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In my experience as a teacher of pronunciation to learners of English as a Second Language (ESL), I have observed that consonant clusters can be extremely challenging for speakers of certain languages, notably east Asian languages such as Mandarin, Japanese, Korean and Thai. Given that speakers of these languages alone account for approximately 15% of the world’s population (Ethnologue, 2024), it is vital that ESL teachers are equipped with techniques to help their students overcome these challenges. However, I have failed to find effective techniques in commercially available resources, and I have struggled to develop effective techniques of my own. This appears to be due to a disconnect between pronunciation research and practice (Levis, 2016; Pennington, 2021).
During my Module 4 research into cognitive load, I was surprised to discover that several moderators of cognitive load are commonly believed to be improved by mindfulness-based practices, including attentional control, emotional regulation and self-awareness (Bishop et al., 2004; Tang et al., 2015). This suggests that mindfulness-based techniques could be used to help students pronounce consonant clusters. Therefore, I will produce a mindfulness-based pronunciation exercise to help ESL students produce consonant clusters accurately. This will equip ESL teachers with an important tool which they can use to help their students achieve their language goals.

[bookmark: _Toc230873756]Planned program of study
Theoretical influences
Attention is often distracted away from pronunciation in favour of more semantically important information (i.e. vocabulary and grammar) when speaking a foreign language (Kormos, 1999; Skehan, 2009). Meanwhile, negative emotions associated with challenging pronunciation features may only distract attention further (Choi et al., 2014; Darling-Hammond et al., 2024; Mora et al., 2024). Finally, articulatory precision may be reduced in students with low awareness of somatosensory information (Nip et al., 2023). Recent findings from neuroscience support claims that mindfulness-based practices can mitigate these challenges through the benefits of improved attentional control, emotional regulation and self-awareness (Bishop et al., 2004; Tang et al., 2015).


Best practice influences
To the best of my knowledge, very few techniques exist which directly apply mindfulness to pronunciation practice. One exception is Carrasquero (2021) who proposes a ‘proprioception meditation’ to develop students’ awareness of somatosensory feedback from consonants. However, other techniques exist which indirectly incorporate elements of mindfulness with the intention of developing attentional control. For example, Emma (2019) demonstrates a haptic technique designed to focus attention on each consonant of a cluster. Similarly, Harding (2019) encourages students to slow down and focus on what they can feel as they produce each sound. 
Methodological influences
After consulting Cooper's (1988) Taxonomy of Literature Reviews, a narrative methodology was selected for its flexible use of a broad range of literature, which is typically associated with emerging topics and limited resources (Randolph, 2009; Byrne, 2016; Snyder, 2019; Lim, 2024). The results of the literature review will be used to create a conceptual framework for the development of the consonant cluster exercise. Nelson’s (2022) onto-epistemological model will be used to triangulate this framework with best practices and Kolb’s (1984) Experiential Learning Cycle will be used to critically reflect on the results because both models centre on practice-based learning, which is the focus of this study. 
Aims & objectives
The aims of this research are as follows:
· To understand why consonant clusters are challenging for some ESL students.
· To understand how the pronunciation of consonant clusters may benefit from mindfulness.
· To develop practical techniques that I can employ in my practice to help my students produce consonant clusters accurately.
To achieve these aims, I will pursue the following objectives:
· Critically evaluate existing literature on consonant clusters and mindfulness.
· Triangulate the results of the literature review with best practices.
· Create a consonant cluster exercise based on the results of the triangulation.
· Critically reflect on the consonant cluster exercise and use the results to inform further development of the artifact.

Expected learning outcomes
By performing this research, I also expect to achieve the following individual learning outcomes:
· Learn to employ a specific practice-based research methodology.
· Learn to critically evaluate and triangulate grey literature.
· Learn to iteratively develop an artifact through critical reflection.
Activities & assessment criteria 
	Activity
	Task
	Assessment criteria

	Introduction
	Write the report introduction.
	Indicative 250-word limit (+/- 10%) and deadline indicated in Figure 1.

	Know that
	Use the University of Wales Trinity Saint David library to perform a literature review.
	Completion considered successful if it results in a conceptual framework for the development of the artifact.

	Know how
	Use grey literature to triangulate the results of the literature review and develop the artifact.
	Completion considered successful if it results in an artifact.


	Know what
	Use Kolb’s Experiential Learning Cycle (1984) to critically reflect on the artifact.
	Aims and objectives.

	Conclusion
	Summarise the results of the research.
	Indicative 250-word limit (+/- 10%) and deadline indicated in Figure 1.

