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Part A: State-Transition diagram of three index cell types

Proficiency-level index cell

· T1: if triggered, increase proficiency level by 1

· T2: if threshold reached, send message to instructor and documents (msg: get harder)



When this index cell is triggered (T1), it will increase the proficiency level by 1 and once it has reached a predefined threshold (T2), it will send a message to the instructor and certain documents.

Deficiency-level index cell

· T1: if triggered, increase deficiency level by 1

· T2: if threshold reached, send message to instructor and documents (msg: get easier)


When this index cell is triggered (T1), it will increase the deficiency level by 1 and once it has reached a predefined threshold (T2), it will send a message to the instructor and certain documents.

Self-adjustment index cell

· T1: If “harder” message received, upgrade learning materials to become harder

· T2: If “easier” message received, upgrade learning materials to become easier


When this IC receives a “harder” (T1) or “easier” (T2) message, it updates the learning materials accordingly. 
Part B: Mathematical Index Cell Notations

ICproficiency =(X, Y, S, s0, A, tmax, f, g)

X = {d (dummy), proficiency level, threshold}
Y = {d (dummy), get harder}
S = {Initial State, State 1, State 2}
s0 = “INITIAL STATE”

A ={increase proficiency level by 1, send message to instructor, send message to other documents}
tmax = infinite

f =2x x S ( {0,1}

g = 2x x X ( 2ICB

ICdeficiency =(X, Y, S, s0, A, tmax, f, g)

X = {d (dummy), deficiency level, threshold}
Y = {d (dummy), get easier}
S = {Initial State, State 1, State 2}
s0 = “INITIAL STATE”

A ={increase deficiency level by 1, send message to instructor, send message to other documents}
tmax = infinite

f =2x x S ( {0,1}

g = 2x x X ( 2ICB

ICself-adjustment =(X, Y, S, s0, A, tmax, f, g)

X = {d (dummy), get harder, get easier}
Y = {d (dummy)}
S = {Initial,State 1, State 2}
s0 = “INITIAL STATE”

A = adjust learning materials

tmax = infinite

f =2x x S ( {0,1}

g = 2x x X ( 2ICB
Part C: Active Index System Diagram












Part C: Common Patterns Involved in Adaptive Distance Learning Systems
Context: proficiency level
Problem:  Student needs harder problems

Solution: Send message to instructor indicating proficiency

Context: deficiency level

Problem:  Student needs easier problems

Solution: Send message to instructor indicating deficiency

Context: learning materials

Problem: Learning materials are not adjusted to the student

Solution: upgrade or downgrade learning materials
Context: adjusting learning materials

Problem: Student is an advanced learner

Solution: upgrade the learning materials to become harder
Context: communicating with instructor

Problem: No students are learning!

Solution: Send message to instructor
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