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Aim, focus and purpose of the research
The aim of this research assignment is to obtain a detailed understanding of the effects of technology on the progression and learning of secondary school mathematics students by exploring whether the effects are positive of negative in this context. 
The research was completed in a secondary school that will be referred to throughout the assignment as School X in accordance with current BERA (2018) guidelines. School X is a mixed English – medium comprehensive secondary school, which accommodates students from 11-18 years old. The school in based in a semi-rural town in South Wales. At the time of the last Estyn (2016) report, the school had 1,630 pupils on roll and around 23.3% of these pupils were eligible for free school meals (eFSM) which was higher than the 17.4% average in Wales at the time. The report found that 24% of students in the school had additional learning needs (ALN) which was in line with the national average at the time of 25.4%. 
The research that was carried out in the school was in a year 8 set 1 mathematics class. The research took place over two lessons and consisted of a questionnaire and an observation. The students in this class will remain anonymous throughout the assignment.




















Overview of relevant literature
The research and advocacy demonstrated by Dylan Wiliam (2018) for the use of formative assessment strategies can be considered to closely align with the integration of technology in the classroom. The importance of giving informed feedback and adjustments in emphasized by Wiliam, who recommends its implementation in the learning process to improve student progression. Modern technology is able to offer multiple tools that can facilitate the provision of instant feedback. Online tools such as Kahoot! and google forms can offer both game-based and formal real-time feedback for teachers to monitor student progression and make appropriate adjustments and provide relevant feedback.
The work of Dylan Wiliam and Siobhan Leahy (2015) provides insight into utilising technology to integrate the use of digital assessment tools. These could vary from simulations that students could interact with, to online quizzes, or other teaching/learning management systems. Tools similar to these have the potential to provide insight into student progression and aid the development of differentiated feedback and instruction for the student.
Additionally, Wiliam (2006) has been seen to promote the creation and utilisation of collaborative learning environments to encourage students to actively engage with their learning through peer collaboration in order to develop their knowledge. The use of technology in the classroom could be seen to support the advice of Wiliam, as it facilitates learning through online discussion forums, video conferencing, and live collaborative document editing. Tools such as, Google Classroom, Microsoft teams, and office365 enable students to remain involved in the learning process through a collaborative environment irrespective of their proximity to their teacher and to each other.
Lev Vygotsky’s (1978) theory suggests that collaboration and social interaction is a primary vehicle for learning to take place, which relates to the use of technology as tool to mediate interactions between students and teachers. In the context of a classroom, technology could aid peer collaboration, offer access to additional information, and provide important scaffolding to support a student’s progression. This is supported by Vygotsky’s theory which places great emphasis on the accurate targeting of a student’s zone of proximal development (ZPD) in order to make their education engaging and effective. Technology can offer tools like interactive whiteboards which corroborate Vygotsky’s assertions that student learning can be enhanced by leveraging their social interactions.
The new Curriculum for Wales (CfW) developed by the Welsh Government (2020) places great emphasis on the importance of digital competence, potentially identifying technology as having a pivotal role in the development of modern education. The new CfW notably prioritises the development of digital literacy, citizenship, collaboration, production, and computational thinking. All of these components are highlighted in the Welsh Government’s (2019) digital competency framework, which are guidelines specific to the integration of technology in the classroom. The development of such a framework is supported by a range of research in the field of education (Becta, 2008; OECD, 2015), which includes findings on digital pedagogies and best practices. The curriculum uses technology as a foundational tool in its cross-curricular framework to support teaching and learning.


