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The focus of this paper is to look at ways of developing pupils’ ICT skills and broader digital competence, within the science curriculum, in line with the requirements of the new Digital Competence Framework (DCF). As part of a PGCE programme, teaching practice was spent within the science department at this School (School A) between the end of October 2018 and the end of February 2019. The placement began shortly after the Education and Training Inspectorate for Wales – Estyn – carried out an inspection at School A. During the inspection, using its four-point judgment scale (Appendix A), Estyn evaluated School A to be ‘Excellent’ in three of its five and ‘Good’ in two of its five inspection areas (Appendix B). School A is a popular, well-performing, English-medium Secondary School for pupils aged 11-16. About 50% of the more than 1200 pupils currently on roll opt to attend School A even though they reside outside the normal catchment area. A significant number of pupils (40%) are on the special educational needs register and School A has two specialist teaching units on site, one for dyslexic pupils and the other specialising in autistic spectrum disorder.

As a result of the recent inspection, Estyn has invited School A to prepare a case study on its good practice in relation to professional learning and the curriculum (Estyn, 2018a). As with most Estyn inspections, however, come recommendations for improvements that should be made. Estyn included a total of two recommendations for School A in its report that it published near the end of 2018. The first of these recommendations states that School A should “strengthen the school’s policies and procedures for dealing with any incidents of bullying”. The second of these recommendations states that School A should “improve the provision to develop pupils’ information communication technology skills across the curriculum” (Estyn, 2018a). With the release of the new DCF (Welsh Government, 2016) and its mandatory adoption in all Welsh schools from 2022 it was decided that this new framework should be examined in conjunction with the Information and Communication Technology (ICT) recommendation.

From the literature (Tracy, 2012; Billingham, 2012; Fidler, 2002) it is evident that in order to drive forward new initiatives such as the DCF then strategic planning is an important aspect and schools must learn to use this effectively in their improvement plans. The paper will therefore give an overview of School A’s science department and school improvement plans following Estyn recommendations. It will then go on to give a critical review of why the role of strategic planning to secure improvement is important and give a critical evaluation of what literature says in relation to ICT and digital competence. It will attempt to establish why strategic planning needs to be more effective and will review how School A is attempting to do this in its science department and outline how this links to current literature. It will also highlight the importance of the science department improvement plan feeding in to the overall school improvement plan. These findings will then be presented to the School’s Governors for future consideration regarding school improvement.

The current curriculum in Wales was devised in 1988 for a world vastly different to the one that we live in today (Welsh Government, 2019). The rapid development of new technologies over the last three decades has brought and continues to bring dramatic changes to our society and the way people work. Big Data, the Internet of Things, Drones and Robotics are just a handful of technologies that are driving improvements in agriculture, health, manufacturing and education (United Nations Conference on Trade and Development, 2018). One factor that limits the rate at which these technologies are adopted, however, is the competence of the people that use and interact with them. The 2015 publication of a review of the curriculum in Wales highlights the importance that all pupils leave compulsory education with a high level of digital competence (Donaldson, 2015). This skill is vital for ensuring that these young people are equipped to become successful members of the workforce in today’s society (Welsh Government, 2015). In response to this review and following the guidance of an earlier review published in 2013 by the ICT Steering Group (Arthur et al., 2013), Welsh Government worked with practitioners from digital pioneer schools to create and make available a DCF in 2016. This is the first document to form part of the new curriculum for Wales (Welsh Government, 2016). This document places an enormous amount of responsibility on teachers, and in order to educate the workforce of the future, teachers need to have a sound understanding of ICT and a certain level of digital competence themselves.

