Reflective paper on – An investigation into Scottish Secondary pupils' motor competence levels using TGMD-2 and TGMD-3

Introduction 

[bookmark: _Int_SKP2H8eZ][bookmark: _Int_4ZIIKqoA][bookmark: _Int_p38FRGBD]Reflection is an imperative process within research. This process ensures that the practitioner is not merely a ‘technician’ or passive in the process of research but engaging in the mental experience (Mortari, 2015). The practice of being reflective requires one to engage thoughtfully, enabling one to experience things authentically (Mortari, 2015; Dewy, 1993). Dewy (1916) states, to be reflective there must be an aim to understanding the experience, in order to have control over it. In which a reflective experience requires, doubt, anticipation, surveying the situation, developing hypotheses, and making a plan of action (Dewy, 1933). McIntosh (2010) supports this further by stating that reflection can be used as a tool to create depth of knowledge and meaning to the research process, ultimately improving future practice.

The purpose of this study was to test Secondary year one pupils motor competence using TGMD-2 and TGMD-3 (Test of Gross Motor Development). The aim was to investigate the difference between pupils raw scores in each test and compare them to the norms. The two methods of testing (TGMD-2 and TGMD-3) may show differences due to the added skills in TGMD-3 and the lowered norms based on the levels of motor competence shown in the population at the time of norm sampling. The research process was conducted using a positivist approach, whereby this paradigm suggests that there is a straightforward relationship between the world, our perception and our understanding (Willig, 2008). The positivist epistemology implies that the ‘goal of research is to produce objective knowledge, which is impartial and unbiased, based on a view from the outside, not impacting on the results of research’ (kirk & Miller, 1986, p.3). As a researcher I aimed to take a positivist approach to the research, ensuring that I remained impartial and not impacting the results of the study (Kirk & Miller, 1986). I aimed to be a facilitator to the study and not directly influence the participants in any way. I was conscious to ensure I only provided the information required to participants and followed all procedures and protocols outlined by TGMD-2 and TGMD-3. A positivist epistemological approach was used as I collected quantitative data, using pre-established methods to assess my participants motor competence levels (Mortari & Tarozzi, 2010). All equipment used and the environment remained the same for all participants to ensure validity and reliability. All participants were then scored using the TGMD-2 and TGMD-3 examiners manual to create raw scores and comparative norms. This data was then analysed using SPSS. In this reflective paper I aim to address the alignment of my small research project using theory to support this. Secondly, I aim to reflect on the experience of conducting my research and lessons I learnt from the process. Lastly, I aim to address any implications of my study and how I can change and improve them for future studies. 


Alignment of study 

[bookmark: _Int_tvgqGYif]The purpose of this study was to test Secondary year one pupils motor competence levels using TGMD-2 and TGMD-3 (Test of Gross Motor Development). The aim was to investigate the difference between pupils raw scores in each test and compare them to the norms. I also aimed to compare the difference between boys and girls scores, using the raw scores, percentiles, and gross motor quotients across the two tests. A positivist approach was used throughout the research process ensuring I was impartial to the results and outcomes of the test, acting as a facilitator (Kirk & Miller, 1986). Reflecting on this, the positivist paradigm was crucial to the research. It was important that I remained impartial particularly when carrying out the TGMD testing. This was due to my relationship with the participants as they are my current pupils. To ensure that the positivist approach was adhered to throughout my research I kept a research journal and used the TGMD-2 and TGMD-3 assessors manuals to focus my notes for this. This ensured that I was a facilitator in the research process and each participant of the study had the same experience of getting to practice the skills for TGMD-2 and TGMD-3, then performing their two trials for each skill as stated in the manuals (Ulrich, 2000; Ulrich, 2020). The research journal ensured I remained engaged in the mental experience of reflection throughout my study and not merely a ‘technician’ (Mortari, 2015). This also ensured I was assessing the situation and trying to understand my research which Dewy (1916) states is essential for reflection. The positivist approach was also vital when scoring the participants using the TGMD manuals to determine their motor competence levels (Ulrich, 2000; Ulrich, 2020). During this process I scored the participants on each skill watching their videos performing each skill with the specific protocols in line with TGMD-2 and TGMD-3. I then went back one week later and scored the participants again. This was to ensure I marked each participant accurately to the criteria and to ensure validity of the testing. This keeps in line with the positivist epistemology whereby as the researcher I do not show any bias or misinterpret results (Kirk & Miller, 1986). As I was using a pre-established method to test my participants, I was only concerned with what knowledge and understanding the results can provide in this particular field (Willig, 2008). TGMD-2 and TGMD-3 were used to test Secondary year one pupils in Scotland aged 12-13 due to previous studies being carried out on adolescents in Ireland aged 12-14 (O’Brien et al, 2016). The Test of Gross Motor Development-2 is a test that has been extensively used across research for children aged 3-10 years. The test consists of six locomotor skills, run, gallop, hop, leap, jump, slide, with TGMD-3 consisting of run, gallop, hop, skip, jump, slide. And six object control subtests, striking a stationary ball, stationary dribble, catch, kick, overhead throw, and underhand roll. TGMD-3 consists of, 1 handed strike, 2 handed strike, dribble, catch, kick, overhand throw, and underarm throw. These skills are scored based on a performance criteria. While the test is widely used and validated for those aged 3-10 years population, it has not been widely used on an adolescent population (Issartel et al, 2016). However, in O’Brien et al’s (2016) study found that Irish adolescents FMS mastery was lower than the proficiency of children and youth (Foweather et al, 2008; Okely & Booth, 2004). This study was conducted with the year group of adolescents post primary school, which is the same cohort I used in my study. This supports the use of the TGMD-2/3 testing tools. However, one of the aims of my study was to examine the difference in raw scores between boys and girls. This was not possible due to the group of participants who opted and had parental consent to take part in the study. I had a total of 21 participants take part in the study, 18 boys and 3 girls. I found that girls did not want to take part in the study due to the videoing element and keeping in line with the BERA and UWTSD guidelines I could not encourage girls to participate in my study as this would be ethically wrong. 


