Mohamed Chahi
ID: 2009082
Email: 2009082@student.uwtsd.ac.uk
Module 2
Introduction to Research Methods in Education

Assessment component 1

Introduction: Research Context

Design and Technology subject has its own distinctive knowledge, understanding and skills, but be that as it may, pupils are also required to apply the skills, knowledge and understanding from other subjects, including, Art and Design, Mathematics and Science.
The Design and Technology (DT) subject shares several topics with mathematics subject including, inter alia, number and algebra, geometry. Nonetheless, there are concerns that the links between the national Curricula for design and Technology and mathematics are not sufficiently explicit and the two main attainment targets in design and technology which are designing and making, both require a substantial amount of mathematical knowledge, understanding and skills to maximise students’ outcomes when performing Design and technology activities.

Learning is heavily influenced by the context in which it occurs (Banks, 2002) and pupils find it challenging to transfer their skills and ability from one subject (i.e., mathematics) to another (i.e., Technology) and technology teachers have long bemoaned the fact that pupils, for instance, can do mathematical computations or geometry tasks in maths lessons but not in design and technology lessons. Perhaps this is ascribed to the fact that mathematics is a conceptual subject based on abstract ideas whereas design and technology is a procedural subject mainly based on practical activities which require the application of the learnt knowledge on real life context. 
Experience showed that pupils do not easily transfer their understanding across these different contexts and require considerable support from their teachers to help them do so. The new key stage four specification for design and technology which came into effect in 2019, places a strong focus on mathematics in design and technology activities. Furthermore, it emphasises that pupils sitting design and technology GCSE exam will have to answer mathematical questions amounting to nearly twenty percent of the total mark. However, the seemingly perennial issue here is that at Key stage 3 level links between mathematics and design and technology subjects are not explicit and go undiscussed and most of the time forgotten.

The main challenge here is not only to identify the range of topics and skills within mathematics subject that are frequently used in design and technology subject but also how to convert those skills from conceptual to procedural ones that could be easily applied in a design and technology context.


Quantitative Research question
As far as my quantitative research is concerned, I am proposing the following empirical research question:
· What geometry skills do year 7 students need to perform well in Design and Technology subject?

Theoretical Framework:
Since the above question is a question driven-approach, as opposed to paradigm driven-approach, my inquiry paradigm will be asking three basic but fundamental questions:
1. The ontological question:          What is the form and nature of reality?
2. The epistemological question:  What is the relationship between myself (researcher) and what is researched?
3. The methodological question:  How can I go about finding out what can be known? What methods and tools can be used for studying this reality?
                                                                                          (Punch, 2014)

Associating my three fundamental paradigm’s questions to the research context,  it is clear that the question I am proposing is an empirical research question that aligns  itself with the realism epistemology which is  based on a positivist ontological paradigm since it explores the existence of a unique reality, in this case, the geometry skills needed by year 7 students in design and technology subject to better perform technology activities in a procedural context as opposed to conceptual environment. 
The philosophy of ontology assumes that the researcher is aware of the specific form of knowledge that already exists within the research framework and, as a result, can sift and explain the pursued nature and reality of the truth. The researcher in this instance has not impact whatsoever on the outcome of the research. 
In other words, different researchers will come to the same results and conclusion (Cohen et al, 2011).
Positivism's main goal is to discover the relationship between an independent variable and one or more dependent variables via causal inferences drawn from experimental results obtained during the testing process, which is entirely determined by how researchers optimise the effect of the independent variable on the dependent variable. (Manion et al, 2011).
As defined by Gray, (2018), positivism regards the social world as being external to any researcher and thus its characteristics are fully measurable and quantifiable via observation. Gray goes on explaining that the positivist ontological standpoint believes that inquiry must go through a scientific approach rather than a philosophical one and researchers will not be part of their study.
According to Flick (2018), positivism and realism are frequently related, and both are founded on the idea that there is an objective truth distinct from people's descriptions. For positivism and realism, adds Flick, the social and natural sciences can and should collect and analyse data using the same principles in collecting and analysing data. Hence, research studies are conceived as separate from the individual researchers who obtain and analyse data in an impartial and objective manner and that is why, adds Flick, random sampling is often ideal in this instance. 
One of the key benefits of positivism methodologies and approaches for gathering and analysing data based on facts and statistics is that the outcome of the same phenomenon or occurrence can be permitted to replicate for various groups or subgroups of the population in a social context. In this way, positivism methodologies and techniques are seen as time-saving tools since they use the results of one study to predict the results of similar experiments in the future without having to replicate them.
This paradigm, however, has some drawbacks. The first issue with applying this model to social science projects is that it may be difficult to quantify phenomena like human intention, behaviour, and thoughts because these principles are extremely difficult to observe or measure with sense experience or without proof (Pham,2018).
The second drawback stems from the researcher's own basic theoretical viewpoint.  Since positivism's goal is to generalise research findings to a large extent, there is a danger that individuals' perceptions and interpretations of events, phenomena, or issues that might expose a lot of truth about reality, will be overlooked

