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Abstract: Learning and teaching practices in Higher Education have developed rapidly in recent years with practices frequently involving the use of a range of modern technologies with the aim of enhancing the student experience.  To progress the necessary user skills, staff and students are involved in organisational training and development initiatives although this support can leave “gaps” in the ownership of the knowledge by individuals.  Greater understanding of these differences would enhance continuing organisational and localised staff development ensuring that the learning potential of each participant is maximised and thereby assuring the quality of the student learner experience.  Reflecting existing methodologies in e-learning, this paper considers theoretical models used in a cross-sector benchmarking process.   One of these approaches is developed further to provide a quantitative measure of the impact of learning through technology to various user groups and identify the “gaps” in understanding.  This informs the positioning and approach of subsequent training and development approaches designed to produce an effective and efficient outcome for all participants.  A case study involving feedback from staff and student in their understanding of the use of learning through technology highlights the impact of the training todate and indicates the positioning and direction for subsequent training and development.
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1 Introduction
The introduction of the world wide web during the 1980’s stimulated a step-change in teaching and learning styles incorporating a range of approaches, from the tutor-led didactic style imparting key knowledge with students as passive learners, to the learners taking an increasingly participative role with the tutor as facilitator.  A blend of modern technologies added to this mix, enabling teaching and learning to become accessible on an “anywhere, anytime, anyhow” basis.  These changes, mixed with an emphasis of student as a “customer” and a need to provide a consistently high quality student experience have placed considerable pressures on teaching staff, who are often themselves “learners” but with different types of support needs.  

To increase the impact of learning through technology across the organisation through appropriate targeting of training and development, this paper outlines the development of a theoretical model with a case study implementation applied to higher education.  Section 2 of this paper considers an existing benchmarking model of organisational learning through the use of technology, developed  further in section 3 to apply to different user groups and enable a measurement of impact.  In Section 4, this approach is tested through a case study involving a higher education organisation with outcomes informing the types of subsequent training and development.  Section 5 provides a summary and outlines areas for continuing research. 

2
Evaluating organisation learning with technology 

A considerable amount of work on benchmarking in universities is available, mostly oriented to benchmarking administrative processes with little directly about e-learning (Bacsich, 2005). Work of direct applicability was carried out by the National Learning Network, oriented to the UK Further Education sector which required extensive reworking to ensure applicability to its Higher Education partner. 
Focusing on the embryonic nature of understanding in the implementation of learning using technology across educational organisations, a UK national Benchmarking and Pathfinder programme was undertaken between 2003-2008.  This provided UK Universities with a structured approach with the aim of improving organisational approaches of learning using technology and assist with its continued implementation.  This programme had a main goal of each higher education institution undertaking a fundamental analysis of its own e-learning processes, provision and practice to inform future organisational development decisions.  Participating universities from across the UK selected one of five methodologies (JISC and the Higher Education Academy, 2009, p3) outlined below:-
2.1 ELTI (Embedding Learning Technologies Institutionally)

ELTI focused on three key areas, i.e. culture, infrastructure and expertise.  The ELTI audit, originally developed as part of a Joint Information Systems Committee (JISC) project in 2003, was originally designed and developed to inform the process of embedding learning technologies, to assist in developing appropriate institutional structures, culture and expertise and to encourage cross boundary collaboration and groupings.   Its approach focused on three general areas for exploration (Culture, Infrastructure, and Expertise) with twelve key factors (four in each area) and up to ten agreed indicators reflecting institutional context for each factor. Indicators are expressed as positive statements, which can be assessed according to a 1-5 scale but which can also include qualitative statements. 
2.2 eMM (e-Learning Maturity Model)
The e-learning Maturity Model (Marshall and Mitchell, 2002) is a benchmarking and quality

