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 HOW DO TECHNOLOGICAL APPROACHES SUPPORT ASSESSMENT FOR LEARNING?

	
	Target
	What I have done in this assignment.

	Target 1
	Look for opportunities to provide more detail in your analysis of evidence from literature. 
	Focus on less quantity of sources and more analysis of themes and evidence within the literature

	Target 2
	Link different sources together for critical reflection of the literature.
	Highlighting contrasting ideas or arguments and focusing on linking these in my evaluation.

	Target 3
	
Structure your work to bring together literature, practice and reflection.
	Better plan my work to link together what I want to discuss and find links between primary and secondary research.




Introduction and Research Context	
In this paper the efficiency and utility of using a Lesson Study in researching the use of digital technologies for AfL will be explored. The use of a lesson study, where “groups of teachers collaboratively plan, teach, observe and analyse learning and teaching” in ‘research lessons’ (Dudley, 2011.) Following a lesson study, a reflective cycle is completed (in this case Gibbs’ 1988 model) and 3 target pupils are interviewed to voice their opinions on the strategies used. In this case myself and another student teacher will be conducing this research in our placement school where digital software is rarely used in classrooms, especially in Humanities and Business which are our departments. 

In a particularly disadvantaged area with large disparities of pupils’ backgrounds, the integration of technology in the classroom must be done tentatively, without excluding those without access outside of the classroom. The importance of digital learning in disadvantaged classrooms, particularly in secondary schools (National Literacy Trust, 2019,) is becoming more mainstream in pedagogical research. The placement school in question has a range of class backgrounds and I had to consider this context in designing my research. I also considered that my research partner taught Business at GCSE level, so I chose my lesson study to focus on a similar group of year 10 pupils, with some crossovers (pupils who will take part in both lesson studies.) The topics of the lesson studies were similar, mine focusing on changing patterns of retail market, and my partner on market research in the retail industry, meaning designing a strategy to suit us both would be easier. Our finalised research question was “HOW DO TECHNOLOGICAL APPROACHES SUPPORT ASSESSMENT FOR LEARNING?"

Literature Review
The key area of research prior to designing our lesson study was literature. The lesson study technique is best covered by Dudley (2011, 2013) who’s “handbook” provided a basis for this research. Not only is this functional, practical and instructional, it highlights the key points across lesson study research. Dudley notes that Lesson Studies have been in use in Japan since the 1870s, with the development of pedagogy amongst Japanese teachers leads to high standards of educational attainment (Stigler and Hiebert, 1999; TIMSS., 1999.) The Japanese application of lesson study is widely praised, and is based on long-term, continuous improvement and focuses on collaborative improvement constantly focused on the benefit to the student. Japanese lesson studies typically include multiple teachers working collaboratively to design, observe and reflect on the lesson and can include up to 30 teachers observing one lesson (Lewis & Tsuchida, 1998.) 
Interestingly Japanese Lesson Studies are totally non-funded, and as noted by Lewis and 

Tsuchida (1998,) the system requires four major conditions: a shared frugal curriculum; collaboration among teachers; critical self-reflection called hansei which is highly valued within the wider Japanese culture; and stability in educational policy. The Japanese model of lesson study has been praised across literature, particularly for creating a culture for “professional development” where teachers “refine their knowledge” (Lewis, Perry, & Hurd, 2009) and creating “Communities of Inquiry” (Doig and Groves 2011.) This technique has been readily adapted to suit secondary Mathematics best, as these follow best the Japanese style of lesson by planning “around solving a single problem to achieve a single objective in a topic” (Takahashi, 2006.) This use of Lesson Study for mathematics can be seen globally in literature (Hollingsworth and Oliver 2005, Doig et al. 2009, 2011, Groves and Doig 2010) and is useful for considering topics that engage in numerical or problem solving, as do the lesson studies in this paper.