In order to cater to the diverse learning needs of the modern classroom, it has been suggested that educational software and technology can offer a diverse range of opportunities to strengthen student engagement, creativity, and collaboration. Tools like these can be considered to empower teachers to improve their delivery of more personalised and engaging lessons (Ertmer & Ottenbreit-Leftwich, 2013). Furthermore, there is supporting research that online platforms can aid in the development of community and collaborative learning. This can range from sharing ideas to the completion of work on group projects (Hew & Cheung, 2013).
The Welsh Government (2019) posits that teachers in Wales can appropriately leverage technology to create learning experiences that are more dynamic and relate to realistic contexts. They propose that the new CfW should prepare students for the new and evolving demands of the modern digital world. Additionally, they suggest that encouraging critical thinking, creativity, problem solving, and the integration of technology should play equal parts in the new curriculum in order to support the development of what they perceive as essential skills in young people. They advocate for these points in the curriculum, with the aim of creating lifelong learners with successful futures.
A more recent exploration of the role played by technology in education comes from Fahriye Altınay (2020) which can provide some valuable contemporary insights into the effective methods by which technology can be utilised in the classroom. This work highlights transformative potential that technology has, suggesting that it could be used to improve teaching and learning experiences for both students and teachers. 
Within the context of education, Altınay's finding align with many other perspectives and research that eludes to technology functioning as a potent vehicle for the advancement of student-centred learning and the improvement of personalised feedback and instruction, which is supported by the positions of Vygotsky (1978) and Wiliam (2018) in relation to such matters. Moreover, similar research work from Marjolein Drent and Martina Meelissen (2008) which discusses the various factors that limit or stimulate innovative IT practices in the classroom supports the assertion that proper utilisation of digital educational platforms and software is conducive to the cultivation of inclusive learning environments that can support students with a range of aptitudes and additional needs.
Additionaly, Altınay goes on to underline the significance of digital literacy and critical thinking skills for children to safely and effectively navigate the vast array of information available to them online through the use of technology in lessons. This aligns with the position of the Welsh Government (2019) as shown in the digital competency framework in the new CfW. 








Explanation of Case Study
Case Study research is considered by Robert Yin (2018) to essentially be a detailed exploration of a chosen subject within the parameters of a real-life context. This form of research aims to understand all aspects of a given subject, meaning it has been considered a valuable tool in fields such as, psychology, business, and medicine. Stake (1995) and Merriam (1998) have highlighted the interpretive nature of case study research, placing an emphasis on gaining a detailed understanding of something over a generalisation. They argue that case study methodology allow researchers to access rich and detailed insights into the subject being investigated.
Despite the ubiquity of case studies as a research methodology, there is still some contention over their definition, primarily as a result of their inherent lack of consistent and widely agreed procedures. Yin (2018) posits that case study research eludes a singular definition due to its multidisciplinary nature in conjunction with the flexibility of its methodology. The application of case study research, as mentioned previously, spans multiple diverse fields and as a result of diversity, a uniform definition of case study research has become challenging (Baxter & Jack, 2015). Case study research’s tendency to favour depth over breadth in regard to its results, often means that its findings resist succinct summarisation, hence building on the ambiguity of the methodology itself, in relation to a concise definition of the methodology (Flyvbjerg, 2006). Furthermore, it could be considered that the ever evolving landscape of research practices are continually reshaping the parameters of case study research (Gerring and Bihan, 2007), possibly eluding to a reflection of the complexity of human experiences, as one of the few clearly defined points of case study research is that it is gathered from real-life contexts.
Upon investigation of the discussions regarding the potential validity and reliability of case study research, many diverse viewpoint begin to emerge, which itself could be a reflection of the complexity of this kind of research methodology. Some scholars have questioned the validity and reliability of case study results due to the potential biases that may arise and the subjectivity that is inherent in qualitative research (Flyvbjerg, 2006), while others have argued in its favour, addressing its provision of deep context-specific insights for a chosen subject. One such procedure that can be followed to support the process of case study research is the concept of triangulation, advocated for strongly by Norman Denzin (2009). Denzin presents this method as a pathway to develop and improve the validation of case studies’ findings.  The process of triangulation involves the completion of multiple mixed strategies for analysing the case study subject, this may involve the combination of questionnaires and observations, hence allowing researchers to examine and analyse the subject matter from multiple angles. By employing a variety of different methods, researchers improve the likelihood of capturing a range of diverse perspectives on the case that is being studied, thus leading to the development of a far more comprehensive understanding of the point of interest.





The case study being discussed in this assignment concerns the impact of technology on the learning and progression of mathematics students. This case study was intended to be an exploration of the impact of technology within the context of a real scenario, in this case, a secondary school mathematics class. The potential participants of this case study were chosen from a year 8 mathematics class after the researcher consulted with their class teacher and concluded that they would be the class that could participate in this research with the least disruption to their education. All of the potential participants were asked by the researcher to give their assent for the study and consent was requested from the parents/guardians of all the potential participants. The potential participants of the case study could be considered as representative of the other students within their year group in their school, but not representative of any wider population. 























