Paper 3

Teachers’ Perceptions of  Quality Indicators for  Use of  ICT

Abstract

A framework of measures, components and outcomes as indicators of quality in teaching and learning when using ICT was subjected to a validation exercise.

The exercise covered a national sample of teachers selected to be representative of the various sectors and localities within the country, as well as the age and gender balance of the profession. Teachers were also allocated into groups according to their experience of using ICT

The respondents rated the validity of items covering routine or convergent activities as superior to that of divergent or creative processes. Attitude development issues were given least prominence.

Statistically significant differences between various subgroups of teachers were identified on a range of outcomes-for instance primary school teachers put more emphasis upon the outcomes of shared planning and organisation as well as the management of the quality of outcomes. Female teachers placed greater store on learner reflection and skills development. Teachers in their middle years put less store than their younger or older peers on pupil-self-esteem, confidence and motivation.

Introduction 

MIICE is an acronym for the Measurement of the Impact of Information communications technology on Children’s Education.

The rationale behind MIICE is to define those qualities of good learning and teaching where these processes involve the use of ICT. These qualities often are recognisable but the problem is that they are not so easily defined or assessed.

An instrument was developed, its validity put to the test and then implemented in a variety of contexts within a range of partnership activities. 

A current trend perceives evaluation as a collaborative process involving the building of mutual understanding. In the action research tradition emphasis is placed upon the need to empower practitioners by providing them with a framework that enables them to carry out their own evaluations. This also adds an educative element to the process of judging value, but it requires a culture of reflective practice and a need to provide support networks and training for these new practitioner evaluators.

The Role of the Pedagogue

Whilst ICT has the potential - change is by no means inevitable. ICT can either support and preserve more traditional methods or be an agent of pedagogical change. In other words ICT is often a catalyst of change but does not in itself determine the direction of change. An EC report’s conclusion was that learning is not so much dependent on the use of ICT itself but relies more on the reorganisation of the learning situation and the teacher’s ability to use technology to support pedagogical learning objectives that transform traditional learning activities. ICT is being used to support new ways of learning in a school - the process has nothing to do with ICT as such. The resulting change proved to be much more closely connected with management style, attitudes among teachers, teacher education, pedagogical approaches and new learning styles. In the best case study examples of practice ICT was not an objective for its own sake bur merely represented a mechanism for attaining specific learning objectives.  This ethos fits perfectly with that of the MIICE partners.

Pedagogy and technology have often been treated separately; pedagogy often being based on what the technology appears to permit, rather than fully integrated as a basis for technological design.

ICT changes teaching and learning, but technology is not the main issue. We should always remember: “Technology matters, but good teachers and good teaching, matter more”. (Quoted from the International Federation for Information Processing 2005)

Success ultimately depends upon human and contextual factors rather than particular software or hardware. The focus of MIICE lies upon the human elements – pupils, teachers, students, and managers - with particular emphasis on pedagogical dimensions – including interactions, attitudes, roles, utilisation of information, changes in class organisation and methods. The crucial component is likely to be the teacher and the teacher’s pedagogical approach. These form the heart of both the MIICE framework and underpin its range of practical activities on the ground. 

High-quality educational content enables gains in attainment but only when accompanied by pedagogically - informed practice. It is a difficult task to assess the content and to analyse in a sophisticated way the dimensions of quality in practice. The impact on learning is best measured through longer-term evaluations.

The MIICE network holds a positive view of the value of ICT for learning and teaching while acknowledging the vital fact that ICT is not always the optimal means of achieving important learning goals. MIICE has a strong ethos of sharing in order to help teachers and others make an informed choice about when and how best and to use ICT and thereby reinforce, extend and enhance their pedagogy and so raise pupil attainment.  

The ethos of the MIICE partners with its networks of peer professionals  (supplemented with some links to business partnerships and commercial sponsorship) is one of sharing. Such networking has a clear role - but to disseminate best practice one needs to know the most effective pedagogies.

