
Anxiety (Anxiety creating : Anxiety easing)
Data (Storage : Movement)
Domain (Investigation : Research)
Engineering (Constructive : Destructive)
Intellectual (IP critical : Not IP critical)
Language (Linguistic : Non Linguistic)
Processing (Processing information : Moving information)
Retro/Pro (Prospective : Retrospective)
Sep/Int (Integrated : Separated)
Strat/Ops (Operational ti&tegic )
PROCESS PROGRESS (Forwards : Backwards)
Progress (Forwards : Backwards)
Progress (Operational : Strategic)
Progress (Progressive : Regressive)
Progression (Progressive : Normogressive)
PROCESS RESULT (Good : Bad)
Expense (Gap : Expensive)
Output (Deliverables : Support)
Satisfaction (Satisfactory : Unatisfactory)
Showstopping (Showstopper : Non Showstopper)
Success (Usable : Not usable)
Value (Received : Given)
Value (Valuable : Not Valuable)
PROCESS SO (More controlled : Less controlled)
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Boundary (In institution : Out of institution)
Boundary (Internal : External)
Connectedness (Connected : Disconnected)
Discretion (Within my discretion : Outside my discretion)
Externalisation(Contained, internal : Not contained, external)
Input-Output (Input : Output)
Int/ext (Internal : External)
Out/in (In office : Out of office)
Process (In process : Out of process)
Process (Supports whole lifecycle : Supports only one seatilifecycle)
Reach (Inreach : Outreach)
Resource (Not dependent : Dependent)
Responsibility (My action : Someone else's action)
Responsibility (Received responsibility : Given responsibility)
Specificity (One project : All projects)
Stage (Design stage : Client operations)

PROCESS TIMING (Short term : Long term)
Timeliness (Instantaneous : Delayed)
Timeliness (Timely : Slow)
Timeously (Timely : Untimely)

PRODUCT
PRODUCT BENEFITS (High : Low)

Advantage (Helps : Hinders)
Enablement (Enabling : Disabling)
Facilitation (Succeeds : Fails)
Flexbility (Flexible : Inflexible)
Guidance (Clear : Unclear)
Imp/Use (Implementation : Using)
Satisfaction (Satisfied : Not satisfied)

PRODUCT FUNCTIONALITY (High : Low)
Functionality (Functional : Dysfunctional)
Functionality (Functional : Nemnctional)
Functionality (Meets requirements : Does not meet requirements)
Functionality (Works : Does not work)
Platform (Facilitation : Obstruction)

PRODUCNATURE (One thing : Another thing)
Academic (Academic : N@tademic)
Bespoke (Proprietary : Completely bespoke)
Informational (Information : Not Information)
Modularised (Integrated : Standalone)
Requirements (Fixed : Changing)
Tech/not (Technical : Notechnical)
Technicality (Technical : Human)
Technicality (Technical : Non technical)
Technicality (Technical : Not Technical)

PRODUCT QUALITY (Good : Poor)
Design (Weltlesigned : Poortgesigned)
Reliability (ReliableUnreliable)
Requirements (Clearly Defined : Uncertain)
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Space (Good use : Bad use)
Usability (High : Low)
SERVICE
SERVICE NATURE (One thing : Another thing)

Academic (Successful : Unsuccessful)
Automation (Automated : Human)
Criticality (Not critical : Critical)
Giveltake (Giving : Taking)
Interfacing (Technical : Practical)
Learning (Simple : Complicated)
Multiplicity (Once : Many times)
Need (Familiar therefore low : Novel therefore high)
Repeatability (Repeatablédne off)
Security (Applies : Does not apply)

SERVICE OUTCOME (Effective : Not effective)
Consequentiality (Consequence : NO consequence)
Cost (Low : High)
Outcome

SERVICE QUALITY (High : Low)
Engagement (Listening : Not listening)
Information (Good : Bad)
Reliability (Reliable : Unreliable)
Support (Good : Bad)
Support (High : Low)

Support (Online support : No support)
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Appendix 12 Results from triadic analysiby role