	Critical reflection
	Use Kolb’s Experiential Learning Cycle (1984) to critically reflect on the research process.
	Indicative 1,000-word limit (+/- 10%) and deadline indicated in Figure 1.
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As both a teacher of pronunciation and practitioner of mindfulness meditation, I am considered an insider researcher (Mercer, 2007), which allows unique insights but with the risk of bias (Chavez, 2015). In general, I am a pragmatist – results are more important to me than the means used to attain them. However, where available, I have a preference for quantitative data because it is more generalisable but comes with the risk of limited contextual understanding (Lim, 2024b). In view of this, I will practice reflexivity to understand how my biases may influence the research and improve its credibility.
As stated in my aims and objectives, the results of my research will be used to inform my practice by developing a consonant cluster exercise which can be employed by teachers and students of English pronunciation. This distinguishes my research from pure research, which seeks to expand knowledge but has no intention of applying the knowledge in practice (Candy & Edmonds, 2018). Consequently, Nelson’s (2022) onto-epistemological model was selected as the methodology to perform the research because it places practice at the heart of the process.
Nelson’s (2022) model acknowledges three types of knowledge which he calls know that, know how and know what. Know that is propositional knowledge, that is knowledge usually obtained through reading (Nelson, 2022). To gain this knowledge, I will perform a literature review to synthesise current theories and create a conceptual framework for the development of the consonant cluster exercise. After consulting Cooper's (1988) Taxonomy of Literature Reviews, a narrative review was selected as the preferred methodology because, although my goal is to integrate and generalise my research outcomes, a systematic review is not possible for several reasons. Firstly, a systematic review requires exhaustive coverage, which is not feasible given the time and word count limitations (Randolph, 2009). Secondly, a preliminary search confirmed that mindfulness-based pronunciation practice is a new concept, and narrative reviews allow the flexibility and broad literature coverage necessary to deal with emerging topics (Byrne, 2016; Snyder, 2019). The risk of bias associated with such an approach can be mitigated by employing some of the rigour associated with systematic reviews (Ferrari, 2015). In view of this, I will use the following inclusion criteria when selecting literature for the review:
· Must be a peer reviewed journal article.
· Must be written in English, the only language I can understand at an academic level.
· Must be published after 1990, the year in which Kabat-Zinn's (1990) book Full Catastrophe Living popularised mindfulness in the West.
Additionally, Nelson’s (2022) model also incorporates know how, which is procedural knowledge, that is knowledge usually learnt incrementally through experience. For example, teaching techniques which have been developed through trial and error may not exist anywhere except within the teacher’s memory. This type of knowledge will be obtained from a range of online resources such as YouTube videos and blogs. These resources are considered grey literature, which lacks scientific credibility (Paez, 2017). However, the credibility of grey literature can be improved through triangulation, which corroborates evidence from multiple sources (Lim, 2024a). Consequently, I will triangulate the grey literature with the results of the literature review and use it to develop the consonant cluster exercise.
Finally, know what is reflexive knowledge, that is insights learnt through the research process about what works and the implications it has on practice (Nelson, 2022). I will obtain this knowledge through critical reflection using Kolb’s (1984) Experiential Learning Cycle (Figure 2).
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[bookmark: _Ref227680472]Figure 2. The Experiential Learning Cycle (Kolb & Kolb, 2018)
Kolb places experience at the heart of his learning model and believes that knowledge is obtained through the transformative process of reflection, conceptualisation and experimentation (Kolb, 1984; Morris, 2020). This resonates with Nelson’s (2022) model which similarly embraces experiential knowledge, or know how. Consequently, it is well suited to perform the reflection, the results of which will be used to iteratively develop the consonant cluster exercise until it meets the aims and objectives.
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Speech is produced by sending information about an utterance from the brain to the speech organs for articulation, the accuracy of which is confirmed via auditory and somatosensory feedback (Houde & Nagarajan, 2011; Guenther & Vladusich, 2012). Speakers of foreign languages may experience difficulty articulating an utterance accurately due to differences between the native and foreign language phonologies (Flege, 1995; Collins et al., 2019; Archibald, 2021). For example, no consonant clusters exist in Japanese except before /j/ so native Japanese speakers are likely to find English consonant clusters challenging (Collins et al., 2019). The consequences of failing to articulate an utterance accurately can range from mild amusement to communication breakdown (Collins et al., 2019; Babatsouli, 2022). As a teacher of pronunciation to students of English as a Second Language (ESL), I have developed techniques to help students overcome many of these challenges. However, I have struggled to develop techniques to facilitate the pronunciation of consonant clusters.
Some ESL students may face further difficulties producing consonant clusters accurately for several reasons. Firstly, their attention may be distracted away from pronunciation by the demands of grammar and vocabulary during speech (Kormos, 1999; Skehan, 2009). Secondly, the negative emotions associated with producing challenging consonant clusters can distract attention further (Choi et al., 2014; Chen et al., 2022; Darling-Hammond et al., 2024; Mora et al., 2024). Finally, some students may have low self-awareness of their speech organs which can impede articulation (Nip et al., 2023). These are all cognitive functions which mindfulness is reported to improve (Bishop et al., 2004; Tang et al., 2015).