The UK government recognises that ICT has yet to transform teaching and learning though is has made a major impact in schools .It needs sustaining and embedding in school improvement strategy - in Scotland‘s case this mechanism involves the initiative How Good is our School (HGIOS)? 

Recent Scottish research covering three consecutive surveys (Condie at al) questions how ICT has influenced pedagogy. It concluded that the impact on pedagogy has been somewhat idiosyncratic and diffuse and it is difficult to discern any clear pattern in the impact on pedagogy.

Reported benefits, included increased interest and motivation amongst pupils, and greater independence in learning. Across the three surveys, it appears that the focus in the classroom has shifted somewhat from learning about ICT to learning with the support of or through ICT.

Specific factors associated with ICT having a positive impact on standards included:

Teachers’ understanding of their subjects and the way ICT can support it

Traditions of ICT use within subjects.

Use across the curriculum. (It is an important recognition by the MIICE partners that usage is not just restricted to core subjects)

Quality of leadership and teaching.

The Importance of Leadership and Effective Schooling

Leaders in education are seen as crucial to the effective adoption of ICT within their institutions. In an international comparative study the support of the school head was found to be a key factor in the implementation of effective information literacy programmes. Through better training and development, improved professional and business partnerships, and peer networks they can be enabled to make the effective use of ICT.

Inside schools the effectiveness of innovative methodologies is dependent upon the extent to which it is consistent with regular school practices and in accordance with the school mission.

The Impact2 research reports that even experienced teachers find it challenging to integrate ICT into their teaching if they are unfamiliar with software and hardware.

The BECTA reports for the DfES affirm that schools judged by Ofsted to have very good ICT resources achieved better results than schools with poor ICT. Schools that made good use of ICT within a subject tended to have better achievement in that subject compared with other schools. When schools with similar quality of leadership were compared, those with good ICT resources, especially in core subjects, tended to achieve better results than those with unsatisfactory resourcing. In its 2003 reporting Ofsted rated the effectiveness of school ICT management and leadership as good or better in two-thirds of schools. Furthermore 10 - 16% of schools fully and sustainable embedded their ICT; of the rest 76% were making progress but half of these were firmly committed to embedding. Ofsted confirms ICT is leading to higher achievements in almost all special schools.

A study of secondary schools in England and Wales found that pupils made significantly better progress (in value-added terms) where schools rated ICT use and its perceived impact as significant or substantial (Treadaway, 2001). Abrami (2001) stressed the essential factor for the effective use of ICT in schools as the belief of teachers and pupils that ICT will improve teaching and learning. 

The motivational potential of ICT is important. Impact2 noted that the added value was dependent on the types of use to which it is put. It is unlikely though that ICT can make the same impact in every subject and at every stage - particularly at secondary school level - good quality resources only link to good performance if the quality of leadership is also judged to be good. Moreover ICT learning related to the overall quality of learning.

The ImpaCT2 report noted that pupils in high ICT schools achieved better results than those with low - rated ICT (equivalent to as much as 4 months or 0.2 level of the national curriculum in England) but the relationship between ICT activity and individual attainment is a complex one.

The BECTA review notes the positive effects of specific uses of ICT on pupil attainment. The biggest impacts are in the core subjects – maths, science and English where there has been a wider range of ICT use. In maths and science greatest enhancement is where the ICT use is closely related to specific subject skills and concepts. Impact is strongest where ICT has been embedded in teacher’s practice for some time. The key element is the teacher.

The greatest impact in primary and secondary schools occurs when several of these five key ICT enablers are working well. There is also a considerable and growing impact of home ICT activities.

An institution should progress through stages from the general resourcing and provision of the infrastructure through to improved outcomes and institutional maturity. Despite progress, small schools especially struggle to embed ICT use fully and fail to deploy ICT sustainably. 