Summary ofScale Groupsapped toEvents according tthe IMBOK

The tables that follow provide a detailed analysis of alhe triadicdata, mapped to the ten domains
of the IMBOK, and detailing:

The ptal count of ratings in each case
The average rating in each case
The averagsucces®utcome in each case

These statistics are given under the main scale grdepised from the RepGrid analysis

MANAGEMENT CHALLENGE (Doable : Not doable)
MANAGEMENTONTEXT (One thing : Another thing)
MANAGEMENT SCOPE (In scope : Out of scope)
MANAGEMENT SIGNIFICANCE (High : Low)
MANAGING CHANGE (Managed : Not managed)
PROCESS CHALLENGE (Low : High)

PROCESS CONTEXT (Good : Bad)

PROCESS CONTROL (In controlaf@antrol)
PROCESS METHOD (Traditional : Novel)
PROCESS NATURE (One thing : Another thing)
PROCESS PROGRESS (Forwards : Backwards)
PROCESS RESULT (Good : Bad)

PROCESS SCOPE (More controlled : Less controlled)
PROCESS TIMING (Short term : Long term)
PRODUCT BENEFITS (High : Low)

PRODUCT FUNCTIONALITY (High : Low)
PRODUCT NATURE (One thing : Another thing)
PRODUCT QUALITY (Good : Poor)

SERVICE NATURE (One thing : Another thing)
SERVICE OUTCOME (Effective : Not effective)
SERVICE QUALITY (Higtw)

There are given first for all roles, and then for each of the roles in turn. This tabulation shows
visually the limited viewpoints of respondents according to the different roles that they indicated
they fulfilled in their work. Sometimes these @slwere quite different according to the project that
they were working on, or the system they were using.

The gap in visualisation, between the generally familiar level of Information technology (IT) and
Information Systems (IS), and the more strategsties of benefits and benefits realisati@ne quite
stark. There are more detailed comments in the body of the thesis, in Se€tion Reference
source not foundZ Errét! Reference source not foun@.®
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All respondents