Within the main text of the recent report, Estyn (2018a) praises some of the positive aspects of School A in relation to the recommendation. Estyn also outlines what pupils and School A are not doing that have led them to make this recommendation. School A is described as having worked closely with its partner primary schools to enable it to produce stimulating activities for pupils in Year 7 to better help develop their ICT skills. This means that Year 7 pupils are appropriately challenged to develop ICT skills in their first year of secondary school, a really good place to start. School A is also described as providing good opportunities to challenge more able and talented pupils, such as giving them the opportunity to visit a local hospital to learn about medical health professions and make links with their ICT learning. Additionally, having them attend a workshop on cyber-security by staff from GCHQ provides an excellent opportunity for pupils to be able to see the benefits of being digitally competent. Lifelong Learning UK (2007) and Watanabe-Crockett (2019) identifies that “developing learners’ literacy, language, numeracy and ICT skills within meaningful contexts is recognised as one of the most effective drivers for learning for work and life”. This is supported by Hibberson (2012) who believes that embedding digital literacy into the curriculum makes the links between learning and work more real for pupils. However, although most departments provide appropriate opportunities for pupils to practice their ICT skills, and pupils appear competent using basic programs to conduct activities such as word processing and presenting information and research, their use of advanced ICT applications, such as modelling is described as limited, and at an early stage across the curriculum (Estyn, 2018a). On reflection, many aspects of the current ICT provision are good as outlined above, but some important areas need improvement, in particular spreadsheet modelling and data handling (School A, 2018). From this recommendation, School A has amended both its science department and school improvement plans (Appendix C, Appendix D).

School A has a science department improvement plan (Appendix C) available in an electronic format on its internal network (School A, 2017). The plan was produced with input from all teachers and support staff in the science department. The plan extends over a three-year period from September 2017 until August 2020; however, it is reviewed on an annual basis at minimum, and amended if necessary. The plan was last revised and updated early in 2019. There is only one target present on the science department improvement plan that is relevant to the topic of this paper, and that is to improve standards achieved by pupils in ICT by including further opportunities for use where they naturally occur by reviewing and amending the scheme of work, identifying opportunities and training and developing all science staff. The wording within this departmental improvement plan is poor and is criticised at a later stage. Ideally this departmental plan should feed in to the school improvement plan.

School A has a school improvement plan (Appendix D) available in an electronic format on its internal network (School A, 2018). Its format is almost identical to that of the science department improvement plan, the only difference being that its targets are subdivided based on which of the five inspection areas each one best fits. It is a working document, designed to drive school improvement. It was initially published in draft form in June 2018, with the most recent publication becoming available in November 2018, following the recent Estyn inspection. This document covers the period from September 2018 to August 2021. There are three targets present on the school improvement plan that are relevant to the topic of this paper. The first target is to improve GCSE performance in ICT by investigating issues and supporting the head teacher. The second target is to improve ICT across the curriculum particularly in spreadsheet modelling and data handling by staff undertaking training to develop confidence and the provision being reviewed by the DCF coordinator. The third target is to continue to develop ICT across the curriculum by reviewing provision with heads of departments and developing a provision map, by ensuring consistency of high expectation in schemes of work and lessons, by improving opportunities for pupils to develop spreadsheet modelling and data handling and by training and developing staff where appropriate. Again, the wording within this school improvement plan is poor and again is criticised further along.

The existence of very similar digital skills targets in both the science department and school improvement plans show that staff at all levels are aware of the recommendation presented by Estyn in School A’s recent inspection and are putting steps in place to meet this recommendation. The plans suggest that teaching staff will amend schemes of work so as to ensure they incorporate meaningful activities that assist pupils to develop their digital competence on both a basic and advanced level in science where opportunities exist naturally, for example, in measuring and recording data electronically or using internet research skills to find out about different topics. The plans suggest that school leaders will ensure that all staff receive the training they need to be both knowledgeable and confident when delivering lessons that develop this skill. The plans suggest that school leaders will use the GCSE ICT programme of study results to indicate whether actions have been effective in improving digital competence. This paper will not be able to record the outcomes as results are not published until August 2019.

In order to implement the DCF effectively, strategic planning is key. According to Tracy (2012) strategic planning is the “process of identifying the organisation’s needs and objectives then developing strategies and action plans to meet these stated needs and objectives. Everyone works towards the same goals”. This means that schools are now very target oriented in producing improvement plans. It also means that staff throughout the school should be on the same page. Tracy (2012) goes on to identify that strategic planning provides the framework and serves as a roadmap for the organisation and for all decisions that are made. This builds on Fidler’s ideas (2002) where he identified strategic planning as “identifying a future state and trying to plan a route map to get there”. Therefore, departmental and school improvement plans should clearly show targets for improvement and actions on how to get there.

