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Introduction

	Engaging students in science education is crucial for fostering a deep understanding and appreciation of scientific concepts. As Coe et al. (2019) emphasise, identifying and summarising the best available evidence regarding teachers' practises, skills, knowledge, and behaviours is essential for understanding what is important for students' learning. Inspired by this notion, the present research aims to explore the various factors that influence the engagement of Year 7 pupils during the introduction of practical experiments in science lessons. The purpose of this study is to investigate the multifaceted aspects that impact student engagement specifically during the introduction of practical experiments. By identifying these factors, educators can better tailor their teaching methods to enhance student participation and enthusiasm, ultimately creating a more conducive learning environment (Coe et al., 2019). This research seeks to contribute to the existing body of knowledge regarding effective teaching practises in science education, focusing on the crucial stage of development for Year 7 pupils.
To further the understanding of effective teaching practises in science education, this study was carried out in School X, a girls' secondary school in South Wales. The school has 671 pupils on roll, with 20.7% eligible for free school meals, slightly above the national average. Additionally, 12.1% of the pupils have additional learning needs, which is lower than the national average. School X's leadership team is committed to fostering an inclusive learning environment that encourages girls to reach their full potential and cultivate a passion for learning. The school benefits from a dedicated staff and offers a variety of extracurricular activities, aiming to deliver a comprehensive educational experience that accommodates the diverse needs and interests of its pupils. To explore the factors influencing pupil engagement during the introduction of practical science experiments, the research focused on a mixed ability Year 7 class within the school.


Literature Review 

By examining existing research on effective teaching practices in science education, this literature review seeks to identify key pedagogical approaches that can enhance student engagement and learning outcomes in science lessons, ultimately contributing to the development of a more conducive learning environment for Year 7 pupils.



Enquiry-Based Learning

Enquiry-based learning is a pedagogical approach that has gained significant attention in science education. Minner, Levy, and Century (2010) conducted a meta-analysis of 138 studies on enquiry-based science instruction and found that this approach can have a positive impact on student achievement, particularly when students are actively engaged in the investigation process, drawing conclusions from data, and connecting their findings to scientific concepts. In the context of Year 7 science lessons, incorporating enquiry-based learning during practical experiments can foster student engagement by allowing them to ask questions, design investigations, and construct their own understanding of scientific phenomena. By providing opportunities for hands-on exploration and discovery, teachers can create a learning environment that promotes critical thinking, problem-solving, and a deeper appreciation for the scientific process.

Implementing NGSS and Service-Learning

Implementing the Next Generation Science Standards (NGSS) can be challenging for teachers, as it requires a shift in teaching practices and lesson design. Koehler (2019) shares her experience of returning to K-12 science teaching and implementing NGSS, highlighting the importance of collaboration, lesson plan development, and student engagement. By engaging students in authentic scientific practices and phenomena-based learning, teachers can foster a deeper understanding of scientific concepts and increase student interest in science. Additionally, incorporating service-learning components into science courses can enhance students' science identity, appreciation for science outreach, and understanding of course content (Gubbels & Vitiello, 2018). Service-learning projects, such as having Year 7 students develop and present science lessons to younger students or participate in community-based scientific investigations, can create meaningful learning experiences that extend beyond the classroom and contribute to students' personal and academic growth.

Cognitive Acceleration

The Cognitive Acceleration through Science Education (CASE) approach, as described by Smith (2016), is a pedagogical strategy that aims to challenge students' thinking and promote cognitive development. The Thinking Science programme, based on CASE, consists of 30 lessons designed to improve learner outcomes in science, math, and English. By incorporating elements of cognitive challenge and stimulation during the introduction of practical experiments, teachers can engage Year 7 pupils and enhance their learning outcomes. This approach encourages students to think critically, reason scientifically, and develop a more sophisticated understanding of scientific concepts. Adapting the principles of cognitive acceleration to the design and delivery of practical experiments can help create a learning environment that promotes active engagement, higher-order thinking, and long-lasting knowledge retention.



Lesson Study Approach

Lesson Study (LS) is a collaborative approach to teacher professional development that has been successfully implemented in many countries. Kim et al. (2019) explored the advantages and challenges of implementing LS in teaching mathematics and science at the junior and senior high schools in Cambodia. They found that LS helped teachers clarify learning outcomes, create high-quality lesson plans collaboratively, become more cooperative in improving their teaching and students' learning, and build professional capacity among colleagues teaching the same subject. By engaging in the LS process, which involves collaboratively designing, observing, and reflecting on research lessons, teachers can enhance their pedagogical content knowledge and develop effective strategies for engaging students in science learning. Integrating the LS approach into Year 7 science lessons, particularly when introducing practical experiments, can lead to more meaningful and engaging learning experiences for students.

Collaborative and Reflective Learning

Collaborative and reflective learning are key pedagogical strategies that can enhance student engagement and learning outcomes in science education. Ekanayake and Wishart (2014) highlight the importance of collaboration during lesson planning, while Zhou, Xu, and Martinovic (2017) emphasise the benefits of collaborative reflection and instant feedback in the context of technology integration. By fostering a collaborative learning environment during practical experiments, teachers can encourage Year 7 pupils to work together, share ideas, and learn from each other. This approach can promote active participation, critical thinking, and problem-solving skills. Furthermore, incorporating reflective practices, such as post-experiment discussions or reflective writing, can help students consolidate their understanding, identify areas for improvement, and develop metacognitive skills. By creating opportunities for collaboration and reflection, teachers can engage students more deeply in the learning process and facilitate a more meaningful understanding of scientific concepts.


Case Study

Case study research is a qualitative research approach that involves an in-depth investigation of a contemporary phenomenon within its real-life context (Yin, 2014). It is particularly useful when the boundaries between the phenomenon and its context are not clearly evident (Yin, 2014). The purpose of case study research is to gain a deep understanding of a specific case or cases, which can be an individual, a group, an organisation, an event, or a process (Creswell & Poth, 2023).

One of the primary strengths of case study research is its ability to provide rich, detailed descriptions of complex phenomena (Kruse, 1998). By focusing on a specific case, researchers can explore the intricacies and nuances of the phenomenon under study, taking into account the context in which it occurs. This allows for a more comprehensive understanding of the case and can lead to the development of new insights and theories (Stake, 1995). Another strength of case study research is its flexibility. Researchers can use a variety of data collection methods, such as interviews, observations, and document analysis, to gather information about the case (Yin, 2014). This triangulation of data sources enhances the credibility and trustworthiness of the findings (Kruse, 1998). Additionally, case studies can be exploratory, descriptive, or explanatory in nature, depending on the research questions and the stage of knowledge development in the field (Yin, 2014). Case study research is also valuable for its ability to capture the complexity of real-life situations (Stake, 1995). By studying a case in depth, researchers can uncover the interplay of various factors and how they influence the phenomenon under study. This can lead to a more nuanced understanding of the case and can inform practise and policy (Kruse, 1998).

