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The First study “Post activation potentiation for Muay Thai kicking performance” Illustrates the possible effects on high intensity resistance training and its relation to enhancing a Muay Thai fighter’s roundhouse kick. The intervention was developed in accordance with the theory that postactivation potentiation (PAP), a neuromuscular response that is triggered when performing heavy or explosive exercises, can temporarily enhance muscle force output (Gouvêa et al., 2013). The study considered the alternative outcomes that timing between the conditioning stimulus by implementing 3 different rest intervals.  The study’s targeted population decided for assessment was 17 (mean age of 25.3 years; body mass of 78.0kg) Muay Thai fighters with at least 2 years’ experience. 

Subjects’ power and strength were assessed by examining their baseline roundhouse and teep kicks, measured by a force measuring device (PowerKube). The Pap protocol consisted of participants completing 4 rep max back squats and then resting for a period of 2, 5 or 8 minutes. The study applied a randomised controlled trial design in the rest intervals on separates days with specifically 72 hours between to overall minimize carry over effects. Completing the rest intervals, participants are instructed to perform 10 roundhouse and teep kicks to observe any acute enhancement to power. Comparing both baseline and PAP influences, the results indicated a significant improvement to the participants roundhouse kick power during the 5-8-minute rest interval. Similarly, The participant’s teep kick power increased post during the 5–8-minute rest interval.

The study concluded that the application of a post-activation potentiation protocol incorporating heavy squat exercises, significantly enhances kicking performance among Muay Thai fighters. Although potentiating effects are only influenced with the inclusion of a sufficient rest period before fighters’ performance (5-8 minutes). Considering the design of the study, including a within subject randomised crossover design via different intervals of rest strengthens the validity of its discoveries. Also incorporating sport specific kicking techniques and objective power measurements provides detailed reliability for Muay Thai practitioners to utilise in future practise. However, the studies small sample size of 17 male subjects can influence the generalisability of the results, and the intervention was custom to influencing acute change rather than long training/performance periods 
The second study “Immediate effects of structured and natural deep breathing on heart rate variability and blood pressure in community dwelling older adults” investigates the potential of short accessible respiratory interventions to elicit acute modulation in cardiovascular regulation among the aging population. The study opted for 26 older adults to complete two trial conditions, first condition required participants to attempt structured deep breathing while utilising paced inhalation and exhalation at a specified frequency. Whereas the second condition required participants to engage in natural deep breathing in accordance with their overall self-selected rhythm.  Participants were assigned to the trial conditions by implementing sealed envelopes to align with a randomised two group intervention design. To assess the influences in both conditions, the study opted to measure physiological indicators such as heart rate, systolic and diastolic blood pressure and heart rate variability (HRV) with validated monitoring equipment before and after each condition to ensure credibility (Laborde, Mosley & Thayer, 2017). Both interventions produced reductions to heart rate and blood pressure and overall increase in HRV. Comparing both condition trials, the study findings pronounced that the structured breathing protocol condition exhibited a greater significance to optimizing short term autonomic response. 
The study incorporates key methodological strengths, most notably it’s randomised allocation procedures and the reliance on objective physiological indicators. Both features aligned to minimise overall selection bias and substantially dictate the study’s internal validity. The feasibility of the intervention for especially older populations would prove relevant considering the low cost and easy engagement to improving health outcomes. Nevertheless, key limitations to the study included a modest sample size and that only recruited exclusively community dwelling older adults. Both limitations restricting generalisability and overall external validity to results. I selected the study due to my interest in low sustainable interventions that relate to improved physiological regulation, especially in older populations who endure barriers when attempting physical activity. Appraising the study signified the importance of internal validity, it’s intervention feasibility when concluding evidence for practise. 

The study by Schoenberger et., “The impact of acute physical exercise on cognitive performance” investigated whether a singular bout of moderate intensity could elicit immediate enhancements to cognitive performance. The studies focus prioritised analysing cognitive domains such as reaction behaviour and sustained attention. In sporting context, the study theorised aerobic endurance and resistance exercise has been shown to facilitate neural activation and attenuate reaction time. Collectively these neuromotor adaptions suggest an overall enhancement in executive performance, particularly relating to domains such as inhibitory control. The study opted for 31 students (19-27 years) to participate in testing. Participants were instructed to complete a structured exercise protocol followed by a standardised neurocognitive task assessing working memory, attention control, processing speed and executive function. The authors of the study reported a significant improvement to cognitive measures post exercise, evidently supporting the studies theoretical model that acute exercise has the potential to elevate cognitive performance.  

