


Introduction
This essay is going to critically evaluate how technology and pedagogy can complement each other. I will discuss the role of creativity and digital innovation within Art & Design education and how this can improve student engagement and motivation. It is important to understand the contemporary way that digital technology is being used with the cohort who are enrolling in higher education now. Generation Z is anyone born between 1997 and 2012. This generation has been shaped by technology. They have had access to digital tools and the internet from childhood and don’t know a world without it (Petegem et al., 2021). Therefore, throughout this piece of writing, I will explore the use of Google Arts and Culture and how this platform can enhance teaching and provide a different learning environment. A section of this exploration will be through a taught lesson and reflecting on this experience with the aid of student feedback. 
The role of creativity and Digital Innovation
The notion of changing STEM (Science, Technology, Engineering and Mathematics) to STEAM (the adding of Art) has gained momentum in recent years. Combining these subjects together provides endless opportunities for collaboration within these fields which will enhance further technology developments such as artificial intelligence etc. Land (2013) argues that technology alone cannot progress unless it is paired with creative thinking via the arts. By pushing our own boundaries, we can enhance our conceptual ideas. This opens up more opportunities to be creative in any subject. As a result, we can see that adding the arts to STEM will help encourage creativity amongst all students. 
Creativity and digital technology complement each other very well. We need creativity to enhance digital technology and we need digital technology to enhance creativity. It is the user’s creativity and passion for the subject that encourages positive outcomes. Research emphasises that creativity is a skill everyone possesses in some form (Daniela, 2020). It is up to the individual to learn how to use this creativity for personal development and how they pass this on to others. Furthermore, creativity enables new experiences and opportunities which is why it should be a daily common practice. Creative thinking can promote students’ communication and understanding. It can also aid with problem solving as it allows people to see from different points of view (González-Zamar & Abad-Segura, 2021).
Integrating digital technology into art education provides a contemporary method of working and learning which helps to evolve new strategies within the education setting. Petegem et al,. (2021) mentions how fast and extreme the world is changing and how information and communication technology (ICT) plays a huge role in this for both good and bad reasons. They go on to say about the differences that different generations face e.g. Younger people have always had access to technology, the internet and social media, therefore it would be difficult for them to imagine a world without it. Whereas people of an older age tend to struggle to keep up with the different devices and new applications. Despite this, everyone needs to adapt to embrace the opportunities that technology has to offer. 
The COVID-19 pandemic dramatically transformed the way we teach. Organisations and educational institutes went online overnight. Everyone was using digital technology and the internet to communicate. Courses became virtual classrooms and digital technology has now become a vital part of pedagogy (Tang et al., 2022). Education has benefited from this due to the new developments in devices, platforms and software making learning more accessible and inclusive for students. Teaching students in their digital language (i.e. use of mobile phones, social networks, virtual reality) should encourage participation and engagement. The use of these digital technologies and visual tools can help students with different learning styles providing them with artistic skills. Moreover, this should enhance the learning environment and motivation of the students (González-Zamar & Abad-Segura, 2021).
The use of virtual reality (VR) and artificial intelligence (AI) has grown in recent years and is being used more and more in our everyday lives. Daniela (2020) argues that regardless of our views on AI, it will continue to play a major role in our lives. Within education, AI can benefit students by personalising their educational journey. However, there are concerns when it comes to authenticity of students work, i.e using AI to create work resulting in plagiarism.
Digital technology allows students to enhance the skills required for the digital world that we live in today (Banez, 2023). Expanding on students’ digital literacy is vital to develop their life skills and should help for future employment. The entirety of being a student is having to use digital systems. From their online application and enrolment, to accessing course documents and assessments, they will have to use some form of digital technology. Therefore, Beetham (2013) states that it is the duty of the institutional leaders to invest in digital foundations which will enhance the curriculum and their core business model. Enomoto et al., (2018) argue that it is crucial for universities to consider their teaching and learning approaches in order to stay relevant. The quality of these practices is key and should complement the academics subject knowledge. If the students are taught how to learn then this makes their needs and interests a priority resulting in a learning-centred approach. This aligns with the following UK Professional Standards Framework “Appropriate methods for teaching, learning and assessing in the subject area and at the level of the academic programme” and “How students learn, both generally and within their subject/ disciplinary area(s)” (UKPSF, 2011). Furthermore, Black & Browning (2011) claim that failure to endorse digital technology within the classroom can create a divide between the art teachers and the art world. If the educators overlook the new technologies, then this could result in the students not being prepared for the contemporary art world. It is important to remember that even though technology provides students with the chance to access learning on their own basis, human learning emphasises that digital technology on their own does not transmit learning (Daniela, 2020). Daniela further adds that it is vital to evolve pedagogical ideologies that advocate the use of technology which in turn will enhance learning outcomes. It is crucial that there are connections between technology, pedagogy and curriculum design. Implementing digital technologies benefits learning. However, it is up to the teachers to effectively implement them. As Laurillard (2012) states, it is up to the educators and organisations to unpin what the fundamentals of good teaching are and how learners learn. As a result, this can help us to understand how we can embrace technology in an innovative and creative way to suit the needs of the students.
There are different models that help teachers introduce technology into the classroom. One example would be the Technology, Pedagogy and Content Knowledge (TPACK) model designed by Mishra & Koehler (2006). This is an [image: A diagram of a diagram of information

