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Intro 
The aim of this research project is to develop the researcher’s knowledge and practice with regards to the use of effective feedback through research on what role technology has to play within feedback and how effective this feedback is. The overall aim is to examine how teachers utilise technology to improve their use of feedback in order to give students information during learning, furthering their understanding. Palmerstone Primary (Estyn, 2016) ensures students have the time to reflect on their work by introducing strategies such as ‘Taking marking’ and ‘feedback to the next level’, whereby the school creates time for students to actively use feedback to improve learning. 
The reasons for the project looking at the role of feedback are grounded in the researcher’s own teaching practice on PTE1 and PTE2. During this practice, despite using a number of AfL strategies to help the researcher’s understanding of students’ current learning stage, it became clear through using marking in books that the feedback the researcher was giving was not taken on-board by students. The researcher is interested in how teachers are able to develop feedback to improve students’ learning development and learning process. Price et al (2010, p.277) asserts that “feedback is the most important part of the assessment process”. Feedback is fundamentally important to teaching and learning, however students need to develop a strong process of learning which provides adequate time for reflection and process further information, connecting neurons to store within long-term memory. Processing information meaningfully is a key factor in remembering information for the long-term (Craik and Lockhart (1990). Heubusch and Lloyd (1998) show that when feedback is focused, children are able to develop their self-regulation, and Wiggins (2012) and Bandura (2009) show the importance of the motivational power of feedback as well as the importance of the processes of learning and communication within the class. Christodoulou (2017) asserts that feedback is difficult to successfully implement, for example, Steinweg et al (2016) show that student awareness of the tone of teacher feedback is essential to avoid misconstrued messages. They further suggest that technology has a role in supplying teachers with data to create better informed decisions about where the learning needs to progress. 
Technology plays a key role within education, as seen by the importance of digital competence asserted within Wales’ new curriculum and Donaldson’s (2015) recommendations. The researcher believes the future of learning is moving towards a more personalised system, relying on algorithm and code to provide questions and learning situations to develop individual understanding, and so will will be looking at what role technology plays in teacher feedback and whether the specific programs used in schools are effective. The researcher’s hypothesis is that technology in schools can benefit teacher feedback and develop children’s process of learning, as technology is able to enhance neuronal connections due to its ability to lower the cognitive strain of children using a number of different instructional designs such as dual-coding theory (Sherrington, 2019; Clark and Paivio, 1991). The researcher will be using a triangulation method in order to obtain data to inform the research and will be using questionnaires and interviews with both staff and students, as well as using observation, therefore finding both quantitative and qualitative data. 