Methodologically, the study demonstrated a clear refined protocol that validated cognitive assessment and detailed control to analysing acute exercise stimuli. The study displays strong internal validity, but limitations can be considered in relation to the modest sample size and a largely uniformed participant group. Consequently, the evidence restricts the generalisability of populations that differentiate in age, health status or baseline fitness. Extensive research should be applied the study as it facilitates practical significance to observed cognitive enhancement. I selected the study because it aligned with my interest in how rapid behavioural interventions can strengthen cognitive function in real world settings. Appraising the work provided insight into underscoring the importance of precise intervention protocols, cautious consideration to transferring acute experimental effects into relevant practise and robust outcome measures. I selected this study because it aligns with my interest in how rapid, low-cost behavioural interventions can support cognitive functioning in everyday settings. Appraising this work underscored the importance of precise intervention protocols, robust outcome measures, and cautious interpretation when translating acute experimental effects into practice.

Mini Research report
Introduction 
Vast studies have widely investigated acute physical activity for its immediate effects on cognitive performance, with evidence suggesting single exercise bouts can enhance overall executive functioning, reaction behaviour and inhibitory processing (McMorris & Hale, 2012). Aspects such as elevated arousal, increased cerebral blood flow and neurochemical pathways activation which is associated with memory and attention span (Lambourne & Tomporowski, 2010). Other research discovered profound enhancement to Stroop task performance when subjected to high intensity aerobic endurance, resulting in increased neurochemical and physiological changes such as arousal and serotonin (Zimmer et al., 2016). Similarly, a study published by Liu reported that exercises associated with coordination possess the ability to improve executive functions, including cognitive flexibility and attentional control (Liu et al., 2017). Collectively, many studies depict physical activity to provide short term advancements in executive functioning. Stroop test especially highly respected assessment to acute exercise induced differences (Wilke et al., 2019). Reaction based assessments such as BlazePods allow valued insight into an athlete’s response efficiency and processing speed. 
The new study conducted, aimed to assess the effects of acute high intensity resistance training circuit could alter reaction behaviour and executive function. Participants were instructed to complete a Stroop and blazePods test followed by a structured multi body exercise circuit, requiring subjects to complete 10 RM for every set. Study applied reaction testing to assessed pre and post of circuit to compare significance in overall cognitive performance. Studies hypothesis is based on preexisting evidence that identifies cognitive performance can heighten after enduring short term intense exercise. 

Methods 
Participants recruited were undergraduate students attending scheduled laboratory sessions. All students provided verbal consent to participate in assessment which followed an experimental design with a pre-test and post-test comparison to identify immediate cognitive effects via acute resistance exercise circuit. The baseline cognitive performance measurements consisted of a Stroop test on an iPad assessing selective attention and inhibitory control. Also, a BlazePod reaction task was implemented to examine participants overall visuomotor function (de Oliveira et al., 2021) All conditions were standardised to ensure credibility. The intervention for testing consisted of a machine resistance training circuit with 3 rounds of six different exercises. Exercises included chest press, lat pulldown, leg extension, shoulder press, seated row and leg press. Every set demanded participants to perform predetermined 10 repetition maximum(10RM). Participants were given a familiarisation period before testing to standardises correct lifting technique and adjust to correct weight/seat pad. Between sets participants have 90 seconds rest and transfer to next machine. Completing the circuit, participants instantly repeat the same baseline cognitive performance tests. Data were recorded and transferred to a spreadsheet for analysis and with all ethical expectations adhering to classroom based practical research.

Results 
Table 1
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Analysis revealed minor enhancements across several cognitive measures after participants subjected to acute resistance training. BlazePods average time distinguished little to no difference throughout both conditions (pre: 351.3 Ms, post:352.0 Ms). Second test did eventually identify a slight variation (343.5 Ms) providing a modest increase in visuomotor processing speed. Blaze pods statistics for hit number post originally decreased from 63.0 to 62.7 whereas   during the second phase of post testing the number increased to 64.0 implying a gradual improvement to response frequency
Stroops accuracy immediately increased after post testing compared to baseline (baseline: 89.6%, post: 93.0%), eventually stabilising in the second post testing (92.3%). The Stroops reaction time mean illustrated a reduction after exposure to acute resistance training with pre-exercise scoring 0.99 seconds and post exercise scoring 0.94 seconds. Second post testing provided the most efficient reduction resulting in 0.87 seconds which is a clear indication to enhanced inhibitory control and improved selective attention (Chang et al., 2012). In general, the results provide descriptive detail into the effectiveness of acute resistance exercise in relation to cognitive executive function and visuomotor performance 