However, case study research also has its limitations. One limitation is the potential for researcher bias, as the researcher plays a central role in data collection and analysis (Yin, 2014). Researchers must be aware of their own biases and take steps to minimise their influence on the study (Kruse, 1998). Another limitation is the lack of generalisability of the findings, as case studies are often focused on a specific case or a small number of cases (Stake, 1995). While case studies can provide valuable insights, the findings may not be applicable to other contexts or populations. Additionally, case study research can be time-consuming and resource-intensive (Yin, 2014). Collecting and analysing large amounts of data from multiple sources can be a lengthy process, and researchers must be prepared to invest significant time and effort into the study (Kruse, 1998).

In conclusion, case study research is a valuable qualitative research approach that allows for an in-depth investigation of complex phenomena within their real-life contexts. Its strengths include the ability to provide rich, detailed descriptions, flexibility in data collection methods, and the capacity to capture the complexity of real-life situations. However, researchers must also be aware of its limitations, such as the potential for researcher bias, lack of generalisability, and the time and resources required to conduct a thorough case study. Despite these limitations, case study research remains an important tool for gaining a deep understanding of specific cases and informing practise and policy.

The participants in this case study will be Year 7 pupils from a single class in School X. As the research aims to explore factors influencing student engagement during practical science lessons, purposive sampling will be employed to ensure a representative sample. The chosen class will be representative of the Year 7 cohort in terms of academic performance and student diversity. This sampling method allows for the selection of participants who can provide rich, relevant data to address the research questions, while also considering the feasibility and accessibility of conducting the case study within the school setting.





Research Methods

Observation

Observation is a valuable research method that allows researchers to gather data in a natural setting, providing insights into participants' behaviours, interactions, and experiences (Creswell & Poth, 2023). In the context of this study, observation was employed to capture Year 7 pupils' instant reactions and engagement during practical science lessons. The literature suggests that observation is particularly useful when studying children, as it allows researchers to capture their authentic responses and behaviours (Punch & Oancea, 2014).

One of the strengths of observation is its ability to provide rich, detailed data about the phenomenon under study (Cohen et al., 2018). By observing pupils in the classroom setting, researchers can gain a deep understanding of how they interact with the practical activities, their peers, and the teacher. This can reveal valuable insights into the factors that influence their engagement and learning. Additionally, observation allows researchers to capture nonverbal cues and behaviours that may not be apparent through other research methods (Merriam & Tisdell, 2016).

However, observation also has its limitations. One limitation is the potential for observer bias, as the researcher's presence may influence the behaviour of the participants (Punch & Oancea, 2014). To minimise this effect, researchers should strive to be as unobtrusive as possible and establish a rapport with the participants before beginning the observation. Another limitation is the time-consuming nature of observation, as researchers must dedicate significant time to collecting and analysing the data (Cohen et al., 2018).

In this study, a structured observation schedule was used to guide the data collection process (Appendix 1). The schedule focused on specific aspects of student engagement, such as their level of participation, enthusiasm, and collaboration with peers. The researcher also made note of any significant events or interactions that occurred during the lesson. The age and attainment of the Year 7 pupils were taken into consideration when designing the observation schedule, ensuring that it was appropriate for their developmental level and academic abilities. The literature emphasises the importance of conducting multiple observations to enhance the trustworthiness of the findings (Merriam & Tisdell, 2016). In this study, observations were conducted across several practical science lessons to capture a range of experiences and behaviours. This allowed for a more comprehensive understanding of the factors influencing student engagement in this context.

Questionnaire

Questionnaires are a widely used research method that allows researchers to collect data from a large number of participants in a relatively short amount of time (Cohen et al., 2018). In this study, a questionnaire (Appendix 1) was administered to Year 7 pupils to gather their perspectives on the practical science lessons and their level of engagement. The literature suggests that questionnaires are an effective way to capture participants' attitudes, beliefs, and experiences (Punch & Oancea, 2014).

One of the strengths of questionnaires is their ability to provide quantifiable data that can be easily analysed and compared (Creswell & Creswell, 2023). By using closed questions and rating scales, researchers can quickly identify patterns and trends in the data. Additionally, questionnaires allow for anonymity, which can encourage participants to provide honest and candid responses (Cohen et al., 2018).

However, questionnaires also have their limitations. One limitation is the potential for misinterpretation or misunderstanding of the questions, which can lead to inaccurate or incomplete data (Punch & Oancea, 2014). To mitigate this risk, researchers should pilot the questionnaire with a small group of participants and make revisions based on their feedback. Another limitation is the lack of flexibility in the data collection process, as researchers cannot probe for further information or clarification once the questionnaire has been administered (Cohen et al., 2018).

In this study, the questionnaire was designed to be age-appropriate and accessible for Year 7 pupils. The questions were carefully worded to ensure clarity and understanding, and a mix of closed and open questions were used to capture a range of responses. The closed questions focused on specific aspects of the practical science lessons, such as the clarity of instructions and the level of understanding of the scientific concepts. The open questions allowed pupils to provide more detailed feedback on what caught their attention during the lessons and their interest in exploring related experiments in the future. The literature emphasises the importance of considering the literacy and cognitive abilities of the target population when designing questionnaires (Merriam & Tisdell, 2016). In this study, the age and attainment of the Year 7 pupils were taken into account when developing the questionnaire. The language and structure of the questions were adjusted to ensure that they were accessible and engaging for this age group. The use of questionnaires in combination with observation allows for a more comprehensive understanding of the factors influencing student engagement in practical science lessons. By triangulating the data from these two methods, researchers can identify areas of convergence and divergence, strengthening the credibility of the findings (Creswell & Poth, 2023).

In conclusion, observation and questionnaires are valuable research methods that can provide rich insights into the factors influencing student engagement in practical science lessons. While each method has its strengths and limitations, using them in combination can enhance the trustworthiness and credibility of the findings. By carefully designing the observation schedule and questionnaire to be appropriate for the age and attainment of the Year 7 pupils, researchers can gather meaningful data that can inform practice and policy in science education.




Data Presentation and Analysis Method

	In reporting the data collected through observation and questionnaires, a combination of methods will be employed to ensure a comprehensive and trustworthy presentation of the findings. The literature emphasises the importance of using multiple methods to report qualitative data, as this enhances the credibility and transparency of the research (Creswell & Poth, 2023).

For the observation data, a narrative approach will be used to provide a rich, detailed description of the students' engagement and experiences during the practical science lessons. This method allows for the presentation of the data in a way that captures the complexity and nuances of the classroom setting (Merriam & Tisdell, 2016). The narrative will be structured around the five key indicators of engagement outlined in the observation schedule (participation, enthusiasm, collaboration, focus and persistence, and understanding and application). Specific examples and quotes from the field notes will be included to illustrate the observations and support the findings (Cohen et al., 2018). In addition to the narrative, visual representations such as tables and charts will be used to present the frequency and patterns of observed behaviours across the lessons (Punch & Oancea, 2014). This will provide a clear and concise overview of the data and allow for easy comparison across different lessons or groups of students.

For the questionnaire data, a combination of quantitative and qualitative methods will be used. Descriptive statistics, such as frequencies and percentages, will be employed to present the responses to the closed questions (Cohen et al., 2018). This will provide a summary of the students' perceptions and experiences related to the practical science lessons. The data will be presented in tables and charts, allowing for easy interpretation and comparison.