Literature Review 
How is feedback created effectively in schools? 
[bookmark: _Hlk35262364]There is large discourse discussing the effectiveness of teacher feedback used to develop student learning. Formative assessment specifically intends to generate feedback for performance and improvement, which therefore accelerates the learning process (Sadler, 1998; Nicol and MacFarlane-Dick, 2006). Providing feedback aims to develop students’ self-regulation, allowing them to regulate aspects of thinking, therefore improving motivation and behaviours during learning (Pintrich & Zusho, 2002). Price et al (2010, p.277) asserts that “feedback is the most important part of the assessment process”; feedback provides teachers with information about students’ understanding, allowing teachers to alter their practice with specific individual techniques to improve learning, as agreed by Yorke (2003); Black and Wiliam (1998); Sadler (2010), who show feedback is used to assess effectiveness of learning strategies implemented. Hattie (2012) shows feedback has a positive 0.7 effect size on students learning, agreed by Hattie and Timperley (2007) and Wiliam and Black (2005). Hillman and Davenport (1978); Trap et al (1978) have shown the importance of immediate feedback in creating effective and efficient learning activities to enhance and strengthen students’ understandings whereas delayed feedback, often seen in schools, is generally created by accountability measures implemented. Evidence of feedback is often written about at a later period following the production of learning, and these written comments are often misconstrued; Willingham (2019) believes memory is the residue of thought, therefore following the production of learning, the process of thinking is often forgotten or assimilated within the long-term memory of the student, causing inaccuracies in the base of knowledge required for building schemas in future learning. Vella (2001) notes feedback helps students to challenge themselves to integrate new information into their stored memory, creating connections. Timely and corrective feedback therefore has great impact on students’ ability to understand current learning progression and how to improve, as exemplified by Tanenbaum et al (1998); Yorke (2007); Schleicher (2006); Di Battista et al (2004); Gibbs and Simpson (2004); Scheeler et al (2006). This is why Sadler (1989) and Ramaprasad (1983) believe students must identify these gaps in their learning through feedback to be able to breach this gap, therefore improving their ability to enhance conceptual development and motivation to improve their learning, as agreed by Orsmond et al (2005) and Nicol and MacFarlane-Dick (2006). Boud (2000); Nichol and MacFarlane-Dick, 2006) suggest in order for feedback to be effective, a response is required for the knowledge to be understood, creating feedback loops where students are able to reflect on their production of work and have the ability to improve their conceptual understandings and processes of learning. Specific individualised comments are able to help students develop their conceptual internalised understanding and focus on learning, as exemplified by (Bangert-Drowns, Kulik and Morgan (1991) and Elawar and Corno, 1985). 
Feedback is effective as it ‘feeds forward’ students’ understanding and learning (Moss and Brookhart, 2009); (Wiliam, 2011); (Lizzio & Wilson, 2008). Prowse et al (2007) and Ferguson (2011) considers feedback as a vital approach to facilitate students’ development as independent learners who are able to monitor and regulate their evaluations of their work, agreeing with Donaldson’s (2015) ideas on lifelong learning. By developing strategies for students to improve feedback, individuals can use these systems throughout their working life. For feedback to be effectively used by students, it must be timely and in accordance with assessment criteria (Nicol 2009, p.337). Much feedback practice has been ineffective, as seen by Bloxham and Boyd (2007); Hounsell et al (2008); Rowe and Wood (2007); Christodoulou (2017); writing feedback under time constraints creates negative impacts on student experience (Channock, 2000), something further shown by Mutch (2003); Price et al (2010); Hounsell and Entwistle (2007); Crook, Gross and Dymott (2006), showing that students are often dissatisfied at the adequacy and timing of feedback received, often in higher education. Despite potential criticisms of feedback, overall it can have a positive impact on students’ learning if used correctly. 
AFL
Does feedback have a positive effect on teachers use of Assessment for Learning? 
Formal and informal assessment information helps teachers make decisions about where to progress learning more successfully than they would have done before (Black and Wiliam (2009); Hattie (2012); Chappuis, 2004). Formative assessment is crucial for good pedagogy in order to improve learning (Black and Wiliam, 1998; Garrison and Ehringhause, 2004). Teachers create conditions in which students improve their learning using techniques such as ‘learning power’ (Claxton, 2002) and prepare for future learning (Bransford, 1997). Black and Wiliam (2009) assert that short cycle formative assessments support learning with ‘in the moment’ formative assessment. The effectiveness of feedback can therefore be more reliable when improving precision, as seen in Biomedical research Elder, Ruiz, Deabler, and Dillenkoffer (1973) and Whitehead, Renault, and Goldiamond (1975). This is agreed by Van Houten (1980) who believes if this is replicated in education, quantified corrective feedback will support children learning basic academic skills. This is further supported by Gaer Primary School (Estyn, 2018) who have raised learning standards by implementing ‘AfL’ to improve children’s assessment skills. Van de Pol, Volman and Beishuizen (2010) believe the use of prompts and scaffolding allows students to identify deficits more immediately and provide students with resources to develop their cognitive strategies, improving their comprehension and assessment skills. The development of students’ learning process and improving cognitive strategies is crucial and this should be developed through a progression of learning, as emphasised by Donaldson (2015) and Sadler (2013); students have the ability to improve their competencies of assessment throughout their learning journey. Sadler (2013) and Wiliam (2011) agree, asserting that the crucial aspect of feedback moving learning forward is that the producer of knowledge already possesses enough explicit or tacit knowledge to internalize, understand and implement feedback to improve learning. This knowledge is therefore based outside the zone of proximal development (ZPD) Chaiklin (2003), suggesting external feedback can be useful only if a strong knowledge base has been established. Peer and self-assessment are crucial strategies when improving students’ abilities to self-regulate, as supported by Kruger and Dunning (1999) and Nuthall (2007). However, Didau (2014) suggests strategies such as peer and self-assessment may not be as affective due to the ‘Ringelmann Effect’, which shows the importance of the success criteria and learning objectives and the ability to understand and make judgements on the work that has been produced as tacit knowledge (Polyani,1962), meaning knowledge is not easily transferred between individuals via communication. Nonaka and Tagatchi’s (1995, as cited in Black and Wiliam, 1998) ‘Knowledge Management Model’ provides a process students can follow in order to capture and codify tangible and intangible knowledge. 
Wiliam (2011); Hattie (2012); Hattie and Clarke (2018); JISC (2010) and Bandura, 1986) state the importance of pushing learning forward. Goal setting establishes high standards that push for achievement, agreed by Locke & Latham (1990) and (Schunk, 1995), suggesting that goals allow individuals to evaluate their progress and alter practice. However, in recent years there have been visible problems with the implementation of AfL in schools which research suggests has been ineffective, agreed by Christodoulou (2017). Teacher feedback influences how much effort students afford to improving their understanding. This enables the teacher more informed decisions on where and how to improve children’s learning, agreed by Fuchs and Fuchs (1986) who suggests frequent assessment enhances learning. Marking shows how well children have done, however, this information does not provide children with guidance as to the next steps to develop. Despite implementation issues, it is clear that formative assessment provides significant insight and learning gains through developing key assessment competencies students can use to develop their understanding of good quality. 





