
	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	Engagement with literature in the relevant topic of the research to be demonstrated in the rationale for the study on the poster and in the critical discussion in the reflective paper. Evidence of engagement with research methods literature in the research design which you critique in your reflections of the process.
	
	

	
	20
	

	2. Knowledge and Understanding Skills

	
	

	Evidence of in-depth knowledge and understanding of existing research and gaps in your field which has led to the choice of research aims and question/s. Demonstrate that you are aware of areas of debate and how research can contribute to debate in your field.
	
	

	
	10
	

	3. Cognitive and Intellectual Skills

	
	

	 Evidence of in-depth critical engagement with the research process in the discussion in your paper. Examination and critical reflection of decisions that were made. 
	
	

	
	40
	

	4. Practical Application Skills

	
	

	Clearly demonstrating implementation of methods in practice and understanding the complexities of the context. Critical reflection on the implementation of research in practice.
	20
	

	
	
	

	5. Transferable Skills for Life and Professional Practice

	
	

	Demonstrate awareness of all ethical issues addressed in line with sound ethical principles adhering to UWTSD ethical guidelines and those of any other appropriate professional bodies in relation to your research. 

	10
	

	
	
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	%

	
	Up to 1 week late (50% Max)
	
	

	
	Over 1 week late (0%)
	
	













Reflections on conducting a small-scale research project.

This reflective paper will begin with a brief summary of the main research paradigms in order to present a rationale for the location of this study within the chosen paradigm. It will then proceed to critically review the design of the study and any improvements that could have been made. Finally it will conclude with current thoughts and reflections regarding future research studies in this and other areas associated with the course.

Within social science research, a range of research philosophies and paradigms exist. Debates between the empiricists and the rationalists of ancient Greece regarding the acquisition of new knowledge were revisited after the Renaissance through philosophers such as the rationalist Rene Descartes and the empiricists John Locke and David Hume  (Khaldi, 2017). These debates were furthered by the likes of Auguste Comte who initiated the positivist movement, which was then followed by the post-positivist movement. The outcome of these ontological and epistemological debates is the categorisation of research into three major paradigms – the inductive, qualitative approach that Creswell and Creswell (2017) describe as a means for exploring and understanding the meaning individuals or groups ascribe to social or human problems, the deductive or quantitative approach which they describe as a involving testing objective theories by examining the relationship among variables, or the mixed-methods approach which blends the characteristics of both.

Each research paradigm comes with its own strength and limitations. Whilst the qualitative approach allows the opportunity to understand the meaning that individuals ascribe to situations, the subjective nature of the research means that the biases of the researcher and the participants may influence the findings (Cohen, Manion and Morrison, 2018). The findings are also specific to the individuals and social context in which the research was conducted. Similarly, whilst the quantitative approach is more objective in nature, and is able to remove many of the individual biases that may be present in qualitative research, the research generally involves the testing of a hypothesis that is based on a theory or premise – the validity of the research outcomes relies on the initial theory or premise being valid (Khaldi, 2017). The research also often accepts or rejects a hypothesis, thus confirming IF but not necessarily WHY the findings have occurred. The mixed-method paradigm involves combining qualitative and quantitative methodologies to gain the most balanced understanding of a topic.

Within fields such as education and sport psychology, much research involves human behaviour and thus qualitative research with its subjective nature is often the appropriate paradigm within which to locate the research. However, the natural sciences adhere to the idea that the laws of nature ‘are absolute and discoverable by objective, systematic observations and investigations that are not influenced by humans’  (Thomas et al., 2022, p.14). Since this research project aimed to determine whether a carbohydrate solution would influence exercise performance via the subconscious activation of brain regions and the secretion of neurotransmitters, then it lies within the natural science of biology, and thus a quantitative methodology located within a positivist paradigm was selected. 



Within an experimental study, Thomas et al. (2022) cite the importance of identifying the independent and dependent variables at the start of the research process, with the independent variable being what the researcher is manipulating, and the dependent variable being the effect of the independent variable. In this study, since the main aim was to determine if CHO mouth-rinse had an effect on performance, then the independent variable was the mouth rinse condition (CHO or PLA). The dependent variables were the outcomes that were measured and statistically analysed to determine if there were any differences between conditions.

In deciding the dependent variables, an attempt was made to not only determine if there was an effect on performance, but also to measure some secondary variables that might help to determine what the cause of any such effect might be. The primary dependent variable was therefore total repetitions performed, since this would represent the total volume of the session, and hence the ‘performance’ measure – this is the main outcome used in the majority of published studies  (Rodrigues Oliveira-Silva et al., 2022). The physiological measures of heart rate (at the end of every set) and blood lactate (after completion of the whole session) were recorded as secondary outcomes measures to determine whether there was a difference in the internal physiological load between conditions – that is, did the participants physically work harder in either condition. Perceptual measures were also recorded in order to determine if participants ‘felt’ differently – RPE  (Borg, 1982) measured how hard each set felt, the ‘Feeling Scale’  (Hardy and Rejeski, 1989) measured the affective valence of the participants (i.e. their feelings of pleasure/displeasure) and the ‘Felt Arousal Scale’  (Svebak and Murgatroyd, 1985) measured arousal or activation (e.g. bored vs excited). Although these measures were perceptual, the instruments used were numeric scales rather than qualitative instruments such as interviews, thus the research remained within the qualitative paradigm, as opposed to moving into the realm of mixed methods research.

