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Use of Generative AI in Assessment
											
	RESEARCH
	For this assessment, you can use Generative AI to support you in research, including searching for bibliography, using tools to summarise, compare and interrogate materials.
	Yes ☒

No  ☐

	STRUCTURE
	For this assessment, you can use Generative AI to support you in structuring your submission, including creating a draft argument structure, identifying parts and headings, etc.
	Yes ☒

No  ☐

	PROOFREADING
	For this assessment, you can use Generative AI to check your own text/creation for grammatical and syntactical mistakes, including rephrasing of your own work within specific standards.
	Yes ☒

No  ☐

	WRITING
	For this assessment, you can use Generative AI to create text for submission.
	Yes ☐

No  ☒

	CREATIVE
	For this assessment, you can use Generative AI to create creative materials, such as images.
	Yes ☐

No  ☒

	PROGRAMING
	For this assessment, you can use Generative AI to create and check code.
	Yes ☐

No  ☒

	NONE
	For this assessment, you are not allowed to use any type of Generative AI support. This includes research support, structure support, writing/proofreading support and creative support.
	Yes ☐

No  ☒



AI Acknowledgement
I confirm that I have not presented any AI generated text as my own work. 










Will real-life context increase student interest and participation in guided inquiry learning allowing for the significant development of scientific literacy in Year 12 AS chemistry students?

Background and Rationale 
Why do Year 12 AS level chemistry students struggle to understand the content well enough to apply it to exam questions? Why is there a 50% drop out rate from Year 12 to Year 13? Gilbert (2006, cited Saija et al., 2022) identified five issues that impact the studying of chemistry “Curriculum overload, isolated facts, lack of transfer, lack of relevance, and inadequate focus”. Every year most of my AS students struggle to grasp the content well enough to answer exam questions. Students often comment on how biology is the easiest contextually and that physics is the most difficult because of the mathematical demands. Chemistry does require a level of mathematics, and this can prevent some pupils from making progress. But pupils who study A Level maths and physics comment on finding chemistry harder. They know how to complete the calculations but struggle to identify which ones need to be applied.  O’Dwyer & Childs (2017, cited Saija et al., 2022) discuss that students find chemistry difficult to understand and with Eilks & Hofstein (2015, cited Saija et al., 2022) suggested pupils do not see the advantage to studying chemistry. In my experience it is rare for students to choose AS chemistry, but it is more likely a career path requirement. Therefore, not seeing the importance of chemistry as a single subject but just a means to an end. The research of Eilks & Hofstein (2017, cited Saija et al., 2022) demonstrated that in many countries students do not see the relevance of chemistry as a single subject. They concluded that the ‘traditional curriculum’ is challenging and does not successfully link with real-life situations has resulted in students negative view of chemistry. Also, the current curriculum “does not help students enhance their scientific literacy skills” (Saija et al., 2022).

Literature review

What is scientific literacy?
[bookmark: _Int_fiB20tiP]Scientific literacy would suggest a focus on literacy within science, but it is much more than that. Saija et al. (2022) refers to scientific literacy as encompassing scientific knowledge, critical and creative thinking and successful application to every day real life problems. Dani (2019, cited Saija et al., 2022) described it as “knowledge and comprehension of scientific ideas and processes that are required for making decisions and engaging in social, cultural, and economic activities”. “PISA 2015 (OECD, 2015) outlines three core skills for assessing scientific literacy: competency, knowledge, and attitude” (Saija et al., 2022). Li & Guo (2021) refers to scientific literacy as the ability of society to solve the problems behind socioscientific issues that will result in “smart and global citizens (Li & Guo, 2021). How can I develop the scientific literacy of my AS chemistry students?