improvement framework originating in New Zealand and developed as a tool for informing and guiding the systematic improvement of e-learning by institutions. Based on the 'Seven Principles' of Chickering and Gamson (1987) and 'Quality on the Line' benchmarks (IHEP 2000), it is widely accepted as providing guidelines or benchmarks for e-learning delivery (Sherry, 2003). The eMM uses the maturity model concepts developed originally by software engineers (Paulk et al., 1993; El Emam et al., 1998) providing an analysis of institutional e-learning capability and enabling the assessment of areas of strength and weakness to inform further developments.  The processes used in the original version of the eMM (Marshall and Mitchell, 2004) demonstrate that an organisation’s processes mature along a five-step model (learning, development, support, evaluation and organisation) of capability in learning through technology, moving from ad hoc processes and decision-making to an informed, engaged and reflective culture of continuous improvement.  
Experience of applying the first version of the eMM approach focused in the field of software engineering, demonstrating that most institutions assessed showed a low level of capability for the processes selected (Marshall & Mitchell, 2005). This supported the view that e-learning could be implemented more effectively and efficiently in most institutions.

The eMM is aimed at assessing the quality of the processes rather than promoting particular approaches. These align developments with maturity and experience and define key aspects of the overall ability of institutions to perform well in the delivery of e-learning.  Each process is selected on the basis of its necessity in the development and maintenance of capability in e-learning. 

2.3 MIT90s

MIT90s is a conceptual framework developed at Massachusetts Institute of Technology(MIT) (Scott Morton, 1991) for planning and monitoring strategic change in relation to e-learning.  It represents an organisation as comprising five interacting elements: strategies (for technology use); organisational structures; individuals in roles; management processes; and technologies.  The MIT90s initiative developed several other pieces of work of which two are from Henderson and Venkatraman (1993).  This approach states that business use of IT passes through five levels, differing in both the degree of business transformation and in the range (and amount) of potential benefits. The levels are: Localised exploitation, Internal integration, Business process redesign, Business network redesign and Business scope redefinition.   Levels 1 and 2 are called evolutionary levels with levels 3, 4, and 5 being revolutionary levels. This approach uses a 5-point scale to benchmarking with ELTI and Pick&Mix being others who adopt this approach.   
2.4 OBHE/ACU

OBHE/ACU is a benchmarking methodology run by the Observatory on Borderless Higher Education, a joint initiative of the Association of Commonwealth Universities (ACU) and Universities UK, the association of all UK universities. The OBHE methodology is a collaborative benchmarking methodology where a group of institutions get together and jointly agree relevant areas of interest (in this case, within the e-learning space) and in a later phase, look for good practices. The methodology dates back to benchmarking work done for European and Commonwealth universities in the 1990s.  This approach was used in work done for the Organisation for Economic Co-operation and Development (Vincent-Lancrin and Garrett, 2005),  based on a detailed, qualitative survey of current e-learning practice in 19 institutions of higher education in North America, South America, Europe and the Asia-Pacific region. The information gathered through this survey was complemented by quantitative data collected by OBHE from the 500 members of the Association of Commonwealth Universities and of Universities UK.  
2.5 Pick and Mix

The Pick & Mix benchmarking methodology (Bacsich, 2005) is based on a systematic review of other approaches to benchmark learning through technology, looking for commonalities of approach, but also considering innovative aspects. It does not impose methodological restrictions and  incorporates aspects from a cross-section of quality, best practice, adoption and benchmarking. It includes a set of core and supplementary criteria, with an opportunity for the inclusion of local criteria specific to the needs of a participating institution.
3 Evaluating impact  from organisational e-learning initiatives

Institutions often identify aspects of related weakness and address them strategically. However, learning organized centrally often leaves “gaps” in individuals learning which are hidden reducing the impact of overall progress.  The focus in this paper is to develop a theoretical quantitative model for the impact of an organisational approach by providing a measure of personalized learning (from organisational learning initiatives).  Building on the previous organisation focused analyses (JISC and the Higher Education Academy, 2009), following careful consideration, the eMM processes (Marshall, 2006) were selected as an appropriate approach to use as it enabled links between existing organisational and individual processes leading to an overall impact analysis.  

