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Purpose and Aim
This unit will enable the learner to develop scientific knowledge and understanding to allow them to undertake a specific Therapy Assistant Practitioner (TAP) role and apply this knowledge in practice. This scientific knowledge will be defined and described in detail by professional therapy services.

	Learning Outcomes:
	Assessment Criteria: 

		2.
	Know how to use research and evidence to develop scientific knowledge within own TAP role.



		2.1
	Collate current evidence from reliable sources to inform and improve profession specific scientific knowledge.

	2.2
	Analyse evidence of profession specific scientific knowledge.




		3.
	Understand how to apply the scientific learning to own practice as a TAP in a wide range of clinical situations.



		3.1
	Explain how the scientific knowledge gained informs the care of individuals within own practice.




		4.
	Understand the impact of the scientific knowledge on own practice.



		4.1
	Evaluate the impact of their enhanced knowledge on own practice as a TAP.

	4.2
	Explain 
.







Assignment 2 explained: 

Your health board is tracking the use of science within the Therapy Assistant Practitioner role. You have been tasked to deliver two case reports to the Multidisciplinary Team highlighting how science is used within your role. Please use the case notes to collate information for your verbal report. Your reports will be delivered to the MDT on…… time to be confirmed.

Case Study One[image: The bones in and around the hip joint, which connects the femur to the pelvis]

Pen picture one 
Using the template below create a detailed pen picture of a case example of someone that you would typically work with, within your clinical setting. Using the biopsychosocial model, distinguish how your case examples health and wellness fits within the various sciences.   
	
Pseudonym Name: Emma

Biological details: 
10-year-old female, post-operative following hip metalwork removal.
Weight: 38kg
Height:1.35m
BMI: 20.85kg/m2 (Healthy)
Born full term, natural delivery

Psychological details: 

Low mood–likely due to being in hospital, away from normal routine, friends, school, hobbies and family.

Motivation is low and requires max encouragement likely contributed by low mood and emotional response (anxiety and fear) which stems from previous painful surgery.

Social details: 

Highly anxious due to previous painful surgery and anticipatory fear.

Family support–Presence of parents during assessment provides emotional security, reducing stress, anxiety and promoting engagement in therapy. 

Admission and surgery can cause disruption of school, friends, normal routine and hobbies–this may affect coping mechanisms–need for age-appropriate engagement while inpatient.




Task Two: Explain the science behind your assessments or treatment 

	3.1 Make notes of an assessment or observation you undertook with your case example. Make sure to name what sciences underpinned how the condition impacted the case examples presentation and what sciences informed your choice of assessment or intervention. 

	· Post-operative musculoskeletal recovery (bone and soft-tissue healing) – causing pain, swelling
· Transient weakness and reduced hip range of movement (ROM) causing temporary weakness/reduced mobility

S: Verbal content for postoperative assessment - parents present throughout assessment.
O: Obs stable, pt alert and has eaten and drank post-surgery.
Rx: (Early mobilisation post-surgery) lie to sit on edge of bed with A1 to support right lower limb, patient very anxious therefore max encouragement needed. Stood to elbow crutches and A1. 

Patient felt sick, dizzy and became pale, therefore transferred back to bed. Encouraged to sit up in bed, eat and drink small amounts then will return in 30mins.

· Nausea, dizziness, pale may be related to post- surgical physiological response, orthostatic hypotension, reduced tolerance to activity following surgery or post anaesthetic effect.

On return, patient better, seated in wheelchair and taken to stairs. Stair practiced with good technique. Encouraged to sit out in the chair and play with play-doh for a distraction.

A: Patient independent with elbow crutches, good clearance and follows instructions well.

P: Discharged from inpatient physiotherapy liaise with outpatient physiotherapy

Biological: 

Post-operative hip recovery relies on biological processes that restore bone and soft tissue integrity. Surgery initiates healing through bone remodelling, where osteoblasts and osteoclasts rebuild strength in response to mechanical stress. According to Wolff’s law bone adapts to load, so controlled activities like walking and stair climbing promote trabecular density and optimise recovery (Houcke et al, 2017). This is supported by Flowers et al (2022) who believes early progressive weight-bearing is effective in improving functional outcomes with fewer complications.