For the open-ended questions in the questionnaire, a thematic analysis approach will be used to identify and report on the key themes and patterns in the students' responses (Braun & Clarke, 2006). This method involves a systematic process of coding the data, identifying themes, and refining the themes to ensure they accurately represent the students' perspectives (Creswell & Poth, 2023). The themes will be presented in a narrative form, supported by direct quotes from the students' responses to illustrate and substantiate the findings.

To ensure the trustworthiness of the data reporting, several processes will be employed. Firstly, the use of multiple methods (observation and questionnaires) allows for triangulation, which enhances the credibility of the findings (Merriam & Tisdell, 2016). By comparing and contrasting the data from these two sources, the researcher can identify areas of convergence and divergence, strengthening the validity of the conclusions drawn. Secondly, the researcher will provide a detailed description of the research context, participants, and methods employed, allowing for transferability of the findings to similar settings (Merriam & Tisdell, 2016). This will enable other researchers and practitioners to assess the applicability of the findings to their own contexts.

In conclusion, the use of multiple methods to report the data, combined with processes to ensure trustworthiness, will result in a comprehensive and credible presentation of the findings. The combination of narrative, visual representations, and thematic analysis will provide a rich and nuanced understanding of the factors influencing Year 7 students' engagement in practical science lessons. The transparency and rigour of the data reporting process will strengthen the validity and reliability of the conclusions drawn, contributing to the advancement of knowledge in this field.


Ethical Considerations

	This research study adheres to the ethical guidelines set forth by the University of Wales Trinity Saint David. The researcher has obtained ethical approval from the university's ethics committee prior to commencing the study (see Appendix 3 for the Ethics Form). Informed consent will be sought from all participants, including students, teachers, and parents/guardians, via established methods of gaining consent that exist in the school. Participants will be informed about the purpose of the study, the voluntary nature of their participation, and their right to withdraw at any time without consequences. Anonymity and confidentiality will be maintained throughout the research process. All data collected will be anonymised, with each participant assigned a unique identifier code. No personally identifiable information will be included in the questionnaires, interviews, or observation notes. Data will be securely stored on the UWTSD cloud infrastructure, with access restricted to authorised personnel involved in the research project. The researcher will adhere to data protection regulations and ensure responsible data management practices. The study will be conducted with pupils' knowledge, and the researcher will establish rapport, use age-appropriate language, and create a supportive environment to minimise any potential discomfort or awkwardness during the research activities. The researcher will also be sensitive to emotional cues and adjust questioning accordingly. Debriefing sessions will be provided to all participants, offering them the opportunity to ask questions and seek feedback on the study's findings.


Results

Observation

	During the Newton Wheel activity, students were given a sheet with instructions but lacked direct explanation from the teacher. Despite this, they actively engaged in the practical aspects, such as assembling and experimenting with the Newton Wheel. They exchanged ideas with their peers, demonstrating an intrinsic motivation to understand the concepts. However, without explicit guidance, their enthusiasm may not have been fully captured, as verbal expressions of excitement or visible body language were not noted. While collaboration was evident, details on how students shared materials and engaged in discussions would provide a clearer picture of their interactions. Moreover, without teacher input, students may have faced challenges that weren't addressed, impacting their persistence and understanding.

During the Measuring Density activity, students were provided with a single instructional sheet outlining the steps, which the teacher read aloud to guide them through the process. This approach aimed to ensure consistency in the instructions and support students in understanding the activity. The sheet likely included directions on how to measure the density of various substances, possibly involving calculations based on mass and volume. With the teacher's verbal guidance, students followed the steps to conduct the experiment, record data, and analyse results. However, the absence of additional explanations or elaborations from the teacher may have impacted students' depth of understanding and engagement with the scientific concepts involved.

During the Diffusion activity, students actively participated in the practical aspect by engaging in discussions, asking questions, and sharing ideas with their peers. Their enthusiasm was evident through positive body language, verbal expressions of enjoyment, and curiosity about the topic. Collaboration was strong as students worked effectively together, shared materials, and engaged in productive discussions. They demonstrated focus and persistence by staying on task, concentrating on the activity, and persisting through challenges, seeking help when needed. However, the observation lacks specific instances of understanding scientific concepts or asking relevant questions, which could provide deeper insights into their learning. Additionally, while a full interactive introduction with video assistance was provided, further details about the content covered in the introduction could enhance understanding.

During the Reflection of Light activity, the introduction to the Reflection of Light activity was conducted solely by the teacher, without interactive elements. Student participation was primarily limited to asking questions, indicating a level of curiosity and engagement with the topic. However, the observation lacks evidence of enthusiasm, collaboration, and persistence, which could suggest a potential lack of active involvement or interest in the activity. While students were observed seeking help when needed, more details on the challenges faced and the extent of persistence would provide a clearer understanding of their engagement. Furthermore, without interactive elements in the teacher-led introduction, students may have missed opportunities for deeper engagement and understanding of the content, potentially impacting their ability to ask relevant questions and apply their knowledge effectively. The introduction, led solely by the teacher and lacking interactive elements, likely involved the delivery of information through lecture or demonstration, limiting students' active engagement and interactive learning experiences.

Questionnaire

	There are in total 16 responses for the questionnaire.

1. Which practical intro did you find more interesting? 
 Chat 1: Q1
3. How clear were the instructions for each practical intro?

 
 
Chat 2-5: Q3

4. How well do you feel you understood the scientific concept demonstrated in each practical intro?
 
 
Chat 5-8: Q4
5. Would you like to explore more experiments related to each practical intro in future lessons?


Chat 9-12: Q5

For the Newton Wheel, only 3 respondents found it more interesting compared to the other practical intros. Regarding the clarity of instructions, the majority of respondents found them very clear. However, when asked about their understanding of the scientific concept demonstrated, opinions were divided, with some feeling they fully understood while others felt they only partially understood. As for future exploration, it seems there's mixed interest, with some respondents open to it and others not.

Moving on to Measuring Density, it received the least interest among the practical intros, with no respondents indicating it as the most interesting. However, the clarity of instructions garnered positive feedback, with respondents mostly finding them very clear. When it comes to understanding the scientific concept demonstrated, responses varied, with some feeling they fully understood while others felt they didn't. As for future exploration, there seems to be little interest among respondents.

In contrast, Diffusion captured the most interest among respondents, with 13 indicating it as the most interesting practical intro. The clarity of instructions also received positive feedback, with respondents mostly finding them very clear. Interestingly, the majority of respondents felt they fully understood the scientific concept demonstrated in the diffusion activity. Moreover, there's a strong interest in exploring more experiments related to diffusion in future lessons.

Lastly, Reflection of Light garnered minimal interest, with only 1 respondent finding it the most interesting. The clarity of instructions received mixed reviews, with some finding them very clear while others didn't. Similarly, opinions were divided regarding the understanding of the scientific concept demonstrated, with some feeling they fully understood while others felt they didn't. Interest in future exploration related to reflection of light seems limited among respondents.





