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Signed Test Items A B C D E f Total 
"stupid" .. 1 1 1 1 1 1 6 
"shout" 1 1 1 1 1 1 6 
"saw" 1 1 1 2 1 1 7 
"smell" 2 1 1 2 1 1 8 
"yes" 1 1 1 3 1 1 8 
"yellow" 3 1 1 2 1 1 9 
"brush teeth" 4 1 1 1 1 1 9 
"keyll 4 1 1 1 1 1 9 
"huut<1I 4 1 1 2 1 1 10 
"snake" 3 1 1 3 1 1 10 
"like" 2 1 1 2 4 1 ~ 
"Z" 1 1 1 1 4 4 12 
"weird" 2 1 ·1 4 4 1 13 
"i::II::roplane taking off 3 4 4 1 1 1 14 
"su blild ri i Jell 2 4 4 2 1 4 17 
"good morning" 2 3 4 3 4 1 17 
"sta rfish II 2 3 4 3 1 4 17 
"bridqell 3 4 4 3 1 4 19 
"bad luck" 3 4 4 4 4 1 20 
"non-re~1 t::)t:national 2 2 4 4 4 4 20 

is LlICI .... '.:;1..I A score 6 is 

in a score is 

1 
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Figure 1.2. "shout" Figure 1.3. "saw" 

Figure 1.4. "smell" Figure 1.5. "yes" Figure 1.6. "yellow" Figure 1.7. "brush teeth" 

Figure 1.8. "key" Figure 1.9. "hook" Figure 1.10. "snake" 

Figure 1.11. "like" Figure 1.12. "Z" Figure 1.13. "weird" 

a 
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Figure 1.14. "airplane taking off" Figure 1.15. "submarine" 

Figure 1.16 "Good morning" Figure 1.17. "star fish" 

Figure 1.18. "bridge" Figure 1.19. "bad luck" 

Figure 1.20. "non-representational" 

Figure 1: Photographs illustrating the movement tasks used during the objective VICON 
Motion Analysis of developmental limb apraxia 

b 
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Figure 4: A photograph illustrating the camera set-up used in the VICON Motion Analysis System 

Figure 5: A photograph illustrating the placement of the reflective markers 

A deaf native signer administered this test. The examiner instructed the subjects to 

imitate the movement patterns conducted by her. The entire sequence of the movement 

patterns was repeated three times to obtain measures of movement variability (Poizner et 

ai, 1990). The subjects' responses were captured and later analysed. The details of the 

administration of the test battery for the VICON 370 Motion Analysis System procedure are 

as follows: 

• Instructions to the subjects: "All you have to do is copy exactly what I do!" 

• Practice Item: "Hold up hand as in a 'Stop'- like gesture" 

45 
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As mentioned previously in the methodology section, meaningless movement sequences, 

signs and gestures were employed in this study. The graphs obtained from the VICON 

Motion Analysis System are displayed in these three "categories" for each experimental 

subject. Specific examples have been selected to allow a sign/gesture, a transitive and 

intransitive gesture, a sign and a non-representational movement to be illustrated. 

3.3.1. GRAPHS ILLUSTRATING THE RESULTS FROM THE MEANINGLESS 
MOVEMENTSEOUENCE 
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Figure 6 Graphs illustrating the movement trajectory of the movement ftnon-rep" of ES1 and CS1. 

As is noted from the above-mentioned graphs, all movement trajectories were measured 

using x, y and z co-ordinates. This is important in determining movement in space, i.e. in 

the third dimension. Hence, all movements were captured by methods explained in the 

methodology of this section. In order to represent the movement trajectories of all 

subjects in two-dimensions, x- and y-axes have been plotted. The x-axis represents the 

percentage cycle so as to allow a standard of comparison across graphs in that all 

movement trajectories are interpreted according to one movement cycle. Furthermore, 

percentage cycle includes the temporal component of the movement trajectory. The y­

axis in the first graph represents "degrees" i.e. how the elbow joint angle (angles are 

measured in units of degrees) increases or decreases. In the second and third graphs, the 

y-axis is represented by "displacement". Displacement is defined as distance in a 

particular direction. In addition, both the percentage cycle and displacement were 

calculated in the third-dimension i.e. measuring x, y and z co-ordinates in space, hence the 

graphs (both the x- and y-axes) of the resultant trajectories have captured the spatio­

temporal characteristics of the subjects' movement trajectories. 