Tracy (2012) has identified one model to implement strategic planning. The steps in her strategic planning model are firstly to identify the purpose, mission, vision and goals of the organisation. This means Senior Leadership Teams (SLTs) in schools need to have a clear idea of where they are going and what they are trying to achieve. They must be able to identify where improvements are necessary and have a clear understanding of the specific actions required to achieve these improvements, being able to evaluate the effectiveness of any interventions within a specific time period. Schools therefore need to set clear targets, actions and time lines in their school improvement plans. It must also be recognised as identified by Fidler (2002) that “each school will have different priorities in terms of what it is trying to achieve for children during their time at the school”. The school improvement plans will therefore have the advantage of being specific to each individual school because no two schools have the same issues nor will they be able to tackle issues in the same way. The next step in Tracy’s model (2012) is to collect and analyse data in a variety of ways from for example: exam results; pupil absences; and pupil, parent and staff questionnaires. Schools can then use this data to inform change. Writing the plan is the third step where targets and actions are clearly identified. The fourth step is to implement the plan meaning that the actions are put into practice. Constant monitoring and evaluation of the actions will be made. Lastly, the plan will be revised as necessary to ensure targets are being met.

Use of this type of model is demonstrated by the SLT at School A both in its science department and school improvement plans. It can be clearly seen that this process has been adopted by School A showing a science department improvement plan for developing ICT skills where natural opportunities occur within the science curriculum. Regardless of the model used there are many advantages from strategic planning and Fidler (1996) identifies these as being that: important factors are less likely to be neglected, information can come from wider groups, all in the organisation develop a whole-organisation view, opportunities and constraints are known to everyone, participants in the process may be able to see opportunities or offer criticism where others cannot, and strategic decisions can be more easily recognised.

Billingham (2012) identifies strategic planning as important for a number of reasons. Firstly, it can be used to improve pupil outcomes. Using the targets and actions within school improvement plans can support pupils in specific ways to improve pupil outcomes and prepare them for the world of work. Secondly, effective strategic planning helps to retain teachers. Fidler (2002) has already identified that involving teachers in decision making improves the motivation and commitment of those involved. This means that teachers will be more motivated if they are involved in the departmental and school improvement planning process. Tracy (2012) also identifies that the strategic planning process should when implemented correctly be a way for teachers to work smarter rather than harder, and involvement of staff in the process generates enthusiasm. Thirdly, Billingham (2012) also identifies that strategic planning can enhance the reputation of the school and failing to plan strategically can be disastrous. It can therefore be assumed that strategic planning has the potential to improve examination success, communication with parents, and generally lead to happier and more contented staff and pupils, whereas not using strategic planning can have a negative effect on these issues. Lastly Billingham (2012) recognises that strategic planning can allow schools to stay within their funding budget. Schools through strategic planning can prioritise their resources and target where new resources such as teacher time, teacher investment and classroom resources are required.

Tracy (2012) supports these views and identifies that good planning can lead to high achievement and good implementation leads to success maximisation. Additionally, she claims that strategic planning eliminates variability in teaching practices, however, she also recognises that this should not prevent creativity amongst teachers. There is a school of thought which suggests that there is a danger that strategic planning can be too rigid and describes strategic planning as “death by a thousand initiatives” and “lead boots and paperwork mills” (Peters, Mintzberg cited in Billingham, 2012). It should be remembered that there should be some degree of flexibility when carrying out strategic planning. Back on the positive side, strategic planning also lessens the need for crisis management by creating and implementing processes for dealing with routine issues (Tracy, 2012). Therefore, planning for given situations is more efficient than having to react spontaneously to these situations when they occur.

One of the challenges in making strategic planning effective according to Tracy (2012) is that all targets must be SMART. This means that targets need to be Specific in that they should be well defined and clearly understood by anyone reading it. They should be Measurable in that it is possible to easily identify whether or not you have succeeded. They should be Attainable in that targets are challenging but reachable. They should be Realistic in that your targets are within reach given the resources available. They should also be Time-bound in that a deadline is set for the target to be achieved by. From this it is clear that to use the strategic planning process effectively all staff involved will need a clear understanding of and ability to set SMART targets. For reasons outlined later, School A is not particularly good at setting SMART targets in its science department or school improvement plans.

