

Design, conduct and critically evaluate a close-to-practice research project focusing on the model of the transformative teacher in developing practice that has a positive impact on the learner. 



Targets

	
	Target from 7003 Assignment Feedback
	What I have done in this assignment….

	Target 1
	Continue to read more widely surrounding your area of study. 
	I have incorporated a wide range of literature into my report.

	Target 2
	While there is evidence of criticality throughout, try to use your wordcount more effectively by avoiding lengthy descriptions of the literature
	I have aimed to include purposeful references to the literature that focus on synthesis rather than description.




Research Context
This research project aimed to explore the impact of authentic context in abstract concepts on the confidence of learners’ feedback. The research question used to explore this was: What impact does authentic context in abstract concepts have on the confidence of learners’ feedback?
My interest in this area is twofold. Firstly, providing authentic contexts in lessons, especially for children from low-income families, is crucial in widening their horizons and allowing them to access more of the curriculum. 
Secondly, I was surprised by the impact that authentic context had on the confidence of learner feedback during the two lessons I taught in PTE1 and wanted to explore this area further. I taught a lesson on Nazi propaganda to two year 6 classes, while on placement, and noticed that the students were very engaged when I provided an authentic, relatable context for them. I used references to popular culture to provide a context, then pointed out factual errors in these references to show how media can sometimes bend the truth to tell a particular story. Following this introduction, students were putting up their hands more, getting visibly excited at the lesson content, and showing higher levels of comprehension in their questions and contributions. However, I wanted to see whether this correlation would extend to different classes, and different lessons, hence it being the focus of this research project.
This research project took place in a non-denominational primary school in Southeast Wales. As of the school’s 2023 Estyn report, there were 162 pupils on roll and 37.6% of these pupils were eligible for free school meals, 14.6% higher than the national average (Estyn, 2023). I was informed by staff members at the school that these figures remain similar in their 2023-24 cohort. I was certainly aware of the importance of authentic context for children from underprivileged backgrounds, as such this school proved to be an excellent setting for the research project. 


Overview of relevant literature
	Two major themes raised in this research project are ‘authentic contexts’ and ‘case study research’. This review will briefly explore these themes in the context of relevant literature. 
	Thanks to Donaldson’s review (2015), authentic contexts are now one of the twelve pedagogical principles of the Welsh curriculum (Welsh Government, 2023). Donaldson emphasised the importance of learners being able to perceive and understand the relevance of what they are learning to the wider world (Donaldson, 2015, p.67). Acknowledgement of the significance of authentic contexts in education is not new, though it has reached new validation in Wales from its position of importance in the curriculum. In his work in the mid-twentieth century, Piaget believed that active engagement from learners was essential to construct meaningful learning (NDNA, 2022). Additionally, both Vygotsky (1978) and Dewey (1938) highlight the importance of authentic experiences in their theories.
Many sources discussing the importance of authentic contexts focus on its impact on learning and knowledge attainment, such as Cox and Montgomery (2019), who found that learning environments incorporating authentic contexts had a positive impact on the knowledge acquisition of students. However, this research project seeks to explore the link between authentic contexts and the confidence of students’ feedback and engagement levels. Other researchers have explored this, finding that the presence of authentic contexts in learning processes has the potential to significantly influence students’ confidence levels (Logman, Kaper and Ellermeijer, 2015; Herrington and Oliver, 2000)
Though its definition is contentious, as will be discussed in a later section of this project, case study research has been a prevalent research approach since the late nineteenth century. Freud’s case studies “Dora” and “Little Hans” are early examples of the case study approach (Pletsch, 1982), though they represent the common approach of the time, which was more descriptive and exploratory than their present-day counterparts. A key feature of case study research that has been referenced in the literature throughout the case study’s history is its emphasis on depth and rich description. Malinowski’s ethnographic case studies represent an early example of this (Malinowski, 2014) and more recent examples of this can be found in recent case study research (Priya, 2021).
Several seminal texts give guidance and support, both on the explanation of the case study approach itself, and on how to follow this approach in further research. Texts such as Thomas’s How to Do Your Case Study (2021), and Yin’s Case Study Research: Design and Methods (2018) have both been released in multiple editions, collating decades' worth of knowledge and keeping this up-to-date and relevant with current practice. 
It is important to note that guidance on case study research before the advent and popularisation of digitisation, interview recordings, and online cloud-based questionnaire services will not have up-to-date information on this and as such, it is best to follow contemporary guidance. 


Explanation of Case Study
Of the wide range of definitions of case study research in the literature, a consensus is at least reached on one key point: that it is a contentious form of research and difficult to define. Theorists have struggled with this, from Lincoln and Guba (1985) claiming that there was “little agreement about what a case study is”, to Bassey (1999) – “ ‘What is a case study?’ is an example of a question easy to ask and difficult to answer.” – to Yazan (2015), terming case study research as a “contested terrain”. Most descriptions of case study research tend to open with that preface. There are, however, several commonalities between these descriptions which form the key features of case study research. 
 For many, case study research appears to be an approach defined by its process and methodology (see Figure 1).
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Figure 1 – Case Study Method Diagram (Yin, 2014, p. xxix)

 Stenhouse (1985, p.49) asserted that to be a case study, a project must collect and record data about one or more cases, and then present a report or presentation of this data. Cohen and Manion (1989, p. 124-5) emphasised the importance of the case and its observation, the purpose of which is to generate an in-depth analysis of the case to form generalisations about larger groups that the sample represents. The concept of generalisation in case study research, however, is highly contested, a dichotomy that will be explored later in this section of the project. 
	The importance of the ‘case’ in this research approach is a ubiquitous theme in the literature. Thomas (2021, p. 9) defines the case study as a focus rather than a method, maintaining that it is the multi-faceted examination of that case which characterises the case study. This is supported by Stake (2005, p. 443), who classifies the case study not as a methodology but as the continued and committed choice to study the case, and by Simons (2009, p. 21), who asserts that the sole purpose of the case study is “to generate an in-depth understanding of a specific topic.” 
	Of the many strengths of this research approach, one of the most commonly noted in the literature is the opportunity to create a detailed investigation of the case, creating a “rich picture” (Thomas, 2021, p.21). Gibbert and Ruigrok (2010, p.714) acknowledge the case study’s “richness”, with Yin (2018, p.17) praising its “all-encompassing method”. With the boundary of the focus contained only to the case, it provides the opportunity to create a rich tapestry of data. As in the model of Tripp’s critical incidents (2012), the researcher can delve fully into the themes raised in the research, explore it from multiple angles, and develop a multi-faceted understanding of the situation.
	However, many sources in the literature identify a lack of rigour as a potential pitfall for this research approach (Yin, 2018, p. 19). Gibbert and Ruigrok (2010, p. 4) expanded upon this concern, acknowledging that the quantitative nature of the case study research presents challenges, leaving researchers without “codified ways of reporting and assessing how rigour was ensured.” In the field of education research, where adherence to ethical and methodological premises is paramount, it is understandable that this lack of accountability could be identified as a struggle for researchers.
	The concept of generalisation in case studies is a contentious notion, with some viewing it as a strength of the approach and some viewing it as a limitation. Thomas (2021, p.18) is firmly against generalisation, advocating for the restriction of conclusions drawn from case studies. However, there are many theorists that both acknowledge its risks, while advocating for its use under certain conditions. Yin (2018, p. 21) is in favour of generalisation as long as they are only made to “theoretical propositions and not to populations or universes”. Hammersley, Foster and Gomm (2000, p.100) advocate against accepting the views of critics “too readily”, claiming that empirical generalisation is a key feature of case study research. They acknowledge its risks but do not advocate against its use. 