Discussion
The study’s findings indicated acute resistance exercise to possess enhancing effects to an individual’s reaction behaviour and executive functioning (Wilke et al., 2020). Assessments that reduce reaction time such as BlazePods and stroop test both align favourably with acute exercise resistance values to an individual’s cognitive prowess (Smith et al., 2016). Previous studies also provide efficient evidence suggesting that mechanisms, including elevated physiological arousal and enhanced attentional resource allocation, contribute to cognitive benefit following acute exercise (Lambourne & Tomporowski, 2010). Comparing all testing conditions and observing the second post-test, the results clearly support the hypothesis that the intervention optimised cognitive function, emphasizing its theoretical and practical relevance. Pesce reinforces the ideology that cognitive benefit can alter dependant on the individual’s temporal arousal and the overall demand of the task/exercise (Pesce, 2012). Considering limitations the study contained a small sample size, possible internal and external validity affected by an informal classroom environment. The study still provides reliable perspective into acute cognitive effects of high intensity resistance exercise. Exhibiting valuable insight into future experimental studies which prioritise the effect of exercise on cognitive performance. 

Critical reflection 
Examining all 3 interventions, evident contrast distinguishes between their scalability, feasibility and potential impact to real world practicality. The protocol relating to Muay Thai kicking is very specific considering the requirement of trained fighter with real experience and precise recovery intervals Gouvêa et al., 2013). Additionally, the impact on performance is especially prevalent in combat fighting population, implying low feasibility and limited scalability with high level technical coaching required to effectively facilitate a class. 
In contrast, the deep breathing intervention exhibits high feasibility with a very low cost and safe testing condition. All aging populations can benefit from the assessment, posing minimal risk of injury and its applicability across a wide range of settings (Laborde, Mosley & Thayer, 2017. The assessment doesn’t demand professional supervision when conducted, offering easy integration in all clinical or home-based settings. The study developed by 
Schneeberger testing acute moderate intensity exercise on cognitive function demonstrates high feasibility with a wide population reach and easy practicality. Scalability of the intervention can alter dependant on access to facilities, equipment and adequate safety considerations. The impact to sporting performance proves meaningful to short term cognitive function and educational/occupational context. 
Understanding the overall distinctions among the studies, the deep breathing intervention was clearly the most effective in practicality and feasible implementation to real world settings. Minimal resources are required to facilitate the test and targets all populations by improving public health. Whereas both the PAP protocol and acute moderate exercise intervention requested specific equipment, participant screening and supervised examination. The PAP intervention is only relevant to training combat athletes, limiting the overall practicality to the public and impact to enhancing health.
Within the 3 interventions, multiple contextual factors influenced the data collection. The moderate intensity cognitive exercise intervention requires free spaces/facilities to conduct a safe environment for testing, adherence and participant engagement. Barriers to PAP protocol included the requirement of professional supervision, specified equipment and the fact that its applicability is largely restricted to athletic populations (Pontifex, Hillman & Polich, 2009). The deep breathing intervention proves be the most accessible regardless of activity level or mobility with very minimal barriers to consider. 

The present investigation sought to evaluate the acute effects of a 10-repetition maximum resistance circuit on Stroop and Blaze Pods performance. Drawing on data obtained from the mini study, favourable improvements towards executive functioning were analysed post exercise. Exhibiting overall reduction to reaction time in the Stroop test, further supporting the evidence to enhancement to cognitive function after exposed to short term resistance exercise. Variability in the BlazePods identified a modest improvement to cognitive change, highlighting a possible inconsistency with individual differences (Jakobsen et al., 2012)
The study demonstrated high intensity circuit training can elevate cognitive function. Compared to the deep breathing intervention, physiological arousal is an important factor to digest when structuring or understanding result outcomes. 
Overall, the comparison across the studies emphasizes that intervention feasibility and scalability are vital aspects to implement when examining the impact. While the mini study provided valuable insight into physiological intensity and its acute effects. studies prioritising real world applicably can offer strong practicality to investigations across diverse populations (Tomporowski & Ellis, 1986). Further underscoring the importance of intervention design and studies that are ecologically valid to real world settings. 
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