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APPENDIX A 
Apraxia Battery 

 
Input Lexicon 

Experimental Tasks 

 

Task 1:  Recognition of transitive gestures 

 

Instructions:  “In each video, you will see a person using an object.  Please pay 

attention to them and tell me if they are using the object correctly.”  You can tell 

me if it is correct or incorrect.” 

 

No. Description Notes +/- 
 Cell phone (Example)   
1 Using a toothbrush as a screwdriver   
2 Paper airplane    
3 Putting on a baseball hat over eyes   
4 Hairbrush   
5 Brushing hair with eyeglasses   
6 Playing tennis with a hammer   
7 Scissors   
8 Brushing teeth with a hairbrush   
9 Hammering with a screwdriver   
10 Spoon   
11 Cell phone   
12 Using PS2™ control on ear   
13 Keyboard   
14 Playing tennis with a cell phone   
15 Remote control   
16 Brushing hair with a drumstick   
17 Headphones   
18 Gameboy™   
19 Playing guitar with a tennis racket   
20 Ball   
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Task 2:  Recognition of pantomimes 
 

Instructions:  “In each video you will see a person pretending to use an object.  

Please pay attention to them and tell me if they are using the object correctly.  

You can say if it is correct or incorrect.” 

 

No. Description Notes +/- 
 Zipper (Example)   

1 Bringing a spoon to nose instead 
of mouth   

2 Ring   
3 Cell  phone   

4 Opening a can and pouring on 
head   

5 Camera   
6 Key   
7 Glass   

8 Blowing bubbles without the 
wand   

9 Headphones   

10 Bringing a cup to the side of the 
face    

11 Using a toothbrush to brush eyes   
12 Yo-yo   
13 Peeling a banana upside down   
14 Book   

15 Typing on a keyboard the wrong 
direction   

16 Snowball   

17 Writing with a pen with 
incorrect wrist position   

18 Putting Chapstick™ on forehead   
19 Backpack   

20 Putting cell phone on head after 
dialing   
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Task 3:  Recognition of intransitive gestures 

 

Instructions:  “In each video you will see a person making hand movements which 

we call gestures.  Please pay attention to them and tell me if the hand movements 

that they make or the gesture means anything to you.”  You can say yes if it is 

meaningful or no if it is not meaningful.” 

 

No. Description Notes +/- 
Ex Whisper   
Ex Shucks   

1 Moving hand opening and 
closing   

2 “Come here”   
3 Be quiet   
4 Bringing Two fists together   

5 
Moving fingers up and down 
with palm backwards (Waving 
goodbye backwards) 

  

6 Angry   
7 Rotating fist   
8 Peace   

9 Military salute at neck (side of 
hand on neck)   

10 Sliding hand away from body   
11 Eat   

12 Index finger on ear  
(Be quiet on ear instead of lips)   

13 Come here backwards   
14 Raising hand in the classroom   

15 Drink at neck level (round hand 
on neck)   

16 Shucks   

17 Ok incorrectly (middle finger 
and thumb in circle)   

18 Open   
19 Embarrassed   
20 Walk   
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Action Semantic System 

Experimental Tasks 

 

Task 4:  Transitive gesture comprehension  

 

Instructions:  “Look at all of the pictures. Point to the picture on the bottom that 

you think best goes with this picture (experimenter pointed to the top picture).”   

 

Associative Task* 
*Mark the answers in the right column and mark the total score on the row below. 

Item A B Correct 
Answer 

Given 
Answer 

Hammer Nail Screw A Trial 
Horse Horse shoe Clamp A Trial 

Sail boat River Lake B  
Cash register Money Purse A  

Drums Xylophone Drum sticks B  
Sink Hair brush Tooth brush B  

Computer CD CD player A  
Lotion Lips Hands B  
Dog Bone Lamb A  

Comb Hair dryer Mirror A  
Bed Crib Blanket B  

Hand dryer Soap Toothpaste A  
Drill Nuts and bolts Gears A  

Backpack Desk Book B  

Computer CD ViewMaster™ 
disk A  

Movie theater Popcorn Pie A  
Cafeteria Backpacks Lunch bag B  
Camp fire Melon balls Marshmallows B  

Snow Sledding Ice skating A  
Shower Paper towel Bath towel B  

Snow shovel Snow Snow man A  
Doctor Orange juice Medicine B  

TOTAL  
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Task 5:  Pantomime comprehension 

 

Instructions:  “Now I will pretend to use an object. Look at the pictures and point 

to the one that you think I am pretending to use”. 

