
Applied Biomechanics – Exam Study Guide Questions 
 

Qualitative and Quantitative Analysis – 

1. Be able to explain the difference between quantitative and qualitative analysis and 

present examples for each.  

Quantitative is a numerical measurement (e.g. height) whereas qualitative is a statement of 

the quality of the performance. 

2. Why is there a need to develop qualitative analysis procedures and standards?  

Because it is based on a visual analysis, of current on field / in competition decisions.  

3. Name 2 important criteria for an effective approach to qualitative analysis.  

• Must be systematic 

• Must be based on the mechanics of movement 

4. What are the 4 phases of the McPherson model (from lecture notes) of performing a 

qualitative skill analysis?  

• Pre observation 

• Observation 

• Diagnosis  

• Remediation 

5. Pre-observation involves what two phases?  

The movement analysis model and observation planning 

6. Several guideline rules are suggested when developing a mechanical model. List and 

explain these rules.  

Use mechanical quantities not vague words, each factor completely determined both those 

below and only direct effects should be included. 

7. The movement analysis phase consists of what four stages? List these and explain 

them.  

• Determine the goal, identify the result 

• Division of the result 

• Determine the mechanical factors 

• Determine the critical features of performance 

 

 



8. What critical features must be considered when designing an observation plan?  

Determine appropriate observational strategies, determine number of observations 

required and select positional strategies.  

9. List and explain several important and/or limiting factors when observing a skill.  

Avoiding distractions, ensuring a clear view and background and simulation of normal 

competition standards. 

10. List several methods of observation giving an example for each.  

• Direct observation – using naked eye 

• Indirect observation – for example tracking footstep marks 

11. What is the purpose of the diagnosis phase?  

To identify errors from the observed performances 

12. Explain the process for identifying errors.  

Identify the prescribed outcomes vs actual outcome, classify errors as either primary or 

secondary and then prioritise and rank errors based on level of importance 

13. Be able to explain the process of remediation and note several important 

considerations.  

Feedback and instruction to performer - concentrate on one aspect at a time, use 

appropriate methods and make gradual modifications. 

14. What is a checklist chart and list several important considerations when designing 

one?  

Makes observations easier to identify, make specific, require minimal writing. 

 

 

 

 

 

 

 

 

 

 

 



Ergonomics and Workplace Biomechanics –  

15. What is ergonomics?  

Study of interaction between people and machines. 

16. Ergonomic improvement to work systems can be achieved by doing what?  

Designing user interface to be more compatible with the required task and user/ 

18. Effective application of ergonomic changes to the workplace should eliminate a 

number of aspects that are undesirable. List these 5 undesirable aspects.  

Inefficiency, fatigue, accidents / injury / error, user difficulties and low moral / apathy 

19. Why is the science of anthropometry an important component of ergonomics?  

Allows design of workstations, products and processes so that it accommodates the 

dimensions of the majority of the population.  

20. How might an ergonomist use anthropometry in designing or modifying a work 

task/environment?  

Can be useful for accommodating for specific individuals. 

21. Explain what a percentile score is and how they are used in ergonomics.  

Percentiles are used to describe how far an observation is away from the mean as a function 

of the standard deviation. 

22. Explain the difference between postural stress and task-induced stress.  

• Postural stress - denotes mechanical load on the body by virtue of its posture  

• Task induced stress - depends on mechanical effort needed to perform the task 

23. What is posture and how is it controlled?  

The position / arrangement of the body and its limbs. 

24. Why is it incorrect to instruct a worker to maintain a “straight back”?  

Because the natural curvatures in the spine don’t accommodate for a completely straight 

back, hence the term curvature. 

25. What are the 4 main risk factors for musculoskeletal disorders in the workplace?  

Force, posture, repetition and duration of task. 

26. Explain the “pros” and “cons” of standing and sitting posture in the workplace.  

• Standing – reach is greater, body weight used to exert force and lumbar disc 

pressure low 

• Sitting – balanced spine, requires less energy and less stress on back 



27. Why is it important to have ergonomic seating in the workplace?  

Sitting increases postural stability for fine motor tasks and it is more stable for posture, 

decreasing extraneous movement. 

28. List several myths of ergonomic seating.  

• Requires a cubist (90 degrees) upright sitting position 

• Can be judged by a short test of seating 

• Users should be able to adjust everything 

• One chair design will prove as best fit for all 

29. Name at least 5 key features of ergonomic chair design. 

• Seats should swivel 

• 5 point base 

• Free space for legs, allow extension of knees 

• Extra cushioning in lumbar region 

• Arm rests high enough to support forearms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