One criticism however of the implementation of Japanese Lesson Studies elsewhere, was that none of those researchers or educators had observed lesson study in Japan or had prior experience (Takahashi and McDougal 2015.) Many studies followed descriptions and adapted the process hoping changing to the student-centred instruction and problem solving (Hart et al. 2011,) however results are unclear, and transferability contested (see Chokshi and Fernandez, 2004.) Some highly praised evidence from the Lesson Study Group at Mills College (https://lessonresearch.net/, n.d.) where researchers conduct lesson studies supported by mathematical resource kits, however one may argue due the funded resource kits it is not strictly the Japanese way. Fujii (2014) examines how lesson study is practiced in African countries such as Uganda and Malawi, supported by Japanese educators, however the study shows that many aspects of lesson study as practiced in Japan are omitted. Many projects leave out the first crucial phase of lesson study, kyouzai kenkyuu, which is to gain insight into mathematics and student thinking and approaches (Takahashi et al. 2005; Lewis et al. 2011).

There are other variations of the lesson study that are significant within the field, including the introduction of the “more knowledgeable other” a concept first coined by Vygotsky () and has since been applied to lesson study models (see Stepanek et al. 2007, Amador and Weiland 2015.) This technique includes another researcher, educator or senior team member into the lesson study and gives another perspective on the study. In this paper’s case a subject mentor is also in the room and their feedback will be taken on board with the lesson study results. Another variation is the use of micro-teaching lesson studies, which we have previously tried within the university where students teach their research lesson to their fellow students at the university rather than teaching in real classrooms (Fernandez, 2005, 2010; Carrier, 2011.) 

Another literary consideration in the use of digital technology for AfL within the classroom, the method focused on for this study. The literature of education, assessment and collaboration through digital technologies has boomed in the past two decades and its versatility is ever expanding (Lacina 2009, MacFarlane 2014.) This increase can be attributed to the recent attention on the teacher workload, recent studies such as the Ofsted wellbeing report (2019,) NEU workload survey (NEU, 2018) as well as pressures of external examinations like Estyn visits (Bernie Froese-Germain , 2010, Wales Online 2014, https://www.theguardian.com/education/teachersworkload, n.d.)

The benefits of “planned, purposeful” (Britten and Cassidy, 2005) technological use in the classroom has been made clear across the years. Barrett (2006,) researcher of The REFLECT Initiative (Researching Electronic portFolios: Learning, Engagement and Collaboration through Technology) where continuous assessment of higher education computing within colleges and universities is done by showing a portfolio’s progress over time and creating a grade from this. This is not dissimilar to UK coursework-based courses, with structured summative portfolios "scored" based on a rubric and quantitative data is collected for external audiences and graded on a strict success criterion a specification. Despite the aims of this study, studies that contradict this show that summative assessment actually reduces student motivation to learn (Assessment Reform Group, 2002.)

To contrast the use of “continuous portfolios” digital assessment is the use of short, fast-paced AfL within the technological classroom. Farrell and Rushby (2016) summarise well the benefits of technology for assessment and learning, and considers functionality, formality, individual versus group learning and aims to “catalyse the redesign” of diagnostic, formative and summative assessment. They pay particular attention to multiple choice questions (or MCQ) and praises such style of questioning for its application to technological uses. Using digital MCQ tests in the classroom can allow learners to answer a number of questions quicker, individually or as a group, and increase the reliability and validity of assessment (no room to cheat.) There are, as always, common issues and restrictions using such methods, but for the purpose of this study using MCQ software will be best suited to in-class formative assessment. 

Both digital AfL and lesson studies have been used simultaneously in microteaching (previously mentioned, see Skultety et al. 2017, Zhou et al. 2017,) however there still remains a gap in the literature where technological methods are constructed and developed through the use of a lesson study, therefore more research is needed. This paper aims to combine the two fields and explore the progress that can be made for digital AfL through a lesson study research project.

Methodology
The first part of designing our research was looking at action research in education as a whole. Defined as "self-reflective inquiry that can be utilized by teachers in order to improve the rationality and justice of their own practices” (Carr and Kemmis, 1983,) action research in education can vary drastically. Having undertook microteaching, a form of lesson study with fellow student teachers instead of pupils, action research argues that “in class” research gives us a unique insight which can not be fully replicated (Mills 2000, Cresswell 2002, Souto Manning 2014.) 