 

Comprehension of Pantomimes* 
* C = correct answer; S = semantically related; V = visually related; N = not 

related 
Mark the answers in the right column and mark the total score on the row below. 

 Correct Semantically 
Related 

Visually 
Related 

Unrelated  

Hammer 
(trial) 

    N/A

Scissors      
Blow      

Toothbrush      
Knife      

Stapler      
Light switch      

Piano      
Opening 
drawer 

     

Guitar      
Remote 
control 

     

Sharpen 
Pencil 

Pencil Book Screwdriver Balloon  

Markers Marker Paper Crayon Light 
Bright™ 

 

Train Train Track Light 
Bright™ 

Trampoline  

Basketball Basketball Hoop Air balloon Xylophone  
Maracas Maracas Tambourine Lightbulb Slinky™  

Ladder Fire 
truck 

Firetruck Firehat Wagon Paintbrush  

Broom Broom Dustpan Paintbrush Bike  
Eraser Eraser Chalkboard Ice cream 

bar 
Mittens  

Pizza cutter Pizza cutter Pizza Spoon Television  
ViewMaster™ ViewMaster™ Wheel CD Bells  

TOTAL  
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Task 6:  Intransitive gesture comprehension 

 

Instructions:  “Now I will make some gestures. Look at the pictures and point to 

the one that you think goes the best with my gesture.” 

 

Comprehension of Intransitive Gestures -  
* + correct answer, - incorrect answer 

No. Filename Description Notes +/- 
Ex  Pledge of Allegiance   
1  Naughty   
2  I don’t know   
3  Surprise   
4  Stop   
5  Silence   
6  Good luck   
7  Clapping   
8  Go Away   
9  Raise hand   
10  Cold    
11  Scared   
12  Bye   
13  Embarrassed   
14  Champion   
15  Hands   
16  Come here   
17  Silence   
18  “Peeyu” (smelly)   
19  Call me   
20  Open   
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Output Lexicon 

Production Experimental Tasks 

Transitive Gestures 

 

Task 7:  Actual object use 

 

Instructions:  In this task, the participants are to be given one object at a time and 

instructed to “Use this object.”  

 

Modalities 

1. Actual Use 

2. Imitation 

Actual Object Use (Real Objects) 
* + correct answer, - incorrect answer 

No. Filename Description Notes +/- 
1  Toothbrush   
2  Remote control   
3  Ball   
4  Yo-yo   
5  Recorder   
6  Mouse   
7  Butter knife   
8  Spoon   
9  Airplane   
10  Top   
11  Screwdriver   
12  Saltshaker   
13  Bottle   
14  Sponge   
15  Marker with lid   
16  Headphones   
17  Drumstick   
18  Paintbrush   
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Task 8:  Direct imitation of object use 

 

Instructions: “You will be watching videoclips of people using different objects.  

After the participant watches the example videoclip, say “Do what he/she just 

did.” Then, hand the appropriate object to the participant. 

 

Direct Imitation of Object Use (Need Objects) 
* + correct answer, - incorrect answer 

No. Filename Description Notes +/- 
 Example Hairbrush   

1  Lock   
2  Mouse   
3  Bell   
4  Nailbrush   
5  Rolling pin   
6  Lotion   
7  Tape measure   
8  Calculator   
9  Recorder   
10  Hole punch   
11  Guitar pick   
12  Spatula   
13  Binoculars   
14  Camera   
15  Remote control   
16  Ball   
17  Paper airplane   
18  Spoon   
19  Keyboard   
20  Baseball hat   
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Pantomime Production 

 

Task 9:  Production of pantomimes in verbal modality 

 

Instructions:  “Show me how you would use a toothbrush.” 

 

Output – Imitation – Pantomimes 

“Show me how you would use a ____________” 

Pantomimes in Verbal Modality (No Objects) 
* + correct answer, - incorrect answer 

No. Filename Description Notes R/L +/- 
 Example Zipper    
1  Ball   
2  Bell   
3  Gameboy™   
4  Paper airplane   
5   Razor   
6  Soap   
7  Sponge   
8  Book   
9  Stapler   
10  Harmonica   
11  Paintbrush   
12  Drumstick   
13  Wagon   
14  Broom   
15  Marker   
16  Eraser   
17  Pencil   
18  Drawer   
19  Piano   
20  Lightswitch   
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Task 10:  Production of pantomimes in visual modality 

 

Instructions:  Hold the objects in view of the participant one at a time, “show me 

how you would use this object.”  The object should be visible until the participant 

begins the pantomime production.  