Research Methods
The research methods that were chosen for this case study were questionnaires, interviews, and focus groups. Initially, observations were planned for, but due to technical issues, they were not able to be included.
To meet the requirements of the ‘research questionnaire’, Denscombe (2021, p. 106) asserted that they must meet three criteria. Firstly, it must be used to collect data for analysis, secondly, it consists of a written list of questions, and thirdly, it gathers information through direct questions. The questionnaire used in this study was a written list of direct questions and the information gathered from it has been analysed in this project, thus meeting the requirements according to Denscombe. His view of questionnaires seems to be very prescriptive, as he also identified three factors that influence the ‘success’ of a questionnaire: the response rate, the completion rate, and the validity of responses (Denscombe, 2021, p. 167). Fortunately, during my research period, I had 16 out of 17 questionnaires returned to me fully completed. One child from the class was ill during one of the research lessons, so they were not able to answer the questions in the questionnaire. By anonymising the questionnaire submissions, I hoped to improve the honesty of the submissions, however, the validity of the responses is something that I examine further in a later section. 
Two main types of questions can be used in a questionnaire: open and closed. Open questions do not have prescribed categories in the answer, but allow the respondent to answer in their own words, whereas closed questions provide a set of options for the respondent to choose from, based on what they feel is most accurate (Kumar, 2019, p. 229). 
Open questions provide an avenue for qualitative exploration, with the possibility that unanticipated findings could be discovered. They promote that richness and in-depth exploration which are diagnostic features of case study research, allowing for creativity and self-expression. However, the answers gathered from these questions can lack uniformity, with different degrees of detail and relevance provided. Answers from open questions also prove more difficult to analyse and glean trends from. 
Closed questions, with their quantitative data sets, are generally easy and quick to answer. The uniformity of answers is complementary to the analysis process and is well-suited to comparisons between respondents. However, they can sometimes prove confusing for respondents if they feel that too many choices have been offered. In addition, misunderstandings of the question can go unnoticed, and the simplicity of completing the questions might encourage respondents to answer before giving the question an appropriate amount of thought. 
It is also worth noting the advantages presented by web-based questionnaires, which was how the questionnaire was conducted in this research project. Denscombe (2021, p. 178) has identified their suitability for small-scale research, with Bhaskaran and LeClaire (2010) lauding its advantages of error reduction, completion encouragement and ease of data analysis. The use of MS forms to compile the questionnaire provided a quick, convenient, and reliable way of compiling both quantitative and qualitative data. 
	Interviews occur in research as purposeful conversations to gather information, beliefs, or opinions from research participants. (Burns, 1997, p.329; Monette, Sullivan and DeJong, 1986, p.156; Kumar, 2019, p.220; Denscombe, 2021, p. 184). These can occur in group settings (focus groups) or individually. 
	The level of structure that interviews follow can range from unstructured to structured, as can be seen in the figure below.
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Figure 2 – Diagram showing the range of interview structures (Kumar, 2019, p. 222)

 	For the interview conducted in this research project, the structured interview model was selected. In a structured interview, the researcher asks the participant a prearranged list of questions, with no deviation. The questions are selected for their relevance to the research question and for the information that they relate to, and are read to the participant in the wording and order detailed in the interview schedule (Kumar, 2019, p.221). Appendix --- shows the interview schedule used for the interview with the class teacher in this research project. The questions were carefully chosen to gather potential insights into the students’ responses from someone who knows them familiarly, in a way that the researcher would not. In addition, the teacher is used as an expert source on the topic of authentic contexts to gather information for the project based on their experience.  
	Interviewing is a tool that synergises well with case study research, as it allows for the development of a rich picture and depth of exploration. Kvale (1996) claimed that interviews are superior to questionnaires in the collection of narrative data, allowing researchers to gather more in-depth information about participants’ opinions. Blaxter et al. (2006) support this assertion, stating that interviews provide opportunities not available in observations and questionnaires to probe further and uncover additional information. 
	Conversely, interviews are subject to social influences, and the things said in an interview need to be analysed with an awareness of those social influences (Hammersley and Gomm, 2008). In addition, it is important to be aware that subjective perceptions, incomplete knowledge, and memory issues can greatly influence the answers given to interview questions (Alshenqueeti, 2014, p. 43).
	Focus groups are a form of interview, though instead of exploring the views, perceptions, and opinions of an individual, you do so of a group (who have all shared a common experience, namely as part of your research) (Kumar, 2019, p.239-240; Denscombe, 2021, p.188). They share many of the same advantages and disadvantages as the one-on-one interview format, though focus groups allow the researcher to increase the sample size without conducting additional interviews. Additionally, the opportunity is provided to collect information from the group interaction. However, the researcher does not have a lot of control over how the information is understood and answered, and if one person misunderstands a question it is likely to confuse others, as happened in this research project. 


Data Presentation and Analysis Methods
There is a prevalent link in literature sources between case study research and interpretative inquiry (Thomas, 2021; Bhattacherjee, 2012). As such, after considering the available methods of data analysis, interpretative inquiry was chosen for this research project. Morehouse’s (2012, p. 2) definition of an interpretative perspective is one that “views the world and the observer as situated in a practice or activity within a lived world.” As both a researcher and a teacher in this situation, I am very much situated in this activity. Furthermore, the concept of authentic contexts resonates very much with the concept of a “practice or activity within a lived world”. 
	As Bhattacherjee (2012) addresses, there are many advantages and disadvantages to the interpretative inquiry method of analysis. This method is appropriately suited for exploring complex and enigmatic social processes, hence its choice in the context of this study. Additionally, it is particularly well-suited to unique, context-dependent situations, of the sorts on which case study research is a focus. It can also help to uncover relevant points for further exploration if the opportunity is presented to continue this research. However, it also poses the researcher with several drawbacks. If the analysis provides too little data, the researcher may draw false conclusions and risk over-generalising. Moreover, if the analysis provides too much data, it may be too much data to be effectually and properly processed. Finally, it is important to be aware that not all participants or sources of data in the research will necessarily be equally credible, unbiased, or knowledgeable. This theme of credibility and trustworthiness of research must be taken seriously by researchers, and as such several steps have been taken to ensure credibility, dependability and confirmability in this research project.
	To ensure credibility, age and level-appropriate questions were selected for the focus group and questionnaire, designed to prompt honest responses. In addition, efforts were made in the introduction to the focus group to encourage openness and honesty among the students. They were reminded that this was not a test of their knowledge, they did not need to ‘perform’ or ‘wow’ the researcher, simply to be honest and open. As this class and, specifically, one of the children randomly chosen for the focus group, can be prone to nerves under pressure and seek perfectionism in their answers, this was key to establish early on so that the fear of ‘being tested’ could be somewhat lessened. To promote dependability in the research, consistency was ensured in the data collection by using standardised frameworks, such as in the formats of the structured interview and the semi-structured focus group. To maintain confirmability, this research used triangulation to collect data from multiple sources, namely through a questionnaire, interview, and focus group, while maintaining an awareness of potential biases that could arise, taking this into account during the analysis process.



Ethical Considerations
Ethical considerations are the foundation upon which all research must be built, to ensure the integrity and respect of research participants. Ethical thinking is intrinsic to the practical research skills necessary for a case study such as this (Miller et al., 2012). Moreover, Brooks et al (2014, p. 4) emphasise the growing importance of ethical consideration due to factors in the modern world such as legislative change, new technologies, and heightened regulatory oversight from organisations such as BERA (2024).
	Ethical consideration is particularly significant when conducting research involving children. Research can present many risks to children and young people, including distress, disappointment, and undue workload (Graham et al., 2013). These risks should not dissuade researchers from involving children in research, however, merely impress upon them the importance of following ethics guidelines and of being aware of their wellbeing. Much research advocates for the inclusion of children in research, claiming that it “is the most ethical approach to understanding their needs, as long as appropriate consent is sought” (DfE).
	The principles of consent and assent are central to an ethical approach to research. As a general rule, consent can only be given by competent, informed adults with the power over their voluntary decision-making. Assent is an agreement given by those unable to give consent, such as children, young people, or adults not capable of fully understanding the research (UKRI). 
	The BERA guidelines and ethical considerations influenced the creation of the ethics form for this research project and also the integration of the principles of consent and assent. Before data collection, research participants were given an information sheet, suitably worded to convey understanding to the 10 and 11-year-olds involved in the study. The participants were given repeated reminders that their participation was voluntary, that there would be no negative consequences if they were to not participate and that they had the right to withdraw at any stage. As they were told, students who withdrew from research would not miss out on any of the lessons taught as part of the research, reducing the risk of social isolation and negative consequences from lack of participation, instead, there would be no data collected on them throughout the process. 
	Data collection within this case study was also informed by the principles of confidentiality and anonymity. Anonymising data involves removing any identifying characteristics, whereas confidentiality extends to safeguarding all held information gathered from the research participants. As stated by Kang and Hwang (2023), robust confidentiality and anonymity strategies help to promote trust, integrity and security for participants and the research. Care was taken to incorporate both anonymity and confidentiality in this research project. Questionnaires, interviews and focus groups recorded no names or identifying characteristics from the participants. The only time that participants were given a method of identification was during the focus group, where students were assigned a number, to differentiate between them in the recording and ensuing transcript. 


Discussion of Results
The purpose of this study was to examine the impact of authentic context in abstract concepts on the confidence of learners’ feedback. Two lessons were taught, one on photosynthesis without an authentic context, and one on vacuums with an authentic context. Through the use of a questionnaire, interview, and focus group, both quantitative and qualitative data were collected for analysis.  
The quantitative data collected in the questionnaire did not show a strong increase in confidence in the lesson with the vacuum lesson, compared to the photosynthesis lesson. When collating the answers for questions 3 and 7 (Did you find the lesson helpful in understanding photosynthesis/vacuums?), the results were inconclusive. Though five people had chosen ‘very helpful’ for the photosynthesis lesson, one more than for vacuums, one person also chose ‘not helpful at all, while no one made that choice for the vacuum lesson. (See Figure 3)


Figure 3 – Comparative table showing the results of questionnaire questions asking them how helpful each lesson was in helping them to feel confident in their knowledge of a topic.