Conclusion

This research aimed to explore the factors influencing Year 7 pupils' engagement during the introduction of practical experiments in science lessons. The study employed a mixed-methods approach, utilising classroom observations and questionnaires to gather data on students' experiences and perceptions. The findings suggest that the clarity of instructions, the level of interactivity in the introduction, and the nature of the practical activity itself play significant roles in shaping students' engagement and understanding of scientific concepts.

The observation data revealed that students were more actively engaged and collaborative when the practical activity allowed for hands-on experimentation and peer interaction, as seen in the Diffusion activity. This aligns with the findings of Minner, Levy, and Century (2010), who emphasise the positive impact of enquiry-based learning on student achievement, particularly when students are actively involved in the investigation process. However, the lack of direct explanations from the teacher in the Newton Wheel activity and the absence of interactive elements in the Reflection of Light introduction highlight the importance of teacher guidance and interactive learning experiences in fostering student engagement, as suggested by Koehler (2019).

The questionnaire results further support the observation findings, with the Diffusion activity receiving the highest level of interest and perceived understanding among students. This underscores the potential of hands-on, enquiry-based activities in promoting student engagement and conceptual understanding, as advocated by the Next Generation Science Standards (NGSS) and service-learning approaches (Gubbels & Vitiello, 2018). In contrast, the Measuring Density activity, which involved a single instructional sheet and limited teacher elaboration, garnered the least interest and mixed levels of understanding, suggesting a need for more interactive and cognitively stimulating introductions, as proposed by the Cognitive Acceleration through Science Education (CASE) approach (Smith, 2016).

The reliability and validity of the data collection methods used in this study are supported by the triangulation of observation and questionnaire data, which provide complementary insights into students' engagement and understanding. However, the generalisability of the findings may be limited due to the small sample size and the specific context of the school and class involved. Future research could benefit from larger, more diverse samples and the inclusion of additional data sources, such as student interviews or focus groups, to gain a more comprehensive understanding of the factors influencing engagement in practical science lessons.

Based on the findings of this study, several recommendations can be made to enhance student engagement and understanding in practical science lessons. Firstly, teachers should prioritise interactive and hands-on elements in their introductions to practical activities, incorporating videos, demonstrations, and opportunities for student participation. Secondly, the Lesson Study (LS) approach, as described by Kim et al. (2019), could be adopted to foster collaboration among teachers in designing and refining engaging practical lesson plans. Finally, incorporating reflective practises and post-experiment discussions, as suggested by Ekanayake and Wishart (2014) and Zhou, Xu, and Martinovic (2017), can help students consolidate their understanding and develop metacognitive skills.

These recommendations align with the Professional Standards for Teachers, particularly in relation to promoting good progress and outcomes for pupils, demonstrating good subject and curriculum knowledge, and planning and teaching well-structured lessons. By implementing these strategies and engaging in further research, educators can work towards creating more engaging and effective practical science lessons that foster students' curiosity, critical thinking, and scientific understanding.


References

Braun, V. and Clarke, V. (2006) “Using thematic analysis in psychology,” Qualitative research in psychology, 3(2), pp. 77–101. Available at: https://doi.org/10.1191/1478088706qp063oa.
Coe, R., Rauch, C. J., Kime, S., & Singleton, D. (2019). Great Teaching Toolkit: Evidence Review. Evidence Based Education. https://assets.website-files.com/5ee28729f7b4a5fa99bef2b3/5ee9f507021911ae35ac6c4d_EBE_GTT_EVIDENCE%20REVIEW_DIGITAL.pdf
Cohen, L., Manion, L. and Morrison, K. (Keith R.B.) (2018) Research methods in education. Eighth edition. London: Routledge.
Creswell, J.W. and Creswell, J.D. (2023) Research design : qualitative, quantitative, and mixed methods approaches. Sixth edition. Thousand Oaks, California: SAGE Publications, Inc.
Creswell, J.W. and Poth, C.N. (2023) Qualitative inquiry and research design : choosing among five approaches. Fifth edition. Thousand Oaks, California: Sage.
Ekanayake, T.M.S.S.K.Y. and Wishart, J.M. (2014) “Developing teachers’ pedagogical practice in teaching science lessons with mobile phones,” Technology, pedagogy and education, 23(2), pp. 131–150. Available at: https://doi.org/10.1080/1475939X.2013.810366.
Gubbels, J.A.A. and Vitiello, S.P. (2018) “Creating and Teaching Science Lessons in K-12 Schools Increases Undergraduate Students’ Science Identity,” Journal of microbiology & biology education, 19(3). Available at: https://doi.org/10.1128/jmbe.v19i3.1594.
Kim, V. et al. (2019) “Challenges of implementing Lesson Study in Cambodia: Mathematics and Science Teaching by using Lesson Study at Happy Chandara School,” Journal of physics. Conference series, 1340(1), pp. 12071-. Available at: https://doi.org/10.1088/1742-6596/1340/1/012071.
Koehler, C. (2019) “Going back to K–12 science teaching: Lessons learned from the classroom,” School science and mathematics, 119(4), pp. 173–175. Available at: https://doi.org/10.1111/ssm.12335.
Kruse, S.D. (1998) “Qualitative Research and Case Study Applications in Education,” Educational studies (Ames), 29(3), pp. 322-.
Merriam, S.B. and Tisdell, E.J. (2016) Qualitative research : a guide to design and implementation. 4th ed. San Francisco, CA: Jossey-Bass.
Minner, D.D., Levy, A.J. and Century, J. (2010) “Inquiry-based science instruction-what is it and does it matter? Results from a research synthesis years 1984 to 2002,” Journal of research in science teaching, 47(4), pp. 474–496. Available at: https://doi.org/10.1002/tea.20347.
Punch, K. and Oancea, A. (2014) Introduction to research methods in education. 2nd edition. London ; SAGE Publications Ltd.
Smith, T. (2016) “Thinking Science Australia: A short history of how thirty science lessons transform learning and teaching,” Teaching science (Deakin West, A.C.T.), 62(3), pp. 16–21.
Stake, R.E. (1995) The art of case study research. Thousand Oaks,CA ; Sage.
Yin, R.K. (2014) Case study research : design and methods. Fifth edition. Los Angeles: SAGE.
Zhou, G., Xu, J. and Martinovic, D. (2017) “Developing Pre-Service Teachers’ Capacity in Teaching Science with Technology through Microteaching Lesson Study Approach,” Eurasia Journal of Mathematics, Science and Technology Education, 13(1), pp. 85-. Available at: https://doi.org/10.12973/eurasia.2017.00605a.