Physiological processes: - how the body systems work together during recovery

The physiological stress of surgery increases metabolic demand for tissue repair and healing. Adequate nutrition and hydration are essential to support healing and maintain energy during physiotherapy (Gandy, 2014).

Autonomic response–feeling pale, dizzy and nauseous during early mobilisation may indicate orthostatic hypotension or a stress response from the sympathetic nervous system. Research shows that 50% of postoperative patients experience orthostatic hypotension on initial mobilisation supporting the need for gradual progression of food, fluids and sitting before standing to help stabilise blood pressure, provide energy and prevent fainting (Oivind, 2017).

Nevertheless, early mobilisation plays a vital role in preventing complications and supports recovery as movement activates the skeletal muscle pump, which improves venous return and reduces blood pooling in the lower limbs, therefore reducing the risk of DVT. Increased circulation also enhances oxygen and nutrient delivery to healing tissues, supporting cellular metabolism, collagen synthesis and angiogenesis essential for bone and soft tissue repair. Mobilisations also promotes lung expansion and deeper breathing, reducing the risk of post-operative respiratory complications (Turki et al, 2025).

Biomechanics:

The hip is a ball-and-socket joint providing mobility and stability, transferring body weight during standing and walking. The lower limb acts as a lever system with the hip as the fulcrum and femur as the lever arm, while the pelvis and trunk form the resisting load during movements like sit-to-stand and stair climbing. According to Wolff’s law, bone adapts to mechanical stress, so activities such as walking and stair climbing strengthen the hip through increased trabecular density (Houcke et al., 2017). Post-surgery, reduced hip ROM, muscle weakness, and impaired proprioception disrupt normal mechanics, causing compensatory trunk lean and uneven loading to protect the operated limb. Early mobilisation, sit-to-stand, and stair climbing help rebuild strength, retrain motor patterns, and improve proprioception while supporting bone and soft tissue healing (Stolarczyk, 2021). Crutches and assistance are essential initially to offload the hip and reduce compressive and shear forces.

Physics: 

Early mobilisation after hip surgery involves overcoming forces such as gravity and managing load distribution. When moving from lying to sitting or standing, the body must generate enough force to counteract gravity and lift the trunk and limbs. Limited hip ROM alters leverage, requiring compensatory movements like trunk lean to maintain balance. During stair climbing, the patient works against gravity to elevate body weight, increasing energy demand and mechanical stress on the hip. 

Psychological:  

Post-operative anxiety and low mood significantly influence recovery. Emma’s previous painful surgery likely caused anticipatory anxiety, heightening fear of movement and pain perception. Research shows that anxiety can lead to avoidance behaviours, reduced engagement in rehabilitation, and increased sympathetic nervous system activation, which may manifest as nausea, dizziness, and stress responses during mobilisation (Gjaerde et al, 2020).

Motivation is low due to hospitalisation, separation from friends, school, and hobbies, disrupting normal coping mechanisms. At 10-years-old, play and social interaction are vital for emotional regulation and adherence to therapy. Evidence supports play-based distraction as an effective strategy to reduce anxiety and improve participation in physiotherapy (Gjaerde et al, 2020).

Family presence provides emotional security, reducing stress and promoting engagement. Encouraging age-appropriate activities such as play-doh, helps restore a sense of normality and supports psychological wellbeing during inpatient care.