What is critical thinking?
Critical thinking is a useful life skill and is a key requirement for tackling scientific problems and is considered an intrinsic part of scientific literacy (Saija et al. 2022). More challenging exam questions that do not rely on simple recall require critical thinking. This is a skill my Year 12 students need to develop while completing their chemistry course and in preparation of further education. As already mentioned, Sutinai et al. (2021) completed a study to improve university students critical thinking skills and understanding of the chemical kinetics topic. They selected this topic because there is a large proportion of mathematics involved that can be applied to real life problems in industry while considering the impact on the environment. Again, we have context and caring about the environment as mentioned by Saija et al. (2022). Moore (2011) attempted to give a detailed definition of critical thinking in non-science subjects and suggested seven definitional strands. Davies (2013) argues against this and leans towards a more generalist approach and that “critical thinking skills is central to tertiary education, teaching and learning, and employment opportunities for students” (Moore, 2011). List (2021) recognised that there are many different definitions of critical thinking, but one commonality is that it is needed by everyone. List (2021) commented on the fact that students for the most part need to be taught the skill and teachers need to know what it is to be able to do so. List (2021) believes that there is a hierarchy of critical skill development where basic skills must be learnt and established as habit before higher levels of critical thinking can happen. Would an increase in student participation allow for more opportunities to develop critical thinking and scientific literacy?

Effectiveness of guided inquiry learning
Guided inquiry learning is a strategy that may increase scientific literacy but too much of it without significant teacher support has proven to have a negative effect (Saija et al., 2022). Prior to the 2015 PISA results, research suggested that guided inquiry learning was helpful in improving scientific literacy and earlier PISA data had supported this (Saija et al., 2022). The 2015 PISA results demonstrated that globally, areas that had high levels of scientific literacy only used inquiry-based learning sparingly or not at all. Instead, they were using “direct teaching, which consisted only of teacher lectures or teacher-led debates and demonstrations” (Saija et al., 2022).  It was also observed by Forbes at al. (2020, cited by Saija et al., 2022) that guided inquiry learning was more likely in in regions that demonstrated poor scientific literacy. Zhang & Li (2019, cited by Saija et al., 2022) also had evidence of student's scientific achievements being hampered by inquiry-based learning. Aditomo & Klieme (2020, cited Saija et al., 2022) highlighted that inquiry-based learning is more successful when it includes teacher guidance. “Inquiry-based learning is a constructivist learning approach that can increase the knowledge from investigation and exploration activities” (Jeffery, et al., 2016; Capps & Crawford, 2013; Bell, et al., 2010; Dudu & Vhurumuku, 2012, cited Sutinai et al., 2021). The constructivist approach to learning emphasises that learners actively build their knowledge through experiences and interactions, focusing on problem-solving and critical thinking. Teachers are facilitators rather than instructors or lecturers. Instead of pupils being spoken to and told the information they actively discover it themselves. This in principle is a great idea as pupils will learn and remember more while developing those skills that allow independent learning through A levels and beyond. But done poorly will result in less learning than traditional teaching. Inquiry-based learning can also encourage critical thinking skills as pupils are actively involved in solving scientific problems (Sahoo & Mohammed, 2018; Beck, Butler & da Silva, 2014, cited Sutinai et al., 2021). Sutinai et al. (2021) carried out a study in Indonesia to develop inquiry-based learning resources which included science literacy for the teaching of chemical kinetics at university. Their aim was to “improve students' critical thinking skills and students' achievement” (Sutinai et al., 2021). Their data showed that the resources “improve students' critical thinking skills in chemistry and ultimately improve students’ achievements” (Sutinai et al., 2021). They suggested that the same approach could be used in the teaching of other courses requiring similar skills. Indicating this approach may be best suited to practical topics. What about topics with limited experimental options such as atomic structure? It could be linked with a practical based topic. In a high school setting practical activities may be limited but research could be used as the activity. Auerbach, et al. (2017) conducted a study into the recommended changes made to a biology course in an American university to include more thinking skills and student participation. More time was given to discussions, with more active-learning techniques and increased pupil participation. Students taught the changed curriculum demonstrated more significant scientific literacy progression compared to students taught the unchanged curriculum. Retention of this literacy was the same for both groups. It would suggest guided inquiry learning could help my AS chemistry students improve their scientific literacy but how can I ensure it is successful?