As is seen in Figure 6 "elbow jOint angle", CS 1 displays more of an angle change than 

does ES 1. This movement requires a marked change in the elbow joint angle value for 

the movement to be carried out correctly. Conversely, in graphs displaying the resultant 
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trajectories of elbow joint centre and wrist joint centre, ES 1 shows less of a spatio­

temporal change compared to CS 1. 

Elbow Joint Angle 

)60 

1'10 

120 
" »100 ::-- .~ ~~ ~ 

" 80 . 
l 60 r '-

,./ '\. '10 

20 
, r~ 

0 

0 20 '10 60 80 100 

% Cycle 

1--ConO'ol --ExJ>erimental I 

Resultant Trajectory of EJbow Fbsition 

450 

'100 

E 350 

,5.:IX) 

"250 
~200 
-alSO 
lS 100 

50 

o 

-~~ 
r-'"'";. : fl ~ 

"- '" .• r.,. 
'-1 - ,','~ 

,." , ,. 

20 '10 60 80 100 

% Cycle 

1- -ConO'ol --Experimental 1 

Resulrant Trajectory of Wrist Joint Centre 

~~~--~~~--~~ 

1 '100 -l-+-'..-.---'-'----+---"c----1 

~ :IX) +-~_.;:_~~~~,....,;".--I 
8 
-li200 
;5 

100 -1----'------'--'-1 

20 '10 60 80 100 

%Cyde 

ConO'ol Experimental I 
Figure 7 Graphs illustrating the movement trajectory of the movement "non-rep" for ES2 and CS2. 

As is seen in Figure 7, ES 2 appears to present with a deficient joint co-ordination, as can 

be observed by a sharp change in elbow joint angle value versus the smoother transition 

in elbow joint angle values of CS 2. In the graphs representing the resultant trajectories 

of elbow position and wrist joint centre, ES 2's movement trajectories do not appear to be 

as smooth of the movement trajectories of CS 2. This may be suggestive of disrupted 

spatio-temporal aspects for this particular movement. 

Elbow Joint Angle 

160 ,--~~.,....,..--~--.. 

I<lO f-:,;--.,,---=..,......,-,--::-----1 
120 ' 

~ 100 t-:.fi'C.I!":---,--''''''''=::-:--- --j 

l 80 " 60 +:-. -,C""':---=--=-----r-""""" :-==1 

O ~~-~~~~~ 

020'106080100 

% Cycle 

1- - ConO'ol --Experimental I 

Resultant Trajectory of Elbow Position 

~ ,..---------.,-., 
1 'IOO- L=.... -::: .-."""---,. . 
c: 300 .~ ! 200 " ., 

~100 +-~-----~---1 
o 

20 '10 60 80 100 

% Cyde 

1- - ConO'ol --Experimental 1 

Resultant Trajectory of Wrist Joint Centre 

600 .".,-_-,.........--;;------. 
1 ~ ~,....--'-, -~----cV"'=-i 
-'100 ~ " ' ./ 

~:IX) .~ f 
~ zoo .fr-----"~~'-=--" '-. .."...---1 
llOO -If---.......,.-..,..--------I 

\ , 

20 '10 60 80 100 

% Cyd. 

I--Control --Experimental 1 

Figure 8 Graphs illustrating the movement trajectory of the movement "non-rep" for ES3 and CS3. 
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Figure 9 Graphs illustrating the movement trajectory of the movement "non-rep" for ES4 and CS4. 

As is seen in Figures 8 and 9, the experimental subjects present with abnormal kinematics 

and spatial parapraxias in carrying out the non-representational movement sequence. 
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This is particularly evident in the sharp changes in elbow joint angle values seen in ES 3 

and ES 4. In addition, the jerkiness noted in the experimental subjects' of ES 3 and ES 4 

graphs compared to the smoother graph of the matched control subjects is indicative of 

disruptive spatio-temporal components measured by the displacement y-values and the 

percentage cycle x-axis of the resultant trajectories for elbow position and wrist joint 

centre. An apparent defective movement of a meaningless movement sequence would be 

indicative that developmental limb apraxia could be attributed to a movement disorder 

rather than a symbolic disturbance. This finding is in agreement with Hermsdbrfer et al 

(1996) who postulated that the presence of kinematic abnormalities is indicative of a 

motor programming difficulty. 

3.3.2. GRAPHS ILLUSTRATING THE RESULTS OF VARIOUS SIGNS 

As mentioned earlier, signs were incorporated into the objective assessment of the VICON 

Motion Analysis System. Only examples of the signs illustrating marked differences 

between the experimental subjects and the matched controls have been included in this 

section. The remainder of the graphs illustrating the signs employed in this study can be 

