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Can technology and ICT be used effectively in a classroom that uses a cross-curricular approach?
Abstract:
This dissertation covers the topic of technology and cross-curricular learning. The aim of this literacy based research is to understand the effectiveness of using technology in schools when considering a cross-curricular approach. The research covers a small range of theories including Vygotsky’s Zones of Proximal Development, Skinner’s Behaviourism theory, Gardner’s Multiple Intelligence theory and others. The research also explores opinions from educators such as John Gatto. John Gatto famously expresses his opinion on pen and paper testing as being something negative and doesn’t help children prepare for the real world (Gatto, 2014). To understand how technology can be used in schools, the second chapter discusses the general advantages and disadvantages surrounding technology. Additionally to the general advantages and disadvantages of technology the research will also cover the dangers of technology such as cyberbullying and social media. The research considers how social media impacts children directly, and how it important it is for parents to take care on what they share on the internet. To help understand some of advantages and disadvantages the research covers the topic of technology through Sue Palmer’s book named ‘Toxic Childhood’. This book covers concepts such as ‘cotton wool children’ and how children lack exposure to risk from the outdoor world due to the amount of technology used in their own household (Palmer, 2015). Finally to bring the whole reseach together the final chapter links both technology and the cross-curricular approach, by considering schools that already have implemented technology cross-circularly, by looking as best practice by Estyn. Additionally to this theories will are further discussed. Also, ideas such as using technology for classroom management will be briefly covered.
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Introduction	
One of the main focuses of this dissertation is how ICT is used in a cross-curricular approach. It will also explore what is an effective cross-curricular approach including the drawbacks and benefits of this approach. This dissertation will also consider the main advantages of using technology around children, and what are some of the dangers and disadvantages.
The first chapter focuses on what is a cross-curricular approach and how can it be used in a classroom setting. By looking at PISA (Programme for International Student Assessment) results we can see different approaches in different countries, enabling a comparison to countries who use cross-curricular methods. To be able to consider different approaches, familiarising with different curriculums can help develop a full image on how schools best practice any approach including a cross-curricular approach. By considering different teaching and learning theories and linking them with practices and school policies we gain an understanding of why a cross-curricular approach can work. However, on the other hand how it may face drawbacks when considering the education of children across the globe. By looking at teaching and learning theories an understanding can be gained on how children learn in a cross-curricular classroom. Additionally, this can give an insight on how teachers use a cross-curricular approach in the classroom and how they can potentially collaborate together rather than competing with one another. 
The second chapter considers the advantages and disadvantages of technology, it will consider the viewpoints of Sue Palmer and how she feels technology is impacting a child’s life. The chapter will also consider how behaviour is influenced by technology by looking at B.F. Skinner’s research on children’s behaviour and linking that directly to technology. The chapter will also consider the dangers of technology for a child. Alongside looking at the disadvantages the chapter will also consider how some of these disadvantages can be tackled.
Finally, the third chapter will bring the two previous chapters together by considering how a cross-curricular approach can be used in a classroom when considering ICT and Technology.  The chapter will revisit theories from previous chapters and put them into a practical perspective for teachers and educators. The chapter will also discuss the solutions to the dangers of technology while still using a cross-curricular approach. Classroom management skills will also be considered as the chapter discusses an example of classroom management software, that teachers can use and customise within the classroom. The chapter will also highlight examples of good practice of using ICT or Technology in schools using a cross-curricular approach. The third chapter will also consider the use of games or game software used in schools to help promote cross-curricular learning within schools.


Chapter 1: Cross-curricular approach:
Cross-curricular teaching and learning can be also known by the name curriculum integration. It is commonly defined as using a combined subject approach to teaching (Hayes, 2010). Therefore by using this approach teachers can teach skills from more than one subject in a singular lesson. A cross-curricular approach often tries to ‘integrate students' knowledge from separate disciplines’ (Avramides, et al., 2015) therefore giving children a wider and clearer view of the world and how it works (Timmerman, 2016). CROSSCUT also defines the cross-curricular approach as the following ‘…involves a conscious effort to apply knowledge, skills and competences to more than one subject area simultaneously…’ (Timmerman, 2016). Therefore it is clear that a cross-curricular approach is a way of teaching where more than one subject is used at the same time, giving learners the benefit of developing a clearer understanding of the world around them.