Narrowing the style of research to a lesson study, the key text followed was Dudley’s 2011 handbook to lesson studies, and from here the lesson was designed. Agreeing to observe one another’s lesson, myself and another university student teacher of the same placement school chose to focus on a lesson study which is digitally related. Our placement school did not use a lot of technology in our departments (Geography and Business) and we believed this would reveal patterns about the pupil’s response to this. Using AfL techniques previously researched, we believed trying a quiz-like software would give a valid representation of their understanding within one lesson activity. This led us to form our research question; “How do technological approaches support Assessment for Learning?” which was then the basis for our research design. We also decided to focus on Year 10, KS4 classrooms as this allowed for more complex questioning and overlapping themes (retail patterns in Geography and retail market research in Business.) When choosing a class, we considered the time of day, number of pupils in the class and recognised an overlap of certain pupils in both classes. This meant our target group, or sample, was as similar as could be without teaching the same lesson.

[bookmark: _GoBack]We then constructed an observation form to use for the lesson study and considered many observation models previously used. Having previously had experience in joint observation with the Senior Lead Team at the placement school and seeing the structure of their observation form, I found the example in Section E in Dudley’s lesson study handbook (2011) best match what I needed within the study. Modelling our observation sheet from this, we divided our lesson to 3 key stages of learning, starter, main task and plenary (Step 1-3, see Observation Sheets in Appendix for example.) We decided here it would be best if a digital technique of AfL was used as a starter in one (in this case my Geography lesson) and a plenary in the other (my partner’s Business lesson.) This meant we could contrast our results easily and have a clear difference in structure to reflect upon following the lesson study.

The third area designed was the process of interviewing the pupils, in the hope of seeing the research from the “learner’s lens” (Brookfield 2005.) In the style of Lesson Study research done previously, 3 pupils were chosen as “target pupils” and observed specifically during the lesson study and in observation notes. Following the lesson, the 3 pupils are interviewed using a set of questions which is recorded and then transcribed. This follows a semi-structured interview style with open ended questions and prompts to specific parts of the lesson, in relation to the research question (Leech 2002, Whiting 2008, Galletta 2013.) We decided to choose pupils of mixed ability, with no preference randomly from the register of pupils. There was no ALN pupils in the class and most pupils had similar marks in previous assessment, meaning that the digital assessment required no differentiation. 
	The next step of research design was the reflection following the lesson study and interview. In Japanese terms “kyozaikenkyu” meaning to reflect and adapt instructional materials (Watanabe et al. 2008, Melville 2013,) it is a crucial part of lesson study research. Using Gibbs reflective cycle, which includes 6 stages of reflection as cited in Dye (2011, p. 230,) the sheet is filled in to collect thoughts and feelings in a primary, organised layout (see Appendix for Reflection Sheet 1 and 2.) The questions to use in each box (University of Edinburgh, n.d.) following Gibbs’s technique meant that reflection would be purposeful, efficient and transferable if others were to read them. Before starting the research, we both agree on the whole our research was unbiased, measurable, attainable and if conducted as planned, would be a reliable piece of evidence to address our research question. 

The ethical considerations of the study, in accordance with BERA (2014,) considered what risks to both researchers and participants from start to finish. Firstly, when conducting action research in the classroom, safeguarding the pupils was a priority. As we were focusing on 3 individual pupils, consent forms were given to give permission to record interviews and use their answers anonymously. This included an information sheet (see Appendix for Information Sheet and Consent Form) and ensured they understood the purpose of the research. It is our responsibility to collect consent forms, as is university protocol, the “principle of informed consent is respected through including this as a criterion for granting ethical clearance” (Shawa 2017.) For our own convenience the interviews were recorded and transcribed, however for the duration of the study pseudonyms were used to protect identities. 

Regarding the documentation of the research notes, documents and consent forms, these will be stored securely on the university OneDrive as a closed network. This prevents breaking confidentiality and data will only be exchanged between me and my partner, on the same closed circuit within Microsoft. All data will be destroyed following the completion of this assignment and research submission.