Ethical considerations
Prior to the beginning of the research for this case study, the researcher requested ethical approval from the ethics committee of the University of Wales, Trinity Saint David. An ethical approval form (Appendix 1) was submitted to the committee in accordance with current BERA (2018) guidelines. The ethics form outlined the aims and objectives of the research, discussing its processes and the intended actions of the researcher. Once the ethics committee had assessed and approved the request, the research was cleared to commence.
After the approval of the ethics committee, the next step was for the researcher to gain the consent of the parents/guardians of the intended participants. This was due to all of the participants being too young to legally give consent for themselves. A consent form (Appendix 2) was drafted and given to the intended participants with the intention of having their parents/guardians sign the form and return it to the researcher. The consent form covered any integral points of specific consent as well as a general agreement for the intended participant to be involved in the case study. It was attached to an to information letter which outlined the details of the intended research for the parent/guardian to read prior to them providing their consent. 
The researcher intended to carry out two forms of research, the first being a questionnaire (Appendix 3) to be completed by the intended research participants and the second was planned to be an observation of the intended research participants. The questionnaire had a brief summary of the anonymity and participant rights for the intended research participants to read and have explained to them if it was deemed necessary. The observation was prefaced with a short verbal explanation of the anonymity and participant rights for the intended research participants, followed by a brief period where the intended research participants could ask any questions they had in relation to the observation or the research. Both the questionnaire and the observation sought informed assent from the intended research participants. Following the completion of the intended research, the participants would have been thanked for their involvement in the research and notified that they could request information from the research upon its completion.
Any data that would have been recorded as part of the investigation for the research would have been stored securely in accordance with current BERA (2018) guidelines. Any electronic data would have been stored securely on the encrypted cloud storage of UWTSD. Any physical data, such as the questionnaires and/or any handwritten observation notes would have been kept in a locked filing cabinet.







Research Methods
Questionnaires have long served as fundamental tool in the completion of case study research, successfully allowing researcher to gather data from a varied pool of potential research participants (Babbie, 2016). The structured format for data collection that questionnaires allow, ensures a standardised collection of data that presents far more consistent responses for the researcher thus facilitating the qualitative analysis of the data (Bryman, 2016). The use of this method has been shown to be particularly beneficial in the completion of case study research, in which the collation of various diverse perspectives is seen to enhance the analysis of a subject matter, due to its real-world context (Babbie, 2016). Additionally, using questionnaires allows participants to answer anonymously, enabling them to provide responses that are potentially more honest, especially in relation to more sensitive subjects (Dillman et al., 2014). Another advantage is the cost-effectiveness of questionnaires. They require fewer resources than many other potential methods for the collection of data (Babbie, 2016). Questionnaires have also become far more accessible following the advent of online platforms for data collection, thus presenting researchers with the opportunity to access data from a much broader range of potential research participants and gather data previously inaccessible due to geographical location (Dillman et al., 2014).
However, it has also been proposed that the use of questionnaires in case study research can present its own set of possible limitations. It can be considered that while questionnaires offer efficiency in terms of data collection through the standardisation of responses, they also often present potential participants with somewhat limited opportunities to elaborate on any of their responses, possibly rendering the data incomplete and perhaps superficial (Bryman, 2016). Furthermore, questionnaires can be susceptible to distortion as a result of response bias, as some participants may feel the need to respond inaccurately due to a social desirability bias as well as other factors (Babbie, 2016). Another potential challenge is posed, particularly with the use of online questionnaires, which is low response rates. This could potentially lead to the introduction of a sampling bias and may result in the undermining of the overall representativeness of a sample (Dillman et al., 2014). Additionally, the rigidity of questionnaires could be considered to hinder the ability of the researcher to make adaptations in response to unexpected findings or if necessary, to modify the questionnaire during the study. This could potentially limit the capacity of the researcher to explore research questions that may be emerging, or to clarify any ambiguous responses that the potential participants may return (Bryman, 2016).