According to Denis Hayes, a cross-curricular teaching approach can help reduce the strain on teachers when considering deadlines (Hayes, 2010). This factor is potentially why when considering the curriculum in Wales, Professor Graham Donaldson supported this concept of the cross-curricular approach and decided to introduce the ‘areas of learning approach’ (2015, p. 15) rather than using subjects in the Curriculum for Wales 2022. Additionally to the ‘areas of learning approach’ (Donaldson, 2015, p. 15) the Welsh Government has also decided to include two frameworks which are ‘Digital Competence Framework’ and the Literacy and Numeracy Framework’ (Welsh Government , 2018). These frameworks allow teachers to consider how literacy, numeracy and digital competency skills can be used across the curriculum. The Literacy and Numeracy Framework was introduced in 2013 (National Assembly for Wales, 2013, p. 3). Although these frameworks are supposed to improve literacy and numeracy skills in the classroom, PISA test results may state otherwise as the Welsh Government states after the 2015 PISA results, the average scores for both English and Mathematics are low (Welsh Government, 2017, pp. 2-3). And although two years may not be a long enough timeframe to gain a full understanding of frameworks effectiveness, this result does give Wales an understanding that a change of approach to the curriculum is needed, and this may be why Donaldson’s ‘Successful Futures’ report has been used as an inspiration for the new curriculum for Wales 2022 (Donaldson, 2015). Additionally to the PISA results in 2015, the 2018 results also show low average scores in English but improvements in Mathematics (Welsh Goverment, 2019). This slight improvement shows that the framework may have had a positive impact on education in Wales, the current curriculum needs improvement and change which may be why the Welsh Government have agreed to attempt a cross-curricular approach in schools (Welsh Government , 2018). PISA testing is a global test that all countries take to allow schools and governments understand where they rank in literacy and numeracy on a global scale (OECD, 2020).
But on the other hand, a book by Paul Black and Dylan William states that testing may not truly represent what a child has learnt and can cause anxiety and stress in children, teachers and parents alike (Black & Wiliam, 1998, pp. 1-4). Therefore if the Welsh Government chose to compare test results with other countries with the help of the PISA test, this may cause unwanted stress on anyone who has helped develop the curriculum for Wales 2022 as they may feel pressured that children in Wales need to do well in testing (Black & Wiliam, 1998) alongside achieving the ‘progression steps’ laid out in the curriculum (Welsh Government , 2018).  On the flip side, it may not always be the curriculum to blame and William and Black also notes that a child’s performance can be down to how much effort is put in by the teaching (Black & Wiliam, 1998). Also, it is understood by Vygotsky that assessment may not always represent a child’s deeper learning but only their ‘shallow learning’ (Edens & Shields, 2015). This point can also be argued by John Gatto as he believed that pencil and paper tests were not an accurate representation of a child’s capabilities (Gatto, 2014). But on the other hand, Gatto’s experience in schools was based on a knowledge-based curriculum rather than a skill-based cross-curricular curriculum (Gatto, 2014). This means that assessment may still show some use when considering the effectiveness of cross-curricular based learning.

A cross-curricular approach can be successful as it can help children begin to understand the complexity of the world (Timmerman, 2016). This concept of understanding the world around them links directly with the Curriculum for Wales 2022 aim; ‘Ethical, informed citizens who are ready to be citizens of Wales and the world.’ (Welsh Government , 2018). By understanding the world around us we need to consider the environment which Australia as put a priority on when considering a cross-curricular approach, it also aims to have a strong and embedded approach. (Dyment, et al., 2015). This approach lines up directly with how cross-curricular learning is defined as by Hayes. As he notes that a cross-curricular approach is a combination of subjects merged together (Hayes, 2010). But although this approach may be considered as successful (Australian Curriculum, Assessment and Reporting Authority, 2019) the success of this approach may also be down to a teacher’s influence and attitude towards cross-curricular teaching (Timmerman, 2016). Therefore this proves that any approach may only be truly effective when the teacher uses it effectively and passionately in the classroom. 
Similarly to the new curriculum for Wales 2022 the Australian curriculum share a similar goal which is: ‘help all young Australians to become successful learners, confident and creative individuals, and active and informed citizens’ (The Australian Curriculum, 2019); compared to the new curriculum for Wales 2022 goals: 
“ambitious, capable learners, ready to learn throughout their lives, enterprising, creative contributors, ready to play a full part in life and work, ethical, informed citizens of Wales and the world, healthy, confident individuals, ready to lead fulfilling lives as valued members of society.” (Education Wales, 2019).
The similar goals and approach to the curriculum may show the potential of success when taking the cross-curricular approach. Also similarly to the curriculum for Wales 2022 the Australian curriculum has a focus on using Numeracy and Literacy in a cross-curricular approach. But the Australian curriculum does have a deeper focus on cross-curricular based learning when considering ‘Aboriginal and Torres Strait Islander Histories and Cultures’ (Australian Curriculum, Assessment and Reporting Authority, 2019, p. 86). This focus may help outline any benefits and drawbacks of the practice of cross-curricular teaching. Based on a report that focuses on The Australian curriculum states that the use of Numeracy and Literacy using a cross-curricular approach is a strength in the curriculum but on the other hand still need to be continually developed and teachers may need more support (Australian Curriculum, Assessment and Reporting Authority, 2019). This links with Hayes views of how cross-curricular teaching can have a negative impact on teaching as it takes up extra time when planning and preparing lessons (Hayes, 2010). Therefore if teachers do not have the appropriate resources and training they will struggle using any approach or theory.  