The Annual Report of Her Majesty's Chief Inspector of Schools (2004/05) with regard to Information and communication technology concludes that there have been recent improvements in the provision of information and communication technology, and overall performance throughout the 2001/05-inspection cycle for colleges is satisfactory. The overall effectiveness of this area was judged to be good or better in around four in ten of the colleges inspected.

Overall pass rates were mostly good and have improved between 2001 and 2005.  The overall standard of students' work has improved and was a key strength in many colleges in 2004/05. 

The proportion of good or better teaching in ICT is satisfactory. In 2004/05 inspectors judged two thirds of ICT lessons to be good or better which is close to the national average for all colleges. From 2001 to 2005, the overall proportion of good of better teaching in the colleges

inspected has remained close to the national average. The proportion of excellent and very good teaching of practical ICT has remained at around two thirds. The use of information learning technology to develop independent learning has improved. However, it remains a weakness that many curriculum areas are not making effective use of technology to support teaching and learning.

Overall, resources and general access to computers have improved and are now good. Resources are generally good, with improved provision of and access to reliable computers. 

Only one in ten of all colleges inspected were judged to have very good or excellent quality assurance practices in the area of ICT, compared to an overall college average of nearly two fifths. 

A recent ESRC study (2005) led by Sutherland at Bristol University pointed out that despite massive government investment around £1bn in Britain - and numerous initiatives, too little is understood of how information and communication technology (ICT) can help people learn. Too often schools concentrate on acquiring more and more ICT equipment without also acquiring the skills and resources to ensure this equipment is put to good use. As a result, their ICT resources can be used in inappropriate or superficial ways. Some 30% of teachers surveyed failed to make good use of computers in the classroom.

The study reveals that many teachers fear computers will interfere with 'genuine' or book-based learning, particularly in the humanities and creative subjects, and use ICT only for administration and routine tasks.

The report says that many teachers lack the confidence to take the risk of using technology in their subject areas, although they have reasonable facilities at school and they use computers at home.

With appropriate support some 70 per cent of teachers involved in the study successfully used ICT to enhance student learning. but the remainder - 30% - of teachers surveyed failed to make good use of computers in the classroom.

‘Movers’ -Teachers who make good use of ICT

Given the rapidity of technological development the concept of ‘mastery’ is perhaps not so robust as traditionally within the profession.  Which sorts of teachers favour ICT? In practice what tends to happen is that teachers with positive attitudes towards ICT start employing it in ‘ordinary teaching’. Various research studies have investigated the characteristics of teachers and teaching using ICT more successfully or less so. Whether it is the pedagogical practice or linked ICT support that triggers innovations the shift is broadly away from traditional paradigms towards more collaborative and participative forms of learning. This is in some ways mirrored by the debate discussed earlier related to evaluation and whether it should focus upon quantitative or qualitative measures.

Teachers can be helped to raise achievement by extending and enhancing their pedagogy through increasing their capacity to make informed choices about when to or not to or how to use ICT. The best staring points for development for any particular teachers should be that which is in harmony with their teaching styles. However a majority of teachers prefer to use a variation of the teacher-centred model and therefore might need something of a radical change towards pupil-centred teaching and learning. Many observers believe that ICT will empower teachers, transforming teaching and learning processes from highly teacher dominated to pupil - centred. Such a move might represent a paradigm-shift from a behaviourist and objective perspective to learning to that of a constructive view.

One key pedagogical feature is effective explanation. Teachers who favour ICT are likely to have well-developed ICT skills and to see ICT as an important tool for learning and teaching. They are also likely to value collaborative working, enquiry and decision-making by pupils. Teachers who have reservations and resistance are likely to either to exercise a high degree of direction or to prefer pupils to work individually. Attainment gains in numeracy and literacy are indeed made when teachers use ICT to support their teaching, Teachers preferring subject-based to topic-based teaching and more active learning linked with the frequent use by the teacher of examples and counter-examples proved to be a reliable indicator of effective pedagogy of both literacy and numeracy (identified in joint studies by the Universities of Newcastle and Durham).