3.1 The eMM processes  

Working with version two of the eMM (Marshall, 2006), the processes are defined as:
· Learning: ten processes that directly impact on the pedagogical aspects of e-Learning

· Development: seven processes surrounding the creation and maintenance of e-Learning resources

· Support: six processes surrounding the oversight and management of e-Learning

· Evaluation: three processes surrounding the evaluation and quality control of e-Learning through its entire lifecycle.

· Organisation: nine processes associated with institutional planning and management.

This enables a complex area of institutional work to be broken down into related sections.  Expressing these processes from different perspectives, e.g. organisational/individual, staff/student, private sector/public sector, provides indications of performance for different user groups enabling impact to be quantified with the identification of areas for further training and development. 
3.2
Evaluating the impact of learning through technology through the eMM processes
From the organisational perspective, a model for the impact (
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where values from the summation of equations are represented as:
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The impact of e-learning initiatives on organisational learning is determined by:
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Similarly, the impact of e-learning initiatives on individual learning is determined by:-


[image: image9.wmf]9

3

6

7

10

9

1

3

1

6

1

7

1

10

1

å

å

å

å

å

=

=

=

=

=

+

+

+

+

=

i

Ii

i

Ii

i

Ii

i

Ii

i

Ii

I

O

E

S

D

L

I


Therefore, any gap between the perceived impact between organisational and individual aspects is given by:
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Considering information from another aspect of a matrix, additional equations providing an overview from organisational and individual perspectives can be derived:
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Organisation
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Similarly, gaps between the perspectives are given by:

Learning
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4
Applying the model to a real-life situation

This impact-focused model was applied to data collected at a UK higher education organisation during 2008.  Facilitated centrally across five main subject areas, staff and students were invited to respond to online questions to inform further training and development in specific areas of learning through technology across the organisation.  Responses were received from 104 staff and 193 students with a range of abilities, subject specialisms and experiences and expectations.    
4.1
Defining the processes

Reflecting the real-life scenario, the processes were categorized as follows:

· U: User focused questions on aspects of usability of a virtual learning environment to staff and student users

· T: Training focusing questions to gauge the appropriateness of training provided to staff and student users

· C: Questions relating to discussion of learning through technology by staff

· S: Questions relating to use of plagiarism software by staff and students

Questions for staff (Table 1. Staff Questions) and students (Table 2. Student Questions) are given below:- 
	Code
	Description
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	Do you use the virtual learning environment to get course materials and information?
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	If so, do you find the virtual learning environment easy to use?
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	Do you think your students find the virtual learning environment easy to use?

	
[image: image24.wmf]4

Sf

U


	Are you able to get help in using the virtual learning environment when you need it?
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	Have you received adequate training in using the virtual learning environment?
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	Have you used plagiarism detection software with your students?
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	Do you think there is much discussion within the University about the best way to help use technology to learning?


Table 1: Staff Questions
Some of these questions are mirrored in questions for students indicated below:
	Code
	Description
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	Do you use the virtual learning environment to get course materials and information?
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	If so, do you find the virtual learning environment easy to use?
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	Are you able to get help in using the virtual learning environment when you need it?

	
[image: image31.wmf]St

T


	Have you received adequate training in using the virtual learning environment?
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	Have you used plagiarism detection software in your assignments?


Table 2: Student Questions
A model for staff and student learning impact across the organisation is given by:
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Usability by staff and students
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Training of staff and students
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Communication among staff 
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Plagiarism software use by staff and students  = 
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Using these definitions, the impact of learning through technology on staff 
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(1)
with the gap representing the difference between positive and negative perceptions.

