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a) 

Proficiency-level index cell:
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Where:

N:
is the number of student who have accessed the page associated with this proficiency-level index cell.


Send: 
is the threshold state, that when reached a message is sent to the instructor to inform him that a given number of students have reached this level, in this case it is N=3. It also sends a message to the documents associated with this proficiency-level index cell to become harder.


The arrow points to the initial state which is N=0 meaning no student has accessed this page.


Deficiency-level index cell:
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Where:

N:
is the number of student who have accessed the page associated with this deficiency-level index cell.


Send: 
is the threshold state, that when reached a message is sent to the instructor to inform him that a given number of students have reached this level, in this case it is N=3. It also sends a message to the documents associated with this deficiency-level index cell to become easier.
The arrow points to the initial state which is N=0 meaning no student has accessed this page.



Self-adjustment index cell:
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Where:

L:
is the level of difficulty of the documents associated with this index cell.


The arrow points to the initial state which is L=1 meaning the difficulty of the associated document starts at level 1. The maximum level of difficulty here is 4.

b) 
Proficiency-level index cell:

X = {Student access, d}
Y = {Inform instructor that threshold has been reached, send harder message to     associated documents, d}
S = {N=1, N=2, N=3, Send, S_dead}
s0 = (N=1)
A = {Count number of accesses, Trigger level increase when threshold is reached, Inform instructor}
t_max = infinity


Deficiency-level index cell:

X = {Student access, d}
Y = {Inform instructor that threshold has been reached, send easier message to     associated documents, d}
S = {N=1, N=2, N=3, Send, S_dead}
s0 = (N=1)
A = {Count number of accesses, Trigger level decrease when threshold is reached, Inform instructor}
t_max = infinity


Self-adjustment index cell:

X = {harder, easier, d}
Y = {send harder message to associated document, send easier message to associated document, d}
S = {L=1, L=2, L=3, L=4, S_dead}
s0 = (L=1)
A = {Make associated document’s contents harder or easier based on message type}
t_max = infinity












c) Diagram showing a few multimedia documents (such as doc-1, ..., doc-5) enhanced with the index cells:
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Where:

PL IC: 
is the proficiency level index cell associated with documents three to five.

DL IC:
is the deficiency level index cell associated with documents one and two.


 
SA-n:

is the self-adjustment index cell associated with doc-n.



d) Two of the patterns that can be seen from the index cell structure are the following:

Pattern One:
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We can see from this pattern that proficient students’ clicks are assembled in the proficiency level index cell from which they gather until they reach a threshold after which messages are sent to the self-adjustment index cell to increase the level of difficulty of the associated documents (doc-3, doc-4, doc-5). So the parameters for this pattern are:

· Context:
Distance learning system

· Problem: 
How to adjust difficulty of materials according to students’ level

· Solution:
Use the proficiency level index cell and associate with the materials which need their level adjusted.

Pattern Two:
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We can see from this pattern that deficient students’ clicks are assembled in the deficiency level index cell from which they gather until they reach a threshold after which messages are sent to the self-adjustment index cell to decrease the level of difficulty of the associated documents (doc-1, doc-2). So the parameters for this pattern are:

· Context:
Distance learning system

· Problem: 
How to adjust difficulty of materials according to students’ level

· Solution:
Use the deficiency level index cell and associate with the materials which need their level adjusted.


















