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General Instructions

For items requiring performance of a specific motor task (e.g., following directions), the tasks provided are designed to be appropriate for individuals with advanced paralysis. However, task modifications can be made if necessary to match the individuals voluntary motor capabilities. Any task modifications should be recorded on the screening form.
· Identify a reliable form of yes/no response. 
· For all individuals without visual impairment, number scales should be provided during the task for reference. Ensure the participant can view and read all number scales.
· Provide task instructions via visual and/or auditory modalities, as appropriate.
· If the participant does not provide a clear response for items requiring self-report, or following directions, indicate ‘unclear’ next to task. 
· See screening protocol form for more information on task scoring.

· No practice items are included in scoring.

· Full task instructions are given in italics within this document. Abbreviated instructions given on the scoring sheet are for examiner reference only.


For more information about the screening protocol and how it may be used to guide device selection BCI-AAC trials see:
1) Pitt, K., & Brumberg, J. (in review). A Screening Protocol Incorporating Brain-Computer Interface Feature Matching Considerations for Augmentative and Alternative Communication.

2) Pitt, K. M. and Brumberg, J. S. (2018). Guidelines for Feature Matching Assessment of Brain-Computer Interfaces for Augmentative and Alternative Communication. American Journal of Speech-Language Pathology, 1–15. doi:10.1044/2018_AJSLP-17-0135






Binary formats for presenting number scale response choices

“X” = Explanation for each scoring item (e.g., is your answer more than 3, with 3 being moderately intense?)

A) Five-point number scales
[image: ]

Clarify answer once each score is obtained (e.g., so, your score is a 3 which is moderately intense?). If ‘no’ is indicated during clarification question repeat answer tree. 

*If the participant does not answer, seems confused, or asks for clarification following the first prompt explain “if your answer is 3, then state no. This question is asking if your answer is more than 3”. Then repeat prompts. Provide this instruction as needed.

_____________________________________________________________________________________

B) Four-point number scales
[image: ]

Clarify answer once each score is obtained (e.g., so, your score is a 3 which is moderately intense?) If ‘no’ is indicated during clarification question repeat answer tree. 

*If the participant does not answer, seems confused, or asks for clarification following the first prompt explain “if your answer is 2, then communicate no. This question is asking if your answer is more than 2. Then repeat prompts. Provide this instruction as needed.

Introductory Information:

Provide information regarding the individuals current communication method(s), and reliance on mechanical ventilation. In addition, provide information about the individuals medical diagnosis (including date), and describe onset of symptoms. If known, provide dates of the last hearing and vision test and results.
__________________________________________________________________________________
1) Handedness
If applicable, evaluate handedness prior to paralysis. Select ‘do’ or ‘did’ based on individuals current level of motor function. If they have never been able to perform these actions due to congenital motor impairments, individualize actions (and record on the testing form), or state ‘uncertain’ if there is no functional motor movement. Examples of modified actions include: Using a spoon, holding a brush, using a computer mouse, etc.

Instructions: 

1A) Do/did you primarily use your right hand to throw a ball? 
Do/ did you routinely use both hands equally well in performing this task?

1B) Do/did you primarily use your left hand to draw?
Do/ did you routinely use both hands equally well in performing this task?

1C) Clarify handedness
- So, you are (left or right) handed? 
- So, you are/were able complete tasks equally well using both your left and right hands? 
_____________________________________________________________________________________
2) Seizure History							
Have you ever had a seizure? 							
__________________________________________________________________________
3) Vision 
3A) Four Corners 
Instructions: During this task an image may or may not appear on the screen. After a short duration I will ask you if an image appeared. Are you ready?

After each image presentation:
Did an image appear on the screen?

3B – 3D) Instructions: I am going to ask you some yes and no questions about your vision. 
See scoring sheet for question instructions.
____________________________________________________________________________________
4) Hearing 
4A-4C) Instructions: I am going to ask you some yes and no questions about your hearing. 
See scoring sheet for question instructions.
_____________________________________________________________________________________
5) Literacy 
5A) Instructions: Are you able to read? If no, were you able to read in the past?  

5B) Adapt to meet individual’s voluntary motor and visual capabilities, as appropriate. If modification to the given task is required a simple one step movement should be selected (e.g., lift your thigh, move your foot, move your arm, move hand). Instructions should be provided on a sheet which contains no other distracting information. 

Instructions: Perform this task (show task instructions for participant to read).