[bookmark: _Toc230873760]Know that
Attentional control 
Attentional control is the ability to focus on the relevant acoustic dimensions of a foreign language and distinguish them from those of the native language during speech perception and production (Saito et al., 2024). For example, Mandarin speakers are likely to focus on spectral information but their ability to pronounce English consonant clusters accurately will depend more on their ability to sequence sounds temporally. 
Attentional control has been the subject of several studies in the context of speech motor learning which, perhaps counterintuitively, conclude that an external focus, which concentrates on the intended outcome, improves performance compared to an internal focus, which concentrates on the required movement (Freedman et al., 2007; McAllister Byun et al., 2016; Atkins, 2017; Bauerly & Mefferd, 2023). For example, Lisman & Sadagopan (2013) observed slower more variable productions in 20 monolingual English speakers who were asked to perform a speaking task with an internal focus when compared to the same task performed with an external focus. The researchers explain that this is because an internal focus interferes with an already automated process by attempting to consciously control it. 
However, ESL students who consistently mispronounce consonant clusters clearly have not automated the process and their success will partly depend on their ability to focus on relevant acoustic information (Mora & Darcy, 2023; Saito et al., 2024). This has significant pedagogical implications because students with poor attentional control are less likely to benefit from naturalistic language input, despite evidence that meaning-orientated exercises are more likely to transfer to spontaneous speech (Saito, 2012; Gordon, 2021; Mora & Mora-Plaza, 2023; Ruan & Saito, 2023). Saito & Tierney (2025) discovered that as much as 35.2% of the population may fall into this category and recommend engaging these students in more controlled exercises first. Consequently, a controlled consonant cluster exercise is more likely to be effective than a free exercise.
To the best of my knowledge, no studies have tested the effect of mindfulness on attentional control in the context of foreign language pronunciation. Bajestani et al. (2024) observed improved attentional control and reading comprehension in a group of 30 ESL students following a mindfulness intervention. However, attentional control data was collected using a self-report questionnaire, which is more subjective than physiological measures such as eye tracking (Gao & Zhang, 2023). Despite this, a meta-analysis of 23 studies identified an overall benefit of applying mindfulness to foreign language learning (Babanoğlu & Atalmış, 2025), and there is considerable evidence from sport science that mindfulness improves attentional control (Verhaeghen, 2021).
While these studies attest to the benefits of mindfulness, they do not identify the specific element which is responsible for improved attentional control. Mindfulness is formed of two components: Focused Attention (FA), that is concentrating on a specific thing, and Open Monitoring (OM), which is the non-judgmental acceptance of the experience (Bishop et al., 2004; Lutz et al., 2008; Tang et al., 2015).
Chin et al. (2021) identified the relevant component in a study that compared the two; a group of 53 participants received FA training only while another group of 54 received FA and OM training. Attentional control was measured before and after the intervention and compared to a control group of 30 participants. Results showed that both experimental groups improved equally when compared to the control group. This suggests, perhaps unsurprisingly, that FA is responsible for the improvement in attentional control and should be incorporated into the consonant cluster exercise.
Emotional regulation
Negative emotions, such as anxiety, impede our ability to learn (Darling-Hammond et al., 2024). Foreign Language Anxiety (FLA) includes a range of negative emotions that may arise in response to learning or communicating in a foreign language (Mora et al., 2024). Teimouri et al. (2019) performed a meta-analysis of 97 studies and discovered that anxiety has an overall negative effect on language learning and accounts for 13% of variance. Consequently, FLA can have a significant impact on learning outcomes.
Mora et al. (2024) demonstrated a link between task complexity and anxiety in a study which compared a group of 22 ESL students who performed a complex speaking task to another group of 22 who performed a simple speaking task. Results showed that the complex speaking task increased anxiety and decreased fluency compared to the simple task even after controlling for proficiency and working memory. This is significant for several reasons. Firstly, consonant clusters are likely to be considered complex for speakers of languages which lack them (Flege, 1995; Collins et al., 2019; Archibald, 2021). Secondly, fluency is a measure of temporal aspects of speech production (Skehan, 2009; Mora et al., 2024) and consonant clusters require sounds to be arranged precisely in time in time.
Finally, there is evidence that anxiety increases cognitive load (Choi et al., 2014; Chen et al., 2022). Consequently, it is in direct competition with other linguistic processes for limited attentional resources (Kormos, 1999; Skehan, 2009), which likely explains the deterioration in performance observed in previous studies (Mora-Plaza et al., 2024). For example, in Zuniga & Simard (2022) 34 ESL students performed a speaking task and demonstrated a positive correlation between self-repairs and anxiety, but the number of self-repairs was even greater for students with low attentional control.
Several meta-analyses have observed an overall benefit of mindfulness on anxiety (Chen et al., 2012; Hue et al., 2025). Previous studies have confirmed that these benefits stem from the OM component of mindfulness (Lindsay et al., 2018; Chin et al., 2019). Tang et al. (2015) explain that this is because OM improves cognitive control of emotional stimuli which would otherwise lead to an emotional response.
However, Fox et al. (2014) discovered a high risk of publication bias in a meta-analysis of 21 neuroimaging studies examining meditation practitioners, suggesting only studies with strongly positive results are published while studies with moderate or negative results are not. Nevertheless, some meta-analyses have confirmed the positive results even after accounting for bias (Vøllestad et al., 2012; Zhou et al., 2020).
In view of these studies, the consonant cluster exercise should be a simple task and incorporate OM (Lindsay et al., 2018; Chin et al., 2019; Mora et al., 2024). Furthermore, the practitioner should do their utmost to create a friendly and relaxing learning environment when employing the exercise in order to minimise any other negative emotions that may interfere with the performance of the task (Choi et al., 2014; Darling-Hammond et al., 2024).
Self-awareness
Both auditory and somatosensory feedback is used to monitor the accuracy of an utterance during speech (Houde & Nagarajan, 2011; Guenther & Vladusich, 2012). This is evident in adults who become deaf but can continue to speak in the absence of auditory feedback. Nasir & Ostry (2008) proved that this is not just the result of muscle memory by altering the somatosensory feedback of 5 deaf adults; the results showed that the participants adapted to the mechanical perturbation with a similar degree of accuracy as non-deaf participants.
The somatosensory system is responsible for the perception of various internal and external stimuli, but it is the senses of touch and proprioception which contribute most to speech (Kent, 2024). Nip et al. (2023) demonstrated the contribution of these senses in a study which measured 25 participants’ accuracy in the production of a phrase with high tactile feedback, and another with low tactile feedback. The results showed that accuracy was lower for the phrase with low tactile feedback, and even lower for participants with low proprioceptive acuity.
This is significant because consonants differ in the amount of somatosensory feedback they provide, and the accurate pronunciation of consonant clusters depends partially on a student’s awareness of that feedback. This may explain why, in my experience, students are more likely to omit the /r/ in the clusters /pr/, /tr/, /kr/ etc, because it provides less tactile feedback compared to the preceding consonants. Consequently, the stimuli used in the consonant cluster exercise should provide both tactile and proprioceptive feedback.
A meta-analysis of 15 studies by Treves et al. (2019) identified an overall benefit of mindfulness on self-awareness. For example, Mirams et al. (2013) tested 62 participants’ ability to detect vibrations in their fingers before and after a 1-week mindfulness course and observed improved accuracy following the intervention. Neuroimaging studies have identified a link between FA and self-awareness (Guidotti et al., 2023), suggesting self-awareness may benefit from the same exercises as attentional control.
However, the effect size identified in the meta-analysis by Treves et al. (2019) was small, which the researchers suggest may be due to the tendency for mindfulness-based exercises to focus attention on multiple stimuli, as opposed to just one. Consequently, mindfulness techniques which focus attention on a single stimulus may prove more effective. For example, tai chi is a mindful exercise which focuses attention on the fingers and Kerr et al. (2008) observed greater tactile acuity with a large effect size in a group of 14 tai chi practitioners when compared to a control group. In view of this, the consonant cluster exercise should focus attention on a single stimulus.
Conceptual framework
In summary, the consonant cluster exercise should:
· Be a controlled exercise.
· Be a simple task.
· Incorporate FA.
· Incorporate OM.
· Focus on a single stimulus.
· Provide both tactile and proprioceptive feedback.

