




Introduction

Humans are creating technological advances that have played a massive part in making different aspects of human life easier Satria, (2021). Introducing technology into classrooms has raised discussions regarding the best way to apply and ensure its use is constructive to learning Satria, E, (2021). The issue that arises when new digital technologies are being used in the classroom is that, is technology being correctly used which results in it being used without it having a pedagogical effect, which has forced the term “pedagogy before technology”. Beetham and Sharpe, (2007). This phrase suggests that when someone is implementing a new technology into the classroom, they should take into consideration the teaching aspect of the technology and is it being used correctly? Beetham and Sharpe, (2007). By integrating information and communication technologies into educational settings, (Corujo-Vélez,et al., 2021) has shown that information and communication technologies can have positive influences and enhances development of professional practices but it also provides further learning of digital literacy for future teachers which can influence an array of different resources (Corujo-Vélez,et al., 2021). Along with delivering new content, digital feedback has been highly rated as an excellent method of feedback in comparison to face-to-face feedback.
This assignment will be looking at the application of technology in a post compulsory classroom setting and critically evaluating the role of creativity and digital innovation and its impact on the enhancement of learning and teaching. The question we look to answer is, does technology belong in the classroom? 

Literature review

Technology plays a vital role in our lives now as it is around us and everything we do in day to day life, but the question of whether technology belongs in the classroom has arisen Muir-Herzig, (2004). There is a variety of different technological frameworks that can be applied to a classroom setting and if used correctly can enhance the learning experience. The availability of technology has opened doors for teachers to implement it into their lessons as a way to enhance learning and teaching in a hope to improve interaction with students and help them learn in an environment that is rich in technology Baran, et al (2011). One of the frameworks used is TPACK, described as a clear and useful framework that can be applied to help gather an understanding on how to integrate technology into a classroom setting in which to enhance learning and teaching Baran, et al (2011). 
Standing for Teaching Pedagogy and Content Knowledge, TPACK points out the characteristics of knowledge that a teacher should require in order to integrate technology into learning and is broken down into different sections Absari, et al (2020). 
Technological Knowledge (TK) is the level of knowledge used to deliver the subject to enhance learning and not just used for the sake of using technology. The variety of tools that can be used range from a chalk board to more complex technological approaches such as PowerPoints, videos or the internet Absari, et al (2020). 
Content Knowledge (CK) the teacher should have knowledge on the subject matter that they are about to deliver Baran, et al (2011). 
Pedagogical Knowledge (PK) is the teacher making use of different teaching strategies to improve student learning Taopan, et al (2020). 
Technological Pedagogical Knowledge (TPK) is the teacher’s ability to use the correct teaching strategy with the support of technology to deliver the content. 
Technological Content Knowledge (TCK) needs to be precise, as the teacher needs to have a greater understanding of which particular pieces of technology and content benefit or conflict with each other in order to promote learning Koehler and Mishra, (2009). 
Pedagogical Content Knowledge (PCK) is the final piece of the TPACK framework, which is said to be similar to Schulman’s idea of knowledge Taopan, et al (2020). This is seen as the teacher’s knowledge about the subject that is being learnt or taught and usually includes the most regularly taught topics or the teacher’s specialist subject Gur, (2015). The TPACK framework has many different possibilities in enhancing teacher education, the teachers use of technology and teachers’ professional development Koehler and Mishra, (2009), but (Taopan, et al 2020) have suggested that teachers should take into consideration that every framework has its strengths and weaknesses and there is no perfect framework to use during teaching.
The RAT framework introduces technology into the classroom to enhance learning by using technology as a replacement (R), technology as an amplification (A) and technology as transformation (T) Hughes, et al (2006). The Replacement aspect of this framework uses technology to replace practices but not to change the content goals or learning process Magassouba (2012). Technology as Amplification comes from the use of technology to increase efficiency and productivity without changing the task but by using technology to amplify content goals, student learning or curriculum Hughes, et al (2006). 
The Transformation area of the RAT framework involves technology to transform the students learning process by changing the instructional method or even the subject matter itself and boosting productivity Hughes, et al (2006). 
A four-level taxonomy approach to selecting, using and evaluating technology in the classroom is Substitution, Augmentation, Modification, and Redefinition (SAMR). The SAMR model was developed to encourage the use of technology in order for teachers to advance from lower to higher levels of teaching with technology to aid learners Hamilton, et al (2016). 