In this study another critical factor proved to be training. Students who had teachers with more than ten hours of training significantly outperformed their peers whose teachers had five or fewer hours of training.

Supporting Schools

There is a need for school-based support and external support involving reliable technical support and external enabling services. This could involve links with local community and local clusters of schools working with each other. Local training provision alongside participation in national ICT developments, electronic networks and forums. The fact that Scotland is a small country enables easier meshing of local and national networks and the MIICE group benefits from this fact. Another important suggestion from BECTA is that success depends on combining different activities within an overall strategy

Critical Enablers for Effective ICT Use

Five critical factors or enablers for effective ICT learning involve:

Available resources

School leadership

Management of ICT subject

General teaching standards

Teaching of ICT.

The Validation Survey

The validation was concentrated upon the 274 measures aimed at discovering how important each individual measure was as an indicator of quality in learning or teaching.

The validation exercise involved almost 250 teachers across nearly one hundred schools (242 individuals in 96 schools), selected to be a representative cross-section by and across eleven partner MIICE local authorities); the schools ranged across primary, secondary and special education sectors, urban and rural locations throughout Scotland.

Schools were asked to select teachers to be interviewed within three experience categories with respect to ICT usage- novice (with no significant personal experience), user (with some personal experience in the classroom) and movers (with significant professional experience in handling ICT). One per category for each primary school, two each respectively for the secondary schools in the sample and one novice with one user/mover in the special education sector.

All the schools were asked to find teachers reflecting a range of ages and both genders .in order to create a sample that was broadly representative of the Scottish teaching profession. If the schools were able to define their novices etc accurately and create a suitable range it would add to the potential for generalising the results across the profession.

Almost all teachers received face-to-face interviews (mainly on a one-to-one basis), but with some telephone interviews with single teachers in remote schools in the Highlands

The Surface Structure of the Framework

At a key point in its refinement, the framework consisted of 13 outcomes – the broad areas of impact - set out in three groups (of 7,7 and 3 respectively). The 41 components therein are aspects of the outcomes. There are two, three or four components in each outcome. (Several of the 41 components are duplicated and appear within two outcomes).

The components are in turn broken down to more tangible measures. Within each component there are from one to six measures – these being the detailed activities about which questions might be asked when assessing achievement. 

To take one illustration of the relationship between outcomes, components and measures:

‘Skills Development’ is the second of the thirteen outcomes: its third (of three) component’s is – ‘Collection and Analysis of Information’ and in turn this component’s first (of four) measure questions ‘Do learners continue to refine their enquiry skills by using ICT?’ (This component incidentally also recurs in the fifth outcome ‘Investigatory Learning’).
The thirteen components are listed below with their original numbering (1 to 15, with no numbers 8 or 12 that were duly assimilated into other outcomes)

Thirteen Components

1
Learner reflection

2
Skills development
3
Managing and manipulating digital information

4
Shared planning/Organisation
5
Investigatory learning
6
Shared learning
7
Motivation
9
Enhancing learning outcomes
10
Quality of outcomes
11
Self – esteem / confidence
13
Teacher use of computers as productivity tools
14
Teacher facilitating the learning of ICT principles and good habits
15
Teacher use of ICT as a rich and effective means of learning
Scaling and Scoring

The key question that each interviewee had to address to their given list of measures was phrased thus; “How good a measure of quality are the following?”  

There were 4 possible responses (with scoring in brackets)

 Excellent (1) – Valid (2) – Marginal (3) – Unhelpful (4)

Purposes of the Re-analysis of Validation Exercise Data

The full results covering all the measures have been detailed elsewhere.

The aim here was to concentrate mainly at the level of a much more manageable and meaningful number of the outcomes (13) rather than the components (41) or the measures (274), a massive number of dependent variables .The strategies employed were:

Compute totals for all the outcomes and observe their distribution.