[bookmark: _Toc230873761]Know how
A body scan is a popular form of mindfulness meditation which involves directing attention to different parts of the body, noticing any sensations and accepting them non-judgmentally (Mirams et al., 2013). The body scan is a staple feature of the popular mindfulness application Headspace (Headspace, 2026). The application incorporates FA into prerecorded guided meditations by encouraging users to “scan down from head to toe” and “notice the different sensations”. It also incorporates OM with instructions such as “allowing thoughts to come and go” and “the moment you realise you’ve been distracted…bringing attention back again to the body”. Consequently, it is likely to improve attentional control and emotional regulation (Lindsay et al., 2018; Chin et al., 2019, 2021), and is used as the basis of the consonant cluster exercise shown in Figure 3. 
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[bookmark: _Ref229730223]Figure 3: Consonant cluster exercise iteration #1
The exercise consists of simple instructions aimed at guiding the teacher and/or student through the meditation. However, any improvement in self-awareness may be limited by focusing attention on multiple stimuli (Treves et al., 2019). In his acclaimed book on mindfulness-based stress reduction, Kabat-Zinn (2013) suggests a similar technique which involves the meditator focusing attention on a single stimulus instead: breath, bodily sensation, sound or thoughts/emotions. Consequently, improvements in self-awareness are likely to be greater while the benefits of OM are preserved through Kabat-Zinn's (2013) 7 attitudinal foundations: non-judging, patience, a beginner’s mind, trust, non-striving, acceptance, and letting go. 
Nevertheless, it is unclear how the tactile and proprioceptive feedback provided by these stimuli can benefit the pronunciation of consonant clusters. Thoughts and emotions provide no somatosensory feedback and focusing on them is unlikely to help. Sound provides no somatosensory feedback but auditory feedback is used in speech production (Houde & Nagarajan, 2011; Guenther & Vladusich, 2012). Consequently, any improvement in self-awareness of speech sounds is likely to be beneficial. 
Miyashiro et al. (2019) provided first evidence of this in an experiment that tested 15 participants’ ability to produce speech under delayed auditory feedback conditions before and after an 8-week mindfulness program. The researchers observed fewer self-repairs in the experimental group following the intervention compared to a control group of 14 participants. This indicates improved fluency in the experimental group as a result of mindfulness training. 
However, the intervention consisted of separate FA, OM and body scan meditations. The FA meditation focused attention on the breath, which is another stimulus suggested by Kabat-Zinn (2013), but one which produces different auditory and somatosensory feedback to speech. The OM meditation had no focus and instead instructed participants “to generally experience and accept events that occurred around them. For example, the flow of air, various sensations in the body or limbs (warmth and coldness, etc.), any sounds, flavors, and so on. They were instructed to just experience these events as they were, without any judgment” (Miyashiro et al., 2019, pp.40). Consequently, it is difficult to determine exactly which stimulus contributed most to the improvement in fluency and which is likely to benefit the articulation of consonant clusters.
Evidence from the field of sport science may offer some clarity: despite observing an overall benefit of mindfulness in sport, Verhaeghen's (2021) meta-analysis identified no correlation between attention monitoring and mindfulness training. The researcher suggests that this is due to mindfulness meditation typically directing attention inside the body, while the tests used to measure attention typically exist outside the body. This suggests that the focus of attention does matter and should be related to the skill being practised. Consequently, improvements are likely to be greater when attention is focused on the auditory and somatosensory feedback of the consonants which constitute a cluster. This feedback could be interpreted as the bodily sensations mentioned by Kabat-Zinn (2013) and is supported by speech therapist Harding (2019) who encourages ESL students to “consciously feel each consonant sound you make” in her blog article on consonant clusters. In view of this, the highlighted wording has been added to the consonant cluster exercise shown in Figure 4.
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All of the previously mentioned techniques involve the meditator as a passive observer – practitioners are instructed to sit still and simply notice things. But speech is a physical process and the speech organs must be actively engaged in order to produce consonant clusters. Kabat-Zinn (2013) includes yoga in his mindfulness program but attention is directed towards the breath or bodily sensations not arising from speech, which limit the improvements in attentional control and self-awareness of consonant clusters (Verhaeghen, 2021). However, he also advocates mindfulness as a general approach to being as opposed to a strict set of rules to follow and suggests even focusing attention on each step as you walk from the car to the supermarket can be done mindfully (Kabat-Zinn, 2013). Consequently, there appears to be some flexibility with the movements chosen as the focus of attention as long as they include FA and OM.
In her online lecture, Brown (2026) also mentions tai chi and qigong as types of formal mindfulness practice along with meditation and yoga. Qigong includes a range of practices from meditation to martial arts, and tai chi is generally considered a form of qigong which combines slow, intentional movements with mindfulness to train the body and mind, earning it the nickname ‘meditation in motion’ (Wayne & Fuerst, 2013). A meta-analysis of 17 studies by Park et al. (2023) identified an overall benefit of tai chi and qigong on cognitive functions in older adults and confirmed that the benefits are obtained both directly through mindfulness and indirectly through physical exercise. This supports the use of movement in mindfulness-based practices and suggests that an exercise which focuses attention on not just the sensory feedback of a single consonant, but the articulation of an entire cluster or word may still provide the desired cognitive improvements in attention, regulation and awareness. 
Further support comes from the Pronunciation Special Interest Group blog of the International Association of Teachers of English as a Foreign Language (IATEFL) website, where Carrasquero (2021) proposes a ‘proprioception meditation’ which combines active articulation and mindfulness with the aim of developing students’ awareness of their speech organs in the pronunciation of the word ‘tie’. Attention is first directed to the breath, “priming them for subsequent work on specific articulatory gestures”. Next, students are instructed to “gently touch that part behind your upper teeth with the tip of your tongue…massaging that bony ridge”. Then, “slowly, inhale…get ready to pronounce the first letter of the word ‘tie’…feel the air pressure building up behind your tongue…release the air.”
Similarly, in the book Voice Work: Art and Science in Changing Voices, Sansom & Shewell (2024, pp.292) suggest a similar process for incorporating mindfulness into articulation practice. First, clients are instructed to close their eyes and focus on their breath as a precursor to subsequent exercises, but also for its stress reduction benefits. Then, attention is directed to any of the following according to the client’s needs: body posture, facial tension, jaw, tongue, laryngeal/pharyngeal area, resonance and loudness. The tongue, as active articulator, and resonance, as sensory feedback, are likely to be most relevant to the production of consonant clusters. Suggested instructions for the tongue are “explore the feeling of the tongue movements when you whisper or speak ‘AEIOU’ without moving your lips”. While suggested instructions for resonance are “make a strong fffff and feel the power of the breath between the upper teeth and lower lip. Then do the same on a strong vvvvv. Then hum on a strong mmmmm, seeing if you feel a buzz or a tickle sensation”. In view of the evidence supporting the use of movement in mindfulness practice, the highlighted wording has been added to the consonant cluster exercise shown in Figure 5.