 

Pantomimes in Visual Modality (Need Objects) 
* + correct answer, - incorrect answer 

No. Filename Description Notes R/L +/- 
 Example Baseball Hat   
1  Paper airplane   
2  Spoon   
3  Remote control   
4  Key   
5  Yo-yo   
6  Banana   
7  Screwdriver   
8  Hammer   
9  Bubble wand   
10  Toothbrush   
11  Camera   
12  GameBoy™   
13  Drumstick   
14  Hole punch   
15  Ball   
16  Salt shaker   
17  Recorder   
18  Ring   
19  Hairbrush   
20  Backpack   
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Task 11:  Production of pantomimes in tactile modality 

 

Instructions:  Tell participants they are going to play a guessing game and ask 

them to close their eyes.  “I am going to put something in your hands after you 

close your eyes. I want you to feel the object and show me how you would use 

this object.” 

 

Pantomimes in Tactile Modality (Need Objects) 
* + correct answer, - incorrect answer 

No. Filename Description Notes R/L +/- 
     
  Toothbrush   
1  Eyeglasses   
2  Pen   
3  Book   
4  Knife   
5  Hairbrush   
6  Cup   
7  Hat   
8  Remote control   
9  Ball   
10  Racket   
11  Yo-yo   
12  Spoon   
13  Child-safe scissors   
14  Chapstick™   
15  Wooden spoon   
16  Rope   
17  Small shovel   
18  Bubble wand   
19  Play-Doh™   
20  Stuffed animal   
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Task 12:  Imitation of pantomimes 

 

Instructions:  After the participants were told that they would be watching a series 

of videoclips of people using objects, they viewed the example videoclip. Next, 

the experimenter said, “Do what he/she just did.” 

 

Imitation of Pantomimes (No Objects) 
* + correct answer, - incorrect answer 

No. Filename Description Notes R/L +/- 
 Example Camera   
  Knife   
1  Wooden spoon   
2  Salt shaker   
  Toothbrush   
4  Paper   
5  Hood   
6  Pitcher   
7  Bow and arrow   
8  Shovel   
9  Rope   
10  Peeler   
11  Weights   
12  Hat   
13  Key   
14  Headphones   
15  Book   
16  Snowball   
17  Yo-yo   
18  Cup   
19  Key   
20  Soap   
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Task 13:  Production of intransitive gestures in verbal modality 

 

Instructions: “I am going to read you some short stories. Listen carefully.” Then 

the example verbal scenario was read aloud and the participants were asked, 

“What gesture would the ________ make in this situation?”   

 

Intransitive Gestures – Verbal Modality 
* + correct answer, - incorrect answer 

No. Filename Description Notes +/- 

 Ex 
A soldier is in front of his sergeant.  
What gesture should the soldier 
produce? 

  

 1 

A boy was late for the school bus and 
as he was running, the bus drove by.  
What gesture would the boy make? 
 

  

 2 
A football player just made the 
winning touchdown, what gesture 
would he make? 

  

 3 

A boy was mowing the lawn in the 
heat of the summer.  Sweat was 
dripping down his face.  As he 
stopped to take a break, what gesture 
would he make? 

  

 4 

One night the dog was chasing 
something in the woods and he was 
sprayed by a skunk.  As he ran home 
to his owner, what gesture would the 
owner make? 

  

 5 

A boy was watching a movie about 
police catching the bad guys.  As the 
police capture the bad guys, what 
gesture would they make? 

  

 6 

A mother was in a nice restaurant 
trying to enjoy her meal and a pesky 
fly continued to fly around her face.  
What gesture would the mother 
make? 

  

 7 

The girl wanted to ask her teacher a 
question when her teacher was sitting 
at her desk and the other students 
were at recess.  She peeked in the 
door, what gesture would her teacher 
make? 

  

 8 The policeman wanted to ask a man a   
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Intransitive Gestures – Verbal Modality 
* + correct answer, - incorrect answer 

No. Filename Description Notes +/- 
question.  The man kept walking.  
What gesture would the police make? 