Similarly, the impact of learning through technology on students
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Therefore, the gaps of understanding to inform subsequent training and development by staff and student user groups is given by
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Specific areas involving staff and student learning can be considered to inform further localized support:
Usability:
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(4)

Use of plagiarism software: 
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Training: 
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Similarly, gaps between staff and student learning across the University can be identified to inform further localized support:
Usability:
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Use of plagiarism software
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Training: 
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4.2 Implementation
4.2.1
Cross organisational Impact

From equation (1), the positive impact on staff learning through technology
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where 
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denotes staff data in each of the categories in equation (1).

Then,
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Similarly, information on responses indicating negative impact
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Therefore, the gap on staff engagement with learning through technology
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Similarly, from equation (2), the impact on student learning through technology 
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for all student data in each of the usability categories.

Then
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Similarly, information indicating negative impact is represented by:
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Therefore, the gap of student engagement of learning through technology is given by:
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The impact on staff and student learning in specific areas can also be determined.

From equation (4), staff and student engagement in usability aspects is given by:
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From equation (5), staff and student engagement in plagiarism software is given by:
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From equation (6), staff and student engagement with training provided is given by: 
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Similarly, gaps between staff and student learning across the University can be identified to inform further localized support.

From equation (7), differences in staff and student engagement in the use of learning technologies is given by:
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From equation (8), differences in staff and student engagement in the use of plagiarism software is given by:
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From equation (9), differences in staff and student engagement in training is given by:
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4.2.2 Impact in subject specific areas

Applying data from subject areas to equations (1), (2) and (3) gives the positive impact on staff learning through technology by:
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where 
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denotes the area A staff data in each of the categories in equation (1). 

Similar equations exist for areas B to E where:

area B:  
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area C:  
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area D: 
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An overview of various impact levels of learning through technology as reported by staff and students in the different areas (Table 3. Comparison of student responses) is given below:-
	
	A
	B
	C
	D
	E

	+ve impact (staff)
	59
	50.5
	34
	9
	26.75

	-ve impact (staff)
	33
	22.25
	16
	15
	27

	% gap in staff engagement
	28%
	39%
	36%
	-25%
	0%

	+ve impact (students)
	76.75
	64
	51.5
	6.5
	47

	-ve impact (students)
	64
	63.75
	44.75
	6.5
	42.5

	% gap in student engagement
	9%
	0%
	7%
	0%
	5%


Table 3: Comparison of student responses
From equations (4) – (9), staff (Table 4. % gaps of staff learning through technology across areas A-E) and student (Table 5.  % gaps of student learning through technology across A-E) engagement in the use of learning technologies, e.g. usability, engagement with plagiarism software and training are given below:-
	Staff
	A
	B
	C
	D
	E

	Gap in Usability (Staff)
	53%
	89%
	76%
	14%
	32%

	Gap in Software (Staff)
	-21%
	-54%
	-29%
	-78%
	-47%

	Gap in Training (Staff)
	59%
	91%
	63%
	0%
	18%


Table 4: % gaps of staff learning through technology across areas A-E

	Student
	A
	B
	C
	D
	E

	Gap in Usability (Students)
	74%
	72%
	80%
	67%
	70%

	Gap in Software (Students)
	-59%
	-89%
	-85%
	-100%
	-84%

	Gap in Training (Students)
	42%
	56%
	66%
	60%
	66%


Table 5: % gaps of student learning through technology across areas A-E

4.3 Analysis 

4.3.1 Outcomes across the organisation

Using the results from section 4.2, analysis of the organisational impact of learning through technology for staff and student using the case study data provided the following outcomes.  
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	Figure 1: Cross-organisational staff impact
	Figure 2: Cross-organisational student impact
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Figure 3: Cross-organisational % gap
More positive than negative impact responses were received from staff (Figure 1. Cross organisational staff impact) and students (Figure 2. Cross organisational student impact).  A comparative percentage representation of the gaps informed subsequent training and developments for both participant groups (Figure 3. Cross organisational % gap).  From the staff perspective, the larger gap in understanding suggests that subsequent training featuring different stages of difficulty would be appropriate.  Engagement needs to be available at an appropriate level for understanding and confidence, designed to raise capabilities to more consistent levels.  The gap in student impact although important is less distinctive demonstrating that there is a smaller differential in capabilities and understanding.  Further training and development is required and this could be implemented through a more general level of approach.   