[bookmark: _Hlk39516212]Additionally to Wales and Australia many European countries such as Denmark, France, Netherlands, Norway, Poland and Portugal use a cross-curricular approach (ATUALIZAÇÃO, 2017). A project called CROSSCUT aims to improve the cross-curricular approach within secondary schools in the above-listed countries by conducting surveys, allowing teachers to share their best practices and providing training on the pedagogy of cross-curricular teaching (ATUALIZAÇÃO, 2017). This could potentially assist with the issue on teacher’s struggling to prepare lesson plans as Hayes noted previously (2010). This may be an approach toward collaborating may help reduce planning time. Also by collaborating, specific goals can be reached that benefit all collaborating parties (Yuan & Zhang, 2016). But without good communication and willing to learn and critique others, collaborating may become more work (Yuan & Zhang, 2016). But from research, if organised correctly collaboration can be a very useful tool that can be used within a school system, nationally or even internationally (Yuan & Zhang, 2016). Therefore for best practice cross-curricular approaches and pedagogies the listed above countries could be considered. 
When considering cross-curricular pedagogies a study case in England states that teachers tend to use their own pedagogies when attempting to tackle this approach (Savage, 2012). This means teachers in England aren’t getting any additional training to learn about their own pedagogies surrounding cross-curricular teaching and learning. One pedagogy that could be considered when looking at cross-curricular education is Vygotsky’s Zones of Proximal Development and Scaffolding. In simple terms, this concept is using previously built knowledge or skills to learn something new (McLeod, 2019).  Vygotsky’s Scaffolding methodology allows learners to be challenged in a familiar subject (Bates, 2019, pp. 48-49). This could also be used in a cross-curricular fashion by using a familiar topic with an unfamiliar topic in a cross-curricular manner. 
Linking back with using cross-curricular learning as a way of understanding the world, as the world is not split into subjects, we can look at David Ausubel’s Reception Learning or Subsumption Theory. This theory is based around learning through previous experiences, and subjects being broken into smaller subjects (Bates, 2019, pp. 55-56). Similar to Vygotsky’s Scaffolding by building on previous knowledge learners can learn new things. Ausubel’s theory focuses on the experiences rather than knowledge (Bates, 2019, pp. 55-56) therefore building upon previous knowledge, learners are able to learn and experience new things which can link back to the real world. In this theory often the teachers tell the students the end result of their learning, this means curiosity and motivation are not emphasized (Agra, et al., 2019). This shows how learners don’t necessarily need to have a full understanding of their end goal but need to understand what their current short term goal is. 
John Hattie believed that goal setting is one aspect of learning. Hattie’s rope theory demonstrates how a learner needs multiple motives to learn effectively. These motives are: self-efficacy, self-handicapping, self-motivation, self-goals, self-dependency, self-discounting and distortion, and self-perfectionism (Bates, 2019, pp. 152-153), unlike Vygotsky’s and Aubsubel’s theories, Hattie’s Rope Model is very inward. The two previous models showed that learners had at least some dependence on the teacher as a facilitator or as support (Bates, 2019). Hattie understands that failure can fill learners with fear, but the idea of success fills a learner with motivation (Bates, 2019, pp. 152-153). Therefore if you combine Hattie’s model with either Ausubel’s or Vygotsky’s theories, the teacher can model cross-curricular learning base on previous knowledge and skills, but ensuring a learner has an equal balance of fearing failure and motivation for success. 
Another way of looking at this balance is by looking at the theory of FLOW by Mihaly Csikszentmihalyi. This theory shows that learning is best done when a learner’s enjoyment is equal to its challenge. If a challenge is too difficult for the learner then they will become anxious, and if it is too easy a learner will become bored (Csikszentmihalyi, 2005).  Therefore similar to Hattie’s model, learners need to be self-motivated in order to succeed. 
Another theory that can link directly to cross-curricular learning is Howard Gardner’s Multiple Intelligences. His theory plays with the idea that every person carries their own intelligences, this may be one specialised one, such as an author specialises in linguistics or multiple intelligences. (Bates, 2019, pp. 84-85). This means when children are working in groups each individual’s strength will play a part in completing the task. This means if a group of children have been set a task to create a news video, some of the children may use their linguistic strengths to write the script, a kinaesthetic learner would be willing to act out the scene and a logical thinker will help the group tackle any issues that may follow. Gardner lists the intelligences as: ‘Linguistic, Logical-Mathematical, Musical, Bodily-Kinaesthetic, visual-Spatial, Interpersonal, Intrapersonal, Naturalistic, and Existential’ (Bates, 2019, pp. 84-85). These intelligences can be also considered as skills, as intelligences such as ‘Linguistic’ can link directly to multiple curriculums such as The Curriculum for Wales 2022, The Australian Curriculum and The English Curriculum, as they all state the literacy is important within the curriculum (The Australian Curriculum, 2019) (National Assembly for Wales, 2013) (Department for Education, 2013). What’s more important is that two out of three of these curriculums are considered as cross-curricular curriculums. Additionally to this similarly to Ausubel’s theory, children are able to use their multiple intelligences to learn and teach one another (Perveen, 2018), therefore are able to help strengthen weaknesses from each other rather than focusing on the teacher being the sole educator in the classroom.