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[bookmark: _Ref229731042]Figure 5: Consonant cluster exercise iteration #3
While these resources support the use of speech sounds in mindfulness practice, the complexity of consonant clusters may continue to present a challenge to ESL students (Flege, 1995; Collins et al., 2019; Archibald, 2021). To mitigate this, Harding (2019) encourages students to produce consonant clusters slowly because “when you slow down you have more time to feel your pronunciation and mouth movements”. Similarly, Carrasquero's (2021) ‘proprioception meditation’ encourages slow deliberate movements, as does tai chi and yoga (Kerr et al., 2008; Kabat-Zinn, 2013; Wayne & Fuerst, 2013). 
The relationship between speed and accuracy has been consistently observed in empirical studies resulting in ‘Fitts’ law’, which states that speed decreases as difficulty increases (Wu et al., 2010; Murakami & Yamada, 2025). For example, Bell & Macuga (2019) tested 41 participants’ ability to hit a target under various feedback conditions (auditory, visual, haptic and paired) and observed a positive correlation between difficulty and movement times, indicating that the participants had to slow down in order to maintain accuracy as the task became more challenging. Interestingly, the auditory only condition produced the slowest movement times, and the haptic only condition produced the highest number of errors. However, when paired together, the auditory-haptic condition produced significantly faster movement times and significantly fewer errors, supporting the use of both auditory and somatosensory feedback in the consonant cluster exercise. Consequently, ESL students are more likely to produce consonant clusters accurately if they reduce the speed of articulation and focus attention on both the sound and feeling of each consonant. In this way a complex task can be made simple. 
Furthermore, slow breathing inhibits the sympathetic nervous system, commonly known as the ‘fight or flight’ response, and stimulates the parasympathetic nervous system, commonly known as the ‘rest and digest’ response (Gerritsen & Band, 2018). For this reason, a focus on breath is a central feature of many mindfulness techniques (Kabat-Zinn, 2013; Wayne & Fuerst, 2013). Consequently, slow breaths, such as those needed to articulate a consonant cluster slowly, are likely to relax the student and promote emotional regulation. This, along with a non-judgmental acceptance of the experience should ensure that the students minimise the risk of negative emotions distracting their focus of attention away from the sensory feedback of the consonant clusters. In view of this, the highlighted wording has been added to the consonant cluster exercise shown in Figure 6.
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[bookmark: _Ref229731366]Figure 6: Consonant cluster exercise iteration #4
The previously mentioned exercises make no attempt to focus on pronunciation in meaning-oriented communicative activities and instead focus on drills and repetitions (Carrasquero 2021; Sansom & Shewell, 2024). Consequently, they are considered ‘controlled exercises’ (Saito, 2012). Controlled exercises also constitute the vast majority of consonant cluster exercises in popular ESL pronunciation textbooks such as the English pronunciation in use series (Hancock, 2007; Hewings, 2007; Marks, 2007). This supports evidence from Saito & Tierney (2025) that controlled exercises are more likely to benefit students with low attentional control. The consonant cluster exercise in its current form meets the definition of a controlled exercise.
[bookmark: _Toc230873762]Know what
Ethics
In my experience, meditation can give rise to some difficult emotions. Consequently, a student might be harmed if they have a negative reaction to the meditation. Further research to identify and remove the specific feature of meditation which is responsible for negative reactions may reduce the risk of harm to my students.
In a survey of 1,232 meditators conducted by Schlosser et al. (2019), 25.6% reported particularly unpleasant meditation-related experiences. In a similar survey of 342 meditators by Cebolla et al. (2017), 25.4% reported unwanted effects of meditation. Britton et al. (2021) noted that the rate of negative experiences reported by 96 participants of an 8-week mindfulness program was similar to that of other psychological treatments. However, Binda et al. (2022) argue that the majority of these experiences are non-serious and transitory and a natural part of the process; focused attention increases awareness of negative thoughts and feelings that already exist.
Despite this, some types of meditation may be more prone to negative experiences than others. Schlosser et al. (2019) found that negative experiences are more common during deconstructive meditation, which uses self-inquiry to challenge negative thought patterns in a similar way to cognitive therapy (Stinus & Berjot, 2026). Meanwhile, participants in the survey conducted by Cebolla et al. (2017) reported more negative experiences during long meditation sessions (> 20 minutes). Results of these surveys point towards long periods of introspection as the source of many of the negative meditation experiences. Therefore, the risk of negative experiences can be minimised during the consonant cluster exercise by keeping it short (< 20 minutes) and focusing attention on physical sensations as opposed to thoughts and feelings.
While this should minimise the risk of negative experiences, it cannot completely eliminate it. In view of this, Matko & Van Dam (2026) highlight the importance of obtaining informed consent before any mindfulness-based exercise. Consequently, all students should be made aware of the potential risks before agreeing to take part in the consonant cluster exercise. With these studies in mind, the highlighted wording has been added to (yellow) and removed from (red) the consonant cluster exercise shown in Figure 7.
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[bookmark: _Ref229731916]Figure 7: Consonant cluster exercise iteration #5
Presentation of information
Stimuli for use in the exercise are not featured in the artifact and must be selected by the user instead. Without example consonant clusters, teachers and students unfamiliar with the exercise may struggle to employ it effectively. Providing example stimuli should make the exercise more user-friendly and increase its effectiveness.
Auditory information increases cognitive load compared to visual information because working memory must be employed to remember it (Sweller et al., 1998, 2019). However, there is evidence that audio and visual working memory are somewhat independent, and presenting information in both formats may actually extend working memory limits and facilitate learning (Mayer, 1997, 2024; Sweller et al., 1998, 2019; Chung, 2008; Lee & Kalyuga, 2011; Wisniewska & Mora, 2020; Mohsen & Mahdi, 2021). Furthermore, pre-task planning can improve fluency by effectively bringing forward the conceptualisation of a task, thereby freeing up working memory which can be committed to formulation and articulation during practice (Foster & Skehan, 1996; Ellis, 2009; Skehan, 2009). Consequently, the consonant clusters should be presented visually, with further guidance and demonstrations provided verbally by the teacher.
The English pronunciation in use series provides consonant clusters in table format with individual phonemes along the column and row headings, and example words populating the cells supported by audio examples (Hancock, 2007; Hewings, 2007; Marks, 2007). In this way, students can quickly and easily see which consonants combine to form a cluster, how they are pronounced, and how they are represented orthographically. It also makes it easy for teachers and students to refer to when troubleshooting challenging clusters. For example, a student who struggles to produce clusters with /r/ may be referred to the relevant column by the teacher to practice all clusters that contain it. In view of this, the consonant clusters and words which will act as stimuli for the exercise have been added as tables shown in Figure 8 and Figure 9. The highlighted wording shown in Figure 10 has also been added.
An aesthetic design beyond this is not necessary for my practice since I try to reduce any visual distractions that can increase cognitive load and distract attention away from pronunciation (Sweller et al., 1998, 2019). Ideally, the exercise will be committed to memory and the artifact will become redundant.
	