Appendices

Appendix 1: Observation Schedule

Observation Schedule
Date: ______________________ Time: ______________________ 
Lesson Topic: _______________________________________________________________

Engagement Indicators:

1. Participation 
· Actively involved in the practical activity
· Asking questions
· Contributing to discussions
· Sharing ideas with peers

2. Enthusiasm 
· Showing excitement and interest
· Displaying positive body language
· Expressing enjoyment verbally
· Demonstrating curiosity

3. Collaboration 
· Working effectively with peers
· Sharing materials and resources
· Engaging in productive discussions
· Supporting and encouraging others

4. Focus and Persistence 
· Staying on task
· Demonstrating concentration
· Persisting through challenges
· Seeking help when needed

5. Understanding and Application 
· Demonstrating understanding of scientific concepts
· Applying knowledge to the practical activity
· Making connections to prior learning
· Asking relevant questions

Additional Notes: __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Appendix 2: Questionnaire

Which practical intro did you find more interesting?
☐ Rainbow Wheel
☐ Measuring Density


What caught your attention in both practical? (Please specify for each)

_____________________________________________________________________________________

_____________________________________________________________________________________


How clear were the instructions for each practical intro?

Rainbow Wheel 
☐ Very clear
☐ Somewhat clear
☐ Not clear

Measuring Density 
☐ Very clear
☐ Somewhat clear
☐ Not clear


How well do you feel you understood the scientific concept demonstrated in each practical intro?

Rainbow Wheel 
☐ Fully understood
☐ Partially understood
☐ Did not understand

Measuring Density 
☐ Fully understood
☐ Partially understood
☐ Did not understand


Would you like to explore more experiments related to each practical intro in future lessons?

Rainbow Wheel 
☐ Yes
☐ No

Measuring Density 
☐ Yes
☐ No


Appendix 3: Ethics Form

APPLICATION FOR ETHICAL APPROVAL


	RESEARCH STUDENTS
This form is to be completed by the student within SIX months for full-time students and TWELVE months for part time students, after the commencement of the research degree or following progression to Part Two of your course. 

Once complete, submit this form via the MyTSD Doctoral College Portal at (https://mytsd.uwtsd.ac.uk).

This document is also available in Welsh.


	RESEARCH STAFF ONLY
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In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. A researcher may not be covered by the University’s insurance if ethical approval has not been obtained prior to commencement.

The University follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.
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	7
	Student Number:
	2306787

	8
	Programme of Study:
	PGCE Secondary Chemistry

	9
	Director of Studies/Supervisor:
	Jo Bamsey





SECTION B: Approval for Research Activity
	1
	Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)
	YES
	☒	NO
	☐
	
	
	Date

	2
	If Yes, please indicate source of approval (and date where known): Approval in principle must be obtained from the relevant source prior to seeking ethical approval
	Research Degrees Committee
	☐	

	
	
	Institute Research Committee
	☐	

	
	
	Other (write in)
Jo Bamsey
	☒	14/03/2024



SECTION C:  Internal and External Ethical Guidance Materials
	
	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, location-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines. You may add rows to this table if needed.

	1
	UWTSD Research Ethics & Integrity Code of Practice
	☒
	2
	UWTSD Research Data Management Policy
	☒

	3
	Ethical Guidelines for Educational Research, fourth edition (2018)
	☒



SECTION D: External Collaborative Research Activity
If there are external collaborators then you should gain consent from the contact persons to share their personal data with the university. If there are no external collaborators then leave this section blank and continue to section E.
	1
	Institution
	


	2
	Contact person name
	


	3
	Contact person e-mail address

	

	4
	Is your research externally funded?
	YES
	☐
	NO
	☐

	5
	Are you in receipt of a KESS scholarship?
	YES
	☐
	NO
	☐

	6
	Are you specifically employed to undertake this research in either a paid or voluntary capacity?
	Voluntary
	YES
	☐
	NO
	☐

	7
	
	Employed
	YES
	☐
	NO
	☐

	8
	Is the research being undertaken within an existing UWTSD Athrofa Professional Learning Partnership (APLP)?
	If YES then the permission question below does not need to be answered.
	YES
	☐
	NO
	☐

	9
	Has permission to undertake the research has been provided by the partner organisation?
	(If YES attach copy)
If NO the application cannot continue
	YES
	☐
	NO
	☐




Where research activity is carried out in collaboration with an external organisation
	10
	Does this organisation have its own ethics approval system?
	YES
	☐
	NO
	☐

	
	
If Yes, please attach a copy of any final approval (or interim approval) from the organisation (this may be a copy of an email if appropriate).




SECTION E: Details of Research Activity
	1
	Indicative title:
	What are the factors influencing the engagement of Year 7 pupils during the introduction of practical experiments in science lessons?

	2
	Proposed start date:
	08/04/2024
	Proposed end date:
	31/07/2024

	
	Introduction to the Research (maximum 300 words per section)
Ensure that you write for a Non-Specialist Audience when outlining your response to the points below:
· Purpose of Research Activity
· Proposed Research Question
· Aims of Research Activity
· Objectives of Research Activity
Demonstrate, briefly, how Existing Research has informed the proposed activity and explain
· What the research activity will add to the body of knowledge 
· How it addresses an area of importance. 

	[bookmark: _Hlk161305169]3
	Purpose of Research Activity

The purpose of this research activity is to explore and understand the various factors that influence the engagement of Year 7 pupils during the introduction of practical experiments in science lessons. By identifying these factors, educators can better tailor their teaching methods to enhance student engagement, ultimately fostering a deeper understanding and appreciation of scientific concepts among students at this crucial stage of their academic development.

	4
	Research Question

What are the factors influencing the engagement of Year 7 pupils during the introduction of practical experiments in science lessons?

	5
	Aims of Research Activity

The primary aim of this research activity is to investigate the multifaceted aspects that impact student engagement specifically during the introduction of practical experiments in science lessons for Year 7 pupils. By doing so, this study aims to provide insights into how educators can create more conducive learning environments that promote active participation and enthusiasm among students. Additionally, this research seeks to contribute to the existing body of knowledge regarding effective teaching practises in science education.

	6
	Objectives of Research Activity

· To identify the various factors that influence the engagement of Year 7 pupils during the introduction of practical experiments in science lessons.
· To examine the role of teacher pedagogy and instructional strategies in facilitating student engagement during practical experiments.
· To investigate the impact of classroom environment and resources on student motivation and participation in science activities.
· To explore the individual characteristics and attitudes of Year 7 pupils that may affect their engagement during practical experiments.
· To provide recommendations and practical insights for educators to enhance student engagement and learning outcomes in science education, particularly in the context of Year 7 pupils and practical experiments.

	
	Proposed methods (maximum 600 words)
Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed. You do not need to justify the methods here, but should instead describe how you intend to collect the data necessary for you to complete your project.

	7
	Questionnaires:
Digital questionnaires will be distributed to Year 7 students with parental consent, administered after the observation of science lessons involving practical experiments. Students will have 5 minutes at the end of the lesson to complete the questionnaires, ensuring no interference with teaching and learning. They will be informed of their voluntary participation and right to withdraw or opt out of answering specific questions. The questionnaires will gather quantitative data on student engagement during experiments, including perceived enjoyment, interest in topics, and understanding of scientific concepts. Open-ended questions may be included for qualitative insights into experiences and preferences. To ensure anonymity, each participant will be assigned a unique code, and no personally identifiable information will be collected on the digital questionnaires or during the interviews.