Case Study Two[image: Ascender Telescopic ROM Knee Orthosis]

Pen picture one 
Using the template below create a detailed pen picture of a case example of someone that you would typically work with, within your clinical setting. Using the biopsychosocial model, distinguish how your case examples health and wellness fits within the various sciences.   
	Pseudonym Name: Bob 

Biological details: 
15-year-old male, usually fit and well. Admitted with ACL (Anterior Cruciate Ligament) tear from playing football– surgically repaired, currently in early post-operative phase, for inpatient physiotherapy assessment and early mobilisation

Height: 1.70m
Weight: 65kg 
BMI: 22.49kg/m2 (Healthy)
Born full term 

PMHx: Multiple sport -related injuries (sprains and strains) tonsillectomy
Dhx: Paracetamol, ibuprofen

Psychological details: 

Frustrated and upset about the knee injury and long recovery (6–12 months), with fear of re-injury and not returning to previous performance levels. Previously upbeat and social, now stressed and anxious due to missing friends, sport, and school at a critical education stage, plus disruption of normal coping routines (walks, sport, socialising). 

Experiences frequent mood changes but remains highly motivated to start physiotherapy to regain baseline function.

Social details: 

Lives with supportive parents and younger sister. Has a large friendship circle and is currently studying for GCSEs, making education a priority. 

Strong sports-based culture (football highly valued) influences identity and motivation, but may lead to rushing recovery or ignoring pain. 

Social norms and peer pressure to return quickly can reduce help-seeking and emotional expression, impacting mental wellbeing and recovery.







Task one: Explain the science behind your assessments or treatment 
	3.1 Make notes of an assessment or observation you undertook with your case example. Make sure to name what sciences underpinned how the condition impacted the case examples presentation and what sciences informed your choice of assessment or intervention. 

	S: Verbal consent for post-operative assessment. Mum present
O: Obs stable, patient lying in bed IROM in situ Right lower limb locked 0-90 degrees and can fully weight-bear as tolerated.  Patient alert, eaten and drank post-op.

Rx/ Lie to sit on the edge of bed with Assistance of one (A1) to support right lower limb. Sat independently for roughly two minutes. Stood to elbow crutches independently. Mob Roughly 20m with E/C’S independently. Good technique and followed instructions well. Knee exercises completed.
A: Independent with crutches; brace care explained. Patient and mother agreeable to outpatient referral.
P: Discharge from inpatient physiotherapy; refer to outpatient rehab.

Swelling, pain, redness, inflammation to sight/joint and ligament tissue, some muscle weakness to quadriceps and hamstrings? due to injury and reduced use.

Biological:
Following ACL reconstruction, the body undergoes a complex healing process involving inflammation, tissue repair, and ligamentization, where the graft gradually transforms into a functional ligament. 

Wolff’s Law: Bone adapts to mechanical stress. Controlled weight-bearing stimulates bone remodelling and prevents demineralisation. Tendons and ligaments respond to gradual loading by aligning collagen fibres and increasing tensile strength.

These biological principles underpin physiotherapy interventions such as gait training, stair practice, and progressive strengthening to optimise recovery.

Physiological:

Light weight-bearing post ACL stimulates neuromuscular activation, helping the brain relearn normal movement patterns helping to reduce recovery time without overstressing healing tissue (Kotsifaki et al, 2023).

Early mobilisation – Moving patient out of bed promotes blood circulation, reducing risks of DVT, pneumonia and joint stiffness. It also helps deliver oxygen and nutrients around the body and to healing tissue, supporting patient recovery (Turki et al, 2025).

Ensuring patient is alert, obs stable, he has eaten and drank before mobilisation is critical as mobilisation increases cardiovascular demand. If pt is hypotensive or hypoxic, movement could cause dizziness, syncope or falls (Thistle et al, 2016).

Biomechanics 

Biomechanics of IROM Brace – limits knee flexion and rotation to protect the ACL graft during its weakest phase of ligamentization (Marois et al, 2021). However, Choi et al (2006) believes prolonged use of a knee brace can cause muscle atrophy and a decline in function and proprioception as it restricts joint movement leading to disuse of surrounding muscles. Nevertheless, they have shown to reduce pain, improve confidence in early rehabilitation and protect the knee to promote early mobilisation (Yang et al, 2019) which is essential in this patient’s case.