When the results are collated into either positive or negative, helpful or unhelpful, the numbers are exactly equal for both lessons.

Figure 4 – Condensed version of table in figure 4 to show which students had positive and negative reactions to being asked how helpful each lesson was in helping them to feel confident in their knowledge of a topic.

Many reasons could explain why this data does not show a definite answer. Indeed, one of these reasons could be that, as explained in an earlier section, with closed, quantitative questions, misunderstanding of the question can go unnoticed. Instead of focusing on speculation, however, there was a wealth of qualitative data collected in this study, which produced several points of interest during analysis.
	Through an interpretative inquiry and thematic analysis, three major themes were identified within the qualitative data from the questionnaire, interview, and focus group.
	The first theme was that of the influence of self-efficacy on self-confidence. The concept of self-efficacy is concerned with an individual’s assessment of their ability to do something successfully, and their belief in their power to cause their success in this task or activity (Wassington, 2023, p. 237). In his seminal writing on this topic, Bandura (1977, p. 193) stated that “perceived negative discrepancies between performance and standards create dissatisfactions”, in other words, if a student does not have the confidence that they can complete the task, they will be dissatisfied and therefore less motivated to complete it. This mirrors the responses received to several of the questions in the questionnaire, where children expressed that a lesson was “just very hard” or that they “could not understand it”. One student went on to highlight a lower confidence level due to not having control over certain parts of the task: “It didn’t tell me what photosynthesis actually is because I didn’t do any research”. Conversely, two students highlighted a higher level of confidence in the photosynthesis lesson because creating a PowerPoint or two-page spread are tasks that they liked, fitting the idea of self-efficacy and the students’ confidence in tasks they believe that they can succeed in. This was also highlighted in the interview with the class teacher, who drew a correlation between a higher chance of children associating the learning with the activity if they have a “level of ownership to what they’re doing”.
	The second theme that arose was that of relevance and relatability to pre-existing knowledge. A review of the literature indicates that relevance comes from personal significance and meaningfulness in learning (Grafwallner, 2017; Priniski, Hecht and Harackiewicz, 2018, p.12), with Priniski (2018, p.12) defining relevance as “a personally meaningful connection to the individual”. The importance of personal relevance to the students was prevalent throughout the research project. When talking about the vacuum lesson in the focus group the students made statements of “what helped me the most was seeing the actual cup lifting [the water] up” and “doing the actual experiment helped me understand vacuums a lot more than I did before”. The experiment that they conducted provided a context that made the concept of a scientific vacuum relevant to them in a way that it had not been before. During their comments on the vacuum lesson, the class teacher acknowledged the importance of the relevance of the task on their feedback: “They gave feedback on things they did and they saw, not what they were told was going to happen.” The students needed to have that pre-existing knowledge to connect to their newly acquired knowledge to gain in confidence (Bernard, 2010).
	The third theme arose in the role of the more knowledgeable other in authentic contexts. There are multiple occasions in the research which show evidence of the presence and utilisation of more knowledgeable others; from the identification of peers in answer to the question ‘What things in your class help you to feel more confident in your knowledge?’, to the moment in the focus group where one student demonstrated their knowledge of being on a boat to explain to another child how there is boat-specific language and phrasing that one uses. The literature tells us that learning is social in origin and occurs in the presence of these more knowledgeable others (Abtahi, Graven and Lerman, 2017, p.276), the theories of which were founded in Vygotsky’s theory of the Zone of Proximal Development.
	In the context of this research project, it is interesting to consider whether or not the more knowledgeable others could be considered as authentic contexts for learning. In their 2014 article, Abtahi (2014) argues over whether or not a TV remote can be considered the more knowledgeable other in a case study, and Stojanov (2023, p. 2) states that “the MKOs are not necessarily persons but can be cultural tools such as books, journals, videos, computers, the internet, or ChatGPT.”. All of these tools can be used to create relatable, relevant, authentic contexts for learning for students, in the same way, that one student explaining what it’s like on a boat to another can provide a new level of understanding for that student. It is feasible, then, to suggest that more knowledgeable others can provide an authentic context for learning.


Conclusions and Recommendations
	Though this research project was not able to quantitively conclude what the impact of authentic context in abstract concepts is on the confidence of pupil feedback, several themes have opened up points of discussion and analysis within the results to raise several interesting points from the research. 
	In terms of the reliability of data collection in this study, there are potential risks with the self-reported questionnaire. As the questionnaire is entirely self-reported, it could be subject to change depending on the students, their memory of the event, and how they are feeling at the time of writing it. Many of the questions are linked to confidence levels, which are subject to change depending on context and experience. A larger sample size, several more case studies, or questionnaire answers repeated in the same cohort to examine consistency, could assuage this concern.
	Additionally, due to timetable constraints, the research could not take place in a short period, as hoped, but instead spanned the course of a few weeks from the first lesson till the last interview was completed. This was even commented on by the class teacher during the interview, who made an off-hand comment about “testing their memory” when asking them questions about the lessons. This does decrease the reliability of the study due to the consequences to memory, and accuracy of information. Upon repeating this study, a short period would be preferable for conducting the research, with further planning ahead in the timetable to ensure that appropriate time can be put aside at appropriate times.
	To attempt to improve the validity of the research, measures were taken, such as the method by which the questionnaires were completed. Not only were they completed anonymously, but no students saw another’s answers. The aim was to reduce societal pressures on the answers and allow for more open and honest responses. Additionally, before the students completed the questionnaire and before they completed the focus group, it was made clear to them that they were not completing a test, that their knowledge was not being assessed, and that they did not need to ‘perform’ or provide answers that they believed their teacher would want them to see. Instead, they were encouraged to give open and honest answers, regardless of whether the answers might be “I don’t know” or “Your lesson didn’t help me learn”. 
	Following this case study, I would recommend incorporating authentic contexts into lessons wherever possible, provided it is in a relevant, relatable, and meaningful context. These authentic contexts do not need to be strictly practical activities, such as experiments, or school trips, but can be incorporated in a subtler, more practical way, such as through the inclusion of more knowledgeable others, or simply linking a task to an aspect of their pre-existing knowledge. An example given by the class teacher in the interview was instead of having students write a letter to a character in a book, encourage them to write a letter to the school canteen, petitioning for healthier school dinners. This is a relatable and relevant learning context for them, linking to their pre-existing knowledge of letter writing and providing them with the opportunity to find meaning in the activity.
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Appendix 1 – Questionnaire Results
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	Rating
	Number of Students

	1
	0

	2
	2

	3
	6

	4
	6

	5
	2
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	Student Answers
	Student Answers (edited for coherence)
	Accuracy of Description

	its like where photosynthesis means like plants can feed them self and its the progress of how plants grow 
	Photosynthesis means where plants can feed themselves and it’s the process of how plants grow.
	Accurate description

	Photosynthesis is when a plant produces their own food.
	Photosynthesis is when a plant produces their own food.
	Accurate description

	Photosynthesis is a type of cycle that gives us oxygen to breathe, water goes in the roots and it needs sunlight to grow. Photosynthesis consists of air, water, carbon dioxide and Glucose.
	Photosynthesis is a type of cycle that gives us oxygen to breathe. Water goes in the roots and it needs sunlight to grow. Photosynthesis consists of air, water, carbon dioxide and glucose. 
	Accurate description

	Photosynthesis is the process of which plants make their own food.
	Photosynthesis is the process by which plants make their own food.
	Accurate description

	photosynthesis is when a plant takes in carbon dioxide and transfers it into oxygen
	Photosynthesis is when a plant takes in carbon dioxide and transfers it into oxygen.
	Accurate description

	photosynthesis is an equation that enables plants to develop their own nutrition's.    
	Photosynthesis is an equation that enables plants to develop their own nutrition.
	Elements of accuracy showing understanding

	basically photosynthesis helps plants grow  
	Basically, photosynthesis helps plants grow.
	Elements of accuracy showing understanding

	how a plant grown in sun
	How a plant grows in the sun.
	Elements of accuracy showing misunderstanding

	Photosynthesis is where seeds gets water and then grow into flowers.
	Photosynthesis is where seeds get water and then grow into flowers.
	Elements of accuracy showing misunderstanding

	Photosynthesis is a growth of a plant
	Photosynthesis is the growth of a plant.
	Elements of accuracy showing misunderstanding

	its about how plants grow 
	It’s about how plants grow.
	Elements of accuracy showing misunderstanding

	plants
	Plants.
	No accuracy

	no
	No.
	No accuracy

	I don't know how to explain it.
	I don’t know how to explain it.
	No accuracy

	Photosynthesis is a air source
	Photosynthesis is an air source.
	No accuracy

	i cant rneber 
	I can’t remember.
	No accuracy



	Accuracy of Description
	Number of Students

	Accurate description
	5

	Elements of accuracy showing understanding
	2

	Elements of accuracy showing misunderstanding
	4

	No accuracy
	5
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	Rating
	Number of Students

	Very helpful
	5

	A little helpful
	8

	Not that helpful
	2

	Not helpful at all
	1
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	Student Answers
	Student Answers (edited for coherence)
	Themes of answers

	i just did not get it.
	I just did not get it.
	Lack of understanding

	its helps me a little because i will not remember proble and i knew quite a bit of photosynthesis at the start
	It helped me a little because I will not remember probably and I knew quite a bit of photosynthesis at the start.
	Feel more confident in knowledge of photosynthesis now than before the lesson.

	because before I did not really know what photosynthesis was.
	Because before I did not really know what photosynthesis was.
	Feel more confident in knowledge of photosynthesis now than before the lesson.