 9 

A boy pushed his classmate behind 
the teacher’s back.  When the teacher 
turned around, what gesture would 
she make? 
 

  

 10 

The girl was running a race and she 
noticed some volunteers holding cups 
of water.  What gesture would she 
make? 

  

 11 
A boy was winning a race when his 
friend pushed him and he lost.  What 
gesture would the boy make? 

  

 12 
The children were laughing and 
talking in the library.  What gesture 
would the librarian make? 

  

 13 
The boy was watching a movie.  
What gesture would he make when 
the monster jumps out of the screen. 

  

 14 
The music was playing loudly in a 
restaurant, what gesture would the 
boy make? 

  

 15 

The girl is going to school and sees 
her mom watching her through the 
window.  What gesture would the girl 
make? 

  

 16 
A boy swallowed the wrong way in a 
cafeteria and couldn’t breathe.  What 
gesture would he make? 

  

 17 
A boy received flowers from a girl in 
front of the whole class.  What 
gesture would the boy make? 

  

 18 

The girl skateboarded down the hill 
for the first time without falling.  Her 
mom was at the bottom of the hill. 
What gesture would the mom make? 

  

 19 

A boy was playing in the mud and 
ran into the house and tried to walk 
into the living room.  What gesture 
would his mother make? 

  

 20 
The boy was not wearing a hat or 
mittens while sledding, what gesture 
would he make? 
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Task 14:  Production of intransitive gestures in visual modality 

 

Instructions:  After the participants view the example videoclip, ask, “What would 

the __________ (boy/girl/mother/teacher) do in this situation?”   

 

Intransitive Gestures Modalities: 

1. Verbal – Read the descriptions 

2. Visual - Sketches 

3. Imitation – Direct Imitation 

Intransitive Gestures – Visual Modality 
* + correct answer, - incorrect answer 

No. Filename Description Notes +/- 
 Ex Pledge of Allegiance   
 1 Naughty   
 2 I don’t know   
 3 Surprise   
 4 Stop   
 5 Silence   
 6 Clapping   
 7 In a moment   
 8 Cold   
 9 Scared   
 10 Bye   
 11 Embarrassed   
 12 Champion   
 13 High-five   
 14 Come here   
 15 Can’t hear   
 16 Call me   
 17 Open   
 18 Disappointed   
 19 Angry   
 20 Choke   
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Task 15:  Imitation of intransitive gestures 

 

Instructions:  Instruct the participant that they will be watching a series of 

videoclips of people using objects, after viewing the example videoclip say, “Do 

what he/she just did.” 

 

Imitation of Intransitive Gestures 
* + correct answer, - incorrect answer 

No. Filename Description Notes +/- 
 Example Peace   
 1 Money   
 2 All Done   
 3 Too Loud   
 4 Look   
 5 Listen   
 6 Read   
 7 Swatting a fly   
 8 Crazy   
 9 Stop   
 10 Pay   
 11 Choke   
 12 Don’t look   
 13 Blow a kiss   
 14 Punch   
 15 Let’s go   
 16 Dice   
 17 Hands up   
 18 You   
 19 Cold   
 20 Hot    
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Task 16:  Imitation of hand postures 

 

Instructions:  Present the example task of hand imitation on the computer screen 

and instruct the participants to, “Do what he/she just did.” 

 

 

Task 17:  Imitation of finger positions 

 

Instructions:  Present the example task of finger imitation on the computer screen 

and instruct the participants to, “Do what he/she just did.” 

 

 

Task 18:  Matching of hand postures 

 

Instructions:  Present the example task of hand matching on the computer screen 

and instruct the participants to “Point to the picture that is the best match to this 

one (while pointing to the target picture). 