Further investigation of some of the impact components from equations (12), (13) and (14) in Figure 4 enables closer scrutiny of the gaps to inform further training developments for staff and students.
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Figure 4: Cross-organisational staff positive and negative impact responses
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Figure 5: Cross-organisational student positive and negative impact responses
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Figure 6: Cross-organisational staff and student % gaps 
An overview of three components from the staff (Figure 4. Cross-organisational staff positive and negative impact responses) and student (Figure 5. Cross-organisational student positive and negative impact responses) impact equations.   A comparative gap analysis of the three components across the organization is provided (Figure 6: Cross-organisational staff and student % gaps).  Overall, students demonstrate higher levels of engagement with usability aspects than staff.  Also, more students than staff indicate that they have engaged with training to develop their skills.  Both these measurements support the need for further staff development to support raised confidence and skills with appropriate focus on these specific areas.  The numbers of staff and students who demonstrated engagement with online plagiarism software was very small, demonstrating a need to provide training and encourage its use leading to wider use of technology in learning.

4.3.2 Outcomes for specific areas of the organisation

Developing the analysis further, consideration of staff and student responses across five working areas enabled further examination of the information from a subject perspective.  
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Figure 7: Staff impact across areas A-E
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Figure 8:  Student impact across areas A-E
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Figure 9:  % gaps to inform staff and student training and development
Area A attracted more positive than negative responses from staff (Figure 7. Staff impact across areas A-E) and students (Figure 8. Student impact across areas A-E) although greater segmentation was evident between the staff responses, highlighted in the staff response in the gap analysis (Figure 9. % gaps to inform staff and student training and development).  This suggests that a range of abilities and confidence exist within the staff.  Hence, a training programme with different stages of learning would be appropriate to ensure that all staff can engage at an appropriate level to develop their overall skills.  This would also ensure that all staff capabilities are raised to more consistent levels.  Student responses for area A (Figure 9. % gaps to inform staff and student training and development) suggests that there is less evident range in skill levels.  Consequently, more general support to reduce the number of negative responses and support the student learning experience would be appropriate.  Subsequently, this working area has encouraged staff to develop their learning technology skills through general training and development sessions.  To support use of the virtual learning environment, staff have been able to access support from a central area of the organisation and have been encouraged to relate their skill development to the focus of their student needs.  Student training is following a general needs-driven approach across the area.

Area B attracted more negative than positive staff responses (Figure 7. Staff impact across areas A-E) with an equal number of positive and negative student responses (Figure 8. Student impact across areas A-E).  The staff gap analysis (Figure 9. % gaps to informs staff and student training and development) suggests a wider spread of abilities and confidence than in area A.  Therefore, a training programme implemented across the area would ensure that the majority of staff would be able to engage quickly with the aim of increasing skills at appropriate intervals.  As in area A, the student response suggests that there is need for continuing support at a general level to reduce the number of negative responses and increase technological skill levels. Subsequently, this working area has followed the outlined approach for staff enhancement of skills.  A slow but steady pace supported by a range of learning technology projects has enabled some staff with a range of technological skills to become more confident with their skills and their abilities to apply them to various situations.  It has also enabled other staff to become more aware of the use of learning technologies at a more peripheral level to inform general understanding.  A subsequent cross-area training and development programme, focused on the use of the virtual learning environment, has built on this to raise the levels of skills and confidence.  Further subject specific training and development is underway to inform engagement at discipline specific levels.  Training for students is following a general approach across the working area.