Description automatically generated]extension of Shulman’s (1986) notion of pedagogical knowledge. This framework is designed on three different areas of knowledge. The three areas are, Technological Knowledge (TK) Pedagogical Knowledge (PK) and Content Knowledge (CK). The TK includes the integration of technology as a useful resource and the ability to understand when it can aid or hinder positive outcomes. This calls for a broad understanding of digital technology in order to use it effectively at work and life in general. Teachers need to constantly adapt to the rapid changed of ICT (Koehler & Mishra, 2009). The CK refers to the teacher’s knowledge on the subject that it being taught. This will encompass theories, institutional frameworks and practices of the particular subject (Koehler & Mishra, 2009). PK is the teacher’s knowledge of different strategies and approaches to teaching and learning. It includes the general understanding of lesson plans, how students learn, feedback and assessment (Koehler & Mishra, 2009). These areas of knowledge overlap and intersect with each other to create the following seven types of teaching knowledge as shown in fig 1:Figure 1 Reproduced by permission of the publisher, © 2012 by tpack.org


· Technological Knowledge (TK)
· Pedagogical Knowledge (PK)
· Content Knowledge (CK)
· Technological Pedagogical Knowledge (TPK)
· Technological Content Knowledge (TCK)
· Pedagogical Content Knowledge (PCK)
· Technological Pedagogical and Content Knowledge (TPACK)

By obtaining these skills, teachers should be able to improve the learning experience for students and improve the effectiveness of their teaching. It is vital for educators to keep developing their TPACK skills for continual professional development (CPD). This will allow them to deal with any challenges that might arise due to the integration of technology. Furthermore, this will enable students learning to be more exciting and engaging (Ozturk et al., 2023).

Another model of introducing technology would be the Substitution, Augmentation, Modification and Redefinition (SAMR) Model invented by Dr R. Puentedura (2009). 
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Even though this model has not been peer-reviewed, it is widely used by educators and researchers. Blundell et al., (2022) claim that this is due to the use of plain language and how accessible the model is. Furthermore, SAMR statements are open to interpretation resulting in different ways educators align with the model. However, SAMR can work well when paired with other frameworks. 