Physics:  

During knee exercises the leg works as a lever and the muscles create force to lift it. IROM limits bending and rotation, which helps protect the knee but means the muscles work harder. The brace changes how the joints move, so the hips and ankles help more, and crutches spread the weight to reduce stress on the knee. For sit-to-stand, the body needs enough force to overcome gravity and stand up. Because the knee can’t bend much, the patient leans forward and uses the hips and trunk more to stand safely. These physics principles explain why careful technique and support are needed during early recovery. This understanding guided the decision to provide elbow crutches and stair training early to ensure safe mobility while minimising stress on the graft.

Psychological:

A1 provides confidence and adherence - Alqahtani et al (2025) believes that professional support builds confidence, reduces fear of movement, and supports adherence to rehabilitation protocols factors crucial for optimal recovery as well physical safety.

Neurophysiology:

The brain coordinates balance, posture, and timing by adjusting joint angles for efficient movement. ACL injury disrupts mechanoreceptors that provide joint position sense, reducing proprioception and stability, which increases re-injury risk. Early mobilisation and exercises restore neuromuscular control and proprioception essential for gait and functional recovery (Kotsifaki et al, 2023). Targeted knee exercises counteract arthrogenic muscle inhibition by reactivating quadriceps motor units and normalising spinal reflexes.





Task Three: Evaluate the impact of using science to understand the case study performance and your decision making.
	4.1 and 4.2: Using the Gibbs reflective cycle, reflect on how your enhanced knowledge of science influenced the assessment or intervention described in task one. 

	Description: How did you learn about the sciences? Where did you gain the knowledge? 

I learnt about the sciences underpinning ACL repair and post-operative recovery through academic research, clinical guidelines and evidence-based resources, accessed this knowledge via textbooks, online journals, systematic reviews and professional practice modules. I also used peer-support and a range of health professionals to help discuss the recent knowledge I had learnt and help gather information relevant to the case examples.

This multi-source approach gave me a greater understanding of how biological, physiological, psychological and social factors interact during recovery. It also highlighted the importance of evidenced-based practice in guiding clinical decisions such as gradual early mobilisation, hydration strategies and play based distraction for paediatric patients. 

Feelings: How does having an enhanced knowledge of science make you feel when assessing or carrying out an intervention? How does it make others feel? 

Initially, I felt overwhelmed by excessive and complexity of scientific information available, understanding biological, physiological, psychological and social factors all at once required significant effort and critical thinking. However, as I applied this knowledge in practice, my confidence grew. I felt reassured knowing that my assessments were evidenced based and safe. This confidence positively impacted the patient and their family, as they felt more secure and trusted the care plan when I could explain the rationale behind each step. For example, explaining why gradual mobilisation reduces orthostatic hypotension and supports healing helped reduce anxiety and improve cooperation.

For colleagues and the MDT, my enhanced knowledge fostered collaborative discussions and demonstrated professional competence, which strengthened team trust and improved patient outcomes.

Evaluation: What are the positive and negative aspects of gaining and understanding knowledge of science and applying to practice. 

Positive aspects:

· Improved clinical reasoning and decision-making.
· Ability to justify interventions with evidence, increasing patient safety and MDT confidence.
· Enhanced communication with patients and families, reducing anxiety, promoting engagement and improving recovery.

Negative aspects:

· Time-consuming to stay updated with research.
· Risk of information overload or conflicting evidence, requiring critical appraisal skills.

Analysis: What sense can you make of having enhanced knowledge of science when assessing or treating someone? What impact does it have on your overall performance? 

Having enhanced scientific knowledge gave me a clearer understanding of why certain interventions were necessary and how they impact recovery. For example, knowing the biological principles of bone and soft tissue healing and Wolff’s Law helped me appreciate why controlled weight-bearing and stair practice were essential. 
This knowledge also allowed me to anticipate complications and adapt interventions to individual needs. For Emma, recognising the psychological impact of previous painful surgery informed my use of play-based distraction to reduce anxiety and improve engagement.

Overall, enhanced knowledge improved my clinical-reasoning and confidence. It enabled me to justify decisions with evidence, communicate effectively with patients and families, and collaborate with the MDT. This integration of science into practice ensured interventions were safe, effective, and holistic, positively influencing patient outcomes and my professional practice.