	/p/
	/t/
	/k/
	/m/
	/n/
	/f/
	/l/
	/r/
	/w/
	/j/

	/p/
	
	
	
	
	
	
	Play
	Pray
	
	Pure

	/b/
	
	
	
	
	
	
	Black
	Brown
	
	Beauty

	/t/
	
	
	
	
	
	
	
	Trip
	Twin
	Tube

	/d/
	
	
	
	
	
	
	
	Drop
	Dwell
	Due

	/k/
	
	
	
	
	
	
	Class
	Crime
	Queen
	Queue

	/g/
	
	
	
	
	
	
	Glass
	Grow
	
	

	/f/
	
	
	
	
	
	
	Fly
	Fry
	
	Few

	/v/
	
	
	
	
	
	
	
	
	
	View

	/θ/
	
	
	
	
	
	
	
	Three
	
	

	/s/
	Spot
	Star
	Sky
	Smile
	Snow
	Sphere
	Slow
	
	Swim
	

	/ʃ/
	
	
	
	
	
	
	
	Shrink
	
	

	/m/
	
	
	
	
	
	
	
	
	
	Music

	/n/
	
	
	
	
	
	
	
	
	
	News

	/h/
	
	
	
	
	
	
	
	
	
	Huge
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	/l/
	/r/
	/w/
	/j/

	/sp/
	Splash
	Spray
	
	

	/st/
	
	Straw
	
	Stew

	/sk/
	
	Scream
	Squeak
	Skewer
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[bookmark: _Ref229733650]Figure 10: Consonant cluster exercise iteration #6
Limitations
One of the limitations of this study is the lack of experimental research and best practices directly applying mindfulness to pronunciation practice. This was hardly surprising given that mindfulness has only relatively recently become the subject of academic research (Tang et al., 2015) and that research into pronunciation often fails to be incorporated into learning materials (Levis, 2016). However, I was surprised by the lack of research into consonant clusters in general, especially considering the relative abundance of studies into mindfulness (a far newer subject). In fact, I was unable to find any empirical studies which directly investigated consonant clusters and the challenges some students face when producing them, perhaps due to the narrow focus of pronunciation research (Pennington, 2021). Instead, I was forced to triangulate literature from other fields to support the development of the artifact. The inclusion criteria ensured that these studies were credible. However, the lack of research into consonant clusters remains a limitation which undermines the generalisability of the artifact. Testing the artifact would provide vital first evidence of its efficacy and fill the gap in the research. In the absence of ethical approval, I will conceptualise a pilot study that will bring the artifact as close as possible to completion.
An experimental research design consisting of a pre-test, intervention and post-test is the most appropriate design choice due to its ability to identify cause and effect relationships with a high level of credibility and generalisability (Thompson & Panacek, 2006; Creswell, 2008). By recording the participants’ pronunciation of consonant clusters in identical pre- and post-tests, any change in performance following the consonant clusters exercise can be identified. For convenience, current and former students should be recruited to participate in the study, but a background questionnaire should be completed to gather basic linguistic information since consonant cluster proficiency is closely related to the native language of the speaker (Flege, 1995; Collins et al., 2019; Archibald, 2021).
Due to the simplicity of the design, I do not anticipate significant problems conducting the research. However, the artifact instructions are open to interpretation by whoever is reading them – the researcher or participant may perform the exercise more quickly or slowly. Since speed has been proven to affect accuracy (Wu et al., 2010; Murakami & Yamada, 2025), this is a variable which should be controlled for. Consequently, the instructions for the intervention should be pre-recorded so that every participant completes the exercise at the same speed. In view of this, the pre-recorded instructions shown in Figure 11 have been added to the exercise to reduce the risk of variable results among less experienced practitioners.


[bookmark: _Ref230797769]Figure 11: Instructions (audio format)
Literature review
The literature search yielded sufficient results to develop a good understanding of consonant clusters and the challenges that ESL students face when producing them. The revelation that differences between the phonologies of English and the native language are responsible for many of the challenges (Flege, 1995; Collins et al., 2019; Archibald, 2021) was hardly surprising because everyone has experienced the challenges that come with learning unfamiliar concepts. However, evidence that individual differences in auditory processing, notably attentional control, can lead to different learning outcomes even after controlling for other variables was particularly interesting (Mora & Darcy, 2023; Saito et al., 2024; Saito & Tierney, 2025). In my lessons, I have tended to focus more on meaning-oriented communicative exercises in the belief that any improvements in pronunciation are more likely to transfer to spontaneous speech (Saito, 2012). However, I realise now that these benefits depend partly on the auditory processing profile of the student. Consequently, some students may benefit more from controlled and/or perception exercises initially. In view of this, I will be more flexible in my approach and adapt my methodology according to the student’s auditory processing profile.
The literature search also confirmed that mindfulness can improve attentional control, emotional regulation and self-awareness (Kerr et al., 2008; Chen et al., 2012; Vøllestad et al., 2012; Mirams et al., 2013; Tang et al., 2015; Lindsay et al., 2018; Chin et al., 2019, 2021; Treves et al., 2019; Zhou et al., 2020; Verhaeghen, 2021; Guidotti et al., 2023; Bajestani et al., 2024; Babanoğlu & Atalmış, 2025; Hue et al., 2025). Although I was unable to find any studies that directly applied mindfulness to foreign language pronunciation, triangulation with grey literature supports its use in pronunciation practice (Harding, 2019; Carrasquero, 2021; Sansom & Shewell, 2024). Previously, I believed that progress was only determined by quantity and quality of practice. However, I realise now that progress may also be limited by less acute cognitive skills (attentional control, emotional regulation and self-awareness). Consequently, students who practise mindfulness are more likely to benefit from pronunciation practice. In view of this, I will encourage my students to pursue mindfulness-based practices outside of class under the guidance of a qualified teacher.