Small Group Interviews:
Small group interviews will be conducted with a subset of Year 7 students to delve deeper into their perspectives and experiences regarding engagement during practical experiments in science lessons They will take place in a quiet classroom during the students' break time, following a science lesson observation. Students will be informed of their voluntary participation and right to withdraw at any time. To minimise awkwardness, the interviewer will establish rapport through friendly conversation, emphasise the lack of right or wrong answers, and assure confidentiality. The interviewer will be sensitive to emotional cues, adjust questioning accordingly, and use age-appropriate language to create a supportive environment that encourages open and honest discussion.

Lesson Observation:
Researchers, myself, will conduct observations of science lessons where practical experiments are introduced to Year 7 students. The observation will be carried out with pupils’ knowledge. These observations will provide valuable insights into the dynamics of classroom interactions, teacher-student engagement, and the implementation of practical experiments within the curriculum. During the observations, researchers will document factors such as teacher instructional strategies, student participation levels, classroom environment, and any challenges or facilitators to student engagement that arise. Detailed field notes will be taken to capture observations in real-time, including notable interactions, student reactions, and any unexpected occurrences.

Quantitative Analysis (Questionnaire Data):
Quantitative data collected through questionnaires will be analysed using established statistical software.  No names will be inputted. Descriptive statistics such as means, frequencies, and standard deviations will be calculated to summarise students' responses. Inferential statistics, such as correlation analysis or regression analysis, may also be conducted to explore perceived relationships between variables related to engagement during practical experiments.

Qualitative Analysis (Interview Transcripts and Observation Notes):
Qualitative data from small group interviews and lesson observations will be analysed using thematic analysis. This method involves identifying patterns, themes, and recurring ideas within the data. Transcripts from interviews and detailed field notes from observations will be coded and categorised to identify key themes related to factors influencing student engagement during practical experiments. These themes will be interpreted to provide rich, nuanced insights into the experiences and perspectives of Year 7 students.

	

	Location of research activity
Identify all locations where research activity will take place.

	8
	A secondary school in South Wales area, science laboratory for lesson observations and classroom for interviews and questionnaires.

	
	Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural and/or legal sensitivities or vulnerabilities of participants. If you live in the country where you will do the research then please state this.

	9
	


(this box should expand as you type)



	10
	Use of documentation not in the public domain: Are any documents NOT publicly available? 

	NO
	☒

	
	
	YES
	☐

	11
	If Yes, please provide details here of how you will gain access to specific documentation that is not in the public domain and that this is in accordance with the current data protection law of the country in question and that of England and Wales.



(this box should expand as you type)



	
	Does your research relate to one or more of the seven aims of the Well-being of Future Generations (Wales) Act 2015?
	
YES
	
NO

	12
	A prosperous Wales
	☐
	☒

	13
	A resilient Wales
	☒
	☐

	14
	A healthier Wales
	☐
	☒

	15
	A more equal Wales
	☐
	☒

	16
	A Wales of cohesive communities
	☐
	☒

	17
	A Wales of vibrant culture and thriving Welsh language
	☐
	☒

	18
	A globally responsible Wales
	☐
	☒

	19
	If YES to any of the above, please give details:

	
	Year 7 students represent Wales’s future generation. Understanding how to effectively engage them in science lessons not only fosters their interest and enthusiasm for learning but also empowers them with critical thinking and problem-solving skills. Engaging young learners in STEM (Science, Technology, Engineering, and Mathematics) subjects lays the foundation for building a resilient workforce capable of driving innovation and economic growth in Wales.



SECTION F: Scope of Research Activity
	
	Will the research activity include:
	YES
	NO

	1
	Use of a questionnaire or similar research instrument?
	☒
	☐

	2
	Use of interviews?
	☒
	☐

	3
	Use of focus groups?
	☒
	☐

	4
	Use of participant diaries? 
	☐
	☒

	5
	Use of video or audio recording?
	☒
	☐

	6
	Use of computer-generated log files?
	☐
	☒

	7
	Participant observation with their knowledge?
	☒
	☐

	8
	Participant observation without their knowledge?
	☐
	☒

	9
	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	10
	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	11
	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	12
	Investigation of participants involved in illegal activities?
	☐
	☒

	13
	Use of procedures that involve deception?
	☐
	☒

	14
	Administration of any substance, agent or placebo?
	☐
	☒

	15
	Working with live vertebrate animals?
	☐
	☒

	16
	Procedures that may have a negative impact on the environment?
	☐
	☒

	17
	Other primary data collection methods. Please indicate the type of data collection method(s) below.
	☐
	☐

	
	Details of any other primary data collection method:



(this box should expand as you type)
	
	


If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).

If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 

SECTION G: Intended Participants
If there are no participants then do not complete this section, but go directly to section H.

	
	Who are the intended participants:
	
YES
	
NO

	1
	Students or staff at the University?
	☐
	☒

	2
	Adults (over the age of 18 and competent to give consent)?
	☒
	☐

	3
	Vulnerable adults?
	☐
	☒

	4
	Children and Young People under the age of 18? (Consent from Parent, Carer or Guardian will be required)
	☒
	☐

	5
	Prisoners?
	☐
	☒

	6
	Young offenders?
	☐
	☒

	7
	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	8
	People engaged in illegal activities?
	☐
	☒

	9
	Others. Please indicate the participants below, and specifically any group who may be unable to give consent.

	☐
	☒

	
	Details of any other participant groups:



(this box should expand as you type)
	
	



	
	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	10
	How many participants are expected?

	30

	11
	Who will the participants be?

	A mixed ability year 7 class

	12
	How will you identify the participants?
	Participants for the research will be identified from a class of Year 7 students who have already provided consent for participation. The research will be introduced to the class, and students will be informed about the purpose and nature of the study. They will be assured that participation is voluntary, and they have the option to decline involvement without any repercussions.

Following the introduction, students who are willing to participate will be included in the observation phase of the research. During classroom science lessons where practical experiments are introduced, researchers will observe the entire class to gather insights into the dynamics of student engagement and interaction during these activities.

For the questionnaire phase, all participating students will be provided with questionnaires to gather quantitative data on various aspects related to their engagement during practical experiments. These questionnaires will be completed by the students after the observation phase.

Regarding the small group interviews, a subset of students will be randomly selected from the class to participate. This random selection ensures a diverse representation of perspectives within the student population. These selected students will be invited to participate in semi-structured small group interviews, where they will have the opportunity to express their thoughts, experiences, and suggestions regarding engagement during practical experiments in science lessons.

To ensure a random sample for small group interviews, start by compiling a comprehensive list of eligible students and assigning each a unique identification number. Then, utilise a random number generator or method to select participants impartially. Notify selected students while maintaining confidentiality and ensuring representation across demographics. Offer an opt-out option and respect their decisions. This approach ensures diverse perspectives are gathered effectively.