Technology  
What is technology’s role in the process of feedback? 
Technology is becoming increasingly important in the field of education, while the workplace and economy move towards a technological revolution. Technology has the ability to provide a more individualised theme of learning. Feedback can be a repetitive and time-consuming process and evidence suggests that feedback is not always as effective as imagined (Carless, 2006; Orsmond and Merry, 2011). In order to ensure feedback is always effective, students must improve their ability to self-regulate to meet learning goals. Technology has become increasingly important within recent years; Donaldson’s (2015) recommendations have seen a greater emphasis on developing children’s digital competence. Technology is widely used to improve human practice across a varied number of professions, including teaching. Hepplestone et al (2011) found staff suggest feedback can be difficult to provide for large numbers of students. Rolliston (2005) and Clark (2012) believe technology is able to provide teachers and students with immediate understanding of students’ learning, agreeing with Sadler’s (2013) belief that effective feedback is based on ‘how and when’ teachers provide feedback, proving it is critical for ‘closing the gap’ for students. Students often have differing levels of cognitive abilities and therefore have differing levels of competence. It is therefore important that as Maclellan (2001); Murzyn and Hughes (2015), and Carless (2006) suggest, students should be monitoring their own performance in order to make effective use of feedback to combat differing competency levels. Technology enables education to create individual learning environments, further agreed by Robinson et al (2008) and Jarvela (2006), asserting the belief that technology can foster learning capacity by building individualised learning themes. This idea provides the basis for educational programmes such as Socrative (2012) and StartSole (2020). Nicol and Milligan (2006) assert that technology can improve the effectiveness of assessment practices, supporting the belief that teachers’ understanding of student learning can be further assisted using technology. However, there is not much research looking at the effect technology has on providing support for teachers using feedback. 

Does technology improve children’s engagement in their work? 
There are also concerns due to porr student engagement within the feedback process, despite this being timely and good quality feedback when provided (Duncan, 2007). Ysgol Uwchradd Aberteifi (Estyn, 2015) often use students to help improve teaching strategies and feedback through the school council. Hepplestone and Mather (2007); Babuska et al (2004) and Chaudhury (2011) suggest technology develops engagement and can develop students’ ability to be ‘active participants’ in learning, agreeing with Donaldson’s (2015) principles of children becoming co-constructors of their own knowledge. Examples of this are seen in case studies such as Nguyen (201); Hepplestone et al (2010), where examples such as University of Westminster (2010) case study 8; JISC (2010) and University of Leicester (2010) case study 6 show the ability of technology to enable personalised feedback based on students’ decision making. It is essential however that these technologies use effective pedagogies to counteract the danger of promoting engagement to the detriment of learning and knowledge processes. 