Lesson Study 1 Results
The first lesson study conducted was on my Geography lesson looking at changes in retail patterns and shopping centres outside the CBD, a Year 10 GCSE class. As previously mentioned, all were of a mixed ability, with no SEN or special considerations in their records. The digital technology used for AfL in this lesson was a Plickers quiz. Plickers is a software where paper QR-style codes are assigned to each pupil prior to the lesson, and when the questions appear on the whiteboard, pupils can hold their sheet to show A, B, C or D. The simplicity of this meant the quiz was set up quickly, and scanning with my iPad on the app, names and correct/incorrect showed up immediately. The results are as followed in Figure 1. 
[image: ]	From Figure 1 we can see that many struggled on the first question round, however it was discussed in the class at the time that the pupils did not “get the hang” of how to use the sheets in the first round. Target Pupils A, B and C achieved results of 80%, 75% and 80% respectively.
	Following the first “tester” round, results improve drastically, and most pupils recall over 60% of the content from the previous lesson. This visually indicated that the content was mostly remembered and the more we played, the more that was recalled. During the quiz, pupils asked for the results to be displayed on the board, a behaviour I did not expect. The classic version of the Plickers software only shows the cards have been scanned and recognised, and not the result of each player, however in every round the pupils asked to be shown the results. Figure 1- Plickers Starter Results Lesson 1


Engagement was high during the lesson and pupils cheered and as each answer was discussed they contributed whether they had got it right and understood or knew where they had gone wrong. To compare with this classroom typically, I expected the pupils to be shy and reluctant, especially considering the “Hawthorne effect” (Adair, 1984) of having another of their teachers in the class.

Overall, I believe that the use of digital technology, in the form of a starter, to conduct on-the-spot AfL in the classroom was a success. As a first attempt of an unfamiliar software and an unfamiliar concept for the pupils, I believe the lesson study showed great potential. The convenience of visually scanning and seeing who understood and who didn’t, whilst simultaneously creating the “paperwork” behind the test (an online downloadable spreadsheet or graph,) the improvement in efficiency and workload for teachers is phenomenal. This instant result left time for me to decide whether content needed revisiting before getting into the lesson. Having previously scrapped a lesson to go over previous content, knowing early on that pupils “didn’t get it” and starting the lesson over has taught me a lot regarding intuition as a professional skill. In this case I was fortunate to not need to revisit content.

The three target pupils in the lesson study (Pupils A, B and C on Observation Sheet 1 in the Appendix) showed clear enthusiasm for the task. From my research partner’s observation sheet (See Observation Sheet 1 in Appendix) she saw their behaviour as “excited and engaged” however the 3 chosen pupils were not voluntarily contributing discussion when talking through an answer, perhaps shy trying an unfamiliar “game.” My research partner also recognised that incorrect answers were mainly due to excitement, and that the competition of comparing answers kept pupils focused and thinking hard before answering. She also observed Pupil C asking if Plickers could be used next time. The final thoughts noted in the observation form was that the digital AfL had a “definite impact” on the pupils and they still discussed the starter when leaving the classroom. Upon discussion following the lesson she believed the software was a viable option, with more practice in the classroom, as a form of digital AfL.

Lesson Study 2 Results
Having already conducted the lesson study, interview and reflection once already, the following day conducting the next piece of research was much more natural and familiar. This was to a similar group of pupils with many overlapping students, therefore there was less worry about having another teacher in the class (little to no concern for the Hawthorne effect.) At the beginning of the lesson I noted my initial thoughts as a “pleasant, productive classroom” and noted that many pupils seemed “shy or reserved,” particularly our three Target Pupils (Pupils A, B and C, see Observation Sheet 2 in Appendix.) 

The first task was a written task to create a mind map to collect ideas, and pupils were on task immediately. The class discussion surrounding the task, I noted (See Observation Sheet 2 in Appendix,) had the same few pupils answering whilst others (Target Pupils A and B included) did not contribute to the discussion, with Target Pupil C contributing once. To compare with a digital starter the pupils did not contribute as much, and only discussed ideas and answers in their pairs. 