The Substitution (S) level of this model is when the technology is substituted in but provides no functional change Romrell, et al (2014). 
In the Augmentation (A) level the technology is exchanged for something and it has a positive impact on the function of the task Hamilton, et al (2016). 
The Modification (M) area of the model technology integration allows the learning activity or task to be redesigned Romrell, et al (2014). 
Redefinition (R) is the final stage and can be achieved when technology is used and allows the teacher to create a new task that wouldn’t have been possible without the intervention of technology. All of these stages are dependent on the user’s knowledge and the availability of the tools to achieve their goal Lubega, et al (2014). (Romrell, et al 2014) found that using the SAMR framework did have a positive impact on learning and showed to benefit learning but also found that there were obstacles in pedagogy and technology at the substitute and augmentation level that suggest despite there being learning gains, they may not be significant. The modification and redefinition stages showed that mobile technologies were integral to the learning experience and design of the task and the outcome may be worth the problems that occur along the way Romrell, et al (2014).
The final technological framework that can be used is the Technology Integration Matrix (TIM), which was a framework that was created for evaluating the use of technology in a place where learning is taking place Welsh, et al (2011). This is seen as a reliable tool that measure’s the level of technology integrated into the classroom and the level of improvement in the class Barbour, (2014).  TIM is a tool that evaluates the technology that has been integrated into the classroom by the teacher, by describing five different meaningful learning characteristics (active, constructive, goal directed, authentic, and collaborative). These are then associated with five different levels of technology integration (entry, adoption, ad- adaptation, infusion, and transformation) Welsh, et al (2011). Where TIM has shown to positively impact on learning experiences there have been some negatives too, as teachers have not been able to access some training materials as their schools have a security blocking system on campus Barbour, (2014). There has been a substantial amount of money being spent in schools in the form of the devices, software and the internet Bulman and Fairlie, (2016). The use of technology and digital technology is now an essential part of education Selwyn, (2016), but there is still a discussion that technology doesn’t benefit learning by making it easier and efficient but the technology used should be designed according to learning theories and pedagogy Schacter and Fagnano, (1999). This is a factor in the TPACK framework in the area of content knowledge. If the teacher does not have the correct information, then they are delivering incorrect information to their students and will develop misinformation about the subject they are trying to learn irrelevant to the matter if they have used technology or not Koehler and Mishra, (2009).
Information and learning technology can be used as a resource and plays an important role in teaching and learning, assessing and evaluating lessons Reece, (2007). ILT can be applied to more or less any learning theory as technology has changed substantially over the years giving teachers access to a variety of different tools and technologies and giving students devices that are now more powerful than ever and can fit in our pockets and on our desks Eady and Lockyer, (2013). The main role that ILT plays is replacing existing methods with an abundance of technology tools, ranging from PowerPoint to deliver a lesson, online quizzes to evaluate lessons, to simple things such as a word document or sending an email to keep in touch with peers Reece, (2007). Ensuring that the correct learning technology is used falls into the framework system to ensure that the technology is used to enhance learning and not just used for the sake of it. There are advantages and disadvantages of the use of computer technology when it comes to learning, as learners can test and assess themselves whilst receiving feedback instantly whilst learning at their own pace Alsied and Pathan (2000). The disadvantages are that some students may find it hard to keep motivated working on their own, high quality materials are expensive and interaction between students is reduced Reece, (2007). Countries that are seen as highly technological no longer teach simple computer skills and have increased the use of technology in all aspects of education and digital innovation, to be an essential part of the education process Buchanan, (2019). Information and communication technologies when developed and used correctly can be beneficial to social and individual growth when an ethical framework is implemented to ensure that the users treat each other with respect within these dimensions Novella-García and Cloquell-Lozano, (2021). But a problem arises when schools give students computers and give them the freedom to engage in online communities as they can act in unethical ways such as bullying or harassing each other on school devices Buchanan, (2019). Highly associated with a variety of computer technology application that are used for things such as collecting, transmitting and storing data the term “The Digital” has a much wider meaning and digital innovation should be seen other than just a thing but more of a way of doing things. Johnston, et al (2019). Teachers have an important role in teaching students how to use technology as a tool to increase the pace of learning and not as a tool that hinders the process by using it incorrectly Mashhadi and Kargozari, (2011).
Selection and justification of appropriate teaching tool & resources.