	
	Information for participants:
	
YES
	NO
	
N/A

	13
	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☒
	☐
	☐

	14
	Will you tell participants that their participation is voluntary?
	☒
	☐
	☐

	15
	Will you obtain written consent for participation?
	☒
	☐
	☐

	16
	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☒
	☐
	☐

	17
	If the research is observational, will you ask participants for their consent to being observed?
	☒
	☐
	☐

	18
	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☒
	☐
	☐

	19
	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☒
	☐
	☐

	20
	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☒
	☐
	☐

	21
	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☒
	☐
	☐

	22
	If NO to any of above questions, please give an explanation 

	
	


(this box should expand as you type)



	
	Information for participants:
	
YES
	NO
	
N/A

	24
	Will participants be paid?
	☐
	☒
	☐

	25
	Is specialist electrical or other equipment to be used with participants?
	☐
	☒
	☐

	26
	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☒
	☐

	27
	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☒
	☐

	28
	If YES to any question, please provide full details 

	
	


(this box should expand as you type)



SECTION H: Anticipated Risks

	
	
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 

If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  

	1
	Full risk assessment completed and appended? 
	Yes 
	☐

	
	
	No
	☒

	2
	Risks to participants
For example: sector-specific health & safety, emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	
	Risk to participants:

Potential for discomfort and disagreement amongst participants during the group discussion may be considered harmful to the professional and reputational of individuals in the research.
	How you will mitigate the risk to participants:

To avoid discomfort and disagreement during the focus group discussion, I will develop a discussion guide which will define the parameters and scope of the questions being discussed. Participants will be given a participant information sheet intended to remind them of the following: Context and background to the research; Purpose of the discussion; Research questions; Informed Consent; Specific questions/statements to be addressed; Use of the data gathered in the discussion; Closure and briefing on the use of the information and data gathered in the discussion.

I will moderate the discussion, providing reminders throughout as to the purpose of the discussion so as to ensure professional decorum is maintained in line with UWTSD codes of conduct. During the discussion, if group members begin to be critical in a way that exposes participants to any degree of risk to the reputation of individuals or UWTSD, I will remind group members of their obligations with regards to professional conduct.

	3
	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	
	


(this box should expand as you type)

	4
	Risks to the investigator
For example: personal health & safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	
	Risk to the investigator:

Participants may wish to withdraw
	How you will mitigate the risk to the investigator:

In the case of withdrawal from the student group, discussions would be conducted with the remaining participants and new participants will be recruited, if necessary, who will be fully briefed, and whose informed consent will be sought. For the case of a withdrawal from the staff group, a nominee will be sought in the relevant department/specialism.

	5
	University/institutional risks
For example: adverse publicity, financial loss, data protection

	
	Risk to the University:

Reputational damage
	How you will mitigate the risk to the University:

Ensure adherence to the UWTSD code of ethics and research standards and commonly agreed standards of good practice.
Ensure compliance with data storage regulations and university guidelines and security procedures.
Ensure that research methodology is robust and that methods are appropriate.
Adhere to the UWTSD code of conduct (and also the EWC code of conduct if you are a teacher).
Establish clarity regarding procedures on reporting of disclosures in field work settings.
Work with partners to promote a comprehensive understanding regard the nature of the research in order to avoid misunderstandings and manage expectations.

	6
	Environmental risks
For example: accidental spillage of pollutants, damage to local ecosystems

	
	Risk to the environment:

Use of paper
	How you will mitigate the risk to environment:

This research activity will mostly use electronic systems reducing the need for bleached paper and need for travel.



	
	Disclosure and Barring Service

	
	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	YES

	NO

	N/A


	7
	Does your research require you to hold a current DBS Certificate?
	☒
	☐
	☐

	8
	If YES, please give the certificate number. If the certificate number is not available please write “Pending”; in this case any ethical approval will be subject to providing the appropriate certificate number.
	001834400475



SECTION I: Feedback, Consent and Confidentiality

	1
	Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	
	Debriefing and Feedback for Questionnaires:
After participants complete the questionnaires, they will be provided with a brief debriefing statement explaining the purpose of the research and expressing gratitude for their participation. Additionally, participants will be informed that they can request feedback on the overall findings of the research by contacting the researcher via email. The email address will be provided in the debriefing statement, allowing participants to easily reach out if they wish to receive more information about the study outcomes.

Debriefing and Feedback for Small Group Interviews:
Following the small group interviews, participants will be debriefed about the research process and thanked for their contribution. They will be reminded of the voluntary nature of their participation and assured that their input is valuable for improving science education. Participants will also be informed that they can request feedback on the general findings of the research by contacting the researcher via email. The email address will be provided during the debriefing session, offering participants an avenue to seek additional information about the study outcomes.

Debriefing and Feedback for Lesson Observations:
After the completion of lesson observations, participants (students and teachers) will be provided with a debriefing session to discuss the research process and findings. Teachers will receive feedback on their instructional practises and classroom dynamics observed during the lessons. Students will be thanked for their cooperation and provided with general insights gleaned from the observations. Additionally, participants will be informed that they can request further feedback or clarification on the research outcomes by contacting the researcher via email. The email address will be shared during the debriefing session, allowing participants to seek additional information if desired.

	2
	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.

	
	Informed Consent for Questionnaires:
Consent will be sent via established methods of gaining consent that exist in the school. Then, potential participants will be informed about the specific research activity involving questionnaires through a brief introductory session in the classroom. During this session, the researcher will explain the purpose of the questionnaires, the voluntary nature of participation, and how the data will be used. Participants will be assured that their responses will be kept confidential and used only for research purposes. They will also be informed that they can choose not to participate without any consequences. Completion of the questionnaire and individual questions thereof, will be voluntary and participants will be reminded of their right to withdraw at any time. The introductory session will provide an opportunity for participants to ask questions and seek clarification before deciding to participate.

Informed Consent for Small Group Interviews:
Similar to the questionnaires, potential participants for small group interviews will be informed about the research activity through a brief introductory session. The researcher will explain the purpose of the interviews, the voluntary nature of participation, and how the information gathered will be used. Participants will be assured of confidentiality and informed that their input will contribute to improving science education. Consent will be implied through voluntary participation in the interviews, and participants will be reminded of their right to withdraw at any time. Prior to the interviews, participants will also be given the opportunity to ask questions and seek clarification.

Informed Consent for Lesson Observations:
For lesson observations, participants (students and teachers) will be informed about the research activity through a brief introductory session or announcement. The researcher will explain the purpose of the observations, how they will be conducted, and the importance of their participation. Participants will be assured that their actions and interactions will be observed for research purposes only and that confidentiality will be maintained. Consent will be implied through participants' continued presence in the classroom during the observations. However, participants will be reminded of their right to decline participation or request to be excluded from the observations if they are uncomfortable. Additionally, participants will have the opportunity to ask questions and seek clarification before the observations begin.

	3
	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
	Data Dae-identification: All data collected from participants, including questionnaire responses, interview transcripts, and observation notes, will be stripped of any identifying information such as names, addresses, or other personal identifiers. Each participant will be assigned a unique identifier code, which will be used to link their responses or contributions to the study without revealing their identity.

Storage and Access Control: Any physical or electronic data collected during the research will be securely stored in compliance with data protection regulations. Access to this data will be restricted to authorised personnel directly involved in the research project. Password protection and encryption will be utilised for electronic data, while physical documents will be stored in locked cabinets or secure locations.