Finally, the inaccuracy of scientific data obtained within this model should be carefully examined, as in some cases, respondents may prefer random responses rather than authentic responses, or they may not be able to provide answers that are more important to their personal circumstances.
Regarding my proposed quantitative research question, the justification of adopting the positivist ontological paradigm can be easily supported. Indeed, since I am trying to find out the level of geometrical knowledge that a year 7 cohort has via a simple random sample population using testing, the choice of the positivist stance fits perfectly well into my research design and, as a result, constitutes the ultimate approach to answer my research question. More so, as a researcher I will have no impact on both participants and the research outcome, and data collection process will be conducted objectively.

Data can be collected using a variety of methods such as tasks setting, focused activities, and pupils’ testing. Testing and focused activities may be the most suitable methods to be used to collect data in line with the adopted paradigm- positivist ontological - whereby the quantitative question could be answered.

Indeed, tasks setting is perhaps the most widely used source of data gathering as children engage with technology activities and tasks which the researcher has planned for them.
The second method to be used for data collection is pupils’ testing. Testing can take different forms. It can be teachers’ tests, criterion-referenced tests, and diagnostic tests.  Techers’ tests are those tests that are devised by themselves and are directly related what has been taught. Criterion-referenced tests are those that use particular items to identify specific aspects of a student's work. Diagnostic tests are those that are used to determine what students can and cannot do (Pollard,2002).
According to the above definitions of different types of testing, diagnostic testing and tasks setting remain the most suitable methods to be used in line with the adopted paradigm- positivist ontological paradigm- since I want to determine the level of geometry skills possessed by the year 7 cohort.