The second step of the lesson was looking at case studies of primary and secondary market research by brands and working as pairs to answer a GCSE past paper question. This again was on worksheets and as Target Pupil B and C worked together, they discuss every point together before writing down their individual answers. This means that when sharing their answers with the class, both had written the same and Target Pupil C had nothing to add when asked. Target Pupil A was happy to work as a pair and in the class discussion, however a pattern of some pupils talking over their peers speaking was noted at this point.

When it came time for the plenary, a digital AfL quiz software called “Kahoot,” pupils were asked to put their work away and laptops were handed out. This was with 20 minutes remaining of the lesson and the first 5-10 minutes were spent setting the laptops up for each pupil. I noted that this was time consuming, however having played this quiz with other computer-based lessons, they were excited to start. Each pupil put a fake pseudonym for their Kahoot identity, and everyone agreed they did not want to see who had answered correctly/incorrectly. The questions were based on the lesson’s content and evaluated whether the task was fully understood by each pupil. Overall, results from the Kahoot were all over 75% and engagement discussing answers with the teacher was good. 

Although anonymous, the visual positive result and “league table” of their pseudonyms so only they would know their score rank in the classroom had a positive effect on the group. By the end of the lesson each pupil showed clear understanding of the starter mind map and the pair work, confidently discussing primary and secondary market research. The success of Kahoot as an AfL technique was evident, pupils left understanding the topic and proved so with an MCQ style quiz with positive results. This used as a plenary broke up the writing-heavy content and ended the lesson on a positive concreting of the knowledge.

From the interview following the lesson, the Target Pupils had contrasting view to the previous Lesson Study. They did not want to know each other’s answers and preferred the use of pseudonyms so there was less pressure when answering. This contrasts with the first lesson study and was noted by my research partner and I following the interviews as a key note to discuss in our findings. As noted in Reflection Sheet 2 (see Appendix) completed by my research partner, they said the rest of the lesson “felt easier” as they knew a fun plenary was planned after the “harder” work. They also agreed in the interview that digital software is not used in the classroom enough and would like to see more of it used. 

Discussion of research findings
It is clear from the results of observations and interviews that the digital technology for AfL had an impact on class discussion, engagement and focus. Marks were high across both lessons even for lower achieving pupils in previous tests, which meant that despite the competitive nature of each quiz answers were not rushed and with practice one can expect these marks to improve. It was also evident from the pattern of answers in both, that the incorrect answers were mainly the first few questions, therefore it can likely be put down to nerves or unfamiliarity with the software.

Another aspect of the results to consider is the speed and efficiency of this form of AfL, and results are instant which gives the teacher the best chance of knowing what direction the lesson or next lesson should go, to revisit content or not. This is also reducing the marking workload of the teacher, as an end of topic test or pop quiz is marked immediately, and results are stored.

These results from the lesson study are reflected in the view of target pupils during the interviews, who were “excited,” found it interesting and wanted more of the same in future lessons. It was apparent that they had no preference whether it was used as a starter or plenary and were interested in the idea of having a whole lesson taught digitally. From a geographer’s perspective this means less paper waste through printing and single-use worksheets, and paperless classrooms are more plausible when considering digital AfL in this way.

Conclusion
The first conclusion from this research using lesson studies as a technique, is that it can reveal a lot that the teacher may have missed, and patterns can be checked and corroborated (Ho and Kane 2013.) With classes from 15-30 pupils it is not always evident who is listening and who is not, who is contributing and who is struggling, but from the researcher’s perspective more is revealed. Having someone focus on 3 target pupils and later interviewing, means we can correlate what they do versus what they say, e.g. “Pupil C did not contribute their answers” to later find out in the interview that they did not like publicising their answers and appreciated the anonymity in Kahoot. This shows that not every class is comfortable with sharing their right or wrong answers, and this could be discussed at the start of the lesson before trying digital AfL again.

The second benefit is immediate results, and therefore instant information for the teacher to dictate the course of teaching. Similar to the Japanese style Lesson Study, this research was not funded and did not cost anything to research (Lewis and Tsuchida 1998.) With resources such as Plickers, Kahoot and multiple similar programmes, some which require no laptops or iPads etc, there is no financial boundary to using digital AfL with technology constantly improving. The techniques tried worked well as starters and plenaries, and the potential is there to try a full digital Geography lesson in future. 