viewed in Appendix III. 
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Figure 10 Graphs illustrating the movement trajectory of the sign ~good morning" of ES1 and CSl. 

As can be seen from Figure la, the experimental subject presented with abnormal 

kinematics, spatial kinematics and spatio-temporal abnormalities. It is clear that the 

experimental subject failed to execute the change necessitated to conduct the sign. The 

matched control subject's results indicate this change by the notch in the graph. 

Researchers such as Poizner et al (1992) and Clark et al (1994) have documented that 

deficient elbow jOint angles and spatio-temporaI characteristics as indicated by ES l's lack 

of variation in displacement, might be characteristic of apraxia. 
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Figure 11 Graphs illustrating the movement trajectory of the sign naeroplane taking off" for ES2 and CS2. 
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Figure 12 Graphs illustrating the movement trajectory of the sign "submarine" for ES3 and CS3. 
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Figure 13 Graphs illustrating the movement trajectory of the sign "bad luck" for ES4 and CS4. 

Similarly, as is seen in Figures 11, 12 and 13, ES 2, ES 3 and ES 4, present with abnormal 

kinematics, spatial kinematics and spatio-temporal abnormalities, in that they do not 

execute an accurate change in movement to correctly carry out the signs. 
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3.3.3. GRAPHS ILLUSTRATING THE RESULTS OF THE VARIOUS 
GESTURES 
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Figure 14 Graphs illustrating the movement trajectory of the gesture nsawn for ES 1 and CS 1 
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Figure 15 Graphs illustrating the movement trajectory of the gesture nkeyn for the ES2 and CS2. 
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Figure 16 Graphs illustrating the movement trajectory of the gesture nkeyn for ES3 and CS3. 

Figures 14/ 15 and 16/ clearly illustrate that the experimental subjects present with 

abnormal kinematics and spatial parapraxias noted in impaired spatio-temporaI aspects of 

the movement patterns for the gestures of "saw" and "kel'. The jerkiness of movement 

in the experimental subjects suggests the presence of a developmental limb apraxia. The 

findings of this research are in support of Rothi and Heilman (1997) who have documented 

that in addition to making spatial orientation errors/ the spatial trajectory of an apraxic's 

limb when producing a pantomime i.e. a gesture/ is often inaccurate. This error in spatial 

path may be related to incorrect joint use or poor joint co-ordination as is noted in the 
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sharp changes in elbow joint angle values noted in the experimental subjects compared to 

that of their controls. 
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Figure 17 Graphs illustrating the movement trajectory of the gesture nbrush teeth" for ES4 and CS4. 

In Figure 17 above, the elbow joint angle graphs illustrate jerkiness displayed by the 

experimental subject. This highlights a deficient joint co-ordination as well as disruptive 

spatio-temporal components in the resultant trajectory of elbow position in the second 

graph. Although a "jerky" movement is illustrated in the resultant trajectory of the wrist 

joint centre both by the experimental subject and the matched control, this is considered 

normal due to the nature of the wrist movement during this particular movement. 

However, CS 4's wrist appears to be more controlled relative to ES 4 as the notches are 

not as prominent. 

In the methodology, it was hypothesised that gestured pictures could be objectively 

evaluated. However, this has proven not to be the case. The gestured picture of "axe" 

was analysed using the objective methods of the VICON Motion Analysis System. It was 

found that the experimental and control subjects performed the same movement 

differently. Observations of the video-recordings, revealed both groups of subjects as 