The results showed no significant difference between any of the measures suggesting that there was no difference between conditions. However it must be remembered that the sample size was quite small (12). An a priori power calculation using G*Power suggested that if there was a large effect size, then a sample of 12 would be the minimum required to show a difference, however if the effect size was moderate, then a sample size of 34 would be required to show significance. In the meta-analysis by Rodrigues Oliveira-Silva et al. (2022), of the 13 studies analysed, 8 showed no significant differences whilst 5 did show differences, with effect sizes ranging from small to large, suggesting a large heterogeneity of findings. It is therefore possible that a larger sample size may result in different findings. A risk of having a small sample size is that one or two ‘outliers’ or erroneous data points can skew the results (Thomas et al., 2022) however presenting the data graphically as individual differences can help identify if this is the case. As can be seen in figures 2-4 of the poster, although some participants did have quite large changes in comparison to others, the ratio of those increasing to decreasing values between conditions is either 5:7 or 6:6 suggesting no obvious trend or clear outliers.

In order to attempt to maximise both internal and external validity, a number of control measures were put in place. Firstly both the participants and researcher were blinded to the treatments. This was important to ensure that awareness of the treatment did not bias the outcomes in any way (Thomas et al., 2022). To ensure proper blinding of participants, a pilot study was conducted whereby a group of participants had to perform a ‘taste test’ on the two mouth-rinses and were asked to state which they thought contained the carbohydrate. Of 20 participants, 9 correctly identified the CHO and 11 were incorrect, suggesting that it was not possible to identify the CHO by taste. In order to also blind the researcher, to prevent any bias influencing results, the two mouth-rinses were mixed and placed in identical clear bottles, then given to an independent individual who labelled the bottles A and B and recorded which contained CHO. This was only disclosed to the researcher after data collection had been completed. This double-blinded strategy was employed by a number of recently published studies (Decimoni et al., 2018) and was effective in this project.

Although the results showed no significant difference between the treatment group (CHO) and the placebo group (PLA) what it does not show is whether both groups improved in comparison to having no mouth-rinse at all. A third treatment group who had no mouth-rinse could have been included in order to determine whether there was in fact a ‘placebo effect’  (Thomas et al., 2022) in the group who received a mouth-rinse with no carbohydrate. The scale of the present study precluded this from happening, however this will be considered in future studies. If this was to be implemented then it would change the statistical analyses performed since the paired-samples t-test can only be used to determine a difference between two paired sets of data (Morrow Jr et al., 2015), for three or more sets of data a repeated measures ANOVA with post-hoc analysis would be appropriate (Thomas et al., 2022).

To attempt to minimise any confounding variables such as sleep, diet and exercise habits, each participant performed the two sessions at the same time and day of the week, 7 days apart. Participants were also given instructions regarding abstaining from exercise and caffeine for 24 hours and having a breakfast which included 50g of carbohydrate, but no food for 2 hours prior to the testing. Along with stating these conditions in the information sheet which was signed in the familiarisation session, a tick-list was also included on the data collection sheet ensuring that the participants were asked at the start of each testing session if they had followed the guidelines, and had not forgotten. If a participant had not followed the guidelines their data would not have been used. In hindsight, rather than asking participants to confirm that the conditions had been met, it may have been more thorough to have asked them on each occasion to list, for example, the food and drink they had consumed that day so that a direct comparison could have been made to confirm adherence.  

To minimise the risk of a training effect influencing the results, i.e. participants being stronger/fitter in the second testing session as a result of participating in the first session, two control measures were put in place. Firstly the sessions were conducted in a randomised, counter-balance manner – that is, half of the participants performed the CHO first, whilst the other half performed the PLA first, and the allocation was randomly assigned using a computer-based random number generator software. Secondly, inclusion criteria stated that only those who had participated in resistance training at least once per week for a minimum of six months could participant, due to the large initial gains that are made when starting a resistance training programme. Again, this was included in the information sheet but not actually confirmed – in future studies it would be wise to ask participants to record a brief summary of the training completed in the previous six months.