[bookmark: _Toc230873763]Conclusion
This study explored how mindfulness can facilitate the production of consonant clusters in ESL students. The literature search failed to find any studies specifically investigating this topic. However, there is sufficient literature from the fields of psychology, neuroscience, education and applied linguistics to make the following conclusions:
· Difficulty producing English consonant clusters is the result of differences between the phonologies of the native language and English (Flege, 1995; Collins et al., 2019; Archibald, 2021).
· These difficulties may be exacerbated in students with low attentional control (Mora & Darcy, 2023; Saito et al., 2024; Saito & Tierney, 2025).
· FA meditation can improve attentional control (Chin et al., 2021; Verhaeghen, 2021; Bajestani et al., 2024; Babanoğlu & Atalmış, 2025).
· Complex tasks, such as consonant clusters, can lead to anxiety, which increases cognitive load and distracts attention away from pronunciation (Kormos, 1999; Skehan, 2009; Choi et al., 2014; Teimouri et al., 2019; Chen et al., 2022; Zuniga & Simard, 2022; Darling-Hammond et al., 2024; Mora et al., 2024).
· OM meditation can reduce anxiety (Chen et al., 2012; Vøllestad et al., 2012; Tang et al., 2015; Lindsay et al., 2018; Chin et al., 2019; Zhou et al., 2020; Hue et al., 2025).
· Students with low self-awareness of somatosensory feedback may articulate speech sounds less accurately (Nip et al., 2023).
· FA meditation can improve self-awareness (Kerr et al., 2008; Mirams et al., 2013; Treves et al., 2019; Guidotti et al., 2023).
The limited grey literature available generally supported the results of the literature review and contributed to the development of the consonant cluster exercise. However, while there is significant evidence attesting to the benefits of mindfulness, there is relatively little research on its application to foreign language acquisition. Consequently, one of the limitations of this study is the lack of empirical evidence, which is something that should be addressed in the future.
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Concrete experience
Kolb & Kolb (2018) describe concrete experience as one which challenges previous habits and convictions as opposed to reinforcing them. This project was certainly a concrete experience as I was required to develop an artifact and report on it in a way which I had never done before, and which was therefore quite challenging.
Few good commercially available resources exist to help ESL teachers teach pronunciation effectively. Consequently, I have had to develop many of my own exercises to employ in my lessons. The development of these exercises followed no specific methodology; inspiration was taken mostly from grey literature (books, YouTube videos etc) and adapted using my intuition and experience. Through trial and error, I discovered which of these exercises worked and discarded those that did not.
However, this project required me to develop an artifact using Nelson's (2022) onto-epistemological model, which challenged my previous way of working in several ways. Firstly, I was expected to use propositional and reflexive knowledge to inform the development of the artifact, not just procedural knowledge. Secondly, I was expected to report my findings with reference to Nelson's (2022) model, whereas previous artifacts developed as part of my practice were not documented at all. Furthermore, the format of the report was different because the research was practice based, whereas previous modules were either primary or secondary research. Consequently, I was forced to break previous habits in both the development of the consonant cluster exercise and the accompanying report.
Reflective observation
According to Nelson (2022), practice alone does not constitute research. Instead, the implicit knowledge embedded within practice must be made explicit through the interrogation of procedural, propositional and reflexive knowledge before it can be considered research. In this way, new insights can be gained and shared with the wider community. I now realise that my previous approach to artifact development failed to meet this criteria for several reasons.
Firstly, the development of the artifacts was informed mostly by the trial and error of procedural knowledge; essentially, I was throwing things at a wall to see what sticks. The problem with this is that our understanding is limited when we remove research from the wider context. John Boyd explains that by relating other disciplines and activities to personal experience we can develop new ways of thinking (Ryder & Downs, 2022).
Secondly, although some reflection was inevitable following the apparent success or failure of an artifact, the degree of criticality in this reflection is questionable. Morris (2020) explains that the appropriateness of abstract conceptualisations must be investigated with reference to their context. Since the experience of developing the artifacts was decontextualised, it is likely that the reflection was too.
Finally, any insights that were gained during the development of the artifacts were left undocumented. Consequently, there was no contribution to the wider community and any benefits that might have been gained through further development were left unrealised.
Abstract conceptualisation
By embracing propositional knowledge and reflecting critically, new insights can be revealed and shared in a way that gives rise to cultural evolution, which is when knowledge is transmitted and developed iteratively over generations (Mesoudi et al., 2004; Lew-Levy et al., 2023).
Caldwell & Millen (2009) demonstrated this in a study of 700 participants who were tasked to design paper aeroplanes that would fly as far as possible under various conditions. The results showed that learning occurred even when emulation only was possible. This shows that humans are capable of iterative improvements over short periods of time even in the absence of explicit teaching or imitation.
In this way, Nelson's (2022) model democratises knowledge, which can lead to the collaborative development of artifacts. Collaborative learning has been proven to reduce the cognitive load associated with complex tasks and facilitate learning (Sweller et al., 2019). Consequently, this may lead to the development of artifacts which are significantly more effective than those developed without adherence to the model. For example, the development of a new artifact may be published on a practitioner’s blog where other practitioners respond with suggested improvements or further iterations.
Even in the absence of immediate collaborative iterations, the reflective interrogation of both procedural and propositional knowledge can lead to a “sixth sense” for new knowledge that can go on to inform current practice (Nelson, 2022, pp.44), something which John Boyd calls a “finger-tip feeling” (Ryder & Downs, 2022, pp.7). 
Active experimentation
In view of this, I will apply Nelson's (2022) model to the development of artifacts in my practice in the future. Specifically, I will use more academic literature to support the use of grey literature and procedural knowledge in the artifact design. This academic literature will be obtained through online databases, such as the University of Wales Trinity Saint David library and Google Scholar. This will also help me to place the research in a lineage and provide context for reflection.
When reflecting on the artifact design, I will be more critical of its suitability in relation to its context. This will help me to identify strengths and weaknesses for further development (Mohamed et al., 2022). I will achieve this by keeping a reflective journal and employing a specific reflective model. Kolb's (1984) Experiential Learning Cycle is the preferred model for this reflection because it aligns epistemologically with Nelson's (2022) model in that they both view experience as a source of knowledge which is essential to the learning process.
Finally, the artifacts, along with supplementary contextual and developmental information, will be published to my blog. In this way, the artifacts will meet Nelson's (2022) criteria for practice-based research by revealing new insights and sharing them with the wider community. This will not only produce conceptually sound artifacts for use in my lessons but also give others the opportunity to improve upon them. Consequently, ESL students and teachers stand to benefit from new and improved pronunciation exercises.
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Slow motion consonant clusters: mindfulness exercise (20 minutes max)
(WARNING: meditation may cause unwanted effects)
1. Use the tables to select a word which contains a challenging consonant cluster.
2. Close your eyes, take a deep breath in and out, and focus on the sensation in your mouth.
3. Now, breathe in and produce the first consonant of the cluster as you breath out slowly. 
· What can you feel? – focus on any sensations in your lips, tongue or mouth as you obstruct the air.
· What can you hear? – focus on any sounds as the air is restricted or released.
4. Repeat the previous step for the remaining consonants in the cluster.
5. Now, breathe in and produce the whole cluster as you breathe out slowly – focus your attention on the sound and feeling of each consonant.
6. Now say the target word slowly.