This section contains a critical evaluation of relevant literature in relation to ICT and digital competence. In recent years the boundaries between ICT and digital competence have become unclear. Welsh Government (2016) state that “digital competence should not be confused with information and communication technology (ICT)”. The Cambridge Dictionary (2019) describes ICT as “a school subject in which students learn to use computers and other electronic device equipment to store and send information”. According to Welsh Government (2016), digital competence is “the set of skills, knowledge and attitudes that enable the confident, creative and critical use of technologies and systems”. It could be argued here then that ICT and digital competence learning need to go hand in hand, with ICT teaching pupils ‘how to do’ skills and digital competence teaching ‘how to apply’ skills. This could, however, lead to confusion with teaching staff, and with the introduction of the new DCF, they really need to be clear and see the purpose of using the DCF in their own curriculum areas.

Welsh Government (2016) claim that “it is essential for learners to be digitally competent if they are to be informed, capable and have the potential to be successful in today’s society”. The Office for National Statistics (ONS) (2019) reports that “in an increasingly digital age, those who are not engaging effectively with the digital world are at risk of being left behind”. This means that if pupils are not taught digital skills effectively in schools they will be at a disadvantage in the future. The ONS (2019) also identifies that “technological change means that digital skills are increasingly important for connecting with others, accessing information and services and meeting the changing demands of the workplace and economy”. This could lead to people who lack digital skills having reduced opportunities in many areas including the workplace. The ONS (2019) go on to claim that lack of digital competence “is leading to a divide between those who have access to information and communications technology and those who do not”. Therefore, people who have less digital competence are being left on the wrong side of the division. Abramowitz and De Fazio (1994) cited in MacGilchrist et al. (2004) warned that “as knowledge becomes more widely accessible and more complex, the information gap between the ‘haves’ and the ‘have nots’ will widen”. It is therefore imperative that teachers deliver digital competence effectively to try to reduce the gaps in socioeconomic status occurring.

Another major factor that can affect the development of digital competence skills in school pupils is whether they have access to computers and the internet at home. The ONS (2019) identified that “in 2018, 12% of those aged between 11 and 18 years (700,000) reported having no internet access at home from a computer or tablet, while a further 60,000 reported having no home internet access at all. Of those in this age group, 68% who did have home internet access reported that they would find it difficult to complete school work without it, suggesting that there may be educational implications for those without internet access”. The educational implications for pupils without computers or internet access at home therefore are huge and educationalists need to be thinking about providing opportunities for these pupils to have internet access outside school hours. Could the possibility of running school internet cafes be a potential solution to this problem?

It has now been recognised that in addition to the ICT programme of study, digital competence should now become the third cross-curricular teaching responsibility in addition to literacy and numeracy. This means that all teachers should plan to provide appropriate and meaningful opportunities to develop these skills (Welsh Government, 2016). Thus, digital competence teaching opportunities now have to be identified and shown in schemes of work, in all areas of teaching where they occur naturally as part of each subject. It has been recognised that digital competence is as important as literacy and numeracy skills. The DCF outlines the skills that all pupils aged 3-16 should develop on a year-by-year basis. The document was designed to be consistent with the format of the National Literacy and Numeracy Framework (LNF), published in 2013 to drive improvements in developing literacy and numeracy skills. The DCF should be drawn upon by teachers to develop their practice in ICT as well as every other subject (Welsh Government, 2018).
Welsh Government (2018) state that the implementation of the DCF does not necessarily mean that schools need to purchase new ICT equipment, however, schools that work closely with their local authority can ensure that they will always have sufficient access to new technology. This is however questionable as schools and local authorities are always constrained by their budgets.

Over the next few years, schools should be incorporating the DCF into their school improvement plans. Estyn (2018b) have made recommendations to make the implementation of the DCF easier. One of these recommendations is to appoint a digital competency leader who can help the school generate a clear vision of implementing the DCF. Their remit would also be to carry out an assessment of school digital infrastructure and make recommendations on any new equipment that would be required in a budget-constrained, cost-effective way. It is recommended that the digital leader does not come from the ICT department as a non-ICT background leader would give staff in all departments the confidence to adopt the DCF. Over the next few years it will also be imperative that effective strategic planning identifies SMART targets for digital competency as it becomes compulsory in 2022. The digital leaders will be able to assist with this process (Estyn, 2018b).