As well as there being multiple models for embedding technology into the classroom, there is also legislation in place such as the Digital 2030 (2019). This is a strategic framework developed by the Welsh Government for post 16 digital learning. They have aligned this with the Wellbeing of Future Generations Wales Act (2015), ways of working and objectives. Their aim is to ensure that learners across Further Education, Work-based learning and Adult learning all have the digital skills they require for everyday life and for future employment. Their plan is to in to implement this need for change across these areas by focusing on the following objectives:

1. Leadership and management 
2. Curriculum delivery and assessment
3. Widening participation and learning support 
4. Employer and community engagement
5. Staff development
6. Enterprise systems and infrastructure

The legislation relates to the overarching theme of existing literature that emphasises the need for improvement and development in the areas mentioned above. 
Universities have developed their own strategies in line with the legislation. For example, University of Wales Trinity Saint David (UWTSD) Information and Technology Strategy 2021-2024 is currently in place. The aim for this strategy is to provide the university with quality ICT equipment and services. Within their objectives they state the importance of having student and staff satisfaction. They also emphasise the need for this strategy to be learner focused. By investing in ICT services, it will provide quality virtual learning environments and improve inclusivity which should result in better student satisfaction.
We can conclude that technology does enhance learning, engagement and motivation. However, it needs to be emphasised that educators are responsible for planning, delivering and implementing technology through the means of effective lessons and appropriate learning environments. It is crucial that they keep up to date with the latest technological developments as part of continual professional development. The institutional organisations have the responsibility to invest in the latest ICT services and continually improve the curriculum which will complement the staff’s ability to produce quality teaching. If these factors are in place, then it should provide the students with the skills and knowledge needed to thrive in this digital age.
Selection and Justification of appropriate teaching tool
Google Arts & Culture (GAC), previously known as Google Art Project, was released in February 2011 with online access to 17 of the most popular museums. Since then, they have been growing the number of cultural institutions that they host on the website and today they have access to over 2000 museums and art galleries, 200,000 high-resolution digital images of original artworks and 7 million archival artifacts. There are also other features such as games, puzzles, virtual reality and artificial intelligence experiences.

There are many opportunities for arts and culture education to inspire students by enhancing creativity and engagement (Gruber, 2009). Museums and art galleries create unique and rich learning environments for students. It is extremely beneficial for students to visit these educational spaces as they can provide them with different ways of thinking that wouldn’t necessarily happen in the classroom (Zhao et al, 2015). They create a link between the past and the present providing us with knowledge and allowing us to use this information in a contemporary way (Gruber, 2009). 

Black & Browning (2011) mention that technology can give students autonomy and encourage them to find their creative self. Art teachers have a responsibility to implement technology by using innovative strategies that can enhance student learning. The way in which these technologies are embedded is vital to encourage student creativity and motivation. This will also aid in accommodating different learning styles to make everyone feel included and valued within the classroom.
Virtual museums are a digital representation of real-life museums. All of the information has been digitally recorded and presented online. They act as an extension of these physical spaces and allow remote access whenever the user wishes. Virtual reality and augmented reality are usually the main ways that these are presented to the viewer. Udell (2019) argues that one advantage of museums becoming virtual is the ability to link to other museums. This provides the viewer with a different interpretation allowing them to critically think about how this information is obtained and shared. Cultural institutions can expand on their educational outputs by developing flexible opportunities through digital technology. This can be used to support the learning experience within the room and online (Gruber, 2009).
Wahyuningtyas (2017) states that GAC is using technology to promote culture and helping to facilitate learning in an accessible and enjoyable way. The increasing use of GAC will promote the need for technology which in turn will enhance more learning possibilities. GAC provides an extensive amount of research to help students learn and improve their cultural knowledge. This should improve empathy and inclusivity not only within the classroom environment but also in everyday life. The platform allows for more research opportunities and can help with accessibility issues as students can learn from wherever they are. This aligns with the following UK Professional Standard Framework “Respect individual learners and diverse learning communities” (UKPSF, 2011).
The use of games within the classroom can promote independent and collaborative learning. Qasserras & Qasserras (2023). Gamification (game-based learning) can encourage student participation which increases their motivation and engagement providing positive learning outcomes. Additionally, this teaching approach enhances students’ digital literacy and participation (Daniela et al, 2020). This aligns with the following UK Professional Standard Framework ‘How students learn, both generally and within their subject/ disciplinary area(s)’ (UKPSF, 2011).