2-consonant clusters
	
	/p/
	/t/
	/k/
	/m/
	/n/
	/f/
	/l/
	/r/
	/w/
	/j/

	/p/
	
	
	
	
	
	
	Play
	Pray
	
	Pure

	/b/
	
	
	
	
	
	
	Black
	Brown
	
	Beauty

	/t/
	
	
	
	
	
	
	
	Trip
	Twin
	Tube

	/d/
	
	
	
	
	
	
	
	Drop
	Dwell
	Due

	/k/
	
	
	
	
	
	
	Class
	Crime
	Queen
	Queue

	/g/
	
	
	
	
	
	
	Glass
	Grow
	
	

	/f/
	
	
	
	
	
	
	Fly
	Fry
	
	Few

	/v/
	
	
	
	
	
	
	
	
	
	View

	/θ/
	
	
	
	
	
	
	
	Three
	
	

	/s/
	Spot
	Star
	Sky
	Smile
	Snow
	Sphere
	Slow
	
	Swim
	

	/ʃ/
	
	
	
	
	
	
	
	Shrink
	
	

	/m/
	
	
	
	
	
	
	
	
	
	Music

	/n/
	
	
	
	
	
	
	
	
	
	News

	/h/
	
	
	
	
	
	
	
	
	
	Huge



3-consonant clusters
	
	/l/
	/r/
	/w/
	/j/

	/sp/
	Splash
	Spray
	
	

	/st/
	
	Straw
	
	Stew

	/sk/
	
	Scream
	Squeak
	Skewer





2

image3.emf
Consonant  clusters:  mindfulness   exercise   1.   Close your eyes and focus on the sensation  of   your  head .    2.   Acknowledge any thoughts without judgment as they come and go.   3.   If you get distracted, bring your attention back to the  head .   4.   Now, scan down from your head to your toes. Stop to focus your attention on  the  sensations  of   each body part.     5.   Finally, bring your awareness to  the sensation of  your whole body before opening  your eyes.  
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Consonant  clusters:  mindfulness   exercise   1.   Close your eyes and focus on the sensation of your  mouth .   2.   Acknowledge any thoughts without judgment as they come and go.   3.   If you get distracted, bring your attention back to the  mouth .   4.   Now, breathe in and produce the first consonant of the cluster as you breath out.    o   What can you feel?  –   focus on any sensations in your lips, tongue or mouth  as you obstruct the air.   o   What can you hear?  –   focus on any sounds as the air is restricted or  released.   5.   Repeat the previous step for the remaining consonants in the cluster.  
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Consonant  clusters:  mindfulness   exercise   1.   Close your eyes and focus on the sensation of your  mouth .   2.   Acknowledge any thoughts without judgment as they come and go.   3.   If you get distracted, bring your attention back to the  mouth .   4.   Now, breathe in and produce the first consonant of the cluster as you breath out.    o   What can you feel?  –   focus on any sensations in your lips, tongue or mouth  as you obstruct the air.   o   What can you hear?  –   focus on any sounds as the air is restricted or  released.   5.   Repeat the previous step for the remaining consonants in the cluster.   6.   Now, breathe in and produce the whole cluster as you breathe out   –   focus your  attention on the sound and feeling of each consonant.   7.   Now say the target word.  
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Slow motion   consonant clusters:  mindfulness   exercise   1.   Close your eyes ,  take a deep breath in and out , and f ocus on the sensation of your  mouth .   2.   Acknowledge any thoughts without judgment as they come and go.   3.   If you get distracted, bring your attention back to the  mouth .   4.   Now, breathe in and produce the first consonant of the cluster as you breath out  slowly .    o   What can you feel?  –   focus on any sensations in your lips, tongue or mouth  as you obstruct the air.   o   What can you hear?  –   focus on any sounds as the air is restricted or  released.   5.   Repeat the previous step for the remaining consonants in the cluster.   6.   Now, breathe in and produce the whole cluster as you breathe out  slowly  –   focus  your attention on the sound and feeling of each consonant.   7.   Now say the target word  slowly .  
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Slow motion consonant clusters:  mindfulness   exercise  (20 minutes max)   ( WARNING: meditation may cause  unwanted effects )   1.   Close your eyes ,  take a deep breath in and out , and focus on the sensation in your  mouth.   2.   Acknowledge any thoughts without judgment as they come and go.   3.   If you get distracted, bring your attention back to the mouth.   4.   Now, breathe in and produce the first consonant of the cluster as you breath out  slowly.    o   What can you feel?  –   focus on any sensations in your lips, tongue or mouth  as you obstruct the air.   o   What can you hear?  –   focus on any sounds as the air is restricted or  released.   5.   Repeat the previous step for the remaining consonants in the cluster.   6.   Now, breathe in and produce the whole cluster as you breathe out slowly  –   focus  your attention on the sound and feeling of each consonant.   7.   Now say the target word slowly.  
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Slow motion consonant clusters:  mindfulness   exercise (20 minutes max)   (WARNING: meditation may cause unwanted effects)   1.   Use the table s   to select a word which contains a challenging consonant cluster.   2.   Close your eyes, take a deep breath in and out, and focus on the sensation in your  mouth.   3.   Now, breathe in and produce the first consonant of the cluster as you breath out  slowly.    o   What can you feel?  –   focus on any sensations in your lips, tongue or mouth  as you obstruct the air.   o   What can you hear?  –   focus on any sounds as the air is restricted or  released.   4.   Repeat the previous step for the remaining consonants in the cluster.   5.   Now, breathe in and produce the whole cluster as you breathe out slowly  –   focus  your attention on the sound and feeling of each consonant.   6.   Now say the target word slowly.  
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Instructions audio  (double-click to play).mp3


Instructions audio (double-click to play).mp3
117.4763


Instructions audio (double-click to play).mp3
117.4763


image1.emf
TASK PROGRESS

1 2 3 4 5 6 7 8 9 10111213141516171819

Portfolio 100%

Introduction 0%

Know that 0%

Know how 0%

Know what 0%

Conclusion 0%

Critical reflection 0%

Final draft 0%

Project start: 19/01/2026 Week


image2.png
5

Active
Experimentation

&

Concrete
Experience

Transform

Reflective
Observation

Abstract
Conceptualisation