Even with the existence of these limitations, questionnaires can still be considered as a valuable tool in the completion of case study research when employed wisely. Researchers could be able to mitigate some of the aforementioned drawbacks through a process of thorough design, potentially including some more open-ended question, allowing research participants to potentially elaborate on the responses that they provide (Babbie, 2016). In addition to this, researchers could make increased efforts to reduce the level of response bias that may be present in their results. This could be approached by reassuring participants of their anonymity and the confidentiality of the research, in hopes of enhancing the reliability and validity of the data that is collected during the research (Dillman et al., 2014). Furthermore, it could also be considered that the employment of mixed-method approaches may assist researchers. The combination of questionnaires with other methods, such as interviews or observations, could help triangulate the findings (Denzin, 2009), hence providing the researcher with a more comprehensive understanding of the subject area analysed in their research (Bryman, 2016).
Observations have also been a mainstay of the methods used by researchers in the completion of case study research and they offer their own unique set of advantages and disadvantages, often shaping the validity of findings and the depth of understanding reached by the researcher. They can provide the researcher with firsthand information and detailed views of phenomena that may emerge during the study, thus enriching the researcher’s understanding of the subject area. However, the positive points also directly relate to the limitations posed by observations. They can be susceptible to problems stemming from subjectivity, potential ethical concerns, and resource intensity.
A significant advantage presented in the use of observations for case study research is their inherent ability to provide deeply detailed data on the subject matter being observed. The direct involvement of the researcher through a firsthand observation can offer them the opportunity to observe phenomena in their natural settings, potentially enabling them to capture the nuances and complexities of a subject matter that could otherwise remain unseen when employing other research methods. The deeper findings that this kind of data could present, some consider to enhance the validity of the case study’ findings (Yin, 2018). For example, in a case study that is exploring the dynamics of a classroom, the employment of an observation could allow researchers to record any subtle interactions between and student and their teacher, offering more valuable insights. 
Furthermore, the employment of observation can be considered to facilitate the exploration of more context-specific factors that are considered to be vital to case study research. Observations offer researchers the opportunity to rely less on the participants’ interpretation of events and what they can recall. Unlike questionnaires and interviews, observations provide the researcher with real-time data which minimises the impact of recall bias on the findings (Baxter & Jack, 2015). 
Observations, similarly to questionnaires, support the implementation of triangulation (Denzin, 2009) when researchers are aiming to improve the reliability and credibility of their findings. The combination of data taken from observations with data taken from other methods of research such as questionnaires or interviews, could potentially aid researchers in their effort to validate their interpretations and conclusions on a given subject area (Creswell & Poth, 2018). Triangulation could also be considered to strengthen a case study and make it more robust through the reduction of the risk of researcher bias, thus improving the reliability of the findings within the case study.
Conversely, some consider the use of observation and a method for case study research to pose several of its own challenges and limitations. One such concern is the higher potential for observer bias, stemming from the subject nature of this research method. This could be where the preconceptions and interpretations of the researcher may influence both the collection of data and its analysis. For example, a researcher may inadvertently influence the perceived outcome by focussing on confirming their hypotheses by overlooking evidence that may be considered contradictory, thus compromising the objectivity of the case study entirely (Merriam, 2009).