having executed the correct and accurate movement. In addition, the VICON Motion 

Analysis System yielded skewed results in that no kinematic movements were recorded but 

only two very varied movements. For this reason, the gestured pictures were not analysed 

further. For the readers' interest, the few examples from the results of the gestured 

picture of "axe" have been included in Appendix IV. 

Overall, the experimental subjects' performance was shown to include defective movement 

patterns (i.e. kinematic abnormalities) together with the presenting evidence of spatio­

temporal parapraxias for the signs and gestures as well as the meaningless movement 
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Table 3.6 Subjects' Performance on the Beery Visuo-Motor Integration Test 

SUBJECTS QUOTIENT COMMENTS 
ES 1 132 Above average 
ES 2 88 Below average 
ES 3 55 Very poor visual motor integration 
ES 4 87 Below Average 
CS 1 167 Superior 
CS 2 95 Slightly below average 
CS 3 64 Borderline - very poor visual motor 

integration 
CS 4 97 Average 

As can be seen from Table 3.6 above, three of the four experimental subjects present with 

difficulty in visual motor integration abilities as measured on the Beery Visuo-Motor 

Integration Test. Furthermore, two of the four control subjects also displayed difficulty 

with visual motor integration abilities. 

These findings may suggest a possible explanation for the presence of the deficit seen in 

the spatial components of the movement trajectories of the signs, gestures and movement 

patterns of the VICON Motion Analysis Battery. This issue will be discussed in greater 

depth in Section 4. 

Table 3.7 below displays the subjects' performance on the two-dimensional stick 

construction task. This version of the stick construction task includes a rotation condition 

as well as a standard copy condition. 

Table 3.7 Subjects' Performance on the Stick Construction Task 

As is noted by the subjects' performance displayed in Table 3.7 above, ES 3 performed 

poorly on both the standard and rotation copying conditions, while ES 4, CS 2 and CS 3 

performed poorly on the rotation copying condition. These results correlate with the poor 

performances noted by these subjects on the Beery Visuo-Motor Integration Test. The 
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weaker results displayed by ES 3, ES 4, CS 2 and CS 3 on the stick construction task may 

be indicative of a constructional apraxia difficulty. 

Table 3.8 below highlights the subjects' constructional ability in terms of two dimensional 

block design. 

Table 3.8 Subjects' Performance on the Block Design Sub-test 

TO:: Test Discontinued 

Table 3.9 Subjects' Performance on the Three-Dimensional Block Design Sub­
test 

Table 3.10 Subjects' Performance on the Two-Dimensional Form-board 
Completion 

As in noted from Tables 3.8, 3.9 and 3.10 above ES 3, ES 4, CS 3 and CS 4 performed 

poorly on the block design subtest, while ES 3, ES 4 and CS 3 performed poorly on the 
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three-dimensional block design sub-test. Furthermore, ES 2 and ES 3 performed poorly on 

the two-dimensional form-board completion task. ES 3's results display a weak overall 

performance on the block design sub-test, the three-dimensional block design sub-test and 

the two-dimensional form-board completion task, indicating a possible presence of 

constructional apraxia. 

3.5. SUMMARY OF THE PRAXIC FUNCTIONS OF THE SUBJECTS 

SUBJECTS 

ES 1 
ES 2 
ES 3 
ES 4 
CS 1 
CS 2 
CS 3 
CS4 

OA 
VA 
DLAM 
DLAS 
DLAG 
CA 

" ? 

• x 

Table 3.11 Subjects' Performances Across Tasks 

OA 

~ 
~ 
X 
X 
~ 
~ 
~ 
~ 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

VA DLAM 

? X 
? X 
? X 
? X 
? ~ 
? ~ 
? ~ ., ~ 

Oral Apraxia 
Verbal Apraxia 

DLAS 

X 
X 
X 
X 
~ 
~ 
~ 
~ 

DLAG Visuo-
motor 

integration 
X ~ 
X X 
X X 
X X 
~ ~ 
~ X 
~ X 
~ ~ 

Developmental Limb Apraxia - meaningless movement 
Developmental Limb Apraxia - signs 
Developmental Limb Apraxia - gestures 
Constructional Apraxia 
No disorder present 

CA 