IMBOK Domain

IT IT-IS IS IS-BP BP BP-BB BB BB-BS BS MAN Grand Total
Scale group Count Rating Succesount Rating Succesount Rating Succesount Rating Succesount Rating SuccesLount Rating SuccesLount Rating Succesount Rating SuccesCount Rating SuccessCount Rating SuccessCount Rating Succes
MANAGEMENT CHALLENGE (Doable : Not doabl2) I %0 382 327F] 9 250 2250114 270 3400 7 386 429/ 1 3.00 5.00 I 2 200 3500 2 300 2500 116 369 33171 328 3.30
MANAGEMENT CONTEXT (One thing : Another thing) ] 3 433 5.00 [l 4 500 450 | 1 2.00 1.000 3 450 4500 11 425 425
MANAGEMENT SCOPE (In scope : Out of scope) | 1 500 5.00[ 3 400 350| 1 400 3.00 [l 5 400 280l 10 411 322
MANAGEMENT SIGNIFICANCE (High : Low) Il 7 300 329f] 7 180 1200 ] 11 333 333l 2 450 4.00 | 1 400 5.00l 1 500 400F 113 370 390 142 329 3.29
MANAGING CHANGE (Managed : Not managed) ] 3 167 233 ] 2 300 4000 4 267 333 l 2 250 3000 11 240 3.10
PROCESS CHALLENGE (Low : High) Il 8 225 275016 325 342F] 8 267 18301 6 233 35001 6 317 417 I 1 500 4.00| 1 200 2.00[ 2 250 15000 5 180 280l 53 270 3.04
PROCESS CONTEXT (Good : Bad) 113 343 314 1 400 300F] 8 38 343l 4 400 433 I 2 450 5.00 Il 6 350 400134 373 369
PROCESS CONTROL (In control : Outof contro)El 5 1.00 1.50 I 2 300 250[ 2 1.00 2.00| 1 500 4.00 [l 10 233 233
PROCESS METHOD (Traditional : Novel) 23 289 347| 1 100 200F 12 340 3100 4 175 425 I 4 350 250F] 7 329 3570 51 298 336
PROCESS NATURE (One thing : Another thing) £l 5 320 3.00[ 2 350 200l 1 300 100F] 8 350 3500l 5 267 367 | 1 400 2.00 ] 10 430 340F 1 32 363 317
PROCESS PROGRESS (Forwards : Backwards)El 5 320 3200116 357 2.93l 3 267 1670l 4 275 3500 5 200 325 | 1 500 500F] 8 188 3130 142 290 305
PROCESS RESULT (Good : Bad) [l 5 280 28012 360 3.70[ 3 267 1670 115 279 30701 8 283 417 I 2 200 200F 12 300 309 57 296 3.8
PROCESS SCOPE (More controlled : Less contrdlled) 1= 1.00  2.00[l 3 433 36701 7 200 440020 336 3640 114 264 364 0 4 367 500l 1 200 5.00l 1 300 400F] 10 325 3500 61 3.02 3.79
PROCESS TIMING (Short term : Long term) 3 1.00 150| 1 400 1.000 3 367 333l 2 300 3500 11 314 4.29 [l 20 300 340
PRODUCT BENEFITS (High : Low) I 116 345 264F] 5 240 340F] 8 317 3500 116 320 3400 ]13 363 4.00 [ 4 467 467 114 275 34200076 322 342
PRODUCT FUNCTIONALITY (High : Low) Il 7 380 320/ 1 500 3008 7 267 3500 4 350 3250] 8 317 333 ] 3 450 450 | 1 500 4.000] 31 348 344
PRODUCT NATURE (Onething : Another thing) I 5 440 260F] 10 320 310l 4 350 250012 345 38201 9 267 4.00 113 220 370053 313 341
PRODUCT QUALITY (Good : Poor) Il 8 343 286 113 336 34501 7 320 2600 5 375 4000 4 400 475 1 2 450 4.00 I 2 450 5.00| 1 100 0.0 |42 353 344
SERVICE NATURE (One thing : Another thing) [l 2 450 3500 259 347 33201 5 280 3000l 4 225 4500 11 4.00 3.89 | 1 500 4.00l 1 200 200 ] 3 400 2000 52 347 344
SERVICE OUTCOME (Effective : Not effective) ] 3 267 333l 3 433 400 I 6 350 367
SERVICE QUALITY (High : Low) I 4 475 2500 5 450 3.75| 1 500 5000 4 367 333[] 5 380 380 | 1 300 5.00l 1 300 400 5 440 440F] 26 417 375
Grand Total 74 323 2740178 337 332000 78 280 2700150 319 3470 1P5 3.26 3.94 1 300 5000 17 443 457| 8 263 3500 17 329 2940134 322 342 791 323 337

Figure 1  Allroles

Senior manager

IMBOK Domain

IT IT-IS IS IS-BP BP BP-BB BB BB-BS BS MAN Grand Total
Scale group Count Rating Succesount Rating Succes$ount Rating Succesount Rating Succesount Rating Succesount Rating Succesount Rating Succesount Rating SuccessCount Rating SuccessCount Rating SuccessCount Rating Succes
MANAGEMENT CHALLENGE (Doable : Not doable) 1 4 233 23301 2 100 250l 1 100 300f] 2 350 4.00 1 1 100 2.00[ 1 400 1008 16 320 320017 253 280
MANAGEMENT CONTEXT (One thing : Another thing) I 1 200 1.00 | 1 200 1.00
MANAGEMENT SCOPE (In scope : Out of scope)
MANAGEMENT SIGNIFICANCE (High : Low) Il 3 200 1000 1 1.00 1.00 i 7y 275 27511 225 1.88
MANAGING CHANGE (Managed : Not managed) [l 2 150 250 ] 1 200 3.00 0 3 167 267
PROCESS CHALLENGE (Low : High) I 15 367 23301 2 450 250 1 3 300 400 1 1 200 2008 2 250 150 2 200 200ET"15 308 254
PROCESS CONTEXT (Good : Bad) I8 267 300 I 1 300 3.0 1 9 275 300
PROCESS CONTROL (In control : Out of control)
PROCESS METHOD (Traditional : Novel) 15 280 300 Il 3 300 16760 2 350 3500110 3.00 270
PROCESS NATURE (One thing : Another thing) 1 1 100 30001 2 250 4.00 1 1 400 2.00 1 4 400 45081 8 325 388
PROCESS PROGRESS (Forwards : Backwards) I 1 100 3.00 1 3 200 467001 4 175 425
PROCESS RESULT (Good : Bad) [ 2 450 5.00[ 1 100 1.00[ 1 300 4.00 [l 2 200 2007 300 3000 13 292 308
PROCESS SCOPE (More controlled : Less controlled)
PROCESS TIMING (Short term : Long term)
PRODUCT BENEFITS (High : Low)
PRODUCT FUNCTIONALITY (High : Low)
PRODUCT NATURE (One thing : Another thing) 1 3 200 300 [ 3 200 300
PRODUCT QUALITY (Good : Poor)
SERVICE NATURE (One thing : Another thing) 1 1 100 30081 2 200 350 1 1 200 200 4 175 300
SERVICE OUTCOME (Effective : Not effective) 1 1 500 3008] 3 433 4.00 [l 4 450 375
SERVICE QUALITY (High : Low) [ 2 450 400 I 1 500 4.000 3 467 4.00
Grand Total B34 281 281l 6 217 2000 6 200 317F] 14 3.07 379 ] 4 225 200F] 9 267 15632 307 341 105 279 295

Figure 2  Seniormanagers
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Operational manager

IMBOK Domain

IT IT-IS IS IS-BP BP BP-BB BB BB-BS BS MAN Grand Total
Scale group Count Rating Succesount Rating Succesount Rating Succesount Rating Succesount Rating SuccesLount Rating SuccesLount Rating Succesount Rating SuccessCount Rating SuccessCount Rating SuccessCount Rating Succes
MANAGEMENT CHALLENGE (Doable : Not doable) £ 2 350 4.00 1] 1 2.00 4.00f 5 325 2500 8 314 3.14
MANAGEMENT CONTEXT (One thing : Another thing)
MANAGEMENT SCOPE (In scope : Out of scope) [l 1 400 300 ] 2 400 150F] 3 400 200
MANAGEMENT SIGNIFICANCE (High : Low) ] 2 450 400 [l 1 500 400l 1 500 4000 ] 4 475 4.00
MANAGING CHANGE (Managed : Not managed)
PROCESS CHALLENGE (Low : High)
PROCESS CONTEXT (Good : Bad)
PROCESS CONTROL (In control : Out of control)
PROCESS METHOD (Traditional : Novel) [l 1 200 o.00[ 1 200 0.00
PROCESS NATURE (One thing : Another thing)
PROCESS PROGRESS (Forwards : Backwards) [l 1 100 o000 1 100 0.0
PROCESS RESULT (Good : Bad)
PROCESS SCOPE (More controlled : Less controlled) I 13 333 367 1] 1 3.00 4.00 l4 350 2.750 8 338 325
PROCESS TIMING (Short term : Long term)
PRODUCT BENEFITS (High : Low) I 1 200 3.00 13 267 2330 4 250 250
PRODUCT FUNCTIONALITY (High : Low)
PRODUCT NATURE (One thing : Another thing) [l 1 300 300 ] 2 150 300E] 3 200 3.00
PRODUCT QUALITY (Good : Poor) [l 1 100 o.00[ 1 100 0.00
SERVICE NATURE (One thing : Another thing) ] 2 300 000F 2 300 0.00
SERVICE OUTCOME (Effective : Not effective)
SERVICE QUALITY (High : Low) ] 2 300 4.00 [l 1 300 400 1 400 4008 ] 4 325 4.00
Grand Total 112 342 367 1] 4 325 4.000 23 295 214 39 314 284

Figure 3  Operationalmanagement

Champion

IMBOK Domain

IT IT-1IS IS I1S-BP BP BP-BB BB BB-BS BS MAN Grand Total
Scale group Count Rating Succesount Rating Succes$ount Rating Succesount Rating Succesount Rating Succesount Rating Succesount Rating Succesount Rating SuccessCount Rating SuccessCount Rating SuccessCount Rating Succes
MANAGEMENT CHALLENGE (Doable : Not doable) 1 1 300 5.00 1 1 300 500 12 300 500