The integration of using GAC as a teaching tool could relate to the SAMR model in the following steps:

· Substitution – Students can use GAC to research artists and artifacts instead of looking through books. This can help with accessibility issues if people cannot access the library which in turn will improve inclusivity.

· Augmentation – The students can use the different game functions that GAC has to offer such as Geo Artwork. By playing these games the students can learn in a fun and exciting way. They will be able to problem solve independent and collaboratively if working together. Therefore, this should boost class moral and participation. 

· Modification – The students can use GAC to take part in virtual reality museum tours instead of physically going to the museum. They will be able to visit multiple museums across the world in a one lesson which would be inconceivable to achieve without the use of digital technology. 

· Redefinition  - The students can use GAC to create their own virtual gallery and share this to their online portfolios. By participating in this task students will be able to see the visual effects of curation without having to use a physical space. They will also be able to share their online portfolios which will encourage peer to peer learning as students will be able to give each other feedback.


By using GAC in any way stated above aligns with the following UK Professional Standard Framework “The use and value of appropriate learning technologies” (UKPSF, 2011).

According to Wahyuningtyas (2017), there are pitfalls to using GAC. In order to get full use of GAC, users have to downloads the app on their phones. This is privacy issue as GAC will have access to your personal data. Arguably, this is a disadvantage as students might not want to download the app. In order to bypass this issue, teachers will have to be aware of this and potentially only use content for lessons that everyone can access. Despite its pitfalls, GAC is a good research tool that is fun and engaging for students to use. Teachers will easily be able to use different teaching models such as SAMR and TPACK to prepare lessons that are integrated with technology.
Application of the chosen learning tool
Please click here to view the PDF file of the Application of Google Arts & Culture
Evaluation and Refection
Description

I am reflecting upon a lesson that I taught to CERT HE Art & Design Foundation (Level 4) students on the 24th April 2024. This took place in the digital suite in the Alex Design Exchange campus at Swansea College of Art, University of Wales Trinity Saint David. The purpose of this session was to demonstrate the use of a digital tool and attain feedback from the students. The tool that I decided to use was the Google Arts and Culture (GAC) online platform. The session started with an interactive game called Geo Artwork.  This is a quiz where the students have to guess where the artwork originates from. I then showed and explained to the students what GAC was and instructed them to explore the platform. Following on from this the students were given a research task to complete. At the end, I asked the students how they felt the session had gone and what they thought about using GAC as a learning/teaching tool.

Feelings

During the session I was feeling quite positive regarding my delivery. Within my job role as a Technical Demonstrator, I am dealing with digital technology on a daily basis, and it is a topic that I really interests me. Therefore, I feel very comfortable and confident with using digital technology as a teaching resource. However, I was a bit apprehensive about things going wrong, such as the internet losing connection or the computers failing to work. As this was the first time teaching this lesson, I was concerned about the timings. Overall, I think the session went well and the lesson aims and learning outcomes were met. The students seemed to enjoy the task and I received useful feedback from them. I felt as though the students were engaged from the start and I do think that this was a positive experience for them.

Evaluation 

First of all, the printer didn’t work so I left the handout up on the screen so the students could easily see the task they needed to do. After exploring GAC for 10 minutes, I asked the students what they had found useful about the platform. They found it very engaging as there is an abundance of information. They also said that it is visually interesting and therefore they didn’t feel bored. Throughout the task, I could see the students discussing what they were drawing/looking at which was really positive. At the end of the task, I asked them what they thought of using GAC. They stated that it was useful, good for artist research and found it a stimulating way to learn. However, one student said that they wouldn’t particularly use GAC for the games, but another mentioned that it could be helpful for students that had ADHD. When I asked how it compares to real life museum visits, they said that, it is good for people to are scared to go out, it’s not the real thing but another version of it, and that it opens up opportunities. A negative would be that they feel they are missing the connection that you would get from seeing artwork in real life. One student said that they would let other people know of this platform encouraging peer-based learning. Some of the AI features that GAC offer can cheapen the experience. I asked the students how they felt about the introductory game at the start of the lesson. They said that it was enjoyable and made them excited to participate in the lesson in turn improving their engagement. They also said that they learned a lot through the game.