Conclusion: What did you learn about yourself when gaining an enhanced level of knowledge of science? What did you learn about your application of scientific knowledge in your practice? 

I learned that I value evidence-based practice and that scientific knowledge strengthens my confidence and clinical-reasoning. Applying science ensures interventions are safe, effective, and patient-centred. I also realised the importance of continuous learning to maintain high standards of care. This reflection reinforced my commitment to integrating research into practice and collaborating with the MDT to optimise outcomes.
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Article Title 
	



Author(s)
	


Year of publication
	



Journal name
	Abstract
(y or n)
	


Methods/
instruments used
	Reliable
(y or n)
	Validity
(y or n)
	Ethical Considerations
 (y or n)

	Reference list
(y or n)


	Aspetar clinical practice guideline on rehabilitation after anterior cruciate ligament reconstruction

	Kotsifaki, R. 
Korakakis, V. 
King, E
	2023
	British Journal of Sports Medicine
	Y
	The guideline targets patients during rehabilitation after ACLR and investigates the effectiveness of the available interventions to the physiotherapist, alone or in combination (eg, exercise, modalities, objective progression criteria). Exercise interventions should be considered the mainstay of ACLR rehabilitation.
	Y
	Y
	Y
	Y

	Analysis of biomec Analysis of biomechanical gait parameters in patients after total hip replacement operated via anterolateral approach depending on size of the femoral head implant: retrospective matched-cohort study.hanical gait parameters in patients after total hip replacement operated via anterolateral approach depending on size of the femoral head implant: retrospective matched-cohort study
	Stolarczyk, A. Stolarczyk, M. Oleksy, Ł. Maciąg, G.J. Stępiński, P. Szymczak, J. Świercz, M. Żarnovsky, K. Mostowy, M. Maciąg, B,M
	2022
	Archives of Orthopaedic and Trauma Surgery 

	Y
	A cohort of 30 patients with primary end stage osteoarthritis who underwent total hip replacement was analysed retrospectively. A homogenous group was chosen with no major differences in BMI. Patients’ gait parameters were measured in a biomechanics laboratory using the 3D BTS Smart system. WOMAC and VAS questionnaires were used to assess patient reported outcome.
	Y
	Y
	Y
	Y

	Impact of early vs. delayed physical therapy on functional recovery, proprioception, and return to sport after anterior cruciate ligament (ACL) reconstruction: a cross-sectional study

	Alqahtani, T.A. Kardm, S. M. Alnakhli, H. H. Alyazedi, F.M. Kandakurti, P.K. Reddy, R. S
	2025
	Journal of Orthopaedic Surgery and Research

	Y
	A cross-sectional study included 132 participants (n = 66 per group) who were evaluated using standardized assessments, including IKDC scores, quadriceps strength (hand-held dynamometer), knee range of motion (digital inclinometer), proprioception (joint position sense error, Y-Balance Test, and postural stability via force platform), RTS success, and graft integrity (Lachman and Pivot-Shift tests). All outcome measures were assessed between 6 and 12 months post-operatively during routine clinical follow-up, providing a standardized timeframe for evaluating recovery and RTS readiness.
	Y
	Y
	Y
	Y

	Play interventions for paediatric patients in hospital: a scoping review
	Gjaerde,L.K. Hybschmann,J. Dybdal, D. Topperzer,M.K. Schroder,M.A. Gibson,J.L. Ramchandani, P. Ginsberg,E.L. Ottesen,B. Frandsen,T.L
	2021
	Paediatrics

	Y
	systematically searched for original peer-reviewed articles, written in English, on hospital play interventions in paediatric patients (0–18 years) in non-psychiatric settings. Two reviewers independently screened titles and abstracts, reviewed full text of relevant articles and extracted data. We thematically synthesised the data from the included studies, and a descriptive analysis, based on a developed framework, is presented.
	Y
	Y
	Y
	Y


	Critique check list
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