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Background

 Active Math
= Exercise generators

Modified
Exercise

Exercise File Generator

« Randomizer
= Parameterized exercises
* X+y="?
°X:1,2,3;y:4,6,6
= Variable replacement



Problem description

o Current randomizer
= Pick values from a static list

 Our task
= Pick values from given intervals
 Open/closed, discrete/continuous
= Generate complex expressions
- Composition of elementary functions
- Adapt used functions to user model



Selection from interval

« Parameter format

= Discