VICTORIA UNIVERSITY OF WELLINGTON
e Whare Wanangn o te Upake o te Tha a MTui

Py

NZ E-Learning Capability Determination

Literature Review

Last updated: 20™ March 2006

Dr Stephen Marshall

Project Objective

Developing, through the practical application of international research and standards, a set of
e-learning process standards and a capability determination model that are then applied to
inform New Zealand TEOs of ways of effectively improving their capability to deliver and
support e-learning.

Project Background

The project was founded on an attempt to develop tools for the management of e-learning
which were informed by the success of process maturity approaches in software engineering
(Paulk et al. 1993a; El1 Emam et al. 1998; SPICE 1995). This work has resulted in a model
described as a “e-Learning Maturity Model” or eMM (Marshall and Mitchell 2002; 2003;
2004) which combines the SPICE framework with a set of practices derived from the
educational literature.

Application of this work in the New Zealand context has resulted in the evaluation of nine
tertiary organisations (Marshall and Mitchell 2005; Marshall 2005). Ongoing funding from
the Ministry of Education’s Tertiary E-Learning Research Fund is allowing for the
implementation of the model through a web interface that will allow for initial self-
evaluations prior to a detailed external assessment being conducted.

Organisational Management of E-Learning

E-Learning has come to dominate the strategic thinking of both institutions and Governments
over the past decade. This has been driven by the perception that increased use of technology
will improve the quality and flexibility of learning (Bush 1945; Ryan et al. 2000; Bates 2001;
Cuban 2001; DfES 2003; Oppenheimer 2003) combined with a changing focus on learners
rather than teachers and institutions (Oblinger and Maruyama 1996; Buckley 2002; Laurillard
2002).

Despite this emphasis on e-learning, it is clear that models for successful deployment and
ongoing success have not yet been identified (Phipps 1999; Ryan 2002; Zemsky and Massy
2004). Even with the large amounts of money being spent, it is not clear that any
improvement in student learning outcomes has been identified (Conole et al. 2000; Taylor
2001; GAO 2003). The situation has been further complicated by the belief that e-learning
was going to inevitably result in structural changes to the education sector (Katz 1999;



Cunningham et al. 2000; Ryan 2002; Zemsky and Massy 2004) in line with other technology-
induced panics (Cuban 2001; Oppenheimer 2003).

Part of the explanation of the lack of clear success in e-learning is likely to be the complexity
of the problem of deploying the new approaches (Kenny 2001; Radloff 2001) as the projects
usually involve multiple disciplines and different types of expertise (Inglis et al. 1999), mixed

in an environment with significant tension between technology, pedagogy and organisational
concerns (Reid 1999; Laurillard 2002).

The need to ensure that the organisational aspects of e-learning are supported as well as the
pedagogical and technological is now being recognised (Ryan et al. 2000; Bates 2001) and
this includes an understanding of the wider, systems, context that e-learning is situated within
(Laurillard 1997; Ison 1999; Laurillard 1999; Peters 1999) and the need for strategic direction
and collaboration (Hanna 1998; Reid 1999). As well as pedagogy, there is now an
understanding of the need to consider resource utilization (Karelis 1999), sustainability
(Strauss 2002; Young 2002), scalability and reusability (Bain 1999, IEEE 2002; Boyle 2003)
and management concerns (Laurillard 1997; Reid 1999).

An obvious technique to determine how and where scarce resources should be used is
benchmarking (Spendolini, 1992; Bacsich, 2005; eLRC, 2005). The diversity of institutions
and disciplines combined with the rapid development of technology however makes

identifying the key characteristics to benchmark against for successful e-learning a non-trivial
task (Bacsich, 2005).

Process Capability Maturity

The eMM derives its underlying theoretical foundation from the insights learnt in the field of
software engineering. Software engineers identified that ad-hoc processes were weakening the
ability of software organisations to deliver effective and high quality software (Paulk ef al.
1993a). This resulted in the development of the Capability Maturity Model or CMM (Paulk et
al. 1993a; 1993b). This model provides both a roadmap for improvement of process
capability and a means of benchmarking organisations for both comparative and planning
purposes. An important characteristic of the CMM is that it does not depend on the technical
details of the process inputs and outputs, but rather focuses on the ability of the organisation
and individuals to be effective (Humphrey 1994). This independence has seen the CMM
extended to support human resource activities (Curtis et al. 2001).

The CMM has been found effective in supporting the transfer of good practice between
projects (Herbsleb et al. 1994; Lawlis et al. 1995) and in answering the questions (SECAT
1998):

* Is the organisation successful at learning from past mistakes?

¢ Isitclear that the organisation is spending limited resources effectively?

* Does everyone agree which problems within the organisation are the highest priorities?

* Does the organisation have a clear picture of how it will improve its processes?

Consideration of the CMM approach lead to the initial ideas behind the current research
(Marshall and Mitchell 2002), however this has been superceded by later work (Marshall and
Mitchell 2003; 2004) that builds on the related SPICE (Software Process Improvement and
Capability Determination) framework (SPICE 1995).

SPICE differs from the CMM in that it organizes the capability determination around five
areas derived from research and validation trials conducted in the 1990s (El Emam et al.
1998). These five areas are listed in table 1. Modification of these in the eMM (Marshall and
Mitchell 2004) has resulted in a similar set focused on e-learning (table 2). Capability in each
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of these areas is assessed over a number of practices at six levels (table 3), resulting in a
tabulation of strengths and weaknesses in SPICE that reflect the diversity of drivers of
effective practice. This view of capability, richer than that provided by the CMM, helps
benchmark performance and guide decision making (Marshall and Mitchell 2004).

Process category  Brief description

Customer-Supplier ~ Processes that directly impact the customer

Engineering Processes that specify, implement, or maintain a system and software product

Project Processes that establish the project, and co-ordinate and manage its resources

Support Processes that enable and support the performance of the other processes on the project

Organization Processes that establish the business goals of the organization and develop process, product, and
resource assets which will help the organization achieve its business goals

Table 1: SPICE version 1 process categories

Process category  Brief description

Learning Processes that directly impact on pedagogical aspects of e-Learning

Development Processes surrounding the creation and maintenance of e-Learning resources

Co-ordination Processes surrounding the oversight and management of e-Learning

Evaluation Processes surrounding the evaluation and quality control of e-Learning through its entire lifecycle.
Organisation Processes associated with institutional planning and management

Table 2: eMM Process Categories

e-Learning Maturity Model: Dimensions

Dimension Focus

5: Optimisation Continual improvement in all aspects of the process

4: Management Methods for ensuring the quality of process outcomes and demonstrating the impact of
the process on the institution’s activities

3: Definition Guidance in achieving process outcomes in the form of reusable template, guidelines and
policies

2: Planning Clear and measurable objectives combined with an explicit approach identified in
advance for achieving the process outcomes

1: Delivery Creation and delivery of the process outcomes

Table 3: Dimensions of process capability

A risk of models such as the eMM, SPICE and CMM is that organisations become focused on
achieving high levels in the model as a goal in itself and the approach is not without its
detractors (Bach 1994), although these have been countered (Curtis 1994; Paulk 1996; 1999).

The problem with many existing CMM style maturity models is that they presuppose that the
capability being measured falls neatly within a continuum of levels. Implicitly there is a
presumption that success cannot be achieved at level 2 without achieving level 1. More
explicitly, assertions are made that the higher levels are inherently more effective than the
lower levels in providing the capability being assessed. For example Fernando et al. (2005)
uses the following levels as part of their IT-Aligned Learning Maturity Model (IA-LMM):

* Level 1: Learner administration focused
* Level 2: Learner participation focused
* Level 3: Content development focused
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* Level 4: Evolutionary cycle focused
* Level 5: Organizational drive focused

The levels imply that e-learning capability builds from an organization focus on
administration, through participation, content development and evolution to organizational
drive. Itis unclear on what basis the lower three levels in particular are hierarchical.

The key idea underlying the dimension concept is one of holistic capability, rather than the
model measuring a level that is progressive and defined like the CMM, it describes the
capability of a process from synergistic perspectives. An organization that has developed
capability on all dimensions for all processes will be more capable than one that has not.
Capability at the higher dimensions that is not supported by capability at the lower
dimensions will not be useful and capability in dimensions 1 and 2 that is not supported by
capability in the other dimensions will not be sustainable and responsive to changing
organizational and learner needs.

In thinking about the relationship between the dimensions it is helpful to consider them
arranged as in Figure 1 below. The matrix view used in Marshall (2005) to display
capabilities is helpful when performing comparisons but it can imply a hierarchical
relationship that is misleading when interpreting the results.

Delivery

M12[3[4]5 5 Process . I3

Process Optimisation capablllty Planning

4 3

Management Definition

Figure 1: eMM Process Dimensions

Dimension 1 (Delivery) is concerned with the creation and delivery of process outcomes.
Assessments of this dimension are aimed at determining the extent to which the process can be
seen to operate within the institution. It is important to emphasize that institutions can have
extremely effective processes operating within this dimension, but in the absence of capability
in the other dimensions there is the risk of failure or unsustainable delivery and the likely
wasting of resources through needless duplication.

Dimension 2 (Planning) assesses the use of predefined objectives and plans in conducting the
work of the process. The use of predefined plans makes processes more able to be managed
effectively and reproduced if successful, but does not automatically result in more effective
performance of the process outcomes measured in dimension 1.

Dimension 3 (Definition) covers the use of institutionally defined and documented standards,
guidelines, templates and policies during the process implementation. An institution operating
effectively within this dimension has clearly defined how a given process should be performed.
This does not mean, however, that the staff of the institution follow this guidance.
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Dimension 4 (Management) is concerned with how the institution manages the process
implementation and ensures the quality of the outcomes. This includes the use of metrics and
quality assurance processes such as formal evaluations. Capability within this dimension
reflects the extent of measurement and control of both the outcomes of the process, and the way
in which the practices of the process are performed by the staff of the institution.

Dimension 5 (Optimisation) captures the extent to which an institution is using formal
approaches to improve capability measured within the other dimensions. Capability of this
dimension reflects a culture of continuous improvement and the explicit consideration of past
process performance when designing and promulgating new or updated practices, guidelines or
standards for the process area.

Effective E-Learning Practices and Standards

One of the reasons why uncertainty remains over the effectiveness of e-learning and its
impact on student learning outcomes (Conole et al. 2000, Taylor 2001) is that the body of
research supporting e-learning is weak and subject to methodological flaws (Phipps 1999;
Mitchel 2000; Conole et al 2004). Despite this weakness, substantial amounts of money has
been invested (GAO 2003) and a large amount of work is being undertaken to define
standards for more (table 4). Examination of successful projects has suggested that some
formality of project management is necessary for success (Alexander and McKenzie 1998;
Kenny 2002) but the proliferation of standards without a stronger understanding of what
drives successful e-learning has been subject to criticism (Boyle 2003; Oliver and Liber 2003;
Blandin 2004; Friesen 2004a).

For a document to be a standard, a recognised national or international standards body must
issue it. In comparison e-learning is dominated by guidelines and heuristics (table 5). These
include the influential seven principles (Chickering and Ehrmann 1996; Graham 2001) and
the Quality On the Line benchmarks (IHEP 2000; Hagner 2001). These guidelines have the
benefit of being informed by expert opinion and experience, but at the cost of lacking
empirical support (Phipps 1999; Mitchel 2000; Conole et al. 2004) and they have a focus on
inputs rather than on outputs such as student learning (Twigg 2001). Despite these limitations,
this collection of standards and guidelines (tables 4 and 5 below) reflects the current level of
understanding amongst e-learning practitioners.

Recently, the TEC eCDF E-Learning Standards and Guidelines project (Milne and Suddaby
2005) has generated a set of New Zealand e-learning guidelines delivered through a wiki
(http://elg.massey.ac.nz/) that are intended to inform practice and stimulate discussion around
the issues of quality in e-learning. These are not standards, but rather a growing collection of
practices and supporting evidence which can inform practitioners.
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Table 4: Prominent e-learning standards

Standard Description ‘ Source ‘ Further information

Resource Discovery - Metadata

Dublin Core Interoperable metadata standard and vocabulary. Widely referenced by other metadata instances. | DCMI http://www.dublincore.org/
Includes the DC-ED extension for educational materials.

LOM-1484-12-1 IEEE Standard for Learning Object Metadata IEEE http://Itsc.ieee.org/wgl2/index.html

IMS LRM Reference implementation of the IEEE-LOM-1484 standard IMS http://www.imsglobal.org/metadata/

CanCore The Canadian Core Learning Object Metadata Application Profile is based on the IEEE LOM and | CanCore http://www.cancore.ca/indexen.html
IMS Learning Resource Metadata and is customized for Canadian use

SingCore Based on the IEEE LOM and IMS Learning Resource Metadata specifications and is customized for | ECC http://www.ecc.org.sg/cocoon/ecc/
Singaporean use website/standards/singcore.standards

EdNA Metadata A subset and customization of the Dublin Core intended for use the Australian context EdNA http://www.edna.edu.au/metadata

Microsoft LRN Implements IMS content packaging and metadata and SCORM standards Microsoft | http://www.microsoft.com/elearn/support.asp

UK LOM Core UK Learning Object Metadata Framework. Application profile within LOM-1484-12-1 customised | CETIS http://www.cetis.ac.uk/profiles/uklomcore
for UK use.

Systems Interoperability

IMS Enterprise Specification for transferring data about people and groups within an enterprise for HR, student | IMS http://www.imsglobal.org/
records, training, and library systems. enterprise/

IMS Learner Information A specification for recording information about students and teachers for interoperability between | IMS http://www.imsglobal.org/profiles/

Profile internet learning systems.

IMS Content Packaging A specification for packaging and transferring learning materials and their structure IMS http://www.imsglobal.org/content/packaging/

IMS Question & Test An XML language describing questions and tests that supports the transfer of tests, questions and | IMS http://www.imsglobal.org/question/

Inter-operability results between systems

ADL SCORM A reference architecture for an e-learning platform combining interrelated specifications ADL http://www.adlnet.org/index.cfm?fuseaction=sc

ormabt

Miscellaneous

IMS Simple Sequencing Supports the authoring of learning experiences by allowing the description of navigation pathways | IMS http://www.imsglobal.org/simplesequencing/
through a collection of learning activities

IMS Learning Design Specification to describe learning scenarios for reuse or transfer between systems IMS http://www.imsglobal.org/learningdesign/

AGRs The Aviation Industry CBT Committee Guidelines and Recommendations are standards for the | AICC http://www.aicc.org/pages/aicc3.htm
delivery and interoperability of e-learning for aviation




Table 5: Pedagogical quality standards and guidelines

Teaching, Learning and
Technology Group

Seven Principles

http://www.tltgroup.org/programs/seven.ht
ml

Council of Regional Accrediting
Commissions and the Western
Cooperative for Educational
Telecommunications (WCET)

Guidelines for the
Evaluation of Electronically
Offered Certificate and
Degree Programs

http://www.wiche.edu/telecom/
Guidelines.htm

Western Cooperative for
Educational
Telecommunications (WCET)

Principles of Good Practice
for Electronically Offered
Academic Degree and
Certificate Programs

http://www.wiche.edu/telecom/
projects/balancing/principles.htm

American Distance Education
Consortium

ADEC Guiding Principles
for Distance Learning

http://www.adec.edu/admin/papers/
distance-learning_principles.html

Instructional
Telecommunications Council
ITC)

Quality Enhancing Practices
in Distance Education

http://www.itcnetwork.org/quality.html

The American Federation of

Distance Education:

http://www.aft.org/higher_ed/downloadabl

Teachers (AFT) Guidelines for Good e/distance.pdf
Practice
National Education Association | Quality on the Line: http://www.ihep.com/quality.pdf

(NEA), Blackboard Inc. and the
Institute for Higher Education
Policy (IHEP)

Benchmarks for Success in
Internet-Based Distance
Education

IMS Learning Design

Specification to describe
learning scenarios for reuse
or transfer between systems

http://www.imsglobal.org/
learningdesign/

Southern Regional Education
Board

Principles of Good Practice

http://www.electroniccampus.org/student/s
recinfo/publications/principles.asp

Australian National Training
Authority

Flexible Learning Toolbox

http://www flexiblelearning.net.au/toolbox
/

FuturEd, Community
Association for Community
Education (CACE) and the
Office of Learning
Technologies (OLT) of Human
Resources Development Canada
(HRDC)

Canadian Recommended E-
learning Guidelines
(CanREGs)

http://www futured.com/pdf/
CanREGs%20Eng.pdf

Use of the Maturity Model Concept by E-Learning

Researchers

The concept of maturity models is popular and a number of other researchers have
examined the potential of such models in the educational context.

Griffith et al. (1997)

Applies the CMM to the Sothwest Texas State University in order to improve the
deivery of education and other services. Application is limited to using the main five
categorisations to suggest how the institution needs to develop from an initial 'ad-hoc'
status in its formal delivery and planning of services. This work is limited to applying




the CMM in its traditional role of guiding information system development rather
than e-learning delivery.

Manford and McSporran (2003).
Presents a simple CMM derived E-Learning Capability Model (ECM?). Levels are:

1. Initial,

2. Independent,
3. Shared,

4. Organised,
5. Learning.

Key performance indicators are identified for three of these levels (2-4) in the
categories of people, processes and technology. These have then been applied over
four institutions. An interesting aspect of the work presented is the use of an historical
representation to show the evolution of capability over multiple years. Assessments
were performed on the basis of interviews and review of documents.

Vollmer (2003)

Discusses the commercial LMS market and presents a CMM approach with five
levels:

1. Organic

Ad-hoc, reactionary response to individual staff demands.
2. Initiative-Driven

Learning is targeted at process outcomes. Objective is business-unit excellence.
3. Enterprise-Based

The organization can establish consistent learning goals and objectives between
business units. Reuse of IT investments via shared infrastructure.

4. Competency-Based

Learning becomes massively customized to meet end-user roles, performance
needs and individual/teamwork models.

5. Knowledge-Management-Based

Human capital management and knowledge management strategies are unified,
and learning becomes a key element to enhance workplace performance and
innovation.

No empirical basis for the model or evidence of its application is supplied.

Harris (2004)

Presents a six level model for enterprise ELearning improvement. No citations of any
research included and the model appears to have a descriptive rather than empirical
focus and is aimed at the use of e-learning within commercial organisations rather
than educational providers. The model has the following levels:

Level O Nonexistent:

Essentially e-learning is limited to occasional use in the absence of strategy or
explicit management.



Level 1 Initial:

Silo based use of e-learning with an initial level of planning and awareness
developing.

Level 2 Repeatable:

Planning for the use and reuse of e-learning is evident within key aspects of the
business.

Level 3 Defined.:

The use of e-learning is subject to a strategy, operational planning and ongoing
budget provision is made for its use.

Level 4 Managed.:

E-learning planning is aligned within business plans and performance of the e-
learning systems are measured and reported upon.

Level 5 Optimized.:

E-learning is an integral part of operations within and without the business and a
regular redevelopment programme ensures that the systems grow and develop as
the business develops and new technologies become available.

Love et al. (2004)

Applies the idea of maturity models to the use of portfolios by tertiary institutions,
modeling development from ad-hoc scrapbooks through to “webfolios” of authentic
evidence.

Neuhauser (2004)

Presents a model derived from the CMM, called the online course design maturity
model (OCDMM). Identifies five levels:

Level I: Initial

Level 2: Exploring

Level 3: Awakening

Level 4: Synergizing Strategies

Level 5: Integrating Best Practices

Each of these levels is defined using five process areas:
¢ Components and Appearance
* Individualized and Personal
* Use of Technology
* Socialization and Interactivity
* Assessment

The practices were drawn from the literature and are defined in descriptive terms.
Performance against the model is evaluated by questionnaire (not supplied).



THINQ Learning Management Maturity Model

Commercial LMS provider (http://www.thing.com/) created a CMM based maturity
model process for commercial ELearning provision and management in September
2002. Uses the following five levels:

1. Ad Hoc

2. Managed Learning

3. Competency-Driven

4. Integrated Performance

5. Optimized Workforce

Practices are organised in nine areas:
1. Content Management

Testing and Assessment
Performance Management
Competency Management

2. Knowledge Management

3. Collaboration

4. Program Strategy and Design
5. LMS

6. Change Leadership

7.

8.

9.

No empirical basis for the model or evidence of its application is supplied.

Citations of the eMM Methodology and Research

Since the publication of the initial ideas for the eMM (Marshall and Mitchell 2002)
there have been a number of references made to the research. The publication of the
2005 report (Marshall 2005) has seen this grow.

Kirkpatrick (2003)

Focus of the paper is on institutional improvements in the ability to deliver open and
distance education. Cites Marshall and Mitchell (2003) in the context of the need for a
focus on institutional aspects supporting student learning rather than on individual
courses and isolated initiatives.

NHSU (2003)

Document is a discussion paper aimed at informing planning for e-learning support
within the UK NHS training programmes. Document cites Marshall and Mitchell
(2002) noting the benefits of the approach for measuring progress both at the
organizational and sector levels. The eMM is also similarly cited and supported in the
context of the Australian health service by Parkes (2004).

Baruque and Melo (2004)

Cites Marshall and Mitchell (2002) regarding the need for better management of e-
learning within organisations and converts ideas from academia to corporate e-
learning. Presents a reference model for e-learning governance that incorporates
information architecture, processes and sub-processes and governance rules and
metrics. Includes aspects of the CMM in the reference model.



UMass Information Technology Council Subcommittee on
Academic Technology (2005)

This report presents the University of Massachusetts’s vision and implementation
framework for effective employment of technology in teaching and learning. Cites
Marshall and Mitchell (2002) in support of the concept of maturity models for guiding
long term improvements in institutional capability.

Bacsich (2005)

An overview of benchmarking undertaken in the context of the UK Higher Education
Academy benchmarking project. Reviews the concepts underlying benchmarking and
its application to improving the use of e-learning internationally. Provides a brief but
positive overview of the eMM citing Marshall and Mitchell (2004) as well as
Marshall (2005).

Fernando (2005)

Presents a two-dimensional maturity model called the IT-Aligned Learning Maturity
Model (IA-LMM) that measures the institutional IT infrastructure and e-learning
levels. Infrastructure is measured as being:

* Level I: Internal network focused

* Level 2: Global network focused

* Level 3: Information capacity focused

* Level 4: Security and confidentiality focused

* Level 5: Reliability and availability focused

E-learning is measured at the following levels:
* Level 1: Learner administration focused
* Level 2: Learner participation focused
* Level 3: Content development focused
* Level 4: Evolutionary cycle focused
* Level 5: Organizational drive focused

As well as assessing both of these against a set of seven criteria derived from a limited
literature review, predominantly Bates (2000) and Colis and Moonen (2001). The two
dimensional rating is adjusted using a IT Alignment Capacity Index (IACI). As well,
the model includes an underlying Minimum Capability Model (MCM) for
transitional countries not measured by the IA-LMM. Focus is predominantly on the
coordination of the IT infrastructure with e-learning aspects. Paper is theoretical and
does not present any application of the framework.

Lima, P.S.R,, de Brito, S.R., Fonesca, O. and Favero, S. e E.
L.(2005)
Paper on the design of an adaptive learning environment aimed at supporting

communities of learners. Cites Marshall and Mitchell (2004) in the context of
applying software development ideas in the creation of effective e-learning.

Petrova and Sinclair (2005)

Assessment of an online undergraduate business programme at Auckland University
of Technology through a student perception survey. Results are noted as being in line
with the Marshall (2005) findings for AUT.



Choat (2006)

A scoping report for the TEC on the impact that information and communication
technologies are having on the New Zealand tertiary worksforce. Cites Marshall
(2005) as evidence that the sector has a range of capabilities with no clear leaders.
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