Does context increase engagement?
The research of Saija et al. (2022) suggested that using the OE3C learning technique in the local SSI context increases students’ scientific literacy. They completed this following the 2015 PISA survey that contradicted previous studies that guided inquiry learning improves scientific literacy. In this study, using SSI for context, they combined inquiry learning with teacher “explanation phases” during which the teachers share key required information (Saija et al., 2022). They taught high school students the thermochemistry and rates of reaction topics. These topics are fundamentally the same as the hands on practical chemical kinetics topic that Sutinai et al. (2021) used in their research. Also, because of the links to industry and environmental impact, context is more easily achieved. As discussed earlier, students do not tend to think of chemistry as important, and the content is challenging especially when not linked to real-life examples. Making science more relatable by linking it to real world issues such as Global Warming has been present in education for a long time, but has it been successful? Rubba (1991) and Aikenhead (1992) discussed the integration of STS (science, technology and society) into school science education. This gives the context for the chemistry, but they also realised the importance of evoking the student's beliefs and values. As mentioned before, science literacy is not just knowledge, but it is also attitude and being active global citizens. The term interest is preferrable over attitude as Broman et al. (2020) pointed out the negativity attached when referring to an individual's attitude. The significance of SSI (Socioscientific Issues) in science education has been discussed as early as 1986 by Fleming who was one of the first to refer to SSI. Kolstø (2001) took this even further to consider “controversial socioscientific issues” which could be more interesting and relevant to students. Chowdhury et al. (2020) took an in-depth look at SSI and how it can develop scientific literacy and citizenship. Considered to be controversial, SSI covers scientific content and skills while developing social awareness. Would including more context such as SSI increase interest in my AS chemistry students?

Research questions

Will real-life context increase student interest and participation?
Gilbert (2006) recognised the ongoing issues with chemistry education and discussed the inclusion of context within the chemistry curriculum in schools.  He stated that a successful context curriculum model would consider “physical settings”, “cultural justifications” and “socio‐cultural perspective on learning” (Gilbert, 2006). This further supports Saija et al. (2022) and the inclusion of SSI with OE3C strategy. “SSI is defined as a social dilemma with a conceptual or technological relationship to science” (Steffen & Hößle, 2017, cited in Saija et al., 2022). The use of SSI in the classroom is the first step in developing scientific literacy (Zeidler et al., 2019, cited Saija et al., 2022). ‘However, there is currently a limited number of studies on applying SSI learning to promote scientific literacy’ (Widodo et al., 2020, cited Saija et al., 2022). It will be challenging to specifically include SSI in my active research, but I still want to include a form of context to increase access and student participation in the content. I refer to my Year 12 pupils as Year 11 +1 as they are never prepared for independent learning. They need to be eased into A level studies with a transition from GCSE style teaching which is understandable due to the significant increase in the level of difficulty but only a few students will achieve adequate independence by the end of the academic year. In previous years I have attempted flip learning with Year 12, but this requires all pupils to participate in the independent pre-reading and out of class activities. An ongoing issue with Year 12 students is that many of them do not commit to studying effectively out of lessons. Many of the students were able to attain good grades at GCSE with minimal effort or study and expect to do the same at A Level. Also, if they have no interest in the subject, they are less likely to read around the subject. Broman et al. (2020) discussed ‘the constructs of ‘interest’ and ‘relevance’ are explored to analyse which aspects of open-ended chemistry problems engage students”. Krapp and Prenzel (2011, cited Broman et al., 2020) point out that students enjoying the learning does not mean they are interested in the topic. A teacher can make the learning fun and enjoyment can lead to engagement. But are the students being challenged? Are they making significant progress with their learning? How can genuine interest in the chemistry topics be inspired in the students? In their study Broman et al. (2020) used open-ended chemistry problems for topics identified as interesting and those less interesting. When attempting to solve these problems students had to move smoothly between context and content and in doing so it could positively impact interest and relevance (Broman et al., 2020). The definition of relevance, like interest, has been subject to a lot of discussion. I like the interpretation of ‘meaningful’ as this suggests it is something that matters to the student because of personal, societal or career development reasons (Broman et al., 2020). Their research data indicates that pupils respond well to “context-based open-ended chemistry problems by finding them interesting and relevant, in particular when the tasks are closely related to themselves” (Broman et al., 2020). It is important to note that this research was conducted on students who were at the end of their chemistry studies and had been taught all the required content. Broman et al. (2020) also distinguished between two different types of context: “content-related context, which we name ‘topic’, and a setting-related context, which we name ‘context’” (Broman et al., 2020). Content-related context is more common in the curriculum than setting-related context. Usually because the topics are naturally given names but giving time to examples of settings will not be a priority because of time constraints. The 15 context-based chemistry problems that Broman et al. (2020) used were divided into topics such as medical drugs instead of how it is named in the specification. I would assume while the content was covered, they would have used the specification names. The context was given within an end of learning assessment type exercise while I am considering the use of context within the learning process. “The fundamental focus of SSI-based learning is SSI teaching, which implies that SSI-based challenges are offered from the start of learning” (Presley et al., 2013, cited Saija et al., 2022). Just adding an example of the topic in context as an addition to current learning practices is not enough (Whitelegg & Parry, 1999, cited Broman et al., 2020). But also, the context should not distract or obscure the content knowledge or concepts (Sevian and Talanquer, 2014; Parchmann et al., 2006; Wickman, 2014 cited Broman et al., 2020). When introducing context to my lessons I will need to consider:

When developing context-based tasks, it is important to consider the progression in learning, and focus on explicit chemistry topics/content areas, still relating the contextual settings to areas interesting and relevant for the students (Broman et al., 2020)
.

Will guided inquiry learning allow for the significant development of scientific literacy?
As discussed earlier (Saija et al., 2022) inquiry learning can be successful, but teacher involvement is key along with context. Following on from above and the inclusion of context I need to consider how I will deliver and facilitate inquiry learning activities in the selected chemistry topics. Broman et al. (2020) made sure there was a clear link to chemistry content by including molecular structures in all the context-based problems they made. They also made sure to accessible use language and kept to “50-60 words, approximately 5 sentences” (Broman et al. 2020)

Research methodology
[bookmark: _Int_VLUFMneS][bookmark: _Int_nIZ45P64]I will be using the qualitative method of student interviews (ResearchMethod.Net, 2022) for in-depth insight into student's perceptions of learning chemistry at GCSE and the first term of AS chemistry. I will also use it to find out their awareness and opinion of teacher led learning compared to guided inquiry learning and context learning. I will record the interviews and transcribe the vocal recording to allow for accurate revisits to the information. I will also complete the interviews after the research period to see if opinions change. The students will also complete surveys and tests before and after the research which are quantitative research methods. As I am using a combination of qualitative and quantitative research methods this could be described as mixed-methods research (ResearchMethod.Net, 2022). The mixed-method approach is considered complex and could limit the outcomes of my research if not handled carefully (ResearchMethod.Net, 2022). The surveys will be completed using Microsoft Forms via Teams as the pupils are all familiar with this format and it allows for easy collation and analysis within Forms and when exported to Microsoft Excel. One of the two classes will be a control group who will be taught the topics without the adapted resources and be given the same surveys, interviews and tests. The use of a control group is a type of experimental research which will allow a comparison of data. This will enable me to comment on if any improvements in test scores and opinions are impacted by the adapted learning resources and no other factors. As a professional I will be striving to provide all pupils with the best possible learning experience using either type of resource and the pupils could still make progress in either class. By completing tests and surveys before the research starts will provide baseline data to compare with the data after the research is complete. The two classes will be determined by the option block they selected chemistry within, and I will not know who those classes until September. This also makes it difficult to ensure a similar number of pupils in each class with the possibility of a disproportionate share of students across the two classes. How do I decide which class will be the control/experimental group? As I am the teacher delivering the content to both classes there is the possibility of bias which could affect the validity of the results. I will know which class is the control or experimental groups and not only am I responsible for teaching both classes, but I am also the one collecting and analysing the data. But an advantage of the same individual teaching both classes allow for manageable control of that variable. Also, the second chemistry teacher is the same for both classes and he will be teaching a completely different unit from me. He will be teaching both classes using the same methods. Another limitation is time, as my main priority it to prepare all the students for their AS exams in May. To limit the impact on lesson time I will be conducting interviews out of lesson time and students will be asked to complete the survey in their own time. The topics I am delivering as part of the research are part of the exam preparation which would have used lesson time anyway. I will be delivering the unit content in a different order to ensure the rates and thermochemistry topics are taught during the planned research window. This means I need to finish all the other topics before then without rushing or impacting the quality of that delivery. As