For this lesson I would be delivering a 45-minute lesson on the components of fitness to 7 students who are looking to further their knowledge in basic sport and exercise science. I have chosen to the use the TPACK framework to deliver my lesson. As the this particular framework requires the learner to have a required amount of knowledge on the content they are teaching and the technology they are using to fully apply these skills in ways to achieve learning in these areas Voogt, et al (2017). This is done my connecting technology and the content being taught with different pedagogical approaches and their interaction with each other in order to enhance students learning experience Koehler, et al (2012). I feel confident enough in each of these areas to deliver the content knowledge, technological knowledge and pedagogical knowledge to achieve the aims and objectives in this 45-minute lesson. Sometimes described as the stimulus- response theory as behaviourism and student learning occurs when they respond to an external stimulus Clark, (2018). I chose this approach as the sessions are mainly teacher centred and I found the advantages of this approach were that I made the objectives clear and concise, which allows them to measurable Reece, Ian. (2007).
The technology I used at the end of the lesson to test the learner’s knowledge of the lesson was Wordwall due to the accessibility and range of options that are available for free and without the need to log in or sign up to the website. As I have used Wordwall in the past I have found myself familiar with the software and there has been previous studies that have shown Wordwall to have a positive effect on student learning and can improve learning outcomes Mertha and Mahfud, (2022). Digital based learning media, such as digital games can make learning fun and have been known to have a positive impact on learning by increasing motivation in students Safitri, et al (2022). The variety of digital games can be played on an abundance of devices from handheld consoles to mobile devices but digital game-based learning uses the entertainment of games and finds a balance between learning and gaming to achieve an educational purpose by combining an educational component with fun and entertainment All, et al (2016). 
Gamification has significantly increased in the teaching and learning process in modern learning, by creating a more fun and joyful experience in the classroom along with making improvements students basic skills which can be implemented by Wordwall Swari, (2023). Before the gamification aspect of the learning was used I needed to ensure that the digital pedagogical aspect was going to be covered to in order to use the technology available currently as pedagogy contains different teaching styles, theories and assessments Nanjundaswamy, et al (2021). (Nanjundaswamy, et al 2021) has also shown that there have been issues faced when digital pedagogy has been introduced into a learning setting with different attitudes towards technology and a lack of co-ordination between the learners and the teacher when it comes to digital pedagogy.
I assembled a PowerPoint to present my lesson as it has been suggested that there is a positive correlation with positive and encouraging classroom attitudes, but PowerPoint has also come under criticism with arguments that it can have a negative impact on learning by the use and abuse of it has been referred to as death by PowerPoint Brock and Joglekar, (2011). At its simplest level applying visual cues, music and simple animations can make slides more interesting and can be used at a variety of different stages of the lecture from introducing the topic, aims and objections, to during the lesson and providing visuals to the main teaching points that you are delivering Reece, (2007). It can also provide question and answer section at the beginning of the lesson to establish the learner’s knowledge on the subject to the end of the lesson to reflect on the lesson that has just been delivered and then an introduction to the next topic that will be covered Reece, (2007).
Along with digital game-based learning other educational technologies can be used in a classroom setting in order to offer practical applications for teaching strategies and educational resources. Cosgun Ögeyik, (2017). Along with planning the lesson it naturally works in the professional framework by designing and planning learning activities and programmes to enhance learning the Wordwall quiz gives immediate feedback to any areas that the learner may not have understood (AdvanceHE, 2023). whilst offering support and guidance to the learners. It also allows me to use appropriate digital tools and technology and resources to encourage learning and support through the collaboration with others to enhance practice (AdvanceHE, 2023). There are an abundance of advantages to using different learning applications as they offer a fun and easy learning environment with online games and activities that provide a permernant and effective flow of information, ensuring continuation of education. It also enables students to learn in their own environment, which increases motivation, interest and student attention towards the topic Seval and ÖZTÜRK (2023).
With advantages come disadvantages and these are seen in the forms of internet connection problems causing disruption from the learner and teachers’ side, learners falling behind as they may struggle to understand instructions that cause problems with interactions with peers Seval and ÖZTÜRK (2023).

Application of the chosen learning tool

I applied this software at the end of a lesson as an informal check of learning and digital games are a great way of influencing the way that students enhance their content knowledge, it also keeps students engaged Foster and Shah, (2011). 

When compiling the resources to use the Wordwall match up quiz, it was as simple as googling “Wordwall Sport and exercise science” which displayed a link (Picture 1) that can direct to a variety or results.