In Area C, staff and student responses were more positive than negative in perspective (Figure 7.  Staff impact across areas A-E & Figure 8. Student impact across areas A-E).  ).  As in area A, the staff gap analysis (Figure 9. % gaps to informs staff and student training and development) suggests that there is a range of abilities and confidence in the use of learning technologies so a training programme requiring different stages of capability and skills would be appropriate to ensure that all staff are able to engage at an appropriate level and designed to raise more consistent levels.   The student impact factor (Figure 9. % gaps to informs staff and student training and development) suggests that there is a wider range of overall abilities in area C so a student support programme needs to accommodate the different ability levels.  Subsequently, this working area has successfully developed the skills of their staff and students following this staged approach.  This has resulted in raised skills and confidence levels across the area.  

Area D recorded the lowest number of survey respondent.  The responses highlighted more positive than negative responses.  It is evident (Figure 9. % gaps to informs staff and student training and development) that this area has a wide range of abilities and confidence of learning through technology, suggesting that staff already have an awareness of the possibilities than learning through technology can offer.  To progress, a staged development programme would be beneficial for staff to raise confidence and skills levels.  Student responses were more positive than negative and a support programme would be beneficial.  Taking this forward, this working area has a smaller number of staff within it who are dispersed across a wider geographical area.  Consequently, a training and development programme, presented in blended learning form and focused on specific discipline areas, would enable staff to access at appropriate points and skills levels.   Reflecting the dispersion, to support student learning, this could lead to the further development of  the learning curriculum through blended delivery which would support and encourage the development of student skills through a staged approach.

Information collected for Area E demonstrated that staff were slightly more negative than positive about learning through technology (Figure 7. Staff impact across areas A-E) also highlighted in the negative comparative gap analysis outcome (Figure 9. % gaps to informs staff and student training and development).  Student responses demonstrated a reverse outcome with more students being positive about their engagement with learning technologies.  As in area B, this outcome suggests that a cross-area training and development programme should provide opportunities for the development of skills and confidence at various stages.  Subsequently, cross-area training and development has focused on a general approach to the use of the virtual learning environment with a focus on specific aspects of learning, teaching and assessment.  Further training and development will continue to support staff in their development as their skills increase with training for students following a similar approach.

4.3.3 Outcomes for impact components across the organisation
Analysis of the three components (Usability, Software and Training) in the staff (Figure 10. % gaps from staff responses in specific impact components across areas A-E) and student (Figure 11. % gaps from student responses in specific impact components across areas A-E) impact equations across the five working areas A-E is provided.  

[image: image102.png]-100%

-50%

0%

50%

100%

® % Gap in Training (Staff)
% Gap in Software (Staff)
m% Gap in Usability (Staff)





Figure 10: % gaps from staff responses in specific impact components across areas A-E 
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Figure 11: % gaps from student responses in specific impact components across areas A-E 

Comparisons of each component for staff and students follow a similar positive and/or negative pattern within each of the working areas A-E.   In particular, the gap in awareness of and engagement with the use of plagiarism software is evident across the organisation with some differential in the levels between areas.  Overall, this detailed information of impact components across the specific working areas with staff and student user groups has enabled the focused targeting for subsequent training and development within working areas to increase the overall impact of learning through technology.

2 Conclusions
This paper further developed an existing e-learning benchmarking approach to provide a quantitative model for impact analysis for different user groups and provide a supportive framework to guide further developments.   Reflecting the early stages of this work, there are some limitations with the approach to date. Continuing work is focusing on maximising reliability of the overall model by, for example, ensuring appropriate categorisation of processes and optimising weighting factors within and between some processes to reflect different real-life applications. Illustrated through a case study application, the outcomes from the model enabled the recommendation of further localised training developments reflecting individual area needs and linked to organisational initiatives.  Subsequent feedback from implementation will inform further applications of the model to user groups across a variety of organisations with the overall aim of maximising the impact of training and development in learning using technology.
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