Confidentiality Agreements: Researchers and any other individuals involved in data collection or analysis will be required to sign confidentiality agreements outlining their responsibility to maintain the confidentiality of participant information. This includes not disclosing any identifying details or sensitive information obtained during the research process. However, researchers cannot guarantee total confidentiality to a student because of safeguarding.

Aggregate Reporting: In any research outputs, findings will be presented in aggregate form to prevent the identification of individual participants. This means that data will be summarised or grouped together to provide overall trends or themes without revealing specific responses or contributions from individual participants.

Pseudonyms: In cases where it is necessary to include direct quotes or examples from participants in research outputs, pseudonyms or generic identifiers will be used to further protect anonymity. These pseudonyms will be assigned randomly and will not bear any resemblance to the participants' actual names.



SECTION J: Data Protection and Storage

	
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	1
	“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person. Any video or audio recordings of participants is considered to be personal data.
	☒
	☐

	
	If YES, provide a description of the data and explain why this data needs to be collected:

	2
	The research activity may involve personal data, such as video of the interview or other identifying information, collected for the purpose of understanding factors influencing student engagement in science education. This data is necessary to analyse and interpret the research findings accurately and to ensure the relevance and applicability of the study outcomes.

	
	Does it involve special category data (as defined by the GDPR)?
	YES
	NO

	3
	“Special category data” means sensitive personal data consisting of information as to the data subjects’ –
(a) racial or ethnic origin,
(b) political opinions,
(c ) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	☐
	☒

	
	If YES, provide a description of the special category data and explain why this data needs to be collected:

	4
	


(this box should expand as you type)



	
	
Will data from the research activity (collected data, drafts of the thesis, or materials for publication) be stored in any of the following ways?
	YES
	NO

	5
	Manual files (i.e. in paper form)?
	☐
	☒

	6
	University computers?
	☐
	☒

	7
	Private company computers?
	☐
	☒

	8
	Home or other personal computers?
	☐
	☒

	9
	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☐
	☒

	10
	“Cloud” storage or websites?
	☒
	☐

	11
	Other – specify:

	☐
	☒

	12
	For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of backup procedures, password protection, encryption, anonymisation and pseudonymisation:

	
	Data Storage:
All data collected, whether in electronic or physical form, will be stored securely. Electronic data will be stored on password-protected devices and encrypted where applicable. Physical documents will be kept in locked cabinets or secure storage areas accessible only to authorised personnel.

Backup Procedures:
Regular backups of electronic data will be conducted to prevent loss or corruption of data. Backup files will be stored securely, following the same security protocols as the original data to ensure data integrity and confidentiality.

Anonymisation:
Personal identifiers such as names, addresses, and contact details will be removed or replaced with generic identifiers to anonymise the data. This ensures that individual participants cannot be identified from the data collected. Anonymization will be carried out before any data storage or analysis takes place.

Data Access Control:
Access to stored data will be restricted to authorised personnel directly involved in the research project. Access permissions will be assigned based on the principle of least privilege, ensuring that individuals only have access to data necessary for their role in the project.

Data Retention and Disposal:
Data will be retained only for as long as necessary for the purposes of the research project. Once the research is complete, data will be securely disposed of in accordance with data protection regulations and institutional policies.



	
	Data Protection

	
	Will the research activity involve any of the following activities:
	YES
	NO

	13
	Electronic transfer of data in any form?
	☐
	☒

	14
	Sharing of data with others at the University outside of the immediate research team?
	☐
	☒

	15
	Sharing of data with other organisations?
	☐
	☒

	16
	Export of data outside the UK or importing of data from outside the UK?
	☐
	☒

	17
	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	18
	Publication of data that might allow identification of individuals?
	☐
	☒

	19
	Use of data management system?
	☐
	☒

	20
	Data archiving?
	☐
	☒

	21
	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and Data Protection Act (2018) (and any international equivalents, where appropriate):

	
	


(this box should expand as you type)

	22
	List all who will have access to the data generated by the research activity:

	
	Hon Lam Stephen Ng, the researcher

	23
	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
	
Hon Lam Stephen Ng, the researcher

(this box should expand as you type)

	24
	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	
	All electronic data collected from the small group interviews will be securely stored on the UWTSD cloud infrastructure. This cloud storage system provides robust security measures, including encryption protocols and access controls, to safeguard the confidentiality and integrity of the data. Access to the stored data will be restricted to authorised personnel involved in the research project. The data will be retained for a specified period in compliance with data protection regulations and research ethics guidelines. After this period, data will be securely archived or deleted according to institutional policies, ensuring responsible data management practises throughout the research process.

	25
	Please indicate if your data will be stored in the UWTSD Research Data Repository (see https://researchdata.uwtsd.ac.uk/ ).   If so please explain. (Most relevant to academic staff) 

	
	


(this box should expand as you type)

	26
	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)
	YES
	☒

	27
	Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding
	YES
	☒





SECTION K: Declaration
	
	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice which is published on the website: https://www.uwtsd.ac.uk/research/research-ethics/ 

	1
	Signature of applicant:
	Stephen
	Date:
14/03/2024



For STUDENT Submissions:
	2
	Director of Studies/Supervisor:
	Jo Bamsey
	Date:

	3
	Signature:
	

	



For STAFF Submissions:
	4
	Academic Director/ Assistant Dean:
	
	Date:

	5
	Signature:
	

	



Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:
	☒
	I have read the guidance notes supplied before completing the form.

	☒
	I have completed ALL RELEVANT sections of the form in full.

	☒
	I confirm that the research activity has received approval in principle

	☐
	I have attached a copy of final/interim approval from external organisation (where appropriate)

	☐
	I have attached a full risk assessment (where appropriate)  ONLY TICK IF YOU HAVE ATTACHED A FULL RISK ASSESSMENT

	☒
	I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.

	☒
	I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be confirmed by the DoS/Supervisor, module tutor or Academic Director.



	RESEARCH STUDENTS ONLY
Once complete, submit this form via the MyTSD Doctoral College Portal at (https://mytsd.uwtsd.ac.uk).


	RESEARCH STAFF ONLY
All communications relating to this application during its processing must be in writing and emailed to pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name.


	STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit this form (and receive the outcome) via systems explained to you by the supervisor/module leader.






Measuring Density

Very Clear	Somewhat clear	Not Clear	5	5	6	

Diffusion

Very Clear	Somewhat clear	Not Clear	8	8	0	

Reflection of Light

Very Clear	Somewhat clear	Not Clear	1	4	11	

Newton Wheel

Fully understood	Partially understood	Did not understood	3	10	3	

Measuring Density

Fully understood	Partially understood	Did not understood	2	6	8	


Fully understood	Partially understood	Did not understood	6	9	1	


Fully understood	Partially understood	Did not understood	1	4	11	

Newton Wheel

Yes	No	10	6	

Measuring Density

Yes	No	6	10	

Diffusion

Yes	No	15	1	

Reflection of Light

Yes	No	3	13	

Newton Wheel	Measuring Density	Diffusion	Reflection of Light	3	0	13	1	

Newton Wheel

Very Clear	Somewhat clear	Not Clear	3	10	3	
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