To summarise a cross-curricular approach can be an effective tool within the classroom. This approach is being used and considered in multiple countries to help develop and improve their PIZA results. To some countries, the PIZA tests are a good way of gaining a comparison of where a curriculum stands compared to other countries (Welsh Government, 2017). But on the other hand, assessments aren’t always the best way to make comparisons, as Black and William have discovered that testing can cause anxiety for teachers, children and their family (Black & Wiliam, 1998), therefore testing may not show the full potential of the child’s work, this, in turn, may reflect negatively on the teacher, school, or even in PISA testing cases the whole country.  This means it may be difficult to make a true comparison of countries. Comparatively schools and countries can take advantage of comparisons by working together to create cross-curricular activities, luckily this can be done through the use of technology, and collaborating has become easier over time (Yuan & Zhang, 2016). This collaborative work can help teachers learn new pedagogies without additional training, this allows teachers to avoid using the same pedagogies repeatedly in the classroom (Savage, 2012). Alongside good practice and policies, some teaching and learning theories can link to cross-curricular learning such as Vygotsky’s Scaffolding theory and Gardner’s multiple intelligence theory. This allows teachers who are new to the concept of cross-curricular learning to use something familiar to assist them in the classroom.


Chapter 2: Benefits and drawbacks of using ICT in a school environment
As we all know technology can be a useful tool in our everyday life. With changes in technology come changes in education and the curriculum, for example in 2008 the Digital Competence framework had been released in Wales to help promote the use of technology in the classroom (Welsh Government, 2008). This is a tool that teachers in Wales now use in the everyday classroom. Additionally to Wales, countries such as the Netherlands and Australia also have gained a focus on digital technology in the past few years (Europen Commission, 2020), (McGarr & Mcdonagh, 2019). This means that globally technology is being used more frequently in schools. Technology as both its advantages and disadvantages, therefore this chapter will discuss both.
Firstly we understand that technology can have an impact on the behaviour, Sue Palmer often discusses this in her book Toxic Childhood. On the whole Sue Palmer tends to have a negative outlook on technology but also understands that technology has its advantages if used cautiously (Palmer, 2015). Palmer often worries that children will be impacted by the ‘cotton wool effect’ where children are kept safe indoors in front of a screen rather than spending times outdoors and taking risks (2015, p. 54). Similarly to Sue Palmer’s views on children spending too much time looking at a screen, Montessori believes that children should experience a range of concrete experiences that happen beyond a screen. (Isaacs, 2007). Montessori believed that children learn best when experiencing new things as it becomes more memorable (Isaac, 2011). Therefore this shows that technology may not always have a positive impact on a child’s education. Montessori also argues that children have an absorbent mind, and learn best when they are learning what is relevant to them (Bates, 2019, pp. 236-237). This could mean that if the technology is relevant to a particular child, they should not be taken away from it, but they should learn from it. However, there must be a balance and similar to Sue Palmer’s ‘cotton wool effect’ (2015, p. 54), that children that constantly stay indoors and look at screens are not taking risks, and Montessori believes that children need to take risks to be able to learn (Bates, 2019, pp. 263-267). This shows how technology can be used but there must be an equal balance between technology and learning using alternative resources.
When children use technology they can be exposed to a wide range of media, and according to Sue Palmer children are often exposed to traumatic images and videos, although Palmer does argue that the majority of the time it is possible to apply restrictions on technology, whereas media such as the news is generally not restricted and children have access to real-time images of the world (2015, p. 55). Palmer also adds that children may not understand the concept that some of these traumatic events may be happening within their own community, or maybe happening somewhere across the globe (Palmer, 2015, pp. 55-56). This may become an issue because not only are children exposed to traumatic images, any negative behaviour they may see, there is a possibility that they replicate that behaviour, as B.F. Skinner believed that children learn behaviour through copying behaviour (Gregory, 2006).  This means that children can easily be influenced by technology and what they see in the media. This concept of repeating behaviour seen on the media may not always be restricted to violence and trauma on the news, there are also links to advertising and a child’s diet (Ferguson, et al., 2014). This may not seem like a large issue, but in England in the years 2017/18, 22.4% of children at reception class (ages 4-5) are obese or overweight and 34.3% of children in year 6 (ages 10-11) are also obese or overweight (National Health Trust England, 2019). These statistics do not include those who are severely obese, therefore these statistics show how there is a slight concern for any child’s diet within the UK (National Health Trust England, 2019). This means that if technology and advertising truly plays a role in what influences a child’s behaviour and diet we need to supervise what children are using technology for and what is truly on their screens (Palmer, 2015, pp. 55-56). We also need to understand that we should not always blame technology for behaviour and diet, as parents and guardians can also take control on how and what child eats (Ferguson, et al., 2014). Again the main point is that technology can be used but parents, guardians, schools and teachers must ensure the appropriate level of restrictions is applied to the technology being used, and that the child is supervised when using technology. 