How does technology support children’s learning process?
 The use of technology to improve the effectiveness of feedback is backed by Connectivist theory which asserts the view that learning is founded in the creation of links between information to provide further understanding, agreeing with constructivist theorists such as Bruner (2001) and Bandura (1986). Geszti, (1990) and Downes (2005) discuss the interconnected neural patterns and connections made using technology and its ability to develop creative and abstract thinking. Technology has the ability to promote personalised, individualised learning which Zuckerberg (2015); Bloom (1984); Google for Education (2019, as cited in Christodoulou, 2020); Lilley and Barker (2007) suggest has benefits such as enhanced understanding and internalisation and provides support for personally challenging areas. This therefore suggests that technology can provide further help for teachers in the representation of information, as asserted by Willingham (2005). Dual-coding theory suggests that the use of a number of representations of knowledge lowers the cognitive load of processing information, as supported by Kirschner, Paas and Kirschner (2009). Short, Williams and Christie (1976) believe however technology can limit the opportunities to discover students’ perceptions as well as limiting effectiveness of the efficacy of communication. There are a number of challenges attributed to the use of technology in education; Mcknight et al (2016) suggest technologies are not always used effectively by teachers due to a lack of training in understanding them. This is further agreed by Sigman (2012) and Greenfield (2015), who suggest technology negatively affects children’s brain development, as Sigman (2012, p.3) believes “children must exercise speciﬁc brain areas and systems regularly and extensively in situations”, suggesting that use of technology prohibits children’s ability to use brain functions to their full extent. Hattie’s (2012) research shows effect sizes of 0.37 for gaming/simulation, 0.32 for online digital tools, 0.18 for web based learning and 0.45 for computer based instruction, showing that no clear verdict has been reached on the integration of technology impacting student learning. It is therefore important to understand that technology has the ability to provide valuable information on students’ current abilities, however teachers must be aware of the pedagogies behind technology as there is a danger that an over reliance on technology may cause developmental issues and further assert low level thinking skills upon children. There is a lack of research on this area regarding teachers use of technology to support feedback and learning. 

Methodology 
[bookmark: _Hlk35703914] The question the research will seek to answer is: ‘What is the effect of technology on feedback within schools?’. In order to begin to answer this question, the researcher will be using a mixed methods approach that will enable them to find a rich set of data. When collecting data, the researcher has placed a strong emphasis on children’s views on the feedback they receive and will therefore be using interviews and questionnaires to gain insight into their experiences of technology enhanced feedback. It is important to understand children’s views as they are of major importance and influence in education, something exemplified by the rights of the child (UNCRC, 1989); Donaldson (2015) which state the importance pupil voice has in the educational system. Ruddock and Flutter (2000); Chaplain and Freeman (1994); Wilson (2013) suggest accessing children’s views is essential as children are able to contribute to their school to improve their learning, showing deep personalised insight. This agrees with Donaldson’s (2015) assertion that children and educators are required to be co-constructors of their learning, therefore stating the importance of children’s views on their learning. The researcher will be using method triangulation (Carter, 1990) which uses a number of different information sources, improving the quality of data to assess against (Polit & Beck, 2012). The project will also use quantitative data to ascertain a clear understanding and scientific enquiry to collect measurable data. 
Triangulation allows the researcher to share and identify different perspectives coming from different methods of data collection, agreed by Morgan (1990); Denzin (1978); Campbell and Fiske (1959); Morse (2009) who assert triangulation allows the researcher to assess their findings against different methods in order to create a more reflective, balanced judgement and improve reliability. This is further agreed by Mortimore et al.’s (1988) view that a mixed method provides a holistic view of research. Triangulation is not however without critics; Silverman (1985) and Hammersley (2008) suggest triangulation as positivistic, however, the presumption is that multiple data sources are superior to single data sources or instruments (Hammersley, 2008). Patton (1980) further suggests that multiple data sets does not ensure validity or replication. However, Denzin’s (2007) research suggests triangulation provides a wider understanding of the research area. Therefore, the researcher must be cautious with the data obtained as this may not be representational of the larger population. 
Ethics 
 The research will adhere to UWTSD and BERA’s (2018) ethical guidelines to ensure participants’ rights are respected, and so will have to ensure provisional informed consent via the gatekeeper, in this case the headteacher as seen in Fig 16. As BERA (2004) states, the main aims and scope of the research will be outlined to the gatekeeper and participants. Wilson (2013) asserts the issue of consent is multi-faceted. It is therefore important after gaining initial informed consent from participants to ensure they have the option to stop participation at their disclosure. All data collected will be anonymous to protect the identity of the participants. Throughout the research, ongoing consent will be negotiated, something that cannot be assumed (Flewitt, 2005), through situated contexts on a minute by minute basis (Simons and Usher, 2000). Therefore, the commitment for being sensitive and responsive to the participants throughout the research will be voiced at the offset. 