Computed subtotals for the instrument’s underlying themes like creativity and attitude development

Established distribution of outcome and thematic scores, examined for statistical properties e.g. the normal curve.

Computed internal reliabilities for each outcome to test their homogeneity

Tested the difference between means using existing (e.g. age) and new independent variables (school type).

The summation of multiple variables representing the 274 measures to create 13 single ones representing outcomes. On average there are 21 measures listed per outcome but some outcomes have considerably more e.g. the massive 34 measures belonging to the first outcome alone. The estimated average loss about 10% of cases by excluding items with missing ratings.

Dividing the new composite variables by number of constituent items to form averages within 1-4 validity scoring range used for each measure. So new scores remain within this 1.0  - 4.0 range

Totalling all their ratings for their constituent measures and dividing by the number of those measures can compute each of the 13 individual outcomes. This maintains a mean rating of between 1.0 and 4.0 as per the original scale. In combining the measures in this way small incremental differences may be built-up to reach statistical significance (or conversely they may cancel-out each other). Totals for the thematic content were computed following the same principles.

The possibilities of examining the effect of two or more independent variables together has its limitations as the dwindling size of the sub-samples (for instance ‘male primary teachers’) becomes too small to uncover many statistically significant differences - although, there is scope to collapse some of the categories to increase the size of some subgroups  - such as secondary maths, science or technology teachers versus the rest of the school subjects represented, or broadening the age – bands.

Collapsing also formed new variables and recoding several to fit in a single variable column included the type of school rather than the three sectors separately. Reconstituting several variables into a single one occupying one column only e.g. type/sector of school to test differences between them
Rather than using a methodology of averaging the means from a spreadsheet SPSS was used to compute fresh variables. Allowing for the exclusion of missing responses the means are totalled over between 46 and 73 cases, the average being 64 cases per outcome
.

The scores for the outcomes were calculated by totalling the number of measures within each one. This ranges from to 14 to 34 per outcome with an average of 21.

Although the full sum of the ratings for complete set of themes could not be computed as an alternative subtotals were made wherever there were at least four constituent measures with completed ratings. 

The three patterns of dividing the 13 outcomes into groups of four or five of each were deployed as follows:

Outcomes   
 1 2 10 13

Outcomes  
 3 5 6 9 14

Outcomes 
 4 7 11 15

Underlying Themes of the Instrument

However given the overall pattern of the data it proved likely that subtotals might suffice as a substitute index. Where a respondent has completed a minimum of four to a maximum of six measures belonging to these concepts then smaller subtotals can be computed The five themes covered were: expectations, convergence (routine), divergence (creativity), attitude development and continued professional development. However the latter, CPD, can be only represented by one each of its three relevant outcomes  (13,14,15) and these were examined in that context. Other postulated thematic linkages that crossed over multiple outcomes over and above the above patterns could not be tested.

These thematic characteristics among learners outlined below were originally identified from the draft measures 

High expectations - included 9 items drawn from six of the thirteen outcomes namely: 1 2 3 4 5 and 7. (Examples of this profile include - ‘relish chance to suggest new approaches, worthwhile strategies’)

Nine measures relevant to routine / convergence spanning five outcomes 1 2 4 6 and 7. (e.g. ‘care to produce work which meets success criteria set by the teacher’)

Another nine measures relevant to creativity or divergence drawn from the five outcomes 1 2 3 4 and 7. (In this context examples of creativity include ‘imagination in the solution of problems, and ‘an appreciation of when ICT is not the optimal means of advancing a project.’)

Six measures relevant to attitudinal development from four outcomes 1 3 5 and 6. (e.g. ‘heightened sense of awareness of diverse needs of varied audiences’).

High Expectations




1 2 3 4 5     7

Routine / Convergence        



1 2    4    6 7   

Creativity / Divergence



1 2 3 4        7 

Attitudinal Development



1    3    5 6

Continued Professional Development




13 14 15
.