Additionally to the concept of copying behaviour by looking at B.F. Skinner’s behaviourism theory, John Halt also believed that children learn through copying or replicating an adult’s actions (2009, pp. 41-45). This means children may copy what they see on their screens. Before Sue Palmer published her book Toxic Childhood, in 1977, Barrie Gunter and Jill McAleer wrote a book named ‘Children and Television’. This book described the impact of television on children. At this time television was considered modern technology. Similarly to Sue Palmer, the book notes how there are graphic images on television, but also notes the educational side to television (Gunter & McAleer, 1977). This does prove that even in 1977 that technology could be used as a positive educational resource. Therefore John Halt’s concept of that children learn through copying what they see (Halt, 2009) can show as a beneficial concept if children are viewing the correct type of media on their screens. But Gunter and McAleer present the argument that if technology is used for entertainment purposes rather than educational, children are not likely to remember or retain any of the information during the program (Gunter & McAleer, 1977). This does mean that when using technology that aims to entertain alongside educating, that children may not learn as the adult may wish them to. But if the child shows an interest in an educational television program, the child will tend to focus more on what is being said rather than the entertaining side and in turn will begin to learn and retain this information (Gunter & McAleer, 1977). This shows how technology can be beneficial to children.
When considering behaviour technology, cyberbullying is an aspect that needs to be taken into account. Rather than considering how a child behaves and learns after and during the use of technology, we also need to consider what a child uses technology for. The Welsh Government released that ‘1 in 5 girls’ and ‘1 in 10 boys’ are cyberbullied (Welsh Goverment, 2017), this means that technology is creating a new opportunity for children to bully one another. To counter this in Wales the government released a digital competency framework and within that framework, there is an area that covers online safety (Welsh Government, 2008). Therefore children are being educated on the dangers of the internet. Estyn also states in a report that cyberbullying is an increasing issue within schools (Estyn, 2014, p. 10). But on the other hand, cyberbullying should not be an issue for younger children as most social media sites have minimum age restrictions, for example, Facebook and Snapchat have a minimum signing up age of thirteen whereas Whatsapp’s minimum age is sixteen (internet matters, 2020). This means children under these ages should not be social networking. Another concern surrounding the use of social media is parents using social media, one journal article focuses on this issue and what images parents post on social media. The study in the article that in the USA 52% of children in 5th Grade their parents ask for permission before posing photographs of them on social media, this means over 40% of these children are not always being asked about they want publicly on the internet (Günel & Günel, 2018). This means children’s images are being exposed to the world without their permission or maybe even their knowledge. The article also states that children and adults need to be more aware of their online activity and cybersecurity, their suggestion to this is to provide training to parents to help them understand their own digital footprint (Günel & Günel, 2018). To learn from this we need to understand that children need to be respected at all times, including during the use of technology or social media. To put this in a more realistic perspective the Children’s Rights act states in Article 16 that children have the right to their own privacy (The United Nations, 1990).  This means that children should be able to state if they wish to have their image shared with others, both in person and on social media. Additionally, Article 12 states that every child deserves the respect from others (The United Nations, 1990), therefore parents should respect their children and their wishes to not have images of them posted on social media.  
A way to tackle issues that involve cyberbullying and social media is simply through education. Estyn noted in one of their best practice reports that a school in Flintshire, Wales, gives teachers updated training on technology, furthermore educates children on how to use technology safely, both in the classroom and within their own community (2018). This means children are able to understand the dangers of social media and can have a positive impact on how children use technology. It can also help children learn how to communicate using technology in a safe way (Estyn, 2018), therefore can potentially reduce the amount of cyberbullying taking place on the internet. Additionally to classroom education the school in Flintshire also attempt to get the parents involved to help ensure they also understand the positives and negatives of using technology with their children (Estyn, 2018). This involvement with parents could potentially promote the supervision of screen time, therefore, reducing the risk of cyberbullying and other online dangers. 
After considering many negative aspects of the use of technology including its dangers, some positive aspects could potentially outweigh the drawbacks and dangers of technology. One of these positives is that technology can help reduce lesson planning and preparation times for teachers (Frolova, et al., 2019). This means teachers will be able to spend more time focusing on other areas of teaching. Alongside teachers creating their own worksheets and lesson plans, teachers will be able to use technology to access ready made plans and resources (Frolova, et al., 2019). This means teachers will be able to collaborate with one another easily. But on the other hand, if technology is over-used in the classroom it can become time-consuming (GÜNEŞ & BULUÇ, 2018). This shows that teachers need to find an equal balance between the use of technology in classroom planning and the use of non-technological tools such as physical recourses.
With the development of technology comes the development of jobs. Professor Graham Donaldson stated that there are concerns surrounding STEM (Science, Technology, Engineering and Mathematics) as it is developing quicker than schools develop (Donaldson, 2015, p. 7). This could be concerning as teachers may worry as their training and personal learning may not always be up to date. But on the other hand, without using technology in the classroom children will be less prepared for the future (Donaldson, 2015). Today even simple jobs such as market research heavily involves the use of technology (Culury, et al., 2020). Therefore by using technology in the classroom will help prepare children for their future. This means children will have more control over their own future.