Qualitative Research question
· How will technology teachers ensure a smooth transferability and application of the necessary geometry skills required by year 7 students to improve outcomes in design and technology subject?
Theoretical Framework
This research question is within the scope of the Action Research Paradigm.
While the positivist paradigm focuses on observers attempting to explain a phenomenon, the action research paradigm focuses on change agents attempting to modify and improve a phenomenon in their surroundings. As a rule, action research is described as research that aims to improve action through research. Theory is established by action researchers not as an end, but to advance practice (Andrew pollard, 2002).
Action research is a versatile research technique that is particularly well suited to studying and promoting change. To encourage growth, it combines social research with exploratory action (Given, 2008).  According to Given (2008) action research is a research approach that involves iterative, smooth process of inquiry including planning, trying new practices, assessment of outcome and data collection and analysis.  Given added that one of the salient benefits of action research is that it has both realistic and theoretical outcomes in that the insight it provides has a direct and continuing effect on participants' practice as well as a broader audience through its publications.
According to Gray (2018), action research is not just about analysing a phenomenon but also about attempting to alter it. Gray went on to say that, while some research paradigms are limited to adding to the store of knowledge, action research goes above and beyond by trying to address the question, "What can I do about it?” in that it seeks to bring about the necessary change and improvement pursued. Gray added that action research is an approach that focuses on research and action simultaneously and in a participative manner.
The aim of action research, according to Manion et al. (2011), is to bridge the gap between research and practice to overcome researchers' perceived failure to influence or improve practice. According to Manion et al. (2011), action research is a form of research that combines diagnosis, action, and reflection to focus on realistic issues that participants have identified as both problematic and changeable. Manion et al., (2011) went on saying that self-reflection is at the core of action research, implying that, unlike other types of research, action research involves the researcher conducting research while she/he is part of it. 
Collins and Duguid (1989) as cited in Manion et al, (2011) qualify action research as a ‘situated learning’ process in the workplace and about the workplace. They went on to say that the core characteristics of an action research approach are interactivity, heavy teachers’ involvement in finding out the causes of identified issues as well as solving them, proposals of solutions by practitioners as and when they prepare the intervention and implementation of the change.
According to the prevalent theories cited above, adopting the action research paradigm is the logical and pragmatic option of a choice as in this instance it offers the pertinent epistemological approach to answer the proposed qualitative research question. Furthermore, collaborative action research represents the most relevant methodological approach in that researcher and co-researchers will not only   attempt to influence the participants' learning process but equally act as change agents in constructing knowledge and  finding new and different ways to smooth the transferability and application of the geometrical skills needed by year 7 cohort in design and technology subject.
Aside from case studies, one of the most respected methods to conduct an action research which fit perfectly into the action research paradigm is the lesson study. Lesson study, according to Dudley (2011), is a highly specific type of classroom action research that focuses on the creation of teacher practice knowledge. Dudley went on explaining that in ‘research lessons' groups of teachers collaborate on preparing, training, studying, and analysing learning and teaching. They keep a journal of their observations. They develop or refine a pedagogical method over the course of a period of research lessons, which will be shared with others both through public research lessons and the publication of a paper describing their work.
Lesson study will be used in an iterative process through the following stages: planning, research lessons, and reflection that will feedback to the initial study. Although lesson study requires a massive, structured planning in terms of setting its goals and success criteria, its timescale and process and its activities, it remains the most important and efficient method for the action researcher to bring about the pursued change and improvement to participants’ learning process through qualitative data gathering. 
The aim of qualitative data is to create a dynamic and nuanced description of identified issues from different perspectives. And while quantitative studies aim to collect statistical data that are deductive and objective, qualitative studies, in contract, aim to collect data that is interpretive and subjective.
In relation to my qualitative research question, data can possibly be collected through different tools including, inter alia, surveys, questionnaires, observations, structured and semi-structured interviews. However, the most pertinent tools that I will be using which I think are best fit to answer my qualitative research question and will greatly help in data gathering are:  Observation (participant observation) and semi-structured interviews. 
Observations are one of most natural ways of data collection. They are unique in that they will enable me and co- researchers to gather information and data that are not available from other sources. Indeed, since I want to investigate the ways myself and co-researchers approach a particular area of pedagogical practice, in this instance, teaching geometrical skills in a design and technology classroom setting, then observation would be a viable data collection tool. Indeed, observing co-researchers and participants in a design and technology classroom setting will provide myself with a contextual understanding of the link between the pedagogical practice and pupils’ behaviour. 
More so, participant observation approach will powerfully support the research in that it will not only enable myself to collect data  but  also witness and record the level of interaction with participants during  the learning process.  For Flick (2018), The most distinguishing feature of this method is that the researcher will plunge headfirst into the research study. He or she may observe from the viewpoint of a member, but his/her participation will also affect what is observed. Flick took things a step further by compiling a list of participant observation criteria of which the openness to the participant's individual perspective by incorporating interviews and integrating key people into the research process are two important ones.
Hence, according to Flick, the participant observation fits perfectly into to my research process and the data gathering will be more accurate while generating information will be firs hand.
While structured interviews are mainly for quantitative data collection using pre-prepared questionnaires and standardised questions in that the same questions are asked to all respondents, semi-structured interviews, in contrast, explore interviewees' perspectives and interpretations in their own words, and the common form of semi-structured interviews often involve a group of interviewees. In the same line of thinking Flick compiled a list of semi-structured interview criteria which do fit perfectly into my research process  and greatly  support  my  choice for this methodological approach and the main ones are: acceptance of the interviewee point of view through open questions as well as structuring the contents to encourage analysis and development of hidden knowledge.
Conclusion
In conclusion, I would like to mention the following things. First, I have defined and suggested two research questions, one qualitative and the other quantitative each of which could be the focus of a large research project. Second, I have addressed and justified each of my research questions' theoretical frameworks. Third, I discussed how data collection could be incorporated into the research question using some well-known and respected methods or instruments.
However, the research process is a dynamic phenomenon in that it includes the moral dimension of teaching and caring, particularly when young people are involved. In other words, conducting research in a school setting presents several moral quandaries in the form of decisions about how to collect data, care for students and maintain ethical principles without harming anyone.

The ethics of caring is becoming a central aspect of any social research, and the question remains: How do practitioners deal with ethical issues when conducting research?
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