To return to School A’s science department and school improvement plans. Everyone in the science department at School A was involved in creating the science department improvement plan. This means that everyone was aware of the targets and the actions that would need to be taken to achieve them. This is consistent with DCF recommendations in that all staff in the department have an understanding of and contribute to the development of an improvement plan. As can be seen from the literature discussed above (Tracy, 2012) the target setting in both departmental and school improvement plans are problematic and are now discussed further.

There was only one ICT target on the science department improvement plan. The target mentions using ICT where opportunities naturally occur within science. This links to a recommendation by the DCF to use ICT where naturally occurring opportunities in any subject should be exploited. One problem with this target was that it was under the heading of ICT, should the school be recording such targets as digital competence in line with the new framework? Another problem with this target was it was not a SMART target because it did not clearly state what standards it wanted to improve. It is not measurable because it does not state how much it wants to improve by. It is not attainable, realistic or time-bound because it lacks specificity and is not measurable.

Within science lessons, opportunities were observed where pupils were required to complete digital activities where they naturally occurred in the science curriculum. Examples of this include carrying out internet research into the emissions of different models of cars. The pupils struggled to complete this activity because they were unsure about how to navigate the required internet site due to a lack of digital expertise. Should the science department improvement plan therefore show a specific measurable target for teaching pupils to navigate internet sites? There were occasions where pupils measured and recorded data non-electronically, for example, when measuring and recording the height of a bounced ball. Could this have been a naturally occurring opportunity for them to develop their digital competency skills by recording the data electronically?

Within the school improvement plan there are three ICT related targets. The first is to improve GCSE performance in ICT. The second is to improve standards of ICT across the curriculum particularly spreadsheet modelling and data handling. The last is to continue to develop ICT across the curriculum. With each of the targets an attempt has been made to implement actions but again the targets are not SMART (Tracy, 2012). The first target has attempted to be specific because it states what performance it wants to improve and in which subject, however, it is not measurable because it provides no metric for success, it is not possible to judge whether it is attainable or realistic because there is nothing to measure, and it is not time-bound in that there is no deadline for achievement. The second target attempts to be specific in that it identifies spreadsheet modelling and data handling but does not identify which curriculum, does it mean the ICT curriculum or the whole school curriculum? It is not measurable because there is no metric on which to judge results and without it being measurable it cannot be judged to be attainable or realistic. This target is also not time-bound because it does not have a specific deadline. The third target is not specific because it does not identify which aspect of ICT it wants to improve. It is not measurable because there is no metric for success and therefore it cannot be judged to be attainable or realistic. It also does not have a deadline for achievement.

At School A the SLT are involved in producing the school improvement plan. This can be effective providing that departmental heads can feed into the school improvement plan with information gathered from their departmental teachers. Both Fidler (2002) and Tracy (2012) identify that data should be gathered from staff and that including everyone in the school improvement plan leads to greater staff motivation. School improvement planning in ICT and digital competence is also strengthened by having a digital leader in place as recommended by Estyn (2018b). There are also many naturally occurring opportunities for spreadsheet modelling and data handling within the science curriculum at School A, one example could be costing a project to build a wind farm and it should be ensured that staff at School A can recognise when these opportunities occur.

In order to drive this initiative forward, the following recommendations are being made. Firstly, teachers at School A need to understand what digital competency means as opposed to ICT, otherwise teachers may protest about teaching ICT when they are not subject experts. Training should be provided to give all staff at School A DCF knowledge so that they are able to identify on their schemes of work naturally occurring opportunities to develop digital competency skills. Secondly, all staff at School A involved in strategic school improvement planning need to be able to set SMART targets and training should be available for the SLT at School A to enable them to do this. This knowledge should be cascaded down to all teaching staff so that they become more familiar with setting targets which are SMART. It is very important that both the departmental and school improvement plans have targets that are measurable to reflect whether measures are successful or not. Thirdly, School A should continue to maintain a member of staff to be the digital leader (DCF coordinator), giving them the freedom and flexibility to strategically plan to meet the requirements of the DCF.