Technology can have both positive and negative influences on the environment. Firstly technology can reduce the amount of paper and waste used, including textbooks as they are now available online (Frolova, et al., 2019). This means that teachers can always have up to date information and books. This also means there is less waste as outdated books aren’t been thrown out and replaced physically. Another way schools help reduce costs and help the environment is using a printing credit system (Imperno, 2014), this means that teachers will only print what is needed for their classroom. This, in turn, will reduce the amount of waste in the classroom. On the other hand, technology can have negative impacts on the environment, to begin the creation of technology can be harmful to the environment (Eren, 2002), secondly, most technological products need a power source, that either comes directly from a power socket or from its own power source that needs charging and unfortunately in most countries, there is still a need to burn fossil fuels to create energy (Eren, 2002). This means until we create energy from a renewable source globally, technology will harm the environment. Therefore technology can help improve the environment by reducing waste, but can also be harmful through its manufacturing or by powering the products.
To conclude technology can have both positive and negative arguments in why it should be used every day in the classroom. Technology does come with dangers such as cyberbullying, but it is understood that younger children should not have access to social media, therefore, reducing the risk of a child being cyberbullied. To also help with the reduction of cyberbullying schools should help educate children, teachers and parents on the dangers of technology, this means everyone will be aware of the dangers and understand how to reduce the risk. Another risk is what children view on their screens and media as it is now is not always restricted, these graphic images can lead to negative behaviour, to help control this teachers and parents simply need to supervise what children are viewing. If children are viewing something they believe is interesting on their screen they have a tendency to learn from what is on their screens. Technology can assist teachers by reducing planning times and giving them the ability to share and collaborate with their lesson plans and resources. Technology can also help reduce waste through electronic books and limited printed resources. But people need to be aware that technology can be harmful to the environment if the energy needed to power products come from burning fossil fuels rather than using renewable energy.



Chapter 3: Using ICT and Technology as a cross-curricular approach
This chapter discusses how ICT and technology can be used when considering a cross-curricular approach. This concept will allow teachers to use technology throughout the day without it intruding on any regular subjects. It can demonstrate how theories such as Gardner’s Multiple-intelligence theory and B.F. Skinner’s Behaviourism theory can play a practical role in the classroom when considering both ICT and technology. By sharing an example of good practice teachers are able to use technology to collaborate together efficiently across the globe, as discussed in Chapter two.
When considering ICT in a cross-curricular aspect when using mathematic or numeracy in Wales two main curricular components must be considered, this is the Digital Competence Framework and the numeracy aspect of the Numeracy and Literacy Framework. The purpose of these frameworks is to consider the use of numeracy and technology across the curriculum (Welsh Government , 2018). This concept of these frameworks gives teachers and educators in Wales an opportunity to take inspiration to plan and teach cross-curricular lessons with either mathematics as the main subject or ICT as the main subject. This allows children to see how ICT can be used in everyday life in a safe way. Linking back to chapter two this is where there are possibilities to help children understand the dangers of using technology (Welsh Government , 2018), therefore in Wales, if ICT is used as a cross-curricular concept then the amount of cyberbullying in Wales can be reduced from ‘1 in 5 girls’ and ‘1 in 10 boys’ (Welsh Government, 2008). Additionally to educating children on the risks of technology, by using ICT across the curriculum children are able to understand how it can be useful, therefore Professor Graham Donaldson’s focus on technology, as he believes it will be used more often in workplaces (Donaldson, 2015) , therefore children will need ICT skills across the curriculum and not just as an individual subject in the classroom in order to be successful in the classroom. 
When considering technology surrounding the Welsh Curriculum, for best practice ideas, Estyn provides reports on a range of schools that use technology in school in a way that benefits the child’s education. In one of these reports, Estyn states that the use of technology in the classroom in a cross-curricular manner on a whole school scale is most effective in building confidence in ICT and technology in all children (Estyn, 2018). This proves that using technology consistently throughout the school in a cross-curricular approach can be an effective way of ensuring children have the skills they need to develop to reach what the curriculum asks for, and like Donaldson states also to help prepare for their future careers (Donaldson, 2015). Additionally to using technology across the whole school, the report also states that the school has a range of hardware such as tablets and computers (Estyn, 2018). This shows that if ICT and technology are to be used as an effective area when considering the cross-curricular approach the school must have the recourses available in each classroom, therefore the school will also need the appropriate funding for these recourses. 
Also linking back to chapter two and behaviour, we can see how B.F. Skinner’s behaviourism theory linked with ICT can be used to assist with classroom management. Technology today allows for an endless possibility of creativity when considering classroom management. One simple free software that is available for teachers is ClassDojo. ClassDojo is a reward system where children can gain ‘DojoPoints’ based on criteria set by the teacher, teachers also have the power to take away points if they wish to do so (ClassDojo, 2018). The software gives the teacher freedom to set their own criteria for how the children will gain points, this allows for freedom and flexibility therefore the software can cater for all types of classrooms.  A journal article that focuses on ClassDojo states that is can be a very useful tool in the classroom as it allows teachers to track behavioural trends of both, the whole classroom or the individuals within the classroom (Lynne, et al., 2017). Therefore if used constantly in the classroom with something like a projector, the teacher is able to see if there are any reoccurring issues and motivate the children to earn as many points as possible. This also allows technology to be used throughout the day no matter what subject. Children are able to learn how to use the software and give themselves any points they are rewarded throughout the day. This type of classroom management can link to B.F Skinner’s consequence and reward theory. Skinner believed that every behaviour is followed by some form of consequence (or reward) (Gregory, 2006). This means children will react or repeat the behaviour if they are being rewarded. Additionally, to the fact children repeat behaviour if there are rewards, children are likely to copy or mimic the behaviours of others if they see them gaining a reward (Gregory, 2006). This shows how a reward and consequence system can be effective, but on the other hand, the system must be consistent, this is because a child will expect a reward if they behave well, therefore if they do not get a reward they may misbehave to gain the attention of the teacher (Gregory, 2006). Additionally to the reward and consequence system, where children have a chance of copying each other, it is noted in a book named ‘How Children Learn’ that children can mimic the behaviour of adults (Halt, 2009). Therefore a classroom teacher needs to be aware of their own actions around the children to ensure that the children to not mimic any negative behaviour. 