~ ., 
X 

• 
~ 
~ 

• 
~ 

Unable to conclusively assess the presence of the disorder 
Strong indication that disorder may be present 
Disorder present 

As can be seen from Table 3.11 above, all the experimental subjects present with 

developmental limb apraxia. Furthermore, ES 3 and ES 4 appear to present with disorders 

in all areas assessed in this study. The assessment of verbal apraxia was found to be 

unreliable due to the effects on speech, as discussed earlier. ES 1 does not appear to 

present with an oral apraxia, but does appear to present with a developmental limb 

apraxia i.e. marked abnormal kinematiCS, deficient elbow joint angles, spatial parapraxias 
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characteristics that the children should possess 
find below a list of the 

(1<>(1n", .. of the child is not 

1. Between the ages of 5 - 12 years. 
2. Severe to loss > 70 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

deafness. 
No evidence of neuromuscular weakness. 

handed. 

which can be identified 
:::.nr'l<>:::'11"C somewhat rlitl~"'r,"'nt 

small movements such' as the or the wrist are not 
as accurate as the other children's in the class. 

• The movement of the in relation to each other is not co-

• The entire of the movement is not as smooth as the other children's i.e. the 
movement appears very to 

• The final hand after the cornplletecj, as that 
of others. 

If there are any children that you feel are <:nrn ..... 'n of limb ",n .. ",v;,," 

a list of their names and I will be in tjOll,,,,nt\nnlir contact with the school. 

Thank you for your kind assistance in this matter. It is much aPIJrecialted 

Yours c:in,r",r'jOIlv 

ANGELA KINSELLA DR DALE OGILVY 

. . to an outstanding leaching and research university, 
educatmg for life and addressing IIle challenges facing our SOCiety:' 
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PRnXIMAI 
TASK To Picture I'IiU 11::) 

3 2 1 0 
1. Axe. 
2. Tennis Racquet. 
3. Paint Brush. 
4. Spoon. 
5. Knife. 

Total 

DISTAL 
TASK • To Picture NOTES 

3 2 1 0 
1. Peg. 
2. Pen, 
3 .... -,. 'rs. 
4. Key. 
5. Gun. 

Total 

1 0 
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APPENDIX III 

REMAINING GRAPHS ILLUSTRATING THE VICON MOTION ANALYSIS SYSTEM'S 
RESULTS OF THE SIGNS AND/OR GESTURES 
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Figure 18 Graphs illustrating the movement trajectory of the sign "stupid" for ES 1 and CS 1 
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Figure 19 Graphs illustrating the movement trajectory of the sign "aeroplane taking off" for ES 1 and CS 1 
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Figure 20 Graphs illustrating the movement trajectory of the sign "shout" for ES1 and CS1. 
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Figure21 Graphs illustrating the movement trajectory of the sign "smell" for ES1 and CS1 
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Figure 22 Graphs illustrating the movement trajectory of the sign "yellow" for ES1 and CS1 
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Figure 23 Graphs illustrating the movement trajectory of the gesture ubrush teeth" for ESl and CSl. 
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Figure 24 Graphs illustrating the movement trajectory of the gesture Ukey" for ES1 and CSl. 
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Figure 25 Graph illustrating the movement trajectory of the sign ~hookn for ES 1 and CS 1 
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Figure 26 Graphs illustrating the movement trajectory of the sign ftsnake" for ES1 and CS1. 
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Figure 27 Graphs illustrating the movement trajectory of the sign ftsubmarine" for ES1 and CS1. 
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Figure 28 Graphs illustrating the movement trajectory of the sign ftlike" for ES1 and CS1. 
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Figure 29 Graphs illustrating the movement trajectory of the sign "z" for ES1 and CS1. 