MANAGEMENT CONTEXT (One thing : Another thing)

MANAGEMENT SCOPE (In scope : Out of scope)

MANAGEMENT SIGNIFICANCE (High : Low) 1 1 400 5.00 ] 1 500 5000 ]2 450 5.00
MANAGING CHANGE (Managed : Not managed)

PROCESS CHALLENGE (Low : High) | 1 500 5.00 ] 1 500 500
PROCESS CONTEXT (Good : Bad) 1 1 500 500 1 1 200 2008 ]2 350 350
PROCESS CONTROL (In control : Out of control)

PROCESS METHOD (Traditional : Novel) 1 1 500 5.00 ] 1 500 5.00
PROCESS NATURE (One thing : Another thing)

PROCESS PROGRESS (Forwards : Backwards) 1 1 500 500 ] 1 500 500
PROCESS RESULT (Good : Bad)

PROCESS SCOPE (More controlled : Less controlled) 1 1 500 500 1 1 500 5008 ] 1 200 5.00 I3 400 5.00
PROCESS TIMING (Short term : Long term)

PRODUCT BENEFITS (High : Low) ] 1 500 50087 1 400 5.00 ] 1 500 5.00 I 3 467 5.00
PRODUCT FUNCTIONALITY (High : Low) [ 2 500 5.00 12 500 500
PRODUCT NATURE (One thing : Another thing)

PRODUCT QUALITY (Good : Poor) ] 1 400 5.00 [ 2l 450 5.00 i 3 433 5.00
SERVICE NATURE (One thing : Another thing) .| 1 4.00 5.00 ] 1 400 5.00
SERVICE OUTCOME (Effective : Not effective)

SERVICE QUALITY (High : Low) 1 1 300 500 ] 1 300 500
Grand Total 6 460 5000 ] 2 450 5.00 I 1 300 50013 500 50004 300 50004 475 500 2 350 350 22 419 486

Figure4  Champions
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Project manager

IMBOK Domain

IT IT-IS IS IS-BP BP BP-BB BB BB-BS BS MAN Grand Total
Scale group Count Rating Succesount Rating Succesount Rating Succesount Rating Succesount Rating SuccesLount Rating Succesount Rating Succesount Rating SuccesCount Rating SuccessCount Rating SuccessCount Rating Succes
MANAGEMENT CHALLENGE (Doable : Not doabl2) I 1 500 5.00[ 1 100 200F11 329 343[] 2 450 5.00 I 1 500 5000 16 358 383
MANAGEMENT CONTEXT (One thing : Another thing) [ 2 450 5.00 ] 4 500 450 ] 3 450 4500 ] 9 467 467
MANAGEMENT SCOPE (In scope : Out of scope) [ 2 500 500 I 2 500 5.00
MANAGEMENT SIGNIFICANCE (High : Low) [l 3 400 5000 2 200 2000 9 329 286 ] 3 433 46700 17 357 364
MANAGING CHANGE (Managed : Not managed) I 1 100 4.00| 1 100 4.00
PROCESS CHALLENGE (Low : High) Il 3 167 233 Il 3 167 33301 6 167 283
PROCESS CONTEXT (Good : Bad) [ 2 400 5.00 1 4 467 367 [l 3 467 46701 9 450 4.38
PROCESS CONTROL (In control : Out of control)
PROCESS METHOD (Traditional : Novel) 1 4 400 467 10 313 275l 2 150 5.00 Il 4 350 450020 318 3.76
PROCESS NATURE (One thing : Another thing) ] 1 500 3.00 Il 3 467 3330 4 475 325
PROCESS PROGRESS (Forwards : Backwards) 1l 1 200 3.00[ 1 400 5.00 Il 3 200 3330 5 240 360
PROCESS RESULT (Good : Bad) I 1 1.00 3.00l 1 200 4.00 17 214 171 Il 3 200 3330112 200 242
PROCESS SCOPE (More controlled : Less controlled) I 1 500 4.00 1l 4 375 400 I 1 200 5008 6 367 417
PROCESS TIMING (Short term : Long term)
PRODUCT BENEFITS (High : Low) ] 5 380 380 Il 5 240 380l 10 310 3.80
PRODUCT FUNCTIONALITY (High : Low)
PRODUCT NATURE (One thing : Another thing) Il 3 400 5.00 ] 5 300 425 I 18 267 4000 16 308 4.31
PRODUCT QUALITY (Good : Poor) [ 2 500 500l 1 500 5.00 [ 3 500 500
SERVICE NATURE (One thing : Another thing) I 1 3.00 4.00 Il 3 267 500F] 4 400 5.00 ] 8 329 486
SERVICE OUTCOME (Effective : Not effective) ] 1 100 2.00 | 1 1.00 2.00
SERVICE QUALITY (High : Low) [l 2 500 500 [l 2 500 500 I 2 400 4501 6 450 475
Grand Total 1 100 3.00E] 20 406 478l 3 150 200074 325 331l 10 3.67 5.00 I 143 313 403 151 331 3.83