Experience of conducting research 

On reflection of conducting the research, it was a lengthy process. To ensure that the testing went smoothly and could fit into a 50-minute lesson, I had to tape all measurement protocols for each skill prior to the testing. Due to the nature of the school day the testing had to be done during class time, so it did not impact on pupils learning in other subject areas across the school. I found this difficult to fit into the 50-minute lesson. In which participants had to be assessed across a few periods or they would have risked feeling rushed which may have impacted the results of the study. This is why I chose to have participants complete locomotor skills during one period and object control in another. This links to Dewy’s (1916) theory of reflection where I was constantly in thought and surveying the situation to produce a plan of action, this is reflecting ‘in action’. By reflecting ‘in action’ during the process, this ensured that all participants received the same experience of the study, making my results more valid as they were all conducted in the same manner. I kept in line with the UWTSD and BERA ethics guidelines, due to participants being under the age of 16, parental consent as well as their own to take part in the study was required. Ensuring all consent forms were handed in prior to the research taking place was a timely process as pupils would frequently forget to hand the consent form to parents. On reflection of this, it may be a thought to use a digital consent form and have this sent out using the virtual school bulletin as this is how most parents keep up to date with what is happening around the school. This way I may have had more participants if the parents knew what was going on in class. All participants were videoed completing each skill from the TGMD-2 and TGMD-3. This was to examine each participants performance in depth to be sure they were scored against the criteria accurately. This was done using a school iPad which was securely stored and had a passcode to access. These files were then uploaded to my university one drive, which required a passcode to access. This keeps in line with the BERA and UWTSD ethics guidelines of storing data securely. The files were stored into each participants anonymised folder labelled by each skill and test. This process was again very lengthy and required a lot of time to ensure each file was in the correct folder. However, on reflection this made the process of scoring each participant run very smoothly as all the files were stored in an organised manner, it meant going back to ensure the scores I had given participants were accurate a much quicker process. Dewy (1913) refers to the process of thinking ‘on action’, this is the process of reflection which occurs afterwards, thinking back on one's actions. Thinking back on the conduction of my research I would try to target all girls' groups which take place after the school day to get more girl participants to take part in the study. I felt as though boys were more confident to take part in the study, whereas particularly during adolescence girls are more disengaged in physical activity (Robbins et al, 2003; Biddle et al, 2005). If I targeted an all-girls group, they may have felt more confident and willing to participate in the study. Mitchell et al (2015) supports my reflections on these barriers as they have highlighted some potential barriers to girls during adolescence. Some of these include, feeling self-conscious, lacking motivation to be active and social/environmental issues. By targeting an all-girls group, this may provide a safer environment where girls feel confident to participate. Reflecting ‘on action’ I would also ensure to upload my video files and label them after each session of the TGMD testing. This would allow the process of filing to be more streamlined and quicker, rather than waiting until the end and having to upload and file over 25 files for each participant. This would allow me to analyse my results sooner and have more time to reflect on them. 