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Figure 30 Graphs illustrating the movement trajectory of the sign "weird" of ES1 and CS1. 
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Figure 31 Graphs illustrating the movement trajectory of the sign ftstarfish" of ES1 and CS1. 
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Figure 32 Graphs illustrating the movement trajectory of the sign nbridge" of ES1 and CS1. 
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Figure 33 Graphs illustrating the movement trajectory of the sign ftbad luck" of ES1 and CS1. 
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Figure 34 Graphs illustrating the movement trajectory of the sign Ustupid" for ES2 and CS2. 
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Figure 35 Graphs illustrating the movement of trajectory of the sign ~shout" for ES2 and CS2. 
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Figure 36 Graphs illustrating the movement trajectory of the gesture "saw" for ES2 and CS2. 
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Figure 37 Graphs illustrating the movement of the sign ~5mell" for ES2 and CS2. 
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Figure 38 Graphs illustrating the movement trajectory of the sign "'yes" for ES2 and CS2, 
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Figure 39 Graphs illustrating the movement trajectory of the sign "yellow" for ES2 and CS2. 
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Figure 40 Graphs illustrating the movement trajectory of the gesture "brush teeth" for ES2 and CS2. 
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Figure 41 Graphs illustrating the movement trajectory of the sign "hook" for the ES2 and CS2. 
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Figure 42 Graphs illustrating the movement trajectory of the sign "snake" for ES2 and CS2. 
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Figure 43 Graphs illustrating the movement trajectory of the sign "like" for ES2 lind CS2. 
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Figure 44 Graphs illustrating the movement trajectory of the sign "weird" for ES2 and CS2. 
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Figure 45 Graphs illustrating the movement trajectory of the sign "z" for ES2 and CS2. 
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Figure 46 Graphs illustrating the movement trajectory of the sign "submarine" for ES2 and CS2. 
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Figure 47 Graphs illustrating the movement trajectory of the sign "good morning" for ES2 and CS2. 
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Figure 48 Graphs illustrating the movement trajectory of the sign "starfISh" for ES2 and CS2. 
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Figure 49 Graphs illustrating the movement trajectory of the sign ftbridge" for ES2 and CS2. 
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Figure 50 Graphs illustrating the movement trajectory of the sign ftbad luck" for ES2 and CS2. 
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Figure 51 Graphs illustrating the movement trajectory of the sign ftstupid" for ESl and CSl. 
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Figure 52 Graphs illustrating the movement trajectory of the sign ftshout" for ESl and CSl. 
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Figure 53 Graphs illustrating the movement trajectory of the gesture ftsaw" for ES3 and CS3. 
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Figure 54 Graphs illustrating the movement trajectory of the sign ftsmell" for ES3 and CS3. 
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Figure 55 Graphs illustrating the movement trajectory of the sign "yes" for ES3 and CS3. 
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Figure 56 Graphs illustrating the movement trajectory of the gesture ftbrush teeth" for ES3 and CS3. 
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Figure 51 Graphs illustrating the movement trajectory of the sign "hook" for ES3 and CS3. 
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Figure 58 Graphs illustrating the movement trajectory of the sign "snake" for ES3 and CS3. 