Look Up



5C) Instructions: I will present a familiar object and ask you some questions about how to spell the word for that object. The object is (an image of a comb is presented on the screen, or in the case of participants that may have visual difficulties, the auditory word ‘comb’ is given). 
To spell the word for this object: 
- Is the first letter c?
- Is the second letter o?
- Is the third letter r?
- Is the fourth letter m?
_____________________________________________________________________________________
6) Fatigue, use the following scale:
[image: C:\Users\Kevin\Desktop\Untitled.png]

6A) Instructions:  I want you to indicate your current level of fatigue on a scale of 1 to 4, with 1 being not fatigued, to 4 being severely fatigued

6B) Instructions: I want you to indicate your average level of fatigue (e.g., over the past 2 weeks) on a scale of 1 to 4, with 1 being not fatigued, to 4 being severely fatigued.

_____________________________________________________________________________________
7) [image: ]Pain, use the following scale:



7A) Instructions: Have you been in consistent pain over the past two weeks?  If no, skip to section 7D

If yes, Instructions: I am going to ask you questions about your average level of pain (e.g. over the past two weeks). Communicate your answer using a scale of 1 (never or rarely interferes) to 4 (always interferes). 

7B) At what level does your average level of pain interfere with your ability to learn new tasks?
7C) At what level does your average level of pain interfere with your ability to think (e.g. remember things, concentrate)?

7D) Are you currently in pain? If no, skip to section 8.

If yes, Instructions: I am going to ask you questions about your current level of pain. Communicate your answer using a scale of 1 (never or rarely interferes) to 4 (always interferes)

7E) At what level does your current level of pain interfere with your ability to think (e.g. remember things, concentrate)?

_____________________________________________________________________________________
8) Comprehension & Orientation 
8A-8L) Instructions: I am going to ask you some more yes and no questions.
See scoring sheet for question instructions.

_____________________________________________________________________________________

9) Following Directions:
If necessary, adapt to meet individuals voluntary motor capabilities. If modification(s) are required a simple one step movement should be selected (e.g. lift your thigh, move your foot, move your arm, move hand), to replace the given item(s). Repeat instructions only once. If instructions are repeated score 0, but allow for task completion. The individual is to wait until all commands are given before completing the task. If necessary (e.g., depending on impulsivity) further clarify this requirement to the individual, and following sequence instruction inform them to start.  

An example of a modified protocol for an individual who cannot look up, but can move their foot, is provided in steps 1-3 (below).

9A) Look up     						1) Move foot
9B) Blink, look up					2) Blink, move foot	
9C) Look down, move your finger, look up     		3) Look down, move your finger, move foot     

Instructions: I am going to give you some directions, when I am finished, complete the directions, exactly as I presented them to you. If necessary, following command sequence: Please start.

_____________________________________________________________________________________



10) Motor Imagery
[bookmark: _GoBack]10A) Default preference for first person (kinesthetic) versus third person (visual) motor imagery.
Pause for approximately 5 seconds after task instruction to allow for imagery performance.

Instructions: Imagine you are tapping your foot, and now imagine making a fist. I want to know if when you imagined these tasks you imagined them in first person, like you were actually tapping your foot, “feeling” the sensations associated with the task, or third person, like you were watching yourself from across the room.

 1A) For tapping your foot, did you use first person?  
(if no) -- Did you use third person?

1B) For making a fist, did you use third person?  
(if no) -- Did you use first person?

2) Instructions: Now imagine curling your toes and tapping your finger
2A) For curling your toes, did you use third person?  
(if no) -- Did you use first person?

2B) For tapping your finger, did you use first person?  
(if no) -- Did you use third person?

3) Generally, is it more natural for you to use first person imagery during all these tasks?

10B) Hand Rotation 
See item 10C if the participant cannot complete task due to visual impairments. As possible, the participants hands should be in a neutral position (e.g., resting in front of them) versus an unusual posture (e.g., behind back, fingers intertwined).
 
Allow approximately 2 seconds after image presentation before asking for a response.

Practice Instructions: I am going to show you some rotated left and right-hand pictures. After, I will ask you if the image is of a right or left hand. Let’s practice.

After image presentation 1:
Is the image of a right hand?

If participant responds correctly (yes) state “yes, that is a right hand”.
If participant responds incorrectly (no) state “No, that is a right hand”.