(Picture 1: Google search bar to “Wordwall Sport and exercise science).
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When you click on the link it then directs you to (Picture 2) which has an abundance of digital learning tools. That can be accessed for free through the website without the option to log in or sign up.







(Picture 2: Word wall choices to digital learning tools)
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Clicking on the game of choice will direct you a page (Picture 3) where the tool is ready to use but can also be changed into different templates but the learning intentions remain the same. To share this game with other teachers or learners there is a share option at the bottom.

Picture 3: The different templates (Outlines in red) for the tool being used. “Share option (Outlined in green).
[image: A screenshot of a video game
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Clicking on the “Share” button will present you with a link that can be copied and pasted into a message or email to access the game and a variety of symbols that represent the different social media playforms or a QR code that the digital learning tool can be accessed through. (Picture 4).





Picture 4: The link and different share resources that can be used to access the tool.
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Clicking on the QR code symbol (Picture 5) will then display a link and QR code that can be screen shot and added to a PowerPoint slide for learners to access.

Picture 5 : The link and QR code that can be added to powerpoint slides.
[image: A qr code on a white background

Description automatically generated]
Scanning the QR will then send you to the start of the digital learning tool being used (Picture 6) this can then be started by the learners at any time.










Picture 6 : The digital learning tool being applied in a classroom setting on a big screen.
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The learners will see a different screen when they are using the digital learning tool and will need to match the components of fitness with their description whilst being timed (Picture 7).

Picture 7 : The screen the learner will have on their device screen when using the tool
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When the learners have completed matching the components to their descriptions they will then press “Submit answers” this will then give them instant feedback on how well they applied the knowledge they received from the lesson before. The class will then go through the answers together (Picture 8) and then the software will deliver the correct answers (Picture 9).









Picture 8: The class answers
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Picture 9 : The correct answers
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When the answers have been submitted the learners received a score and a time that it took for them to complete the task (Picture 10a, 10b & 10c). This gives them the option to show their answers if they had any of the matches wrong and an option to play the game again. It also gives them the option to check how they scored on the leader board. 









Picture 10a 10b 10c: Screenshots from the devices used by the learners so show scores and options
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The option to check the leader board then sends the learner to the leader board (Picture 11) of everyone who has used the digital learning tool. As previously mentioned, this part of the software was not constructive towards the lesson as it didn’t put the class learners into a leader board for themselves and previous users of the software have used highly offensive and inappropriate names which many people may find upsetting.

Picture 11: The leaderboard that doesn’t display any of the learners who attended the lesson and inappropriate usernames.
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Evaluation and Reflection 

The use of Wordwall during this time has had its ups and downs as expected. The resources and the variety of digital game-based learning functions were in abundance and the website promotes the fact that they want to enable all teachers to create and share resources no matter where they are in the world and the access they have to devices. The main advantage to using Wordwall was the ease of accessing and developing different educational games that are fast and adaptable to teachers or learners needs in order to aid teaching and learning Safitri, et al (2022).
Reflecting on the experience relies on recollection of an event and can be useful as a teaching method to support learning from the experience such as the feeling they felt, reactions and attitudes that can help by analysing and evaluating the situation and develop a new approach or to enhance professional performance in a way of turning new information and experiences into practice Markkanen, et al (2020). I will be following Gibbs’ reflective model to reflect on the experience of using this technology in a classroom setting for the first time and Gibbs reflective cycle has been described as an ideal framework to turn challenging situations into a valuable lesson learned by reflecting on the experience of the situation Markkanen, et al (2020). The feedback received by users was mainly positive as it reinforced learning and had positive effect on learning outcomes Mertha and Mahfud, (2022) and the software gave instant feedback on what questions they had right and wrong Alsied and Pathan (2000). There were several negative feedback points received; 
· The text was very small on a handheld device and some learners struggled to read it. 
· The leader board on Wordwall consists of every user that has completed the game and some usernames were highly offensive and caused some users to feel uncomfortable.
· When reading them, the lack of isolated leader board resulted in learners having to screenshot and compare their results with their peers to construct their own leader board. 