	I enjoyed creating a poster but, it didn't tell me what Photosynthesis actually is because I didn't do any research.
	I enjoyed creating a poster but it didn’t tell me what photosynthesis actually is because I didn’t do any research.
	Enjoyment of lesson, but found the tools used in the lesson unhelpful.

	idontno
	I don’t know.
	Lack of understanding

	Because now I know that plants can give us oxygen so we don’t die.
	Because now I know that plants give us oxygen so we don’t die.
	Feel more confident in knowledge of photosynthesis now than before the lesson.

	it helped me because i learned i lot from that lesson
	It helped me because I learned a lot from that lesson.
	Feel more confident in knowledge of photosynthesis now than before the lesson.

	i found it verry interesting
	I found it very interesting.
	Enjoyment of lesson.

	Because it just dose not make sense to me.
	Because it just does not make sense to me.
	Lack of understanding

	I wouldn't know what to use it for.
	I wouldn’t know what to use it for.
	Lack of understanding

	it was a bit hard
	It was a bit hard.
	Lack of understanding

	because everyone on my table helpt
	Because everyone on my table helped.
	Found tools used in the lesson helpful.

	i did not know a lot about photosynthesis before this lesson and now i know quite a lot now. 
	I did not know a lot about photosynthesis before this lesson, and now I know quite a lot.
	Feel more confident in knowledge of photosynthesis now than before the lesson.

	I chose very helpful because before I didn’t under stand photosynthesis but after the lesson I understood it.
	I chose very helpful because before I didn’t understand photosynthesis, but after the lesson I understood it.
	Feel more confident in knowledge of photosynthesis now than before the lesson.

	I am not sure.
	I am not sure.
	Lack of understanding

	i thns it help 
	I think it helped.
	Feel more confident in knowledge of photosynthesis now than before the lesson.
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	Rating
	Number of Students

	1
	1

	2
	2

	3
	7

	4
	5

	5
	1
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	Student Answers
	Student Answers (edited for coherence)
	Accuracy of Description

	I don't know how to explain it.
	I don’t know how to explain it.
	No accuracy

	example: vacume cleaner, vacume printer.
	Example: vacuum cleaner, vacuum printer.
	Elements of accuracy showing misunderstanding

	I forgot what vacuums are.
	I forgot what vacuums are.
	No accuracy

	its where thay suck in the plastic to make modes for like biscuits to go in 
	It’s where they suck in the plastic to make molds for biscuits to go in.
	Elements of accuracy showing understanding

	clein mushein
	Clean machine.
	No accuracy

	i think vacuums are something to do with air
	I think vacuums are something to do with air.
	Elements of accuracy showing understanding

	I have forgoten
	I have forgotten.
	No accuracy

	they are little particals that are in your foods and stuff
	They are little particles that are in your food and stuff.
	Elements of accuracy showing misunderstanding

	water
	Water.
	No accuracy

	I forgot.
	I forgot.
	No accuracy

	Vacuums are particals.
	Vacuums are particles.
	Elements of accuracy showing misunderstanding

	Well, vacuums are a load of atoms pushed into a small place but you cant make a full vacuum because it has to be as big as the earth!
	Well, vacuums are a load of atoms pushed into a small place but you can’t make a full vacuum because it has to be as big as the Earth!
	Elements of accuracy showing understanding

	I Forgot…
	I forgot...
	No accuracy

	its germs that is in cups and its not the cleaner.
	It’s germs that are in cups and it’s not the cleaner.
	No accuracy

	i can not remember.
	I can’t remember.
	No accuracy

	i cantr rneber 
	I can’t remember.
	No accuracy
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	Rating
	Number of Students

	Very helpful
	4

	A little helpful
	9

	Not that helpful
	3

	Not helpful at all
	0
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	Student Answers
	Student Answers (edited for coherence)
	Themes of answers

	it was aa little confusing
	It was a little confusing.
	Lack of understanding

	it helped me learn how it worked not for what it is really used for
	It helped me to learn how it worked, not what it is really used for.
	The lesson did not help to convey understanding of the application of vacuums.

	idontno
	I don’t know.
	Lack of understanding

	they are just very hard
	They are just very hard.
	Lack of understanding

	big experiment
	Big experiment.
	The lesson was enjoyable and engaging.

	This made me more understand know what vacuums are because my dad tried to teach me what vacuums are.
	This made me more understand what vacuums are because my dad tried to teach me what vacuums are.
	The lesson helped to convey understanding of vacuums.

	I enjoyed the experiment but I didn't really understand how it happened
	I enjoyed the experiment, but I didn’t really understand how it happened.
	The lesson was enjoyable and engaging, but did not help to convey understanding of vacuums.

	Because I can now colour plastic
	Because now I can colour plastic.
	Retained some knowledge of vacuum forming, but misunderstood.

	I chose this answer because it was fun to learn about this but i probably will not use it in my future due to not knowing as much as i would like to. 
	I chose this answer because it was fun to learn about this but I will probably not use it in my future due to not knowing as much as I would like to.
	The lesson was enjoyable and engaging, but did not help to convey importance and applications of vacuums.

	I still wouldn't know what to use it for. 
	I still wouldn’t know what to use it for.
	The lesson did not help to convey understanding of the application of vacuums.

	I could not understand it.
	I could not understand it.
	Lack of understanding

	just dont understand.
	I just don’t understand.
	Lack of understanding

	it was very fun and very interesting
	It was very fun and very interesting.
	The lesson was enjoyable and engaging.

	I chose very helpful because I didn’t know about vacuums much so it helped me a lot.
	I chose very helpful because I didn’t know about vacuums much so it helped me a lot.
	The lesson helped to convey understanding of vacuums.

	its quit fun
	It’s quite fun.
	The lesson was enjoyable and engaging.

	i cant thinck for a respn 
	I can’t think of a reason.
	Lack of understanding
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	Very helpful
	A bit helpful
	Neither helpful nor unhelpful
	A little unhelpful
	Very unhelpful

	The photosynthesis powerpoint
	5
	5
	4
	0
	2

	Creating the photosynthesis presentations
	3
	7
	3
	1
	2

	The vacuum experiment
	3
	8
	3
	1
	1

	Learning about real-world applications of vacuums
	3
	8
	3
	1
	1





	
	Very helpful
	A bit helpful
	Neither helpful nor unhelpful
	A little unhelpful
	Very unhelpful

	Photosynthesis activities
	8
	12
	7
	1
	4

	[bookmark: OLE_LINK2]Vacuum activities
	6
	16
	6
	2
	2







	
	Very helpful
	Neither helpful nor unhelpful
	Very unhelpful

	Photosynthesis 
activities
	20
	7
	5

	Vacuum activities


	22
	6
	4
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	Choice
	Number of Students

	Photosynthesis lesson
	8

	Vacuum lesson
	8
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	Student Choice
	Student Answers
	Student Answers (edited for coherence)
	Themes of Answers

	Photosynthesis
	becauyse i have leart a little bit about it before
	Because I have learnt a little bit about it before.
	They had pre-existing knowledge about this topic.

	Photosynthesis
	because i know more about photosynthesis 
	Because I know more about photosynthesis.
	Greater confidence in their knowledge from the photosynthesis lesson.

	Photosynthesis
	Because I liked the way that we got to do a PowerPoint or a 2 page spread.
	Because I liked the way we got to do a PowerPoint or a two-page spread.
	They felt confident in the photosynthesis lesson due to having choice and autonomy.

	Photosynthesis
	i felt like this due to having more confidence and knowledge.
	I felt this due to having more confidence and knowledge.
	Greater confidence and knowledge from the photosynthesis lesson.

	Photosynthesis
	I understated that lesson a bit more.
	I understood that lesson a bit more.
	Greater confidence in their knowledge from the photosynthesis lesson.

	Photosynthesis
	I do not know.
	I do not know.
	Unsure of answer.