Experiment Instructions: I will ask you if the image is of a right or left hand. Are you ready?
After image presentation 1:
Binary question: Is the image of a right hand?
After image presentation 2:
Binary question: Is the image of a left hand?

Continue to alternate response options following each presentation to account for the possibility of habitual positive or negative responses. 
10C) Self-Rating of First-Person Imagery

Beginning with task 1, the examiner demonstrates the target movement physically from a sitting position. Following demonstration, if possible, the participant physically practices the same movement for approximately 5 seconds, and then perform the task via kinesthetic (first person) motor imagery (for approximately 5 seconds). Following imagery task performance, the participant self-rates imagery performance using the 1-5 kinesthetic number scale (below). These steps will be completed for each item (1 thru 5) sequentially.  
Tasks may be completed using limb of preference, or bilaterally as preferred. If the participant can perform the action physically the limb with most movement, or their dominant limb should be chosen. If the participant is able to perform a physical practice prior to imagery, check ‘overt’ on the screening form next to the corresponding task(s). If the participant cannot perform the physical action, perform imagery task only and record the length of time since the participant lost motor ability. 
	If necessary, provide further instruction to ensure the individual understands how to perform first person imagery.
[image: ]

Task 1: Make a fist               
Task 2: Foot tapping
Task 3: Thumb to index finger tapping
Task 4: Wiggle Toes
Task 5: Individualized




Individualized task 5: The selected task should be familiar to the participant (e.g., an activity of daily living, playing an instrument, hobbies). It is recommended that the clinician incorporates participant and caregiver input into the selection of this task. Record the task that was selected on the evaluation form. Performance and self-rating of this task follows the same procedure as generic BCI tasks 1 thru 4. Practice physically if possible, depending on the suitability of the chosen task. 

 Instructions: I am going to demonstrate a movement; after I have demonstrated it you will (if applicable: perform it once physically, and then…) “imagine” performing the same movement using first person motor imagery, like you are actually performing the action, “feeling” the sensations associated with the movement. I will then give you a scale to rate your imagined performance.
1) Examiner demonstrates tasks physically and states task (e.g., first we will make a fist)
1B) If applicable, the examiner instructs the participant to physically perform the action.
2) Following physical performance by the examiner (and possibly participant) state: Now imagine performing the same task in first person motor imagery.

3) After completion of the imagery task state “Now I want you to rate your imagined performance using a 1 to 5 scale, with 1 being no sensation to 5, as intense as executing the action.
*If appropriate, after accurate completion of the first couple of tasks the examiner may state, 
“Now I want you to rate your imagined performance using the same 1 to 5 scale.”
Repeat instructions obtaining self-ratings of first person kinesthetic imagery performance for all 5 tasks sequentially. Place reported scores in the corresponding kinesthetic imagery (KI) column.

Scoring 

-      If the participant has never been able to perform a task physically due to congenital paralysis,  
       interpret self-ratings of first person imagery with caution.
· For participants without severe visual deficits: Average all reported KI scores.

· For participants WITH severe visual impairments: Only if the visual impairment is severe enough to prevent completion of rotation-based motor imagery tasks (10B and 10D), average the reported KI scores and multiply by 3 to obtain the imagery section score of 15. Do not score any other tasks in the motor imagery section. However, their imagery preference should still be ascertained and considered.
10D) Object Rotation 
See item 10C if the participant cannot complete task due to visual impairment.
Allow approximately 2 seconds after image presentation before asking for a response.

Practice Instructions: I am going to show you pictures of a mug. I want you to imagine picking up the mug by its handle, gripping it like the example mug shown here, (thumb at the top; show picture below), as if you are going to take a drink.  The mug I am about to show you has a red and black handle, and after you have imagined picking up the mug, as if to take a drink, I will ask you if the TIP of your thumb is closest to the red or black part of handle.  Let’s practice.
[image: ]
After image presentation 1:
Is the tip of your thumb closest to the red part of the handle?







If participant responds correctly (yes) state “yes, the tip of your thumb was closest to the red part of the handle”, and then make an action as if picking up the red and black handled mug, using a grip where the thumb is resting against the middle and/or index finger, and points to the thumb tip.

If participant responds incorrectly (no) state “The tip of your thumb was closest to red part of the handle”, and then make an action as if picking up the red and black handled mug, using a grip where the thumb is resting against the middle and/or index finger, and points to the thumb tip.