 

 

Task 19:  Matching of finger positions 

 

Instructions:  Present the example task of finger matching on the computer screen 

and instruct the participants to “Point to the picture that is the best match to this 

one (while pointing to the target picture). 
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APPENDIX B 
Pictorial Stimuli Used in Experimental Task 4 “Transitive Gestures 

Comprehension Task” 

 

 

  
(Examples) 
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APPENDIX C 
Pictorial Stimuli Used in Experimental Task 5 “Pantomime 

Comprehension” 

 

 

 

 

(Example)  
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APPENDIX D 
Pictorial Stimuli Used in Experimental Task 6 “Intransitive Gesture 

Comprehension” 

 

 

 
Bye (Example) 

 
Naughty 
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I don’t know 

 
Surprise 
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Stop 

 
Silence 
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Good luck 

 
Clapping 
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Go away 

 
Raise hand 
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Cold 

 
Scared 
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Pledge of Allegiance 

 
Embarrassed 
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Champion 

 
Hands (high-five) 
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Come here 

 
Silence 
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“Peeyu” (smelly) 

 
Call me 
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Open 
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APPENDIX E 
Pictorial Stimuli Used in Experimental Task 16 “Imitation of Hand 

Postures” and Task 17 “Imitation of Finger Positions” 

 

Figures used for “Imitation of Hand Postures” 
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Figures used for “Imitation of Finger Positions” 

 

 

 

  

 

 



  322

APPENDIX F 
Pictorial Stimuli Used in Experimental Task 18 “Matching of Hand 

Postures” and Task 19 “Matching of Finger Positions” 

 

Figures used for “Matching of Hand Postures” 
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Figures used for “Imitation of Finger Positions” 
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APPENDIX G 
Journal Articles 
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SELECTIVE DEFICIT IN THE PRODUCTION OF INTRANSITIVE 

GESTURES IN AN INDIVIDUAL WITH AUTISM 
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Left-hemisphere brain damage may result in limb apraxia, a deficit in the 

processing of gestures (Rothi et al., 1991; Cubelli et al., 2000) which may be 

transitive (i.e., actual object use), intransitive (i.e., communicative), pantomime 

(i.e., a gestures that describe the object use), or meaningless gestures (i.e., 

arbitrary gestures that have no semantics). Previously identified patterns of 

impaired praxis processing include selective deficits in the production of transitive 

gestures (Motomura and Yamadori, 1994), object-related gestures (transitive 

gestures and pantomimes, Dumont et al., 1999), and pantomimes (Bartolo et al, 

2003). Cubelli et al. (2000) reported an aphasic patient (Case 19) showing a 

deficit in intransitive but not transitive gesture production, but pantomimes were 

not tested. In summary, given the absence of any report distinguishing 

pantomimes and intransitive gestures, to date it is not possible to conclude that 

pantomimes and intransitive gestures are processed by different mechanisms 

(Carmo and Rumiati, in press).  Mozaz and colleagues (2002) and Carmo and 

Rumiati (in press) suggest that the difference between gestures depends on the 

complexity of the movements to be executed.  

However, intransitive gestures differ from pantomimes as well as from 

transitive gestures in that they include socio-communicative content: “waving 

hello” puts two people in communication with each other, and a gesture like “I’m 

cold” communicates an internal state. It is well established that individuals with 

autism show impaired social communication skills (Dziuk et al., 2007), as well as 

a demonstrated visual preference for objects in social contexts (Klin et al., 2002). 

Thus, it is reasonable to expect that individuals with autism may be more affected 

in the production of intransitive gestures than in the production of object-related 

gestures. This pattern has not been observed in this population probably because 

most studies in autism often group intransitive gestures and pantomimes together 

(Dewey et al., 2007; Mostofsky et al., 2006).   

In the course of a group study aimed at evaluating individuals with autism 

using different gestures, we came across the case of an individual (JK) who 

showed a clear pattern of selective deficit in the production of intransitive actions.  
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Case Report 

 

JK (11 year old male) was diagnosed with autism spectrum disorder 

(ASD) according to DSM-I V (American Psychiatry Association, 1994) criteria. 

He also achieved scores out of normal range in two tasks assessing social 

cognitive abilities, the ADOS (Autism Diagnostic Observation Schedule, Lord et 

al., 1999; pathologic score = above 10, JK score = 15) and the SCQ (Social 

Communication Questionnaire, Rutter et al., 2003; pathologic score =  15 or 

above, JK score = 19).  Twenty-three typically developing participants (TD, range 

age 7.3-15.8; mean age 12.0, SD 2.1) served as controls. All participants were 

administered a series of cognitive tests evaluating their general 

neuropsychological profile: the Beery Test of Visual Motor Integration (VMI, 

Beery and Beery, 2004); the Beery Test of Visual Perception (VP, Beery and 

Beery, 2004); three working memory tasks (Pickering and Gathercole, 2001):  

Digit recall (DR); Word list matching (WLM); and Listening recall (LR), and IQ 

(Wechsler, 1999). To avoid false positive diagnoses, we determined the cutoffs as 

the worst score achieved by the TDs minus two further points (see Bartolo et al., 

2001; 2003).   