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Figure 59 Graphs illustrating the movement trajectory of the sign "like" for ES3 and CS3. 
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Figure 60 Graphs illustrating the movement trajectory of the sign "z" for ES3 and CS3. 
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Figure 61 Graphs illustrating the movement trajectory of the sign "weird" for ES3 and CS3. 
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Figure 62 Graphs iIIustriliting the movement trajectory of the sign ftaeroplane taking off" for ES3 and CS3. 
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Figure 63 Graphs illustrating the movement trajectory of the sign "good morning" for ES3 and CS3. 
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Figure 64 Graphs illustrating the movement trajectory of the sign ftstarfish" for ES3 and CS3. 
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Figure 65 Graphs illustrating the movement trajectory of the sign "bridge" for ES3 and CS3. 
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Figure 66 Graphs illustrating the movement trajectory of the sign "bad luck" for ES3 and CS3. 
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Figure 67 Graphs illustrating the movement trajectory of the sign "stupid'" for ES4 and CS4. 

Elbow Joint Angle 

./ " / / " , \ \ 
If \\ 

\JL. 

20 60 80 100 

% C,de 

I --Control --Experi~ 

SOO 

Eq<XJ 

S 
;olOO 
~ 
£200 
~1OO 

o 

Resultant Trajectory of 8bow Position 

~ ~ 
~ 

o 20 60 80 100 

% Cyde 

r==Control --Experi......,,,,, I 

Resulard Tra~ory 01 Wrtst Joint Ceoo-e 

SOD ,,---------..., 

I 400 +---------1 
1i 300 ""'":------~---.;p=_t 
E 

:: 200 t-~Io;;;;=;:;==="4_~__1 
~ o loo+-~~~ .. ~~------~ 

40 60 80 100 

% Cycle 

I--como! --Exporimenlal , 

Figure 68 Graphs illustrating the movement trajectory of the sign "shoutW for ES4 and CS4. 
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Figure 69 Graphs illustrating the movement trajectory of the sign "smell" for ES4 and CS4. 
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Figure 70 Graphs illustrating the movement trajectory of the sign "yellow" for ES4 and CS4. 
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Figure 71 Graphs illustrating the movement trajectory of the gesture "key" for ES4 and CS4. 
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Figure 72 Graphs illustrating the movement trajectory of the sign "snake" for ES4 and CS4. 
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Figure 73 Graphs illustrating the movement trajectory of the sign "like" for ES4 and CS4. 
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Figure 74 Graphs illustrating the movement trajectory of the sign R Z" for ES4 and CS4. 
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Figure 75 Graphs illustrating the movement trajectory of the sign "weird" for ES4 and CS4. 
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Figure 76 Graphs illustrating the movement trajectory of the sign Raeroplane taking off" for ES4 and CS4. 
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Figure 77 Graphs illustrating the movement trajectory of the sign "good morning" for ES4 and CS4. 
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Figure 78 Graphs illustrating the movement trajectory of the sign "starfish" for ES4 and CS4. 
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Figure 79 Graphs illustrating the movement trajectory of the sign "bridgen for ES4 and CS4. 
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APPENDIX IV 

GRAPHS ILLUSTRATING THE VICON MOTION ANALYSIS SYSTEM'S RESULTS 
OF THE "GESTURED PICTURES" TASK 
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Figure 80 Graphs illustrating the movement trajectory ~axe" for ES2 and CS2. 
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Figure 81 Graphs illustrating the movement trajectory ~axe" for ES3 and CS3. 
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Figure 82 Graphs illustrating the movement trajectory ~axen for ES 4 and CS 4 
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