As far as the design of the actual resistance training session is concerned, the meta-regression performed by Rodrigues Oliveira-Silva et al. (2022) was used to determine the appropriate variables. They concluded that CHO mouth-rinse tended to have the greatest effect when exercise sessions were of quite high intensity (loads that resulted in 10 or less repetitions) and where multiple sets of multiple exercises were performed, resulting in significant fatigue. As a result the session involved a circuit-based format of six exercises performed to failure, three times round, at a load that should result in a maximum of 10 repetitions to failure. To determine this load, a familiarisation session was performed where participants worked in pairs to establish each other’s 10RM on each exercise, under the overall supervision of the researcher. However during the first testing session, the mean number of repetitions performed by the participants in the first circuit was over 13 repetitions with some individuals performing over 20 repetitions, suggesting that the calculation of 10RM was not conducted thoroughly. This may well have had an impact on the findings, since a number of studies have shown that CHO mouth rinse does not have an effect when rep ranges are high (Rodrigues Oliveira-Silva et al., 2022). In future studies, calculation of load should be personally supervised by the researcher rather than delegated to research assistants whilst being overseen. Alternatively,  a second familiarisation session could have been conducted whereby participants performed the full workout, but with no mouth-rinse – this would have highlighted any miscalculation of load, which could then have been amended prior to the data collection. The requirement for the session to be significantly fatiguing was achieved however, with very high blood lactate levels averaging approximately 18 mmol.L-1 after each session.

Ethical approval was gained prior to data collection, however one potential ethical issue was the selection of participants. Due to the short timescale for completion of the study, a convenience sample of undergraduate sport and exercise science students were recruited. This potentially causes an issue with regards to the participants right to withdraw, since the participants may feel obliged to take part due to the researcher being their module tutor. This was mediated as much as possible by offering all students an opportunity to either be a participant or be a research assistant (record the data of the participants) or not participate at all. It was made very clear verbally and in the information sheet that participation was entirely voluntary and would not affect their standing within the University or relationship with staff, however in future, whenever possible, use of students who are currently enrolled on modules being assessed by researchers will be avoided. If the research had been qualitative and involved the participants giving their opinions then there would potentially have been a greater issue since they may have felt obliged to say what they felt they were expected to say, and hence biased the results, however since the primary dependent variable was a physical performance measure, this was less likely to be an issue.

Another variable that can influence the effectiveness of CHO mouth-rinse is the fed state of the participants. Studies have generally shown that CHO mouth-rinse is most effective in fasted participants – particularly after an overnight fast (Jeukendrup and Chambers, 2010). This was considered as a condition, however it was discounted due to the impact it may have on recruitment of volunteers and also on their abilities to concentrate on their studies if they are not used to fasting. If this topic is taken forward to dissertation, the use of overnight-fasting needs to be seriously considered.

Organisationally the data collection went well. Having collected data for years in laboratory practical lectures I have learned the importance of having clear and easy to interpret data collection sheets to minimise the risk of data recording errors. After the familiarisation session I created individual data collection sheets for each participant with their load for each machine clearly recorded and a box for all variables that needed recording. I also ensured I recorded details such as the type of cv machine used during the warm-up, their individual settings for each machine (seat height, etc) and the starting exercise for the circuit, to ensure that both sessions exactly replicated each other. Using research assistants made the data collection much more time-efficient since up to six participants could be tested at the same time by all starting at a different point on the circuit. Each participant had a research assistant who went around with them, adjusting the seat height and the weight pin so the participant only had to focus on the actual exercise, and recording the reps, heart rate and RPE. By having comprehensive and detailed data collection sheets, and supervising all sessions I am confident in the accuracy of the data collected, however had I planned a second familiarisation session as suggested above, this would have provided the research assistants with an opportunity to practice their data recording skills, thus reducing the risk of errors further.

The aim behind choosing this topic for the small-scale research project was to pilot the methods with the aim of taking it forward to dissertation. My initial reaction to the lack of anything close to a difference between the two conditions was to discount this as a dissertation topic, however it is important to remember that studies that do not show an effect are as important as studies that do show an effect since it provides a balanced viewpoint to a research area. Publication bias is a critical problem in research literature since studies that have greater significance of findings have been shown to be more likely to be published than those that do not show significance (Lin and Chu, 2018). It is thus important that studies showing no difference are also published otherwise meta-analyses will give a skewed impression of the effect being studied. A growing number of researchers are arguing that all research studies should be pre-registered prior to commencing, in order to provide a more balanced view of the research landscape (Van't Veer and Giner-Sorolla, 2016).

As discussed above, some modifications to the methods and a recruitment of a greater number of participants will provide more confidence that any findings are valid and not due to any methodological issues. However a line must be drawn with regards to the logistical and organisational implications of these modifications. For example, if the research were repeated with 34 participants, completing the session in CHO, PLA and no mouth-rinse conditions, in both a fasted and fed state, having performed two familiarisation sessions, this would result in eight 45-minute visits per participant. This would not only be a significant commitment to expect from the participants and researcher, but would also increase the likelihood of drop-outs, and also increase the likelihood of a training effect taking place across the duration of the study.

Thus a period of reflection will now take place prior to the commencement of the dissertation part of the programme in order to determine whether this topic will be taken forward or not. Whatever the outcome, this process has provided an introduction into, and confidence in, conducting a placebo-controlled trial, and has certainly whetted the appetite for further research in this and other sport and exercise related fields.
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