Analysis 

The lesson went well because I had taken time to prepare the lesson. However, I could have printed the handouts in advance rather than an hour before the lesson. This aligns with ‘Design and plan learning activities and/or programmes of study’ UK Professional Standards Framework (UKPSF, 2011). The digital suite we used was upgraded over the Easter holidays which meant that the chances of things going wrong was slim. This shows the importance of universities investing in new technologies to enhance the student experience. This is a priority amongst universities due to students paying for tuition more and more, therefore making their voice stronger than before (Race, 2020). The students were engaged from the start by playing the game. This can be an intriguing way to motivate students and capture feedback on their learning (Reece & Walker, 2007). The lesson was fun and enjoyable for the students which enhanced their learning experience. This aligns with ‘Develop effective learning environments and approaches to student support and guidance’ UK Professional Standards Framework (UKPSF, 2011). The students mentioned positives about the accessibility of GAC and how it would be useful for people with ADHD. Digital technology can assist disabled students by making things more accessible (Reece & Walker, 2007). This aligns with ‘Respect individual learners and diverse learning communities’ UK Professional Standards Framework (UKPSF, 2011). Even though the students mentioned that they were missing the connection of seeing artworks in the real world, Wahyuningtyas (2017) states this could be the reason for more people to visit the museums and galleries in person. Therefore, the digital experience can complement the real life experience. Going forward I would like to think that the students would use this platform as a learning tool. Overall, the feedback from the students was useful and they made some interesting points.
 
Conclusion 

There are limitations on what GAC has to offer if you don’t download the app. This can be an issue of accessibility. Some aspects of GAC can seem a bit farfetched or immature for post-16 learners. Having said that, it is a reliable source of research for students. From this lesson, I have learnt that including digital technology can aid in student engagement and enhance their learning. It can help adhere to different learning styles making for an inclusive learning experience. Additionally, it is important that the teacher is confident and has digital knowledge to ensure a positive learning environment. Finally, there is a need for my own continual professional development to ensure that I stay relevant with the latest technology enhancements.

Action plan

See Appendix
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Appendix
Please click here to view the lesson plan
Please click here to view the handout for the lesson
Action plan
Specific
My goal is to develop more lessons that include different digital platforms or tools as a teaching resource. This should help students with different learning styles and hopefully improve the classroom experience. My aim would be to produce these lessons by the start of the next academic year (September 2024).

Measurable
To ensure that I meet this goal I will be asking students for feedback on the lessons.

Achievable
I can achieve this goal by improving my own skill set and knowledge on contemporary digital technology. I will participate in different training course that Google and Adobe Creative Cloud have to offer.

Relevant 
Using digital technology is a vital part of my teaching practice. By increasing my knowledge and understanding as part of my continuing professional development will help me to stay relevant as a teacher. 

Time bound
I will do the courses over the Summer period when I have more time to focus and learn. I can then plan lessons around this new learned knowledge ready for the start of the new academic year which will be September 2024.By the end of the first Semester, which will be January 2025, I hope that I will have enough feedback from the students regarding the lessons. Going forward, I will be able to make further adjustments and adaptations. Even though there is a set timeframe for this goal, I feel that I need to be continuously learning about digital platforms as technology updates and progresses.
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Redefinition
Tech allows for the creation of new tasks,
previously inconceivable

Modification
Tech allows for significant task redesign

Augmentation
Tech acts as a direct tool substitute, with
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