Another example of successful cross-curricular learning is through the use of video games. Video games such as a game called Minecraft can be used as an educational resource, using Minecraft in schools has been that much of a success that Minecraft has released an educational version of their game (Mojang, 2020), additional to the software itself, the company has also released a range of lessons for a range of ages, and also allows teachers to upload and share their own (Mojang, 2020), this allows technology to be used to collaborate and share ideas through the use of a singular software. The benefits of using software such as Minecraft has been noted by Aleksander Lyngstad, as he believes the enjoyment of using a game as an educational resource helps motivate students to learn and engage with the learning materials (Lyngstad, 2017). This means that what Gunter and McAleer stated is true, that if a child is interested in what they view on the screen they are more likely to take an entertaining experience to learning expericence (Gunter & McAleer, 1977). Therefore as long as the children have interest in either the game or the subject they will enjoy learning. Additional to children learning effectively by playing a game they find interesting, Aleksander Lyngstad also notes how using games such as Minecraft can help improve language skills (Lyngstad, 2017). This means to some countries such as Wales and Australia where there is Literacy is one of the focuses of the curriculum (Welsh Government , 2018) (The Australian Curriculum, 2019), using software or games on a computer or tablet can help children develop skills required in the curriculum. It also gives children a practical use for skills such as numeracy and literacy (Lyngstad, 2017). This means children are able to see a purpose to what they are learning and therefore motivating themselves to prepare for their future. This can link directly to Professor Graham Donaldson’s report as mentioned previously, as technology is being used more often in today’s society and children will most likely use technology in their future careers (Donaldson, 2015). On the other hand, the use of games requires that schools have the appropriate hardware such as a computer or laptop for each student. Therefore if the school lacks funding children are unable to access this type of education, and as stated previously for best practice schools need a range of hardware (Estyn, 2018). This means if funding is unavailable children will miss out on learning. 
[bookmark: _Hlk39524381]As seen in the previous chapters Gardener’s Multiple Intelligence theory can link directly to cross-curricular learning. Gardner’s theory plays on the idea that every person has their own personal strengths (Bates, 2019, pp. 84-85). Bates’ example of good practice using this theory shows an example of using group work to problem solve (2019, pp. 84-85), this means teachers will be able to use technology for a cross-curricular lesson that involves group work. In a group each child will have their own strength or intelligence, therefore a teacher must be careful when creating groups to ensure they are balanced. Therefore in a group or pairing, there may be a child that its strongest subject is ICT and a child where its strongest subject is geography. Therefore is paired together in a cross-curricular task that involves using a computer to look at different locations on a map, therefore an ICT and a geography task. In this example, the child whose strength is ICT can learn more about geography, and the child whose strength is geography can learn more about ICT. Additionally to this Gardner’s theory allows children to learn from each other (Perveen, 2018). In conclusion, the children in this example will benefit from working together as they can improve upon their weaker skill while teaching the other their own strength. 
To conclude this chapter, it is certainly possible to use ICT and technology to teach children in a cross-curricular manner. The approach has many strengths such as children learning from each other when considering Gardner’s Multiple Intelligence theory. Children can also benefit from frameworks that have been put in place to ensure that skills are shared across the curriculum rather than in the single subject area. Educational games can also be beneficial to cross-curricular learning as children are more likely to take an interest in what they are learning when they are enjoying the learning. But on the other hand for children to benefit from games, schools must be able to afford both the hardware and software for the games.  Countries such as Wales now have an understanding of the importance of using technology in schools. This is because of the latest research in technology suggests technology has an ever-growing use in today’s society. For example, Donaldson has noted how many children will need technology to help their future careers (2015). Additional to teaching and learning within the classroom, teachers are able to use technology to assist them with classroom management. Not only does this use of technology link to B.F. Skinner Behaviourism theory of reward and consequence, it allows children to get actively involved in the behaviour management of the classroom, therefore allowing technology to be used throughout the day. Also using technology for classroom management can allow teachers to track behaviour trends both on an individual basis and on a whole classroom basis, this can help a teacher improve non-technology classroom management.


