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Accurate and fast actions necessary for optimal functioning in daily life rely on the ability to effectively plan motor actions. Motor planning refers to cognitive-motor processes that evolve prior to movement onset, and integrate sensory information with movement goal for the purpose of generating the upcoming movement1. Motor planning includes multiple processes such as establishing motor goals, selecting the most optimal actions to accomplish the goals and specifying appropriate movement parameters (e.g., force, speed) to execute those actions2. Brain injury resulting from trauma or stroke can profoundly impair motor planning of goal-directed actions and impede functional independence. Importantly, motor planning deficits pose significant challenges to rehabilitation and safety after brain injury. 
Common motor planning deficits after brain injury may manifest as poor goal or action selection and impaired movement specification1,3. Poor goal selection is evident in individuals with deficient executive function and attention who may persevere on a goal that is not in alignment with their function. Impaired action selection is inferred from an incorrect action or action sequence when performing a goal-directed task. For example, a patient may try to propel their wheelchair without unlocking the wheels. Such errors in action selection or sequence during tool use not only impair functional performance, but also compromise safety. Finally, if movement specification is impaired, patients may not use appropriate force/speed to complete the movement despite having the capacity to do so4,5. For example, a patient may have sufficient muscle strength/power and sensation in the lower extremity, but may be slow or unable to rise from a chair. Apraxia is a type of motor planning disorder that is associated with impaired spatiotemporal errors in tool-related gesture pantomime to the sight of tools, to command and upon imitation of others6. Often tested using the unaffected upper extremity, apraxia is known to influence activities of daily living and caregiver burden. 
Assessment of planning deficits and apraxia is complex. A careful neurological examination is necessary to ensure that the patient’s movement deficits cannot be fully explained by muscle weakness, spasticity, or sensory loss. Apraxia is often assessed by testing the ability to pantomime (e.g., show me how you would use a pair of scissors), produce meaningful (e.g., salute) and meaningless gestures and imitation6. While standardized tests of apraxia are available (e.g., TULIA), the extent to which they relate to or can predict functional independence in activities of daily living is largely unknown. Therefore, until a “gold standard”, clinically-relevant assessment of apraxia is 
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Description automatically generated][image: ][image: ]Assessment of planning deficits and apraxia is complex. A careful neurological examination is necessary to ensure that the patient’s movement deficits cannot be fully explained by muscle weakness, spasticity, or sensory loss. Apraxia is often assessed by testing the ability to pantomime (e.g., show me how you would use a pair of scissors), produce meaningful (e.g., salute) and meaningless gestures and imitation6. While standardized tests of apraxia are available (e.g., TULIA), the extent to which they relate to or can predict functional independence in activities of daily living is largely unknown. Therefore, until a “gold standard”, clinically-relevant assessment of apraxia is tested and standardized, it is clinically prudent to consider functional and behavioral movement assessment in ADL tasks, and identify and interpret errors in goal conceptualization, action selection and specification7.
Interventions to improve motor planning and remediation of apraxia can be categorized into two broad categories: Restitution of apraxic deficits and skill-specific training. 
· Restitution of apraxic deficits
· Use of gesture training to commonly used tools have yielded improvements in performance of gesture comprehension, praxic function and care-giver evaluation of patient’s ADL independence8. 
· Skill-specific training with a focus on improving goal conceptualization/selection, action selection and movement specification. 
· Errors in goal conceptualization can be remediated by strategy training that emphasize the use of self-verbalization, and external cueing (i.e., use of pictures/environmental cues) in the context of skill practice9,10. 
· Deficits in action selection can be addressed through motor training that emphasizes selection of appropriate actions dependent on external cues (e.g., having patients choose a leg to step on depending on an external cue during balance training). Action selection can also be improved through reinforcement learning that rewards correct responses and behaviors through meaningful, extrinsic rewards11. 
· It is therefore crucial that instructions and feedback provided during training are specific to promote selection of more desirable actions than less desirable ones. 
· Movement specification is promoted through manipulation of practice structure such as variable practice structure that allows mapping of movement parameters to object goals12. 
· Finally, task-specific training is most effective when it is optimally challenging to patient capabilities in skill performance. 
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