Figure 5  Project managers

Technical roles

IMBOK Domain

IT IT-IS IS IS-BP BP BP-BB BB BB-BS BS MAN Grand Total
Scale group Count Rating Succesount Rating Succes$ount Rating Succesount Rating Succesount Rating Succesount Rating Succesount Rating Succesount Rating SuccessCount Rating SuccessCount Rating SuccessCount Rating Succes
MANAGEMENT CHALLENGE (Doable : Not doable) I 5 429 343f] 5 300 150| 1 200 5.00l 1 400 4.0 | 1 500 5000 23 379 314
MANAGEMENT CONTEXT (One thing : Another thing) | 1 400 5.00 | 1 400 5.00
MANAGEMENT SCOPE (In scope : Out of scope)
MANAGEMENT SIGNIFICANCE (High : Low) | 1 300 5000 4 200 1000 2 350 5.00 | 1 300 50081 8 271 329
MANAGING CHANGE (Managed : Not managed) | 1 200 200 I 2 300 4.00| 1 200 200 | 1 400 2000 5 280 280
PROCESS CHALLENGE (Low : High) [l 5 200 28] 9 329 400l 4 150 1.00[ 3 300 467l 3 333 433 | 1 500 4.00 25 286 357
PROCESS CONTEXT (Good : Bad) I 3 400 150 | 1 400 4.00 I 4 400 233
PROCESS CONTROL (In control : Out of control)
PROCESS METHOD (Traditional : Novel) I 14 264 336l 1 1.00 200l 2 450 450l 1 200 2.00 18 273 333
PROCESS NATURE (One thing : Another thing) | 5 320 3.00l 2 350 200l 1 300 1.00[ 3 433 400 Il 11 355 291
PROCESS PROGRESS (Forwards : Backwards) L] 5 320 3200112 330 290l 2 300 1500 2 400 400 4 133 267 28 305 291
PROCESS RESULT (Good : Bad) [ 4 325 27501 9 357 3.29| 1 500 1008] 7 350 4500 3 367 333 | 1 400 200025 359 336
PROCESS SCOPE (More controlled : Less controlled) | 1 3.00 200 I 3 267 333 [l 4 275 300
PROCESS TIMING (Short term : Long term) I 1 400 1.00 | 1 400 1.00
PRODUCT BENEFITS (High : Low) Il 6 340 260 3 200 333 I 2 150 4000 3 400 433 | 1 400 4.00 I J15 300 343
PRODUCT FUNCTIONALITY (High : Low) | 1 200 200l 1 500 3.00l 1 200 200 I 2 500 5.00 Il 2 400 4.00 Il 7 360 320
PRODUCT NATURE (One thing : Another thing) | 4 500 27501 4 350 175l 2 300 1500 2 450 4.00[ 2 250 4.00 I 114 386 264
PRODUCT QUALITY (Good : Poor) | 1 100 200F 11 356 378l 2 450 200! 1 500 5.00[ 2 450 5.00 I 2 450 4.0 I 19 382 371
SERVICE NATURE (One thing : Another thing) 21 347 3070 1 500 200 I 2. 500 350 | 1 500 4.00 25 379 311
SERVICE OUTCOME (Effective : Not effective) | 1 200 5.00 | 1 200 5.00
SERVICE QUALITY (High : Low) | 1 500 200l 1 400 200 | 1 400 4.0 | 1 500 5000 4 450 325
Grand Total 32 323 2770110 338 315K 24 290 145F] 29 350 4.39[] 28 331 369 I 7 450 4.0 | 5 420 380 235 337 321