Implications for future study and practice 

[bookmark: _Int_FkuxtRKV][bookmark: _Int_aNkjhLki]One implication of practice was the number of participants I had in my study. This was due to the short time scale I had to complete the study. A larger net size is required for quantitative studies to increase validity and reliability (Hale & Graham, 2012). This will give a more accurate representation of the population chosen for the study. It is widely believed that random sampling is the best method to use. However, this requires everyone in that specific population to be available and interested to participate (Hale & Graham, 2012). In my research I had selected a specific year group to sample from and found that it was majority boys who were willing to participate in the study. This meant that due to the large number of boys in the sample group I could not compare boys and girls scores as this would be statistically incorrect and I may have drawn incorrect conclusions from this (Hale & Graham, 2012). In future studies I will need to make sure I have a much larger sample group to participate in the study and ensure that there are more even numbers in terms of genders if I wish to compare their raw scores, percentiles, and gross motor quotients. Hale and Graham (2012) suggest that the most efficient use of a sample group is to use repeated measures. This is something I would like to use in a future study where I will have time to test pupils motor competence at the start of the school year, use an intervention then retest. Also using a control group to see if the intervention was effective or ineffective. This would allow for multiple comparisons across groups and give a clear picture of the sample populations motor competence levels. Another implication relating to the sample size for this study was evaluating the differences between TGMD-2 and TGMD-3. Due to the norm sampling from each test being carried out at different points it may be possible that the norms for TGMD-3 are lower than TGMD-2 due to the populations decrease in motor competence (Issartel et al, 2016). TGMD-2's norm sampling is taken from the years of 1997 to 1998, with a sample size of 1,208. With over 100 children from each age group across 10 states in America (Ulrich, 2000). Whereas TGMD-3's norm sampling is taken from the years 2014 to 2017. With 862 children in total and 100 for each age group across 24 states (Ulrich, 2020). It is arguable that TGMD-2 may provide a more accurate representation of a child's level of motor competence levels due to sampling being older, as TGMD-3 may state a child is of average motor competence when it may be below average due to the low levels of children's motor competence displayed today (Issartel et al, 2016). This is shown in the results in my study where mean raw scores from TGMD-2 and TGMD-3 show little to no difference. However, when mean percentiles are compared, TGMD-2 shows participants were below the average percentile but on TGMD-3 participants were above the average percentile. It is also arguable that the norm sampling is from an American population which may differ to the Scottish population. However, TGMD-3 does include object control skills of a forehand strike and an underarm throw which are arguably more applicable to Scottish/British culture of sports. Lastly, another implication for practice would be to get an accurate representation of what pupil's motor competence is like pre-secondary education would be most beneficial. This would show if participants primary education and lifestyles have focused on any fundamental motor skills before learning or developing any at secondary school. This would allow for a clear picture of participants motor competence levels and a more accurate representation of the impact of any interventions that take place using the same sample groups (Hale & Graham, 2012). 




Conclusion

[bookmark: _Int_r0BXuDeg][bookmark: _Int_AzHxhJQf]In conclusion, it is imperative to reflect on the research process to gain understanding and knowledge (Mortari, 2015). As stated by Dewy (1913) it is important to reflect ‘in action’ and ‘on action’. The process of reflecting ‘in action’ ensures the research is testing what you wish it to and being able to adapt and create action plans to resolve issues. This can be crucial to the research process (Dewy, 1913). Also, reflecting afterwards, ‘on action’ to better understand what you have learnt from the process and what you can improve in future studies to achieve better outcomes. On reflection of my small research project, it is clear that I have shown some alignment. In which the methods I chose to assess my participants were relevant to the population as TGMD-2 showed that participants mean percentile scores were lower than average. TGMD-3 showed that participants raw scores were similar to TGMD-2 showing that TGMD-3 does score participants higher, in which it may be more applicable to use TGMD-2 when testing participants in the future to show the levels of motor competence. However, when trying to get equal number of male and female participants I may have to target an all-girl group to ensure they are confident and willing to participate (Mitchell, 2015). This will allow for my study to compare boy and girls and have better alignment, if I wish for this to continue to be an aim of the research. I now know how carrying out a small research project runs and can better equip myself for the processes required in a research project. In the future I will upload my files as I test my participants and score them as I go along to allow for smoother running of the project which will give me more time to analyse my results and findings. Finally, I have implications for practice to consider. Mainly, concerning the sample size and equal numbers of males and females to ensure an accurate representation of the sample population is provided (Hale & Graham, 2012). Overall, a positivist approach was adhered to throughout the study ensuring I did not directly influence or manipulate the results collected using TGMD-2 and TGMD-3. All protocols were adhered to and due to reflecting ‘in action’ I ensured that the process was as similar as possible for all participating in the study. 
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