Questionnaires 
 The researcher will be using web-based teacher questionnaires and student questionnaires to ascertain the views held regarding technology enhanced feedback and its use in the classroom. The teacher web-based questionnaire will be sent to all teachers. The principles of questionnaire construction will be used (Burke Johnson and Christensen, 2019). The results will mostly be formed of quantitative data; however the participants will have the opportunity to elaborate in some questions extending the research to qualitative properties at times. There are a number of advantages to using questionnaires such as ensuring anonymity of the respondent and allowing the use of standardised questions, therefore making is easier for the researcher to assess data gathered. Munn and Drever, 1990; Bowling 2005; Denscombe 2003; assert the effectiveness of questionnaires, suggesting they can improve the rate of responses as well as ability to reach greater numbers of participants. However, Fricker and Schonlau (2002) suggest that paper based questionnaires are more likely to receive a better response rate compared to web-based questionnaires. A snowball sampling method will be used for the pupils’ questionnaire where the participant will name another individual to participate. The advantages of this method allow the researcher to find willing participants. However, this could potentially lead to a data sample from one particular group of pupils. This format also limits the amount of information able to be found as questionnaires are often inflexible and cannot be modified to situational contexts, which may provide superficial coverage of complex topics. Munn and Drever (1990) however suggest questionnaires limit interviewer bias, which may affect participant views. This, linked with anonymity, creates a higher likelihood the results will be valid and reliable. Questionnaire data will be obtained from a selection of year 5 and 6 students and from responsive teachers to find general correlations of data as to how feedback and the use of technology are used to aide teacher practice. 

Observations 
 Observational data provides strong ecological validity (Moyles 2002), allowing the researcher to provide contextual understandings to the research undertaken. This is therefore open-ended, allowing researchers to discover details that participants might not freely talk about in interview situations (Cohen, Manion and Morrison, 2013). Robson (2002, p.310) “says people often differ from what they say and what they do and therefore observation provides a reality check”. Observation enables the ability to view everyday behaviour that otherwise might be taken for granted, be expected or go unnoticed (Cooper and Schindler, 2001, p.374). This is further agreed by Bailey (1994) and Patton (1990) who assert that observational data provides the researcher with information on the situation, however, this information may only provide situational evidence which may not be representative of the broader population. The Hawthorne Effect may have an impact on what inferences the researcher may take via participants change in behaviour due to an awareness they are being observed. Examples of this are seen in the work of McCarney (2007) and Mayo (1949). 

Interviews 
 Interviews will be used to gain further information from pupils and teachers as many qualitative researchers studying human phenomena collect data through interviews with individuals or groups. Semi-structured interviews with staff and pupils will be conducted to achieve understandings of what happens during class. Fontana and Frey (2000) describe interviews as a powerful tool; using unstructured interviews allows the researcher to elicit fluid and rich information through follow-up questions, agreed by Russell et al (2005). Cohen, Manion and Morrison (2013) assert the important role of the interviewer and the importance of gaining trust and questioning at the right level for the participants to understand. However, interviews can be difficult to conduct due to time constraints, and Warwick and Chaplain (2013) suggest professional qualities of the interviewer can affect the information gathered; it can be difficult to elicit evidence based on social competencies such as listening. Interviewer bias is a concern in interviews that may alter the research data, what Wilson (2013); Breakwell (2006) suggest as an acquiescence response bias. A participant’s recall bias may affect data whereby the recall may focus on positive aspects rather than negative. Fern’s (1982) findings however show interview participants generated more ideas than different methods of research. Unstructured interviews provide spontaneity, flexibility, and responsiveness to individual answers. The researcher will conduct these interviews in groups allowing students to share views to stimulate ideas of good practice and areas of improvement, as Morgan (1996) suggests interaction and stimulation is central to the success of children’s interviews. 