Experiment Instructions: Are you ready to continue? Pick up the mug by its handle, as if you are going to take a drink. After I will ask you if the TIP of your thumb is closest to the red or black part of handle. 

After image presentation 1:
Binary question: Is the tip of your thumb was closest to the red part of the handle? 
After image presentation 2:
Binary question: Is the tip of your thumb closest to the black part of the handle?
Continue to alternate response options following each presentation.

_____________________________________________________________________________________

11) Attention / Working Memory 
11A) Instructions:  Varying objects will be presented in sequence. I want you to count how many times the ice cream is presented. This is what you are looking for (target image to be visually presented with simultaneous auditory stimuli; i.e., picture of ice cream and auditory word ‘ice cream’). At the end of the upcoming sequence, I will ask you how many times the ice cream was presented. Are you ready?

Stimuli presentations will depict the ice cream on 5 occasions (no, no, no, yes, no, no, yes, no, no, no, yes, no, no, no, yes, no, yes, no)

Following presentations ask:
A) Was the ice cream presented four times?		 
B) Was the ice cream presented five times?		    
		 
11B) Instructions (for those without sensory impairment):  You will see and hear a sequence of numbers and objects. Pay attention, at the end of the sequence I will ask you if the number one and/or the cookie was presented. The items will be presented separately. Here is what you are searching for (targets are separately presented with simultaneous visual and auditory stimuli; e.g., picture of cookie and auditory word ‘cookie’).

Following presentation sequence ask:
A) Was the number one presented?						 
B) Was the cookie presented?							

Sensory modifications:
* Instructions for individuals with visual impairments: Replace first sentence above with: You will hear a sequence of numbers and objects.
* Instructions for individuals with hearing impairments: Replace first sentence above with: You will see a sequence of numbers and objects.

11C) See sensory modifications below.

Auditory and Visual presentations:
Instructions:  You will see different objects on the screen and, at the same time, hear different numbers. Pay attention, at the end of the sequence I will ask you about whether you saw the cheese and/or heard the number 5. The items will be presented separately. Here is what you are searching for (target stimuli are separately presented including an image of a cheese, and the auditory word ‘five’).
Following presentation sequence ask:
A) Did you hear the number 5?						    
B) Was the cheese presented?

For individuals with severe hearing impairment:
Instructions:  You will see different objects on the screen. At the same time, you may feel me lightly tap your right or left shoulder. Pay attention, at the end of the sequence I will ask you about whether you saw the cheese and/or felt me tap your LEFT shoulder. The stimuli will be presented separately. Here is what you are searching for… (target image is presented, in addition to separately demonstrating a light tap on the participants left shoulder). Ask permission before touching participant. 

Tap the participant’s RIGHT shoulder in conjunction with each visual presentation. Only when *A is indicated on the screening form tap the participants LEFT shoulder.

Following presentation sequences ask:
A) Did you feel me tap your left shoulder?						    
B) Was the cheese presented?

For individuals with severe visual impairment:
Instructions: You will hear different numbers. At the same time, you may feel me lightly tap your right or left shoulder. Pay attention, at the end of the sequence I will ask you about whether you heard the number 5 and/or felt me tap your LEFT shoulder. The stimuli will be presented separately. Here is what you are searching for… (auditory word ‘five’ is presented, in addition to separately demonstrating a light tap on the participants left shoulder). Ask permission before touching participant. 

Tap the participant’s RIGHT shoulder in conjunction with each visual presentation. Only when *v is indicated on the screening form tap the participants LEFT shoulder.

Following presentation sequence ask:
A) Did you feel me tap your left shoulder?						    
B) Did you hear the number 5?
_____________________________________________________________________________________
12) Cognitive Motor Learning / Abstract Problem Solving 
12A) Practice Instructions: I will present a circle or a triangle in the center of the screen. 
After I have shown you the shape, I will ask you if it is the same as the one shown two turns back. First, we will practice. Do not respond to the first two presentations. Allow approximately 3 seconds between presentations of image 1-2, and 2-3. An ‘X’ prompt will be given on the screen to indicate moving to the next stimuli. 

Allow approximately 3 seconds after presentation of the third image before asking:
Is the shape the same as the one given two turns back?

If participant responds correctly (yes) state “yes that is the same shape as the one given two turns back. The third shape is the same as the first, which was two turns ago” visually point to the diagram (below) to draw attention how presentation 1 and 3 are the same (below). 