	Photosynthesis
	I was more confident in the photosynthesis lesson because I knew a little more about it than vacuums
	I was more confident in the photosynthesis lesson because I knew a little more about it than vacuums.
	Greater confidence in their knowledge from the photosynthesis lesson.

	Photosynthesis
	i under stand it moer 
	I understood it more.
	Greater confidence in their knowledge from the photosynthesis lesson.

	Vacuum
	i think the vacuums are easier to understand and join in 
	I think the vacuums are easier to understand and join in with.
	Greater confidence in the vacuum lesson.

	Vacuum
	it was less hared
	It was less hard.
	Found the content easier in the vacuum lesson.

	Vacuum
	cause it was fun
	Because it was fun.
	They found the vacuum lesson more enjoyable and engaging.

	Vacuum
	Because it was more fun.
	Because it was more fun.
	They found the vacuum lesson more enjoyable and engaging.

	Vacuum
	I had many more ideas in the second lesson on what would happen.
	I had many more ideas in the second lesson of what would happen.
	Greater confidence in their knowledge from the vacuum lesson.

	Vacuum
	because i didn't get any of them but i found it more comfiterbale to put my hand up.
	Because I didn’t get any of them, but I found it more comfortable to put my hand up.
	Greater confidence in participating in the vacuum lesson, despite confidence in knowledge.

	Vacuum
	im not sure
	I’m not sure.
	Unsure of answer.

	Vacuum
	the vacuums was fun
	The vacuums were fun.
	They found the vacuum lesson more enjoyable and engaging.
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	Student Answers
	Student Answers (edited for coherence)
	Themes of Answers

	cubes, multiplucation scware.
	Cubes and multiplication squares.
	Practical tools to scaffold learning (concrete and pictorial to help with the abstract)

	tablets and timetables
	Tablets and Times tables.
	Practical tools to scaffold learning.

	Idontno
	I don’t know.
	Unsure of answer.

	talking to friends
	Talking to friends
	More knowledgeable others

	the explaining.
	The explaining
	More knowledgeable others / Explanations from others.

	Experiments but also telling me what is actually happening.
	Experiments but also telling me what is actually happening.
	The experiment helped them but they felt that they needed greater knowledge of the concepts.

	[Teacher name} and {Teacher name]
	Teachers.
	More knowledgeable others / Detailed explanations from teachers and others.

	The photosynthesis lesson.
	The photosynthesis lessons.
	The lessons provide confidence in knowledge. Specifically, the photosynthesis lesson.

	i don't really know sorry.
	I don’t really know sorry.
	Unsure of answer.

	I do not know.
	I do not know.
	Unsure of answer.

	i dont now
	I don’t know.
	Unsure of answer.

	talking to my friends
	Talking to my friends
	More knowledgeable others / Explanations from others.

	The dictionary’s and the thesaurus’ 
	The dictionaries and thesauruses.
	Practical tools to scaffold learning.

	let me do stuf
	Let me do stuff.
	Being able to practically interact with things in the lesson.

	am bff [name]
	My friend.
	More knowledgeable others
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	Choice
	Number of Students

	Photosynthesis lesson
	6

	Vacuum lesson
	10





	Student Choice
	Student Answers
	Student Answers (edited for coherence)
	Themes of Answers

	Vacuum
	vacumes because it had an experiment
	Vacuums because it had an experiment
	The vacuum lesson had an opportunity for practical engagement with the learning.

	Vacuum
	the vacuum because it was fun and more easier to understand and explain
	The vacuum because it was fun and easier to understand and explain.
	They felt more confident in their knowledge in the vacuum lesson.

	Vacuum
	vacume
	Vacuum.
	No justification given.

	Vacuum
	the vacuums and i liked the marshmallows rice and shrink 
	The vacuums and I liked the marshmallows rise and shrink.
	They enjoyed and remembered seeing a video of marshmallows in a vacuum chamber.

	Vacuum
	vucam because experment
	Vacuum because of the experiment
	The vacuum lesson had an opportunity for practical engagement with the learning.

	Vacuum
	The Vaccums lesson because I liked the experiment.
	The vacuums lesson because I liked the experiment.
	The vacuum lesson had an opportunity for practical engagement with the learning.

	Vacuum
	The vacuums because it was very interesting but, I would love for you to explain what is happening. when it is happening.
	The vacuums because it was very interesting but I would love for you to explain what is happening when it is happening.
	The experiment helped them but they felt that they needed greater knowledge of the concepts.

	Vacuum
	I enjoyed the vacuum lesson more because we got to play with the water and fire and plates and cups.
	I enjoyed the vacuum lesson more because we got to play with the water and fire and plates and cups,
	The vacuum lesson had an opportunity for practical engagement with the learning.

	Vacuum
	i enjoyed vacumes more because it was fun
	I enjoyed vacuums more because it was fun.
	The vacuum lesson was more enjoyable and engaging.

	Vacuum
	I enjoyed the vacuum lesson more because the experiment was fun to do and fascinating 
	I enjoyed the vacuum lesson more because the experiment was fun to do and fascinating.
	The vacuum lesson had an opportunity for practical engagement with the learning.

	Photosynthesis
	Photosynthesis, I understood it more.
	Photosynthesis, I understood it more.
	They felt more confident in their knowledge in the photosynthesis lesson.

	Photosynthesis
	i enjoyed the photosinthesis lesson more
	I enjoyed the photosynthesis lesson more.
	The photosynthesis lesson was more enjoyable and engaging.

	Photosynthesis
	i enjoyed the photosynthesis lesson because i like to make power points and 2-page spreads.
	I enjoyed the photosynthesis lesson because I like to make PowerPoints and two-page spreads.
	The photosynthesis lesson allowed them to use a learning tool of their preference.

	Photosynthesis
	photosynthesis 
	Photosynthesis.
	No justification given.

	Photosynthesis
	the photosynthesis lesson but i love both of them they were the best maybe a little better than [class teacher’s] lessons
	The photosynthesis lesson but I love both of them they were the best maybe a little better than the class teacher’s lessons.
	The photosynthesis lesson was more enjoyable and engaging.

	Photosynthesis
	I enjoyed the photosynthesis lesson more because I liked the way that plants can give in carbon dioxide and then give out oxygen and that they only use the Sun, water, soil and ???
	I enjoyed the photosynthesis lesson more because I liked the way that plants can give in carbon dioxide and then give out oxygen and that they only use the sun, water, and soil. 
	The photosynthesis lesson was more enjoyable and engaging, and they enjoyed the topic. 
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	Rating
	Number of Students (Photosynthesis)
	Number of Students (Vacuum)

	1
	0
	1

	2
	2
	2

	3
	6
	7

	4
	6
	5

	5
	2
	1
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	Rating
	Number of Students (Photosynthesis)
	Number of Students (Vacuum)

	Very helpful
	5
	4

	A little helpful
	8
	9

	Not that helpful
	2
	3

	Not helpful at all
	1
	0










Appendix 2 – Focus Group Transcription
Interview Schedule
(Semi-Structured Interview)

1) Is everybody happy for me to record this for my research project?
2) In the photosynthesis lesson, you looked at a PowerPoint to understand photosynthesis, and then you made two-page spreads or presentations from information sheets. What helped you to learn in the photosynthesis lesson?
3) In the vacuum lesson, we conducted the experiment with the candles and the cups, and we learnt about how people use vacuum forming and vacuum sealing. What helped you to learn in the vacuum lesson? 
4) Do you find it easier to learn about something if you can relate to it from your own experience? So, for example, if you’ve seen seeds grow, or grown plants at home, or seen plants growing in a garden, do you think that would make it easier to understand the lifecycle of a plant?
5) Do you ever feel like your understanding of a topic is different to others based on what experiences you’ve had? So, for example, if we were doing descriptive writing about a boat, and some of the students in the class had been on a boat and some of the students hadn’t, do you feel like your understanding of the topic would be different to other people based on your experience? 
6) Do you feel that you are more confident joining in with class discussions if it’s about something you have experience with? So, for example, for the horse lovers in our class, a discussion about horse riding, do you feel you would be more confident to join in with that discussion?



Ok, is everybody happy for me to record this for my research project?

All: Yes.

Fabulous, ok. Student 1 can you please say hello for the recording.

1: Hi.

Student 2?

2: Hello

Student 3?

3: Hello.

Student 4?

4: Hello.

Student 5?

5: Hello.

And Student 6?

6: Hello.

Lovely. Ok, so. In the photosynthesis lesson, you looked at a powerpoint to understand photosynthesis, and then you made two-page spreads or presentations from information sheets. What helped you to learn in the photosynthesis lesson? Let’s start with Student 6.

6: Um...

If you’re not sure that’s ok. Just anything that jumps out at you.

6: The pictures.

The pictures, like the diagrams we looked at?

6: Yeah.

Why?

6: Because they had names on them.