Findings 
Questionnaires  
 The researcher has conducted research within Primary school A looking specifically at the feedback process and the use of technology aiding children’s learning. Two questionnaires were conducted: a questionnaire for children in years 5 and 6 and a questionnaire of teachers’ views on the feedback process. 16 responses were received from the student questionnaire and 8 responses from the teacher questionnaire. This response rate suggests the data is high in validity for this data set, however results may not be valid for the whole school. 
Fig 31. 
Fig 30. 
 In a class of 30, students are often unable to receive feedback during the production stage of knowledge. As seen in Fig. (30), when asked about timeliness of feedback, student data showed that it was not given at the time of knowledge construction. Wiliam (2011) and Carless (2006) assert the importance of teachers using minute-by-minute formative assessment judgements to ensure misconceptions are caught before they are formed within long-term memory storage. Jennings and McCuller (2004) agree that timeliness and quality of feedback has great importance on learner understanding and further suggest that when feedback is not timely or individualised, students often ignore the feedback and continue with misconceptions. Willingham (2009); Didau and Rose (2016) suggest within a class there are varying levels of cognitive development whereby students have different prior knowledge understanding; some students have difficulty creating links to develop schemas of information. This is backed by the results of Fig (31); data suggests the discussion around feedback comments between teacher and student happens infrequently and is not aiding students’ understanding; despite Fig (22) suggesting the majority of learners are aware of whether their work is close to learning intentions, two learners identified themselves as not understanding if their work is correct or not. Sadler (2010) suggests often students do not have the required skills to understand written feedback and reflect on their performance to improve their output. Hattie (2012) and Irons (2007) provide that quality, timely feedback supports learning processes, agreed by Sadler (2010) who believes feedback supports use of key strategies of reflection to improve work. However, researchers suggest issues with the delivery of feedback (Bevan et al, 2008), as seen in Fig (25), which shows that 62.5% of teachers do not use data tracking to help their understanding of students’ learning progress, so teachers could be unaware of the individual understanding of the learners unless they provide adequate time for reflection. 

Fig 22. 
Fig 25
Fig 17-  

 Fig (17) shows that students use comments from their teacher often, however not every child is able to do this. Bernstein (2003) suggests some students have a restricted code of language and therefore may struggle to apply teacher comments effectively. Atjonen (2014) found teachers believe students often fail to apply their feedback effectively. A reason for this could be found in Sadler’s (1989) research which shows students are often unaware of what good performance looks like, therefore suggesting students require ownership within the assessment process. Brookheart (2001) believes successful students are willing to have their work confirmed or challenged. Feedback is a crucial approach which facilitates students’ development, suggesting the types of feedback students receive play an important role in shaping their learning futures (Ferguson, 2011), therefore stating the importance of teachers helping individuals improve their learning journey and process. 


Fig 19.
 
 As seen in Fig (19), 87.5% of the responses show students agree that teacher comments are helpful, demonstrating the importance teacher support can have on children’s learning. Feedback allows learners the ability to grasp the concept of high quality, where Sadler (2010) suggests students should be able to recognise high quality when they see it and can then accurately make judgements on their own work. This is in line with Donaldson’s (2015) work on producing lifelong learning via co construction of learning. Sadler (1989) suggests this leads to further exploration for children to improve their quality of work. Often teachers coach children into the knowledge they are creating which can cause problems as all children learn differently and have different levels of cognitive ability due to their previous development and learning environments. Fig (32) further shows from the teachers’ questionnaire that children are heavily involved in their own feedback process, providing understanding and a careful co-construction of knowledge. Sadler (2013) asserts teachers must give children the ability to judge their own work and modify it during the production of learning as Sadler (2013); Hattie (2012); Clarke (2012) regard feedback as critical in enabling learning. Sadler (2013) and Clarke (2012) believe students need to be taught how to develop these skills to create a readiness for the working world. Key strategies such as self-efficacy and metacognition are essential in this process. This development should be implemented throughout school, where Clarke (2012) believes a clear continuum of progression of these skills should be provided through peer and self-assessment, improving the rate and quality of feedback. Fig (32) further shows the importance of using specific feedback strategies to improve children’s ability to take on further information and reflect on their work. 

Fig 32.
 Fig 35. 