Description
Before the lesson had started and the learners had arrived I tested out the QR code and link to ensure that is was in working order to help calm any nerves. After the lesson had been delivered and the learners had asked any questions (which were then answered) the learners were required to take a quiz as an informal checking of learning. The match up quiz was extremely easy to access as the QR code and link was presented on a PowerPoint slide. The software was accessed by all of the attending learners with the majority of them using their phones to access the software with only one other using their tablet device. Then the learners all took the quiz, where the goal is to match up the names of the components of fitness with the description of the function of the component of fitness. After they had chosen their answers they then submit them and get instant feedback on how well they did in the quiz, which is important as feedback is seen as an integral part of improving the learning experience in students Ahea, et al (2016). 

Feelings
I was feeling adequately prepared when it came to using the software which has shown to reduce stress levels Khan and Madden, (2018). I felt confident that the QR and link was going to work for the learners, but there was a little bit of concern that there may be a misunderstanding with the learners and their familiarity with the software as they have not used it before. Despite the fact that this was an informal check of learning, at the end of the lesson the test anxiety could be felt within the room, with learners providing different physiological and emotional responses towards the test which are common responses to concern about failing a test Rojas-Torres, et al (2024). 

Evaluation
Overall, I feel that my application of the Wordwall software to the lesson was a success but it was not perfect. The accessibility and simplicity were a huge plus as all it took was a quick google search and another search through the Wordwall website to find a digital learning tool that contained the same information and content that I was teaching, this could be applied to my lesson as an informal checking of learning tool.
The disadvantages of using this app is you are essentially using a product that has been made by someone else and may have misinformation or content that does not pair up with the information that you are presenting in the lesson before reaching the quiz. This may result in the need to make your own game and if this becomes a regular occurrence will require payment to the website. 
Other disadvantages with the app depend on the device that it is being accessed on, as some of the learners complained that the text was very small on their devices and some found it difficult to read. 


Analysis
Despite taking away many positives from and the application of this software going well without any major issues, my thoughts are drawn to the next time I use it and how I can better the learning experience by making some small adjustments. I feel checking over the software before the lesson had started to give me confidence on how the software was going to work (hopefully without any issues) but I still could have changed things to make the learning experience better and utilise the software to its full potential.

Conclusion
Using Wordwall has taught me several things that I didn’t fully take into consideration when I started applying it to my lessons. I took time to ensure that the software was running smoothly and was easily accessible to my learners, but I didn’t take into consideration the issues that may occur when others try to access the app. I learnt that just because the software is accessible on any device, it doesn’t mean it is as efficient as it would be on a device with a bigger screen as some learners struggled with reading the small writing on their hand-held devices. There is also no option to have an isolated leaderboard for your learners and results can be lost amongst everyone who has accessed the software in the past unless the learners screenshot their results and compare when they have completed the task.

Action Plan
This experience with the software has given me plenty of positives and negatives to take into consideration for when I use it in the future. Reflecting on the advantages and disadvantages next time I will take time in creating my own Wordwall quiz in an attempt to make it more efficient when used on a hand held device and allows me to create a quiz based on the presentation I am using and not vice versa as this may impact preparation time.
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Appendix


Table 1

Lesson Plan Template
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Lesson Plan
 
	Topic: Components of fitness
	Class: PCET
 

	Date:2/2/24
 
	Length of lesson: 45 minutes
	Number of students: 8

	Resources required:
Power point, Devices (For learners)

	Aim of Lesson
 
To describe the different components of fitness and their functions
 
 

	Learning Outcomes – The Learners Should Be Able To:
 
· Identify the different components of fitness
· Demonstrate knowledge of each component of fitness and their functions
 

	Previous student knowledge required for the session:
 
No previous knowledge required.
 

	Anticipated difficulties (if applicable):
 
Learners don’t have a device, slow internet connection, QR code doesn’t work.
 

	
	
	
	










Lesson Detail:
 
	
Stage
	
Focus
	
Strategy
	
Time


	
Introduction






Development













Plenary/conclusion




	
Brief overview of aims, objectives and a summary of the topic.




Explaining the different components of fitness


Word wall Quiz







Introduction to next lesson.
	
Explanation of the topic.

Q&A (To gather information on attendee’s knowledge on the subject).




Chalk and Talk




Digital learning tool







Explanation
(The energy systems in sport)
	
5 mins






30 mins




8 mins






2 mins


 
 
 
	Assessment Strategies: when and how are they included within the lesson?
 
Assessment strategies have been put in place throughout the lesson at the end of each segment to reflect on what has been taught and ensure everyone in is progressing and demonstrating knowledge on the subject being taught.
Integrating digital learning strategies into lesson are a good way of improving student learning and retaining information Yan and Chen, (2023) 
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