Tables 5 to 15 Cross-tabulations of Independent Variables associated with Teachers or their Schools with Various Outcomes and Themes (with results of ANOVA, F statistic and significance levels)

Table 5

	School Location
	Managing & Manipulating Digital Information
	Investigatory Learning

	Urban
	1.7
	1.6

	Suburban
	1.9
	1.9

	Rural
	2.1
	2.0

	F
	4.9
	3.2 

	Significance
	.01
	.05


Table 6

	Type of School
	Shared Planning/

Organisation
	Quality of Outcomes

	Primary
	1.7
	1.5

	Secondary
	2.0
	1.9

	Special
	2.4
	1.3

	F
	6.3
	5.4

	Significance
	.01
	.01


Table 7

	Size of Secondary School
	Managing & Manipulating Digital Information
	Investigatory Learning
	Enhanced Learning Outcome

	Under 600
	1.5
	1.5
	1.3

	600-1200
	2.0
	2.0
	2.0

	201 or over
	2.2
	-
	2.6

	F
	4.2
	3.6
	6.0

	Significance
	.03
	.04
	.01


Table 8

	Stage of Primary
	Enhanced Learning Outcome

	P 1-3
	1.9

	P 4-5
	1.1

	P 6-7
	1.3

	All or most stages
	1.8

	F
	4.4

	Significance
	.02


Table 9

	Secondary Subject
	Learner Reflection
	Quality of Outcomes

	Language
	1.7
	2.0

	Maths Science Technology
	2.1
	2.1

	Social Studies RE
	2.0
	1.5

	Creative Aesthetic
	1.7
	1.5

	F
	3.5
	4.2

	Significance
	.03
	.02


Table 10

	Secondary Subject
	Learner Reflection
	Skills Development
	Quality of Outcomes
	High Expectations
	Routine

	Maths Science Technology
	2.1
	2.1
	2.1
	2.1
	2.0

	Other Subjects
	1.8
	1.7
	1.6
	1.8
	1.6

	F
	7.4
	5.8
	9.4
	4.2
	5.3

	Significance
	.01
	.01
	.01
	.05
	.03


Table 11

	Sex of Respondent
	Learner Reflection
	Skills Development
	Quality of Outcomes
	High Expectations
	Routine
	Diverge

	Male
	2.2
	2.0
	1.9
	2.3
	1.9
	2.2

	Female
	1.9
	1.7
	1.6
	1.8
	1.6
	1.8

	F
	9.5
	8.2
	5.1
	11.0
	6.4
	7.7

	Significance
	.01
	.01
	.03
	.01
	.01
	.01


Table 12

	Sex of Respondent
	M1
	M2
	M10

	Male
	2.3
	2.1
	2.0

	Female
	1.8
	1.7
	1.5

	F
	7.9
	5.3
	6.8

	Significance
	.01
	.02
	.01


Table 13

	Age of Respondent
	Motivation
	Teacher use of ICT as a rich effective means of learning
	Convergence

	Under 30
	1.9
	1.6
	1.6

	30-39
	2.0
	1.7
	1.9

	40-49
	2.2
	2.0
	1.9

	50 or over
	1.7
	1.6
	1.6

	F
	4.6
	4.2
	3.0

	Significance
	.01
	.01
	.04


Table 14

	ICT Experience
	Convergence

	Novice
	1.6

	User
	2.0

	Mover
	1.8

	F
	4.8

	Significance
	.01


Table 15

	Age–ICT Experience
	Motivation
	Self-Esteem / Confidence
	Teacher use of computers as productivity tools
	Teacher use of ICT as a rich & effective means of learning
	Convergence

	Youngest + Oldest Users
	1.8
	1.7
	1.7
	1.7
	1.5

	Youngest + Oldest Novices + Movers
	1.8
	1.8
	1.6
	1.6
	1.6

	Mid-age Users
	2.4
	2.3
	2.1
	2.1
	2.2

	Mid – age Novices + Movers
	2.0
	2.2
	1.9
	1.9
	1.8

	F
	5.3
	5.0
	2.9
	3.9
	7.8

	Significance
	.01
	.04
	.05
	.02
	.01


Discussion of the Instrument’s ability to discriminate between groups 

The testing of differences between the mean scores on the range of outcomes and themes between various groups of respondents achieved statistical significance in the instances outlined below.