I am only completing adapted learning with one class; is this unfair to the other class who are being taught the traditional way? Conversely is it unfair to be experimenting with learning with the experimental class? I could try out the activities with the other class after my research period as part of their revision. Also, the research is only for eight weeks and over two topics and not for the whole academic year. It is also only in sixteen lessons with one of their two teachers, so it is not a large proportion of their learning of AS chemistry. All pupils will be fully informed about the research, and parental permission will be requested before any aspect of the research starts. Saija et al. (2022) used a control group and experimental group and stated that they had governmental permission to complete the study and teachers and students are always keen to take part in educational research but there is no further detail. I am curious to know if the control group knew what was happening in the experimental group and vice versa. Traditionally in medical research individuals would not know at first which group they are in. In this educational research it is clear who is being taught which method from the teacher's point of view but what about the students? Of course, the students will speak to each other, and it will realise the difference. But should it be made clear to the students when they are informed. Broman et al. (2020) gave their students the opportunity to opt out at any time which is fair and ethical. BERA (2018, p.18) confirms that participants should be allowed to withdraw at any time with no excuse needed and they should be fully informed of this. If a student asks to withdraw, I need to carefully consider if any aspects of the research may need to be changed and tread very carefully when encouraging the participate to continue with the study. If a student is no longer involved in the study, it is manageable with regards to the surveys and interviews but not the teaching. I would not want the pupils to miss out on the learning of these topics. When Broman et al. (2020) completed their study, it was after all the teaching was completed. As mentioned in BERA (2018, p. 10), before I speak to the students, I need to seek permission from my head teacher, discuss with the safeguarding officer and gatekeeper representative and implement the school's procedures. Following BERA (2018) guidelines all those involved in the research will be shown an ethic of respect and treated equally. I will also share the findings in a student friendly format to ensure they are reassured that it was a genuine and worthwhile study. I will continue to maintain teacher responsibilities and will not let the research prevent me for doing so. In September I will have all required information for all my students including those within the two year 12 classes involved in the study. Ahead of the study I would have identified students' barriers to learning and implemented the required actions such as appropriate seating plans and availability of resources. This will continue throughout the study as will all professionally teaching practices. I also need to consider the pupils I may have pastoral responsibility for. I will not know who will be in my form until September. I usually have Year 13 but if I have a year 12 there is a chance it may be some of the pupils in the Year 12 classes involved in the study. If this is the case, I need to ensure I do not treat them any different to the cohort when it comes to chemistry teaching. As a teacher of many years this has never been an issue, but it needs to be highlighted so I am aware. 

Plan of work & time schedule
In November following feedback on this assignment, I will develop the pre-tests, student surveys and interview questions. I will also need to produce the lesson resources that include context and guided inquiry learning. During this time, I will also inform the pupils of the planned research and request parental permission. In February I will give the students the pre-tests, survey and interviews. I will start teaching thermochemistry and then the rates of reaction topics with the adapted resources. I will aim to complete the teaching of these topics in eight weeks, which is sixteen 53-minute lessons. I will then give the students the post-tests, follow-up surveys and interviews which will take place late in April. I will then have time to analyse the results and write up my discussion. 
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