Conclusion:
To conclude both technology and the cross-curricular approach has both benefits and drawbacks. Some of these benefits can outweigh the drawback, but on the other hand, technology must be used with care as it has many dangers. As technology develops so will society and our jobs, technology will both be useful for teachers and will help children gain skills for their future careers (Donaldson, 2015). Theories such as Gardner’s Multiple Intelligences and B.F. Skinner’s Behaviourism (Bates, 2019) can help in both cross-curricular classroom and classrooms that just focus on ICT. Examples of best practice when using ICT or technology have already made appearances in multiple countries and games such as Minecraft have expanded their software to create an educational version of their game (Lyngstad, 2017). Therefore it is important to keep an open mind when considering technology (Mojang, 2020). 
To begin, chapter one discussed the used of the cross-curricular approach. Understanding from chapter one we can define cross-curricular learning as a combined, where one or more subjects or topics are combined (Hayes, 2010). Therefore teachers may need further training if their curriculum changes to using a cross-curricular approach rather than a subject approach (Hayes, 2010). Therefore teachers in countries such as Wales who are approaching this change will need training (Donaldson, 2015). We understand without training the cross-curricular approach may cause teachers to spend more time on lessons planning (Hayes, 2010), but on the other hand chapter two highlighted that the development of technology has actually reduced lesson planning times (Frolova, et al., 2019), furthermore, technology allows for easy collaboration, this means teachers can share lessons plans easily, by collaborating with other teachers it has proven to ease the planning process (ATUALIZAÇÃO, 2017).  Chapter one also teaches us that if a teacher lacks passion in the teaching method, no matter what training they have received the teaching may be of a poor quality (Timmerman, 2016). The first chapter also briefly discusses a range of theories that can easily link to cross-curricular learning, such as David Ausubel’s Reception Learning or Subsumption Theory, B.F Skinner’s Behaviourism Theory and Vygotsky’s Zones of Proximal Development Theory also known as Scaffolding. Some of these theories are later discussed in chapter three when linking cross-curricular learning with technology.
Chapter two discusses the general benefits and drawbacks of technology, and how to overcome some of the drawbacks. It has a focus on Sue Palmer’s book named ‘Toxic Childhood’ as she discusses a range of issues surrounding technology. From the very beginning of chapter two of this dissertation  the dangers of the use of technology become clear. One of the dangers of technology is cyberbullying, many children have become victim to cyberbullying (Welsh Goverment, 2017). To solve this issue, children, teachers and parents alike need educating on the subject of cyberbullying and social media. One way the Welsh Government has begun to tackle this is through introducing The Digital Competence Framework, and within this framework is a section on using technology safely (Welsh Government, 2008), therefore children will understand how to reduce the risks of online dangers. Parents also need to play a role in the safety of the children online by simply monitoring their activity (GÜNEŞ & BULUÇ, 2018). Additional to this children should also play a role in what their parents post on the internet (Gunter & McAleer, 1977). Additional to online dangers parents and teachers need to be aware of the content of the media as Sue Palmer raises this as one of her concerns surrounding technology (2015). This can link B.F Skinner’s Behaviourism theory as he believes that children mimic the behaviour of others around them (Gregory, 2006). But there are some positives to using technology as it can reduce the amount of waste produced by schools through the use of online books and limited prints per classroom  (Imperno, 2014), but schools need to be aware on how they source their power as most countries still burn fossil fuels rather than using renewable energy (Eren, 2002).
The third chapter brings the first two chapters together as it combines the cross-curricular approach with technology and ICT. It further discusses how Gardner’s Multiple Intelligence theory can be used in a classroom setting and further develops the fact children are able to learn from each other (Perveen, 2018). This proves that using technology combined with a cross-curricular learning approach can work effectively in the classroom. Chapter two also discusses the positive use of video games in a classroom, it discusses how software such are Minecraft has expanded their software for educational purposes (Mojang, 2020). This encourages the children to actively learn whilst having fun as children are more likely to learn if they are taking an interest to what they are seeing on their screen (Frolova, et al., 2019). Additional to all this, Estyn states that best practice can be as simple as using technology across the whole school, as this ensures consistency in learning throughout a child’s education (Estyn, 2018). But on the other hand for this to be possible schools will need access to a range of hardware, and have enough for the use of the whole school (Estyn, 2018). This can also be an issue when considering the use of video game software as often it is not for free, a good example of this is Minecraft, and although the educational software is at a reduced price it still costs, as the software states that you need a wide range of licences that cost money on top of the cost of training (Severson, 2020).
To conclude technology can be used in the classroom when considering a cross-curricular approach. By using technology it may expose children to a wide range of dangers and risks that may harm them directly or impact their behaviour (Palmer, 2015), to tackle this, education is needed for teachers, children and parents, therefore children can use technology safely (Frolova, et al., 2019). For technology to be used as an effective educational resource the learner must take an interest before learning takes place (Frolova, et al., 2019). For consistent learning throughout a child’s education schools must have technological hardware available for the whole school to use, and for effective cross-curricular teaching and learning teachers must have the appropriate training in both the approach and in technology (Estyn, 2018). Additional to this teachers must have a passion for teaching using both the approach and the resource (Hayes, 2010). Technology can also be an effective classroom management tool that allows teachers to track trends on both a classroom and an individual basis (ClassDojo, 2018). Therefore despite the dangers and negatives surrounding technology, it can be a useful tool in the classroom when considering a cross-curricular approach.
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