Oh, like labels and stuff?

6: Yeah.

Yeah, that sounds fair. Student 5?

5: So the pictures helped me understand this because when I found out how, like .... I labelled them and it helped me like understand photosynthesis a bit better.

Cool. Student 4?

4: I think the same as Student 6, yeah.

Cool. Student 3?

3: I think the same as number 6 and Student 5, because it helped me out when the labels were there so you kind of knew what to do.

Student 2? 

2: I agree with most of the people’s answers as they’re quite similar because I just found it helpful when you explained it on the PowerPoint with the pictures, and when I got to label it, it just made more sense.

Lovely, and Student 1?

1: I found it helpful as the same as the others.

Yeah. By the time we get round to the end, you might not have anything new to add, that’s ok. If you want to say that. Ok, question 1 is done. There are 5 questions in total. Question 2: In the vacuum lesson, we conducted the experiment with the candles and the cups, and we learnt about how people use vacuum forming, y’know to mold the plastic, and vacuum sealing to package the food. What helped you to learn in the vacuum lesson? So what that we did in the lesson helped you? We’re going to start with Student 1 this time.

1: I think.... the actual experiment helped me.

Any particular reason why? Or...

1: I don’t know.

You don’t know, that’s ok that’s fine. Student 2?

2: If I’m being completely honest, I don’t understand vacuums that much.

That’s completely fine for you to say. What did you find difficult, if you don’t mind me asking?

2: I just didn’t get it.

You just didn’t get it, that’s alright. Student 3?

3: I think that.... mostly the same as Student number 1, and what helped me the most was seeing the actual cup lifting it up, it was kind of cool.

Mmm, it was a fun experiment yeah. Fab, Student 4?

4: Umm.... doing the actual experiment helped me understand vacuums a lot more than I did before.

Brilliant. Student 5?

5: I kind of think the same as Student number 2.

That you found vacuums tricky?

5: Yeah.

Yeah. Student 6?

6: It was kind of the same as Student 2 but I found also the videos that we watched helped me understand it a bit more.

When we looked at how it was used in the... 

6: Yeah like molding

...molding the plastic.

6: I don’t know if we watched one on food.

We looked at some pictures I believe.

6: Yeah.

Fab, lovely. Question 3: Do you find it easier to learn about something if you can relate to it from your own experience? So, for example, if you’ve seen seeds grow, or grown plants at home, or seen plants growing in a garden, do you think that would make it easier to understand the lifecycle of a plant? I’m going to start in the middle this time so that everyone’s got equal thinking time. Student number 3, if you wouldn’t mind.

3: Umm.. so... it helped me with the cycle of plants, because it starts as like a seed and then it grows into like this little weed, and then it starts to grow into a proper plant.

Mmhmm, it does. Do you mind if I recap the question? [3 nods] So the question was, do you find it easier to learn about something if you can relate to it from your own experience? So, plants as an example, but the question is, is it easier if you have an experience of that thing?

3: Yes....

Any thoughts why or? [3 shakes head] That’s ok. Student 4?

4: Yes, because I grow some plants in my garden sometimes and I’ve watched it happen a couple of times now, so yeah it does help me understand photosynthesis a bit more.

Mmhmm yeah. Student 5? 

5: I think the same as student number 3

Okay, that having experience of something helps you relate to it?

5: Yes. But at the same time it doesn’t necessarily mean that you...like...know more about the thing.

Mmm yeah. So say for example if you know you were in a Spanish lesson, but you had been to Spain recently, that would mean you had more personal experience of Spanish as a subject.

5: Yeah, but it wouldn’t necessarily mean that you are better than everyone else at Spanish.

Interesting. Ok, student 6?

6: Ummm.... It’s 50:50 the same as student 4, because I grow plants in my garden so every like Saturday or Sunday, ...so.....um....it helps me understand it more. And so I watch the seed go to a weed into a plant into like a tree.

Interesting, lovely. Student 1?

1: I think the same as number... student number 4 because I also grow plants of my own and watch them grow.

Mmhmm and so do you find having plants helps you understand things like the lifecycle of a plant or photosynthesis better?

1: Yes

Why? Is it because you can see it?

1: I’m not sure

You’re not sure, that’s ok. Student 2?

2: Would you mind repeating the question?

Absolutely, so the question is ‘do you find it easier to learn about something if you can relate to it from your own experience?’

2: Yes, and that’s all I have to say because I can’t think of anything exactly.

That is okay. Question 4: do you ever feel like your understanding of a topic is different to others based on what experiences you’ve had? So, for example, if we were doing descriptive writing about a boat, and some of the students in the class had been on a boat and some of the students hadn’t, do you feel like your understanding of the topic would be different to other people based on your experience? We’re going to start with student 5.

5: It wouldn’t mean that the people who like have been on a boat are better at explaining what it’s like, because, well, you can use your imagination to like feel what it’s like to be on a boat. 

Is there anything that could help your imagination?

5: Like thinking of...like...fishermen...and the sea and boats and stuff...

And would you like look at pictures to help you with that or would you  listen to stories or....

5: you could do....well you could think of um boats ... you can...

[many students at this point were trying to keep in their giggles and student 6 let out a laugh/cough]

It’s ok if we have the giggles a little bit. That’s ok.

5: Yeah, you could draw.... you could look at a drawing and you could like.... 
[student 6 coughs again]

Are you alright student number 6?

[lots of laughing]

I didn’t mean to interrupt you there student number five, would you like to carry on?

5: That’s fine.

Student...well we’ll go the other way I think for now, let you collect yourself. Student number 4?

4: I’m not 100% sure.

You’re not 100% sure?

4: Of what you mean.

Ok, I’ll repeat the question and try and explain it a little bit. Ok, so the question is: do you feel like your understanding of a topic, so that’s how well you....how confident you feel about a certain topic, how well you think you could explain it. And do you think that might be different to someone based on what experiences you’ve had. So, say y’know during descriptive writing about a boat, do you think that people would have y’know different knowledge about that based on if they had been on a boat or if they hadn’t.

4: Umm...yeah it would be a little bit different, because some people haven’t really experienced what it’s like on a boat yet. 

Mmhmm

4: So it might be a tiny bit different.

Student number 3?

3: I think the same as student number 4, because some people have never been on a boat and they have more like....things that they know more about the boat. Whereas people who haven’t been on a boat can’t really like....think of things that you would have on a boat.

Mmm yeah. 

3: It’d be harder. 

Student number 2?

2: It’s a bit similar to student number 3 because... I will use your example of the boat, it’s...I have actually never been on a boat, unless you count a tiny boat, and if you said ‘look, what’s on a boat, what do these things look like on a boat?’ I probably wouldn’t know that type of stuff. So......I don’t know what else to say.

No that’s ok. Do you think if your teacher then showed you a bunch of pictures of a boat or showed you a video of what it’s like on a boat, or we read a story about a boat, do you think that would help you feel a bit more confident?

2: Probably.

Lovely. Student 1?

1: I think the same as student number 3.

Ok, fabulous. Last question is: do you feel that....

5: What about student number 6?

Oh, I’m so sorry, student number 6?

6: Erm.....

Would you like me to repeat the question because it’s been a while since I said it?

6: Yes.

So the question is do you feel like your understanding of a topic, like how you...your knowledge, your understanding, like, what you know, about something, might be different to other people, based on what experiences you’ve had?

6: Yes, because....I’ve been on a boat for a week and then...so then when I came off the boat [laughing]

I never knew boats were so funny.

[Laughing]

6: I was just talking boat language to my dad.

Hmm, boat language.

6: Yes.

5: What is boat language?

6: You know like if you have to get off the boat and go for like a walk you have to tie the boat up?

5: Oh yeah.

6: So I was um...I can’t remember what the language is now because it’s been a year since I’ve been, but I was saying stuff like ‘tie the boat up’ to him.

Lovely. The last question, before you all laugh your faces off and can breathe again, is: do you feel that you are more confident joining in with class discussions if it’s about something you have experience with? So, for example, for the horse lovers in our class, a discussion about horse riding, do you feel you would be more confident to join in with that discussion? Ok, we’ll start with...who haven’t we started with, can you raise your hands? Umm.. we haven’t started with student number 4 or number 2. Any...either of you have any strong feelings? [student 4 points to themselves] Student number 4, lovely. Do you feel more confident joining in with class discussion if it’s something that you feel confident with?

4: Kind of and kind of not.

Can you explain either of those please?

4: Umm.........I don’t know how to explain that.

 You don’t know how. So, you said that you might not feel more confident if it’s something you have experience with and you said you might sometimes be more confident, um...could it be to do with something other than your experience? Could it be to do with the class itself? With talking in front of other people?

4: Yeah....Yeah.

Ok. Student number 5?

5: I forgot the question.