The survey carried out by the ONS in 2018 (ONS, 2019) revealed that some pupils do not have access to computers or tablets at home, and some with computers or tablets do not have internet access at home. These pupils are at a definite disadvantage and School A should consider providing computers or tablets for these pupils. However, this initiative will not be completely successful unless pupils also have internet access. School A should establish how many of its pupils fall into this category. Another recommendation therefore would be that School A ensures internet access provision is available either by opening later or making use of primary schools, libraries, FE colleges and internet cafes, within the local vicinity of pupils’ homes. To achieve this, School A may need to provide later transportation home.

In conclusion, School A is attempting to use strategic planning to improve pupils’ ICT and digital competency skills within the science curriculum, but in order to further drive the DCF forward, School A needs to improve its ability to set SMART targets and ensure that all staff are involved in the planning process and understand what digital competency means. Schemes of work in the science department at School A must show where digital competency learning activities and opportunities exist naturally throughout the science curriculum. It is strongly recommended in the literature that pupils understand where digital competency links to the world of work and it is therefore vitally important that science teachers at School A make the connections between what pupils are learning in the classroom and how this will benefit them in the world of work (Lifelong Learning UK, 2007; Watanabe-Crockett 2019; Hibberson 2012). School A needs to consider provision for those pupils who do not have computers, tablets or internet access at home. If School A does not ensure that pupils have these digital competency skills when they leave education, there is a danger that it will not be providing the best opportunities for them to succeed in the workplace and therefore not implementing the requirements of the DCF.
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Appendices

Appendix A – Estyn’s four-point judgement scale (Estyn, 2018a).
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Appendix B – Estyn’s five inspection areas and its judgements for School A (Estyn, 2018a).

[image: ]


Appendix C – Science Department Improvement Plan for School A (School A, 2017).

	Target
	Action
	Review Date
	Success Criteria

	Improve standards achieved by pupils in ICT by including further opportunities for use where they naturally occur.
	Review and amend the scheme of work.
Identify opportunities.
Train and develop all science staff.
	Feb 2018
	Department standards in ICT science improved.







Appendix D – School Improvement Plan for School A, showing targets separated by inspection area (School A, 2018b).

Inspection Area 1 – Standards

	Target
	Action
	Review Date
	Success Criteria

	Improve GCSE performance in ICT.
	Investigate issues and support in Head Teacher performance meeting.
	Jan 2019
Mar 2019
	GCSE performance improved.

	Improve standards of ICT across the curriculum particularly spreadsheet modelling and data handling.
	Staff training to develop confidence.
Review of provision by DCF coordinator.
	Dec 2018
	Improved pupil outcomes in ICT particularly higher-level modelling and data handling.



Inspection Area 3 – Teaching and learning experiences

	Target
	Action
	Review Date
	Success Criteria

	Continue to develop ICT across the curriculum.
	Review provision with heads of departments and develop provision map.
Ensure consistency of high expectation in schemes of work and lessons.
Improve opportunities for pupils to develop spreadsheet modelling and data handling.
Train and develop staff where appropriate.
	May 2019
	High quality provision mapped in departmental schemes of work.
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Copies of the report  Copies of this report are available from the school and from the Estyn website  (www.estyn.gov.wales)  Estyn evaluates a provider’s effectiveness using a four-point judgement scale:   Excellent  Very strong, sustained performance and practice 
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Summary  High aspirations for all pupils are at the heart of the work of Cwmtawe Community  School.  Most pupils display a positive work ethic and are committed to achieving  their potential.  They make strong progress in their knowledge, communication and  skills and achieve high academic standards.  The performance of all pupils  consistently compares favourably with that of pupils in similar schools.  Many pupils  communicate a clear sense responsibility for others, particularly those in their local  community.  The significant amount of time given by pupils to help others and the  substantial sums of money they raise for local good causes are particularly notable  features.   Leaders at all levels have created a culture of high expectations for all aspects of the  school’s work.  They have a strong track record of securing improvements and  sustaining strong performance.    There is a vibrant culture of learning amongst staff and pupils.  High quality teaching  and a flexible, innovative curriculum are particular strengths, and are successful in  enthusing pupils about their studies.  The carefully tailored programme of  professional learning activities supports all staff at each stage in their career,  extremely effectively.   

Inspection area  Judgement 

Standards  Excellent 

Wellbeing and attitudes to learning  Good 

Teaching and learning experiences  Excellent 

Care, support and guidance  Good 

Leadership and management  Excellent 

  