Greater importance was attached by teachers in urban schools (means of 1.7 and 1.8 respectively) than those in suburban areas (means of 1.9 for both) and rural areas (average of 2.1 and 2.0) towards the managing and manipulating digital information and covering investigatory learning outcomes (Table 5) It may be that teachers in urban areas are better situated to receive support and for networking with others and thereby attribute more importance to ICT issues.

Table 6 shows that primary school teachers put more emphasis on the outcomes of shared planning and organisation as well as the management of the quality of outcomes.

There were higher expectations from teachers in smaller secondary schools than in larger ones with regard to the management and manipulating digital information, investigatory learning and the management by teachers of enhanced learning outcome (Table 7).

Teachers in the early primary stages (rather than the later ones) put less emphasis upon enhancing learning outcomes (Table 8).

Surprisingly perhaps there were apparently lower perceptions of validity from secondary teachers of maths, science and technology than other subject teachers on quality of outcomes and learner reflection, skills development, high expectations of learners and routine activity (Tables 9 and 10).

The female teachers in the sample place greater store by the validity of the quality of outcomes, learner reflection and skills development and the themes of high expectations, routine and divergent activity (Table 11). Table 12 is indicative of how the individual typical measures discussed earlier reveal similar differences between the male and female teachers.

Table 13 illustrates how the youngest (under 30) and the oldest (50 plus) subgroups of teachers put greater weight on the outcomes concerned with pupil motivation and the their own professional development concerning the facilitation of ICT as a rich effective means of learning. Together with age the experience with ICT also differentiates motivation Putting them together this mid age-band of thirty and forty - something respondents, whether users, movers or novices put less store than their younger or older peers on pupil motivation, managing their pupils self-esteem and confidence, routine convergent activities, professional development of teachers, use of computers as productivity tools and facilitating the use of ICT as a rich and effective means of learning.

Novices and movers appear to have more belief than users in the importance of motivation. Teachers classified as ‘novices’  (overall average of 1.8) and those classified as ‘movers’ (average of 1.9) are apparently more ambitious than those classified as ‘users’ (average of 2.0) - these are shown in Tables 14 and 15. These two variables can interact and compound their effects. Users may be at more risk of being demotivated through negative experiences with ICT than novices, Novices may be affected by how well resources are distributed around the school.

In general the teachers favour the more practical and routine rather than the more creative use or the attitudinal development on the part of learners.

More support from teachers for routine activity than for creative activity - an overall average of 1.7 for routine activity against an overall average of 2.0 for creative activity and generally teachers are less happy with skills associated with attitudinal development than with others (Table 4). The overall average for creative activity it is significantly higher than the average for routine activity (1.7) and convergent activity  (1.8). Teachers classified as  ‘novices’ (average of 1.7) and teachers classified as ‘movers’  (average of 1.7) are more sympathetic to routine activity than teachers classified as ‘users’ (average of 1.8) 

One factor behind a shift in attitudes away from the entirely worthy Scottish tradition of ‘mastery’ by teachers before they dare to go near a learner perhaps because no one ever completely ‘masters’ ICT given the speed at which it evolves.

Conclusion

The reception given to any new development or resource by the teaching profession is very critical . The contents MIICE toolbox was  generally well received above .at the outset and differences in emphasis between various subgroups have been outlined and it has proven adaptable and flexible for teachers to use in a wide variety of contexts,