Interviews and Observations 
 Students’ ability to reflect and refine their work is crucially important. As seen in Fig (34), the teachers’ questionnaire shows the importance reflection has on students’ ability to use feedback provided, as the data shows that teachers believe students should be heavily involved in this process. Fig 35 shows technology may be able to quicken this process. Flavell (1979) shows that metacognition, a person’s understanding of their own learning, provides higher order thinking and mental processes. This should be used by teachers to plan for future learning, however appropriate times need to be set out for the communication of this tacit knowledge. As seen in Fig (29), when teachers were asked whether they develop specific learning strategies during feedback, generally responses showed they do not specifically look to develop these skills, however, one teacher remarked they will “if it gives the learner a new strategy or a way to develop something”, while another respondent suggested doing this is difficult “with limited time”(Fig 29). Hacker Dunslosky and Graesser (1998) suggest metacognition can help teachers make estimates of performance and the potential extent of learning likely to take place in order to plan for future learning and suggest it can develop strategies to solve problems. Ysgol Gymraeg Casnewydd (Estyn, 2017) and Coed Eva Primary School (Estyn, 2018) show the importance of developing children’s thinking and reflection skills in their learning. 
 Fig 13 shows the promotion of learning skills such as self-efficacy and metacognition are not taught explicitly, however teacher 4 believes that using self and peer assessment provides students with these skills. When observing (Fig 2) a lesson, the researcher was able to see this in action, whereby a careful construction of knowledge starting with the teachers modelling and questioning skills was observed, which provided higher order thinking and time for children to reflect on their understanding talking to partners. The teacher was then able to clear up misconceptions throughout the class using “pit stops”, which are mini plenaries throughout the lesson checking on students understanding. Fig (5) In a further interview, Teacher 3 explained how they implemented strategies throughout lessons in order to develop students’ ability to create a process of learning. They use a technique called S.N.O.T whereby the teacher asks students to go through three processes before asking for support. The teacher places a strong emphasis on creating processes to develop children’s ability in assessing themselves, explaining the use of the schools ‘A continuum of Self and Peer Assessment’ is used to develop on assessment competencies. 
 Self and Peer assessment are strategies where teachers can develop a process of learning that supports students’ thinking and reflection skills. Fig (7) shows the importance placed on self and peer assessment within the school; at the higher end of key stage two the learners have developed a range of skills and competencies assessing their work. Thomas et al (2011) suggests self and peer assessment focus on developing academic socialisation; providing criteria that is explicit and transparent is critical to students (Norton, 2004). As seen in Fig. (6) schools are using scaffolding to help students develop the accuracy of their language, therefore improving their ability to articulate and express their understanding. Montgomery (2001) suggests students’ self-assessment can provide valuable formative information about their understanding, aiming to develop tasks to improve teaching and learning. As seen above, a problem with feedback is the sheer volume of students; often there are thirty students in a class, therefore it is difficult to provide ‘minute by minute’ feedback and formative teacher judgements for individuals with varying levels of cognitive ability. Fig (11) shows that pupils want more time to discuss their work with the teacher, while Fig (8) shows that School A develops children’s self and peer assessment throughout the school in order to develop children’s ability to monitor their own understanding with the use of class experts and a ‘Continuum of Progression’ throughout the school. Crisp (2007); Sambell, McDowell and Sambell (2006) state self and peer assessment can enable children to become realistic judges of their own performance and can monitor their learning. This will in turn create more effective assessment as well as creating time for the teacher to facilitate moving learning forward. Tan (2011) believes this future driven assessment helps students develop their capacity to be independent learners in future contexts, promoting reflection by allowing students to judge what and how well they have learned (Tan, 2011; Falchikov, 2007). 


Fig 34



Fig 33.
 Technology has the ability to provide instant feedback. As seen in both fig (33) and Fig 8 and Fig 11, students recognise the potential benefits technology can have, however they stress the importance of the teacher in the feedback process. The researcher believes that technology has a clear role in helping teachers understand the stage of students’ learning using programmes such as doodle maths, a programme where algorithm and code design questions that are based on previous responses, and SeeSaw, also used by the school, which promotes development of self and peer assessment. Fig (4) shows that this promotes student engagement in the feedback and reflective process. Teacher interviews (Fig.3, Fig.5 and Fig.13) further assert the importance of technology used to develop and support practice and process of learning approaches. However, there is a general consensus that technology is not without its pitfalls. Fig (5) suggests that not all teachers are comfortable with the use of technology and are not convinced that technology would improve their workload. The interview results show a consensus among students and teachers that technology has many benefits including engagement and the pace with which it can lead to understanding. Furthermore, Rolliston (2005) suggests the use of technology improves the process of feedback compared to written methods and believes this provides a two-way interaction, helping students increase their understanding and performance. Technological collaborative tools are able to enhance students’ interaction with their teacher and other peers. Schmieder (2008) noted that the use of technology often fails in implementation. This may be caused by the choice of pedagogy used by the practitioner or the programme itself. There are a number of issues with the implementation of technology; Fig (4) shows that complexity and a lack of clarity given to students is often an issue for teachers and support staff. Technology hasn’t yet reached a point where teachers and support staff are able to implement it as a tool within their own practice to develop understanding of student learning, as agreed by Markert & Backer (2009), believes opportunities for technology to enhance learning have not been maximized. The researcher further believes that technology can be used to support teaching practices, however teachers should focus on the careful use of pedagogy when using technology to improve effectiveness of feedback. Technology should support teachers in identifying individual problems and to then implement changes with individuals. The researcher believes that schools’ need to teach children how to process their own learning by helping them develop strategies in assessing what they have produced, and thereby make decisions about where their learning or work can progress in the future. Fig (7) points to the schools’ continuum of assessment policy, whereby each year the teachers are able to build on student assessment competence. Although technology has not reached its full potential, it has the capacity to develop teacher understanding of who needs support and can also support students in finding their own errors through reflection, as agreed by (Hennessy & Forrester, 2014). Therefore, technology has multiple uses in schools, but it is not effective or necessary to be included in all stages of the feedback process. 