That’s alright, there’s a lot of discussion in between these questions. So the question was: ‘do you feel you are more confident joining in with class discussion if it’s about something you have experience with?’

5: ...Maybe, because... um well, I don’t know how to explain, but I just don’t know if I would join in. I might, but I might not join in with the conversation.

Sure, student 6?

6: No I would not.

You would not feel more confident? 

6: No, I don’t like talking to people. 

You don’t like talking in the class in general?

6: Yeah, so I don’t put my hand up much. If it’s like, 1, 2, 3, 4, 5, 6, 7, if it’s like 7 of us I don’t mind, but then if there’s like massive groups of people I would hide away.

Ok. Uh, student number 1?

1: Um... yes....I don’t know why

That’s ok. Student 2?

2: I think I would be more confident, because if you just, if you used your example of like horse riding, I go horse riding, and I’d be more comfortable like probably really like to share the information I know about it. 

Lovely, and student 3?

3: I think the same as student number 4.

Lovely, and...we’ve had student number 4. I’m going to ask one quick little question on the end. So, part of what I’m looking at in my research project is an idea called authentic learning or authentic context. Authentic means real, sort of linking to your own experience. The idea of authentic learning is that if y’know we as teachers give you something that helps you understand something better in terms of your own life, so say for example, if we were learning about the wind farms like we have been, if we actually took you to a wind farm, or if we got to show you videos of what it’s like at a wind farm, or if you got to hear from someone who worked at one, if you actually got to hear what it was like for someone who worked at one, the idea would be that it might be more helpful for you to learn about it through that. Do you agree with that, or do you disagree? What are your thoughts? Student 1.

1: Umm...I don’t really know to be honest.

That’s ok. Student 2?...the idea being that if you have real life experiences about a subject, the idea sis that you find it easier to learn about it. Do you agree with that?

2: Kind of.

Kind of, that’s ok. Do you know why, or are you just not sure?

2: The word ‘easier’ kind of threw me off.

Why does it throw you off?

2: Because you’re saying that if you like....I can’t explain it.

Is it...when I say easier, I mean um you would...maybe perhaps be more confident in an area or be able to do the work more like happily.

2: Probably.

Probably, lovely. Student number 3.

3: I think the same as student number 1

That you’re not really sure. [3 nods] Ok, lovely. Student number 4?

4: I also agree with student number 1 because I’m not 100% sure what happens.

That’s ok, student number 5?

5: I think the same as student number 3 and student number 1.

Ok, lovely. And student number 6?

6: I agree with student 1, 3, and 4, and 5.

Ok, lovely. I’m going to end the recording now.


Appendix 3 – Interview Transcription
Interview Schedule
(Structured Interview)

1) Are you happy with me asking you some questions and then using those answers in my research project?

2) The questions are about the photosynthesis and the vacuum lessons that I taught a few weeks ago. Can you share your overall impressions of the two lessons?

3) What did you notice about the level of engagement in each lesson?

4) In your experience, what role do you think authentic contexts play in helping students to grasp concepts?

5) Did you observe any differences in the students’ confidence levels, or willingness to participate, between the two lessons, in their feedback. If so, what do you think contributed to that?

6) How do you typically incorporate authentic contexts into your own teaching practices?

7) What do you think is important to be aware of in terms of context of this specific class and what authentic contexts are going to be helpful to them?


Fabulous. Ok, are you happy with me asking you some questions and then using those answers in my research project?

Yep, certainly.

Fabulous, thank you. So, the questions are about the photosynthesis and the vacuum lessons that I taught a few weeks ago.
Can you share your overall impressions of the two lessons?

So, testing my memory now. The vacuum lesson was a very good, interactive, hands-on activity which had excitement, because the children were doing things. And often, children learn better when they do, than when they’re told. So, because they could actually, physically see the candle go out, they could physically see the water rise. They’re able to associate it better than if they just had images on the screen. Whereas, in the photosynthesis lesson, with the images on the screen, how much understanding is then taken on board? Because it’s easy for their mind to wander, and you could see some children were just kind of, well eyes going to a different place. Not to say the lesson wasn’t good or interesting or valuable, it’s just different learning styles applied. And it will also, keep in mind, there will be some children who actually, that will work very well. They’re very visual and they like to see things on screen. So, it was interesting to see the comparison between the two.

Yeah, I guess that kind of feeds into the next question, just asking what you noticed about the level of engagement in each lesson.

Engagement in the second lesson, the vacuum lesson, was high, obviously, because they were doing things, they were excited, they were hands-on, manipulating things. They were putting the cups on the water, they were having to use some social discussion in the group about who’s doing things and taking turns. But also, the danger with that is that sometimes the engagement can trail off because they’re more focused on doing things than learning things. Whereas in the other lesson, the engagement...it was high engagement but not as high because it was easier for the mind to wander, and you could see some children’s minds were the case of hmmm I’m not doing anything here, I’m looking and listening. 

Yeah. In your experience, what role do you think authentic contexts play in helping students to grasp concepts.

They’re crucial. For example, take... writing, so, learn a letter, write a letter to someone in a story, great. Okay, learn a letter, and then write a letter that actually has some relevance. So, if you’re doing letter writing, you can write a letter to the school canteen staff about ‘can we have healthier food on the options?’. Then the skills, they’re learning the vital skills, but it’s a context that will actually have some benefit for them. It anchors the point of the learning, if there’s an authentic context. It’s not to say that there’s no place for things such as ‘you write a letter to a character in a story’, because that is relevant as well. But, if there’s a reason for doing it, there’s a higher chance, in my opinion and experience, of children associating the learning with it, because it’s more relevant, and there’s a certain level of ownership to what they’re doing then as well with it.

Hmmm, it’s interesting. Did you observe any differences in the students’ confidence levels, or willingness to participate, between the two lessons, in sort of their feedback. And, if so, what do you think contributed to that?

There was much more willingness to engage, first of all, in the vacuum lesson, and also, willingness to give feedback, because they were giving feedback on things that they saw. They gave feedback on things they did and they saw, not what they were told was going to happen, and what would happen scientifically. They were able to share what they have physically seen by the actual...the personal interaction with the lesson. So, I think that the engagement was stronger because of that reason. And, not as much engagement in the first one. [referring to the photosynthesis lesson].

Fab. How do you typically incorporate ... I mean I guess you’ve already talked about it a little bit, but how do you typically incorporate authentic contexts into your own teaching practices?

You’ve got to make it relevant. You’ve got to make it relevant to the context of the cohort of children, because that’s crucial, because no cohort is the same, so what might work as a contextual piece of learning for one year, won’t work for the other one. It’s got to be relevant to what you’re learning, and it’s got to be something that can be accessible to all as well. So, it’s creating that whole kind of melting pot of what you want. It’s got to be something which is relevant which they can apply to themselves. And also, it’s got to be something that they can see that’s got to have value to them when they leave school. It’s taking that idea of the fact that, if you make learning contextual, if you make it relevant, then hopefully they’ll be able to associate that they can apply this when 3.30’s come, and they go home, and they can con continue that life-long learning outside of school as well. 

And, last question, what do you think is important to be aware of in terms of context of this specific class and their ... and what authentic contexts are going to be helpful to them?

Right, so, experience is always key, okay. So it’s the assumption of what experiences your children have had. So, for example, lighting candles. Have they ever lit a candle? Do they know how to light a candle? Taking for granted that there are some children in our school and our set and our cohort who come from deprived backgrounds who haven’t got the life experiences others have. So you’ve got to be very aware of the fact that you may assume that, oh yeah ok we’re going to do this now today we’re going to use, for example, we’re going to use a hacksaw to cut this wood. These children haven’t got these [experiences]. So you’re going to have to teach them how to do these skills because they haven’t acquired them before. And it’s also understanding risk levels with some activities we’re doing as well. For example, this year’s class, I’d be happy to look at the candles with them. Last year’s class, I’d have done that as a teacher demonstration, because I know that the trust level couldn’t be there to do it with them. So it’s about knowing the children, it’s about knowing, and being mindful of, the life experiences they’ve had, from privilege, and the risk level that you are willing to allow children to have, based on their own risk level. 

Fab, thank you very much!