Figure 6 Technicalkoles
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Users
IMBOK Domain
IT IT-IS IS IS-BP BP BP-BB BB MAN Grand Total
Scale group Count Rating Succesount Rating Succesount Rating Succesount Rating Succesount Rating Succesount Rating SuccesCount Rating SuccessCount Rating SuccessCount Rating SuccessCount Rating Succes€Count Rating Succes
MANAGEMENT CHALLENGE (Doable : Not doable) I 1 500 5.00l 1 1.00 200 3 450 350l 5 375
MANAGEMENT CONTEXT (One thing : Another thing)
MANAGEMENT SCOPE (In scope : Out of scope) I 1 500 5.00] 1 3.00 200 [ 3 400 367l 5 4.00
MANAGEMENT SIGNIFICANCE (High : Low)
MANAGING CHANGE (Managed : Not managed) [ 2 400 5.00 | 2 400
PROCESS CHALLENGE (Low : High) I 2 150 1.50[ 2 250 3.00[ 2 200 200 I 6 200
PROCESS CONTEXT (Good : Bad) I 1 400 3000 3 300 300l 3 450 5.00 I 4.00 5.00 1 2 250 400f] 10 344
PROCESS CONTROL (In control : Outof contro)lE] 5 1.00 1.50 1 2 300 250[ 2 100 200l 1 500 4.00 [l 10 233
PROCESS METHOD (Traditional : Novel) | 1 2.00 5.00 | 1 2.00
PROCESS NATURE (One thing : Another thing) [ 3 300 333l 3 300 300 [l 3 433 2000 9 357
PROCESS PROGRESS (Forwards : Backwards) [ 4 425 300l 1 200 200 I 1 200 1.00[ 6 3.50
PROCESS RESULT (Good : Bad) I 1 200 3.0 Il 5 200 5.00 I 1 500 400l 7 260
PROCESS SCOPE (More controlled : Less contrdlled) 1°  1.00 2.00 Il 7 200 440016 320 3500 ] 8 220 380 ] 3.00 5.00 [l 5 333 4000 20 269
PROCESS TIMING (Short term : Long term) [ 3 100 150 [ 3 367 333 2 300 3500 h1 314 429 ] 19 293
PRODUCT BENEFITS (High : Low) 19 320 220l 1 200 20081 8 317 350 ] 9 325 300E] 9 375 4.00 1 5.00 5.00 Il 6 325 375024 331
PRODUCT FUNCTIONALITY (High : Low) I 4 400 300 Il 6 280 380 4 350 3250] 6 280 3.00 I 5.00 5.00 I 1 500 4008122 337
PRODUCT NATURE (One thing : Another thing) | 1 200 200 1 2 400 35001 5 340 340F] 6 267 433 [l 3 150 3500 17 292
PRODUCT QUALITY (Good : Poor) Il 6 380 2600 2 250 200F] 5 233 3.00[ 2 250 3.00] 1 200 4.00 [l 16 292
SERVICE NATURE (One thing : Another thing) | 1 500 2000 3 367 4331 4 225 325 [l 3 500 300 I 1 500 4.00F] 12 364
SERVICE OUTCOME (Effective : Not effective)
SERVICE QUALITY (High : Low) [l 3 467 267 I 1 500 5.00[ 2 300 250[ 2 450 3.50 [l 8 425
Grand Total 35 304 224[ 12 333 308l 45 292 3500 50 3.07 3140 61 3.16 4.00 ] 400 5.00 129 357 343 239 316
Figure 7 Users
1] [ [ 3 [ | W |
Figure 8 By PrincipalComponentAnalysis
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