For individuals with visual difficulties only, verbally state “yes, that is the same as the shape given two
turns back. The first shape was a triangle, the second was a circle, and the third is another triangle. The
third shape is the same as the first, which was two turns ago.”

If participant responds incorrectly (no) state “no, that is the same shape as the one given two turns back. The third shape is the same as the first, which was two shown two turns ago”. Visually point to the diagram to draw attention how presentation 1 and 3 are the same (below). 

[image: C:\Users\Kevin\Downloads\nbackpic.png]For individuals with visual difficulties only, verbally state “no, that is the same shape as the one given two turns back. The first shape was a triangle, the second was a circle, and the third is another triangle. The third shape is the same as the first, which was two turns ago”





Experiment Instructions: Ready to continue? Now we will start again, and after the first two presentations, I will ask you if the shape presented is the same as the one shown two turns back. Do not respond to the first two presentations. Allow approximately 3 seconds between image presentations. An ‘X’ prompt will be given on the screen to indicate moving to the next stimuli. 

Allow approximately 3 seconds after presentation of the third image before asking:
Is the shape the same as the one given two turns back?

Continue to ask this question following presentation of each subsequent stimuli.	

12B) Instructions:  Which of the following three options best describes how GLOVES & SCARVES are alike, 1) They are made of leather,  2) They are winter clothing,  3) They are both worn near the head

Answer options should be displayed visually for reference while the binary questions (below) are given.

Is the best answer “They are made of leather?”
Is the best answer “They are winter clothing?” (Correct)
Is the best answer “They are worn near the head?”

_____________________________________________________________________________________
13) Motivation for BCI use: 
13A) Instructions: I want you to indicate your level of motivation to use a brain-computer interfaces for communication using a scale of 1 to 4, with 1 being unmotivated to, 4 highly motivated.

[image: ]








13B) Instructions: I want you to indicate how helpful you think brain-computer interfaces will be for communication in your daily life, on a scale of 1 to 4 with 1 unhelpful to 4, very helpful: 

[image: ]







_____________________________________________________________________________________


14) Instructions: I want you to indicate on a scale of 1 to 4, your comfort level with using computers, with 1 being computers are very difficult to use to 4, very easy to use: 
[image: ]
_____________________________________________________________________________________

15) Motor functionality: In relation to use of the brain-computer interface and conventional AAC techniques, a physical motor screening including upper and lower limbs, face, tongue, horizontal/vertical eye movement, presence of uncontrolled, or impulsive movements, spasticity/muscle tension, and posture should be completed, including:
15A) Oculomotor movement; speed, effort, stability and reliability (reproducibility of task).
· Vertical and lateral range of motion.
· Visual pursuit (following an object/finger).
· Decreased stability (e.g., due to Nystagmus).
15B) Face and tongue movement; range of motion, effort, stability reliability (reproducibility of task).
· Eyelid ptosis.
· Ability to blink (once, and on multiple consecutive occasions), and/or excessive blinking
· Other facial movements (smile, tongue movement, etc.)
· Presence of uncontrolled or impulsive movements.

15C) Upper limb, lower limb and trunk; range of motion, effort, stability (e.g. tremor), reliability (reproducibility of task).
· Bilateral leg and foot motor movements. 
· Presence of uncontrolled or impulsive movements.
· Bilateral hand and arm motor movements. 
· Levels of muscle tension and spasticity in neck and shoulders.

15D) Posture/ positioning for device access
· Postural adjustments, and environmental adaptations possibly needed for device use, including providing a stable base of support, limiting the influence of atypical muscle tone, extraneous movements, and reflexes, in addition to providing support for rest.
· Does posture need frequently changing?
· If applicable, does the participants head support apply pressure to the back of the head? This positioning may possibly impede recordings from Occipital electroencephalography electrode locations.
_____________________________________________________________________________________

Scoring 
See participant protocol form for scoring guidelines. No practice items are included in scoring.

Self-Report
Concern may be based upon, but is not limited to; participant observations, unclear responses given for self-report tasks, caregiver input, etc. 

General Considerations & Medications
If the information has not been provided by the caregiver (see caregiver questionnaire), a list of primary medications including sedative, antidepressant, anticholinergic, antiepileptic and psychiatric or pain medications should be noted. General considerations are provided to assist in clinical interpretation of scores. For instance, if screener scores are marginal but the participant is extremely motivated to use BCI as a communication modality, further BCI-AAC evaluation may still be warranted. 
11
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