Another factor that must be considered when discussing the conduction of observational research methods is that they can be resource intensive and time consuming. This differs greatly from methods like questionnaires and experiments, which can enable the researcher the gather data from large and diverse samples relatively quickly and easily. Observational research methods have been observed by some to often require prolonged periods of immersion within the field that is being discussed in the case study (Stake, 2013). This could lead to more significant demands in terms of finance and human resources, limiting the potential for larger studies to be considered feasible.
Some ethical considerations also arise due to the observation of individuals in the context of a natural environment potentially raising questions regarding informed consent and rights to privacy (Creswell & Poth, 2018). This could mean that researchers will be required to navigate ethical dilemmas whilst they complete their research. These dilemmas could vary greatly depending on the situation, for example, the researcher might have to consider the preservation of anonymity and confidentiality of potential research participants while accurately reporting their interactions and behaviours. If the researcher did not address these issues, they could potentially undermine the trust of the participants and compromise the integrity of the case study.



















Data Presentation and Analysis Methods
The researcher had intended to use both questionnaires and observations as methods for data collection as part of the case study research. This would have been completed with the intention of analysing and understanding the impact(s) of technology on the learning and progression of mathematics students. The researcher chose these methods as they felt that they could most efficiently collect a mixture of both qualitative and quantitative data on the subject area. 
The analysis of qualitative date often entails the examination of visual, audia, or textual data, in order to identify any patterns or themes that may emerge (Braun & Clarke, 2006). Techniques such as grounded theory or thematic analysis are commonly utilised for the interpretation of data, ensuring the researcher’s analysis of the participants’ experiences is rigorous. Observations were intended to be used as they are consider to be fundamental tools for the gathering of qualitative data, providing researchers with insights into the beliefs, perceptions, and experiences of potential research participants (Flick, 2018). The researcher intended to observe and document the impact of technology on the progression of participants in a mathematics lesson. The utilisation of thematic analysis was intended to be used by the researcher when completing this case study, with the aim of identifying any patterns in the behaviours or actions presented by the potential research participants. 
Questionnaires have been widely used in case study research as a method for the collection of quantitative data, presenting researchers with a more structured approach to data collection as opposed to the more open-ended nature of an observation (Bryman, 2016). The researcher intended for the potential research participants to respond to more structured and standardised sets of questions, so that the responses could be analysed statistically. Data collection through questionnaires can still be versatile and cover a range of varying topics, such as behaviours, attitudes, preferences, and demographics. Their close-ended nature combined with fixed options for response eases the provision of insights into patterns, trends, and relationships in a given data set (Bryman, 2016). The researcher also intended to employ a Likert-type items in the questionnaire, for potential participants to rate their levels of agreement or disagreement with a list of statements relating to the case study. This would have enabled the researcher to more easily measure the perceptions and opinions of the potential participants. The quantitative data that was collected was intended to be analysed further through the use of software such as SPSS (Statistical Package for the Social Sciences) or Excel. This would have allowed the researcher to study and present descriptive statistics such as frequencies and averages, along with inferential statistics such as regression analysis or correlation analysis, allowing for the prediction of outcomes, exploration of patterns/relationship, and the testing of proposed hypotheses (Field, 2013).






Results / Analysis of results / Discussion
Due to a lack of consent forms returned, raw data could not be collected.
Conclusions
Upon consideration of the research conducted on the effects of technology on secondary school mathematics students, despite the researcher being unable to gather firsthand data, it is evident that the proposed methods of data collection were carefully identified and would have gathered a combination of qualitative and quantitative data.
With respect to reliability, questionnaires would have provided a very structured approach, guaranteeing consistent data collection (Babbie, 2016). The structured and standardised format of the questionnaire would have allowed the comparison of the participants’ responses. Conversely, questionnaires also presented potential limitations in the form of response bias and the participants’ inability to elaborate on their responses which should also be acknowledged (Bryman, 2016). In an effort to mitigate these limitations, the researcher did intend to reassure participants of their anonymity and confidentiality, and the potential for employing a mixed-method approach was also considered (Dillman et al., 2014). Similarly to this, observations were planned to provide valuable and detailed firsthand information on student interaction and behaviours within the context of a classroom (Flick, 2018). The subjectivity and resource intensity were identified by the researcher as potential challenges, but efforts were planned to minimise their impact through careful observation and the potential use of triangulation when employing multiple research methods (Denzin, 2009).
Regarding the methods’ validity, the researcher posits that the methods were well-suited to the case study by capturing the nuances of the experiences had by students with technology in their classroom. The researcher intended to identify patterns through the use of thematic analysis, potentially improving the depth of the findings (Braun & Clarke, 2006). The researcher’s intended use of Likert-type points in the questionnaires also would have facilitated the measurement of perceptions and opinions of the students, leading to a more nuanced understanding of the participant attitudes (Bryman, 2016). 
As for generalisability, it is important to keep in mind the context of this case study, that being the secondary school mathematics class at School X in South Wales. While the case study’s findings may have offered insights into the effects of technology on similar student populations in similar contexts, the researcher would advise caution in the extrapolation of the results to any other broader contexts. Various factors such as curriculums, school demographics, and availability of technology may differ greatly across other settings, potentially impacting the applicability of the findings to any other context.
To conclude, the data collection methods posed for this research were meticulously chosen to ensure reliability and validity of the potential captured data. While the findings may offer valuable insight into the case study within the context of School X, caution is advised in the generalisation of the results and their application to broader contexts and populations. Overall, the research has contributed to the understanding of the relationship between student learning and technology, outlining the path for further exploration into informed educational practices.


Recommendations
If the research were to be carried out again, the researcher would have taken more care over the method of gaining consent and the time allotted to participants to return their consent forms, ensuring that they are prompted with the deadline multiple times and provided with replacement forms if needed. The researcher would have also would have considered widening the pool of potential participants, potentially mitigating the problems that developed during this case study regarding the lack of consent forms that were returned to the researcher.
The researcher would also consider broadening the range of methods that could be utilised in the completion of the case study research, improving the effectiveness of the triangulation of findings. The researcher would also consider testing the research methods in other departments across the school in order to compare findings to analyse and identify patterns and themes from other subject areas.
If possible, the researcher would like to expand the scope of the research to other educational establishments to gain a wider understanding and make the findings of the case study more generalisable, allowing their results to be more applicable to wider populations and broader contexts.
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