Conclusion  
[bookmark: _GoBack] It is clear overall that during the feedback process, technology has at times been used to improve engagement by teachers, however, it is also clear that technology’s use has often proven inadequate due to the ignored pedagogies behind its uses. Students and teachers both suggest that technology has not reached a point where it is easily used and accessible, which needs to change as technology has multiple benefits and can be used to supplement the information received in learning and improve future teaching. Technology is capable in providing teachers support within personalised feedback and learning, and so it is important to be used effectively as a tool to free up teacher time for discussing work with individuals. The researcher has also seen the benefit of the use of the school’s ‘continuum of self and peer assessment’ which develops students’ ability to reflect on their knowledge through the use of processes such as metacognition and self-efficacy. Students should be able to understand their goals for learning, provide information on the achievement of these goals and apply feedback to improve performance (Walvoord and Anderson, 1998). The researcher should develop a process of feedback to build learners’ ability to become autonomous in their learning, ready for the working economy. The difficulty lies in helping individual children with differing experiences, internalise this process and then build it into their long-term memories. Currently school curriculums and the layout of teaching time are not conducive to these goals.  
The researcher needs to develop skills and competencies such as supporting the learner to internalise knowledge structures, including developing individuals’ learning processes as Murzyn and Hughes (2015) show that students think and process information differently. Technology could help deduce these specific problems. It is important that the researcher is able to adapt their instruction techniques throughout lessons to prevent cognitive overload. Adequate time must be created for individual discussions with students about their learning as well as time for students to reflect on and refine their work. 

Recommendations 
Following the conclusion and analysis in relation to the effectiveness of feedback and teachers use of technology to supplement this feedback, the author provides the following recommendations: 
To develop clear processes of learning, schools should develop a continuum of self-assessment, promoting metacognitive and self-efficacy skills. Knowledge must be co-constructed based on cognitive abilities within the class and supported using personalised learning technology systems. 
Feedback needs to be produced during the construction of knowledge, creating feedback loop opportunities for students. Teachers must provide time for students to reflect on their work to understand how to progress. 
Students should be implementing key skills and competencies throughout their work; following the completion of a topic, students should be able to understand their current learning stage and the areas in which they need to improve. 
Technology should be used in aspects of learning and feedback where it can maximise potential, however, it shouldn’t be the sole technique to improve students’ ability to reflect on their understanding but should be used as a companion to other strategies. 
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3g) Do you receive feedback on your work straightaway? 

Do you receive feedback on your work straightaway? 	Yes	No	3	13	Participants' views 


Number of participants 



5a) How often do teachers discuss their written comments with you?

5 a)  How often do teachers discuss their written comments with you?	1	2	3	4	5	1	7	4	2	2	Participants' beliefs 


Number of Participants 




4d) Do you understand if you are right or wrong when you are doing your work? 	yes	no	sometimes	14	2	Participants' views 


Number of participants 



Do you use tracking data to help you provide feedback?




Total	Sometimes	Yes	5	3	


3c) How much do you use the teacher’s feedback to improve your work?

c) How much do you use the teacher’s feedback to improve your work?	1	1	2	4	8	Choices of options


Number of Participants



3e) How helpful do you think your teacher’s comments are?

e) How helpful do you think your teacher’s comments are?	2	4	5	5	Participants views 


Number of participants



Do you involve learners in the generation of feedback?




Total	Sometimes	Yes	2	6	Participants views


Number of participants 



Do you think technology could improve the rate you give feedback to learners? 




Total	Maybe	Yes	6	2	Participants views 


Number of participants 



Do you think teacher feedback allows learners to be reflective on their work? 




Total	No	Yes	1	7	Participants views


Number of participants



3f) How helpful do you think speaking to your teacher is?

f) How helpful do you think speaking to your teacher is?	2	1	4	9	Participants views 


Number of participants 
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