Dim problem.
Appendix 4 – Information Sheet and Consent/Assent Form
[image: A paper with text on it

Description automatically generated]
[image: A paper with text on it

Description automatically generated]


[image: A white paper with black text

Description automatically generated]


[image: A paper with text and a blue text

Description automatically generated with medium confidence]


[image: A paper with text and a box

Description automatically generated with medium confidence]
Number of Students (Photosynthesis)	Very helpful	A little helpful	Not that helpful	Not helpful at all	5	8	2	1	Number of Students (Vacuum)	Very helpful	A little helpful	Not that helpful	Not helpful at all	4	9	3	0	



Number of Students (Photosynthesis)	Positive	Negative	13	3	Number of Students (Vacuum)	Positive	Negative	13	3	




Number of Students	1	2	3	4	5	0	2	6	6	2	


Number of Students	Accurate description	Elements of accuracy showing understanding	Elements of accuracy showing misunderstanding	No accuracy	5	2	4	5	


Number of Students	Very helpful	A little helpful	Not that helpful	Not helpful at all	5	8	2	1	



Number of Students	1	2	3	4	5	1	2	7	5	1	



Number of Students	Very helpful	A little helpful	Not that helpful	Not helpful at all	4	9	3	0	


Very helpful	The photosynthesis powerpoint	Creating the photosynthesis presentations	The vacuum experiment	Learning about real-world applications of vacuums	5	3	3	3	A bit helpful	The photosynthesis powerpoint	Creating the photosynthesis presentations	The vacuum experiment	Learning about real-world applications of vacuums	5	7	8	8	Neither helpful nor unhelpful	The photosynthesis powerpoint	Creating the photosynthesis presentations	The vacuum experiment	Learning about real-world applications of vacuums	4	3	3	3	A little unhelpful	The photosynthesis powerpoint	Creating the photosynthesis presentations	The vacuum experiment	Learning about real-world applications of vacuums	0	1	1	1	Very unhelpful	The photosynthesis powerpoint	Creating the photosynthesis presentations	The vacuum experiment	Learning about real-world applications of vacuums	2	2	1	1	



Photosynthesis activities	Very helpful	A bit helpful	Neither helpful nor unhelpful	A little unhelpful	Very unhelpful	8	12	7	1	4	Vacuum activities	Very helpful	A bit helpful	Neither helpful nor unhelpful	A little unhelpful	Very unhelpful	6	16	6	2	2	



Photosynthesis Activities	Very / A Bit helpful	Neutral	A little / Very Unhelpful	20	7	5	Vacuum Activities	Very / A Bit helpful	Neutral	A little / Very Unhelpful	22	6	4	




Number of Students	Photosynthesis lesson	Vacuum lesson	8	8	


Number of Students	Photosynthesis lesson	Vacuum lesson	6	10	

Number of Students (Photosynthesis)	1	2	3	4	5	0	2	6	6	2	Number of Students (Vacuum)	1	2	3	4	5	1	2	7	5	1	



Number of Students (Photosynthesis)	Very helpful	A little helpful	Not that helpful	Not helpful at all	5	8	2	1	Number of Students (Vacuum)	Very helpful	A little helpful	Not that helpful	Not helpful at all	4	9	3	0	



Number of Students (Photosynthesis)	Positive	Negative	13	3	Number of Students (Vacuum)	Positive	Negative	13	3	
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1. On a scale of 1 to 5, how confident do you feel about understanding photosynthesis after the

lesson? (1 being not confident at all, 5 being very confident)
*
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2. Can you briefly describe what photosynthesis is? *

Enter your answer
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3. Did you find the lesson helpful in understanding photosynthesis? *

O Very helpful

(O Alittle helpful

O Not that helpful

O Not helpful at all
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4. Please explain your answer for Question 3. *

Enter your answer
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5. On ascale of 1 to 5, how confident do you feel about understanding vacuums after the

lesson? (1 being not confident at all, 5 being very confident)
*
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6. Can you briefly describe what vacuums are? *

Enter your answer
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7. Did you find the lesson helpful in understanding vacuums? *

O Very helpful

(O Alittle helpful

O Not that helpful

O Not helpful at all
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8. Please explain your answer for Question 7. *

Enter your answer




image11.png
9. Please rate how helpful these activities were to your learning. Did they help you to learn more
about photosynthesis or vacuums?

Neither helpful

Very helpful - Abithelpful 5 phelpful

Alit unhelpful  Very unhelpful

The photosynthesis
powerpoint (where | taught

you about photosynthesis O O O O O

from a powerpoint on the
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The vacuum experiment O O O O O

Learning about the way
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10. Which lesson did you feel more confident putting up your hand in or joining in with class
discussion?

O Photosynthesis Lesson

O Vacuum Lesson
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11. Please explain your answer to Question 10.

Enter your answer
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12. What things in your classes help you to feel more confident in your knowledge?

Enter your answer
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13. Which lesson did you enjoy more, and why?

Enter your answer
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19 September 2024

RESEARCH PROJECT - WHAT IMPACT DOES AUTHENTIC
CONTEXT IN ABSTRACT CONCEPTS HAVE ON THE
CONFIDENCE OF LEARNERS’ FEEDBACK?

PARTICIPANT INFORMATION SHEET

Thank you very much for being a part of this research project, | am excited
to invite you to participate in this study.

Who is involved?

| am the researcher in this project, and the participants, the people
involved in the research, are the students in your class and your teacher.
The university will see the report written about this study, but there will be
no names anywhere in that report, either of the school or of the
participants. Similarly, there will be no photos or recordings of you in that
report.

What am | agreeing to?

We are trying to find out if learning about abstract concepts (things that are
hard to understand without context) is easier when we connect them to
things you know from your own life.

I will teach two lessons (one on photosynthesis and one on vacuums), one
of which will use examples from real life, and the other won’t. Then, we will
measure how confident you feel during each lesson. We will do this by
watching how you participate, by asking you questions, and by talking to
your teacher.

Because | will be teaching the lessons, it will be hard for me to properly get
to observe the lesson like a researcher needs to, so | will be recording the
lesson to be watch back later when | am able to properly observe it. There
is no pressure to behave differently in the video, please just try to reax and
act normally. No one other than me will be watching it, and once | have had
achance to properly observe it, | will be deleting it.

After each lesson | will be asking you to complete a quick questionnaire
online with some questions about the lesson. Your names will not be on
these questionnaires, and they will be fully anonymous.
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I will also be asking some of you to have a group interview, where | have a
chat with a smaller group (6-8 students) to ask further questions. You will
be chosen at random for this, however if you do not want to join in with this
you are free to say no and | will randomly choose someone else. The audio
of this interview will be recorded so if you are chosen, please do not say
your name or anyone else’s name. | will introduce you as Student A or
Student B to avoid having any personal details in that recording. Again,
once | have all the information from these interviews, | will be deleting the
recordings.

When will it happen?

I will be teaching these two lessons at some point in the next half term
(after the Easter holidays). This research will not take up your spare time,
and will happen during the school day.

Where will it happen?

All of this research will take place at the school. The lessons and the
questionnaires will be done in the classroom, however, due to availability
and convenience, the interviews may take place in a different room.

Why are you doing it?

The purpose of this research is to help teachers like me improve our
teaching. We want to see if teaching you about abstract concepts with real
life examples is easier for you, harder for you, or doesn’t make a difference
to how confident you feel when you give feedback in lessons. | will in no
way be testing you or expecting perfect answers from all of you. | just want
to see what happens, whatever the outcome; as long as it is the truth, | will
be very happy.

What if | have more questions?

Please feel free to ask me any questions that pop into your heads about
this research project. Also, if you do not feel comfortable asking questions
to me, please feel free to ask them to Mr Roberts, and he will pass on the
message. If you wish to see the research once it is finished, you are
welcome to ask, and a copy will be made available to you.

What if | change my mind?
If you change your mind and you don’t want to be involved in the research,
you can ask to be taken out of the study at any time. Nobody will be upset
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with you if you wish to withdraw from the research, however you will still be
involved in the lessons. Your lessons and your learning will not be impacted
with whether or not you would like to join in in the research. You will still be
doing the lessons; you won’t be taken out of those but | will not collect any
data from you.

Thank you for considering being a part of our research!
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ASSENT FORM FOR PARTICIPANTS

Please tick the boxes below to agree to them.

O I confirm that | have read and understood the information sheet
dated 19 March 2024.

O 1 understand that my participation is voluntary and that | am free to
withdraw from the study at any time, without giving any reason.

O 1 understand that the information | give will be used in a university
assignment.

O 1understand that no personal information will appear in the research
at any time. (Personal information including names, photos,

recordings etc.)

O 1 agree to take part in this study.

Name

Signature

Date

When completed, please return to Mr Roberts / Miss Auld by the 22
March 2024.

Thank you.
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CONSENT FORM FOR PARENTS/CARERS

Please tick the boxes below to agree to them.

O I confirm that | have read and understood the information sheet
dated 19 March 2024.

O 1 understand that my child’s participation is voluntary and that | am
free to withdraw my child from the study at any time, without giving

any reason.

O 1 understand that my child can choose to withdraw at any time,
without giving any reason.

O 1 understand that the information given by my child will be used in a
university assignment.

O 1understand that no personal information will appear in the research
atany time.

O 1 agree for my child to take part in this study.

Child Name

Parent Signature

Date

For further questions, please feel free to contact Miss Auld at

2305041 @uwtsd.ac.uk

When completed, please return to Mr Roberts / Miss Auld by the 22
March 2024.

Thank you.
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