Gesture processing was evaluated by means of twelve tasks assessing 

gesture comprehension and production. The stimuli were designed for US 

children. Each task included 20 items (the transitive gestures task included 18). 

Gesture comprehension was assessed using three gesture/object-or-situation 

matching tasks testing transitive, intransitive gestures and pantomimes. Gesture 

production was assessed by means of five tasks assessing transitive gestures 

(spontaneous object use) and the production of pantomimes and intransitive 

gestures in verbal and visual modality. Intransitive gestures were elicited after the 

participant listened to (verbal modality) or watched (visual modality) a social 

scenario. Imitation was assessed by means of four tasks taxing the reproduction of 

transitive, intransitive, meaningless gestures and pantomimes.   

For every item, each participant was given a score of 1 for correct, 0 for 

failure, for a maximum score in each task of 20 (18 for production of transitive 
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gestures). Failures were determined according to the criteria set out in Bartolo et 

al, 2008.  

 

Results 

 

JK performed above cutoff in both gesture comprehension and imitation 

(see Table 1). Pantomimes and transitive gestures production were also performed 

above cutoff. JK scored below cutoff only in the production of intransitive 

gestures in both verbal and visual modalities, showing for the first time a 

dissociation between intransitive gestures (impaired) and pantomimes (well 

executed). This dissociation is confirmed by Crawford and Garthwaite’s (2005) 

statistical method: JK’s pantomime production statistically dissociated from that 

of intransitive gestures in both the verbal and visual modalities.  For verbal 

modality, there were deficits in intransitive gestures [t(22) = 6.18, p < .001] and 

pantomimes [t(22) = 1.78, p = .044], with a strong dissociation [r = 0.46; t(22) = 

4.20, p < .001]; for visual modality, there was a deficit in intransitive gestures 

[t(22) = 6.96, p < .001] but not in pantomimes [t(22) = 0.00, p < 1], with a 

classical dissociation [r = 0.37, t(22) = 14.37, p < .001]. From a qualitative 

viewpoint, JK’s performance was characterized by “I don’t know” answers or by 

providing the correct verbal response without generating a gesture.  

 

Discussion 

 

Whereas consistent findings show an advantage in the production of 

intransitive gestures over pantomimes (Bartolo et al, 2003; Dumont et al., 1999; 

Mozaz et al., 2002; Carmo and Rumiati, in press), JK is the first report of a 

selective deficit in the production of intransitive gestures. This deficit cannot be 

due to gesture complexity, since JK’s performance was above cutoff in gesture 

imitation, thus improving when a model was provided. It also cannot be explained 

by arguing that intransitive gestures based on a story telling task may be too 

complex for an autistic participant. Indeed, JK had an intact cognitive profile, in 

particular his language comprehension skills were adequate for following verbal 
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instructions, participating in functional conversation, and completing a test of 

listening recall above cutoff. Moreover, his verbal IQ score was well above cutoff. 

These finding weaken the plausibility of attributing the impairment of gestural 

performance to a pure language comprehension deficit . Finally, JK was also able 

to comprehend the visual social scenario, since he could match a gesture to the 

correct situation.  

Overall, this finding contradicts the hypothesis that any deficit is 

complexity-driven (Mozaz zt al., 2002; Carmo and Rumiati, in press). To 

understand the nature of JK’s pattern, it is worth noticing that during 

conversational speech, JK demonstrated a reduced capacity to integrate gestures 

into social communication, and although his “I don’t know” responses in the 

production of intransitive gesture task predominated; at times he also expressed 

correct knowledge of the gesture to be executed, further confirming this difficulty 

in integrating the appropriate gesture in the specific social context. Recently, 

Dziuk et al. (2007) found a correlation between praxis and social impairments 

suggesting that dyspraxia may be a ‘core feature of autism’ (p. 734). JK 

performed out of the normal range in tasks assessing socio-cognitive abilities 

(ADOS and SCQ) as well as in tasks of intransitive gesture production. Therefore, 

given that the only tasks JK failed were those assessing social abilities and the 

production of intransitive gestures, we claim that a more convincing explanation is 

that the ability to produce intransitive gestures relies on socio-cognitive skills.  
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