A third and final conclusion that my research partner and I both agreed on, is that technology does not always go to plan in these cases. The process of designing our lesson, creating the quiz prior to the lesson and then running it in a 15 minute window of a lesson, was not as simple as one can expect. With this in consideration, the timing and complications I personally experienced using Plickers for the first time may have impacted the beginning of Lesson Study 1. This taught both of us that lessons, particlarly with tech involved, do not always go to plan especially when being observed. As both of us have recently qualified as Microsoft Innovation Expert, we can use online courses through this to professionally develop our knowledge of such lessons and improve over time.

To answer our research question directly, it is undeniable that digital technologies support AfL in a range of ways, cutting marking time, instant feedback, increasing engagement and recall and simply changing up the learning environment expected, particularly in our departments in this study. This support will only increase over time as “ed-tech” technology increases, schools become more digitally equipped, and teachers are trained to utilise these to their best abilities. From a personal perspective, this study has been clear evidence that I should experiment with more technology and research new methods and literature, improving the experience for both the teacher and learner.

Recommendations
To reiterate the previous point made, the main recommendation in future is to expand and learn more about digital AfL and improve my own CPD in this area. In the case of these softwares (Kahoot and Plickers) I would like to try different styles of MCQ (Farrell and Rushby 2016) as well as visual diagram questions and open-ended quizzes. The potential to collect various answers, opinions and diagram understandings and quickly flick through them as the lesson takes place offers many opportunities to the teacher, such as choosing an anonymous answer as a model answer or group-marking a common mistake as a class. The instant results of digital AfL quizzes, end of topic tests and as starters or plenaries have endless opportunities.

As previously mentioned the “portfolio style” digital work by Barrett (2006,) would be a consideration to try in future. Although critiqued and with MCQ AfL preferred by researchers, in a multidisciplinary field such as Geography, the chance to collate various pieces of work into an online portfolio instead of booklets and worksheets would offer pupils a change from typical assessment. This type of digital AfL would also work for a future lesson study, however as many studies show, the use of a lesson study cycle rather than one lesson study would be more beneficial (Lewis et al. 2006, Isoda et al. 2007, Stepanek et al. 2007.) The idea in future of creating a research question to develop over multiple lesson studies would be far more reliable and generalisable.

Another recommendation for the future is to engage with a wider “Community of Inquiry” (Doig and Groves 2011.) As argued by Doig and Groves, lesson studies give you the opportunity to collaborate with fellow educators, and this can include fellow staff, senior leading teams, univeristy mentors and other “more knowledgeable others” (Stepanek et al. 2007, Amador and Weiland 2015.) From my experiences of microteaching the advice from multiple fellow student teachers was vital to my development and helped refine my lesson for the future. In this case, involving my subject mentor and senior mentor from my placement school would have expanded the observation opportunities and advice from years of experience, however within the parameters of the study specification this was not possible. The idea of bringing more than one research partner into a Lesson Study is not unfamiliar within literature, such as 30 teachers in a typical Japanese Lesson Study, therefore I would like to explore this option in future. 

Taking the experience gathered from this research, the professional development we have gained during the study offers many future options as a student teacher. With the introduction of the new curriculum and focus on digital competency (Curriculum for Wales, 2020) there is now an importance more than ever to engage, explore and encourage technology within the classroom. In future I will aim to integrate these principles into my lessons and find new ways to make “EdTech” work in the field of Geography whenever possible.

For future this lesson study research project has also given me the opportunity to work collaboratively with a fellow student teacher, which is not done often given the range of subjects taught by other student teachers at the university. In this instance however it has taught me skills regarding planning a lesson collaboratively, designing a research methodology, giving constructive and professional feedback and sharing results securely without breaching the ethical grounds of such research, and starting my career as a teacher these are excellent skills to collect early on. I look forward to trying a lesson study research project again in future and will recommend to others to involve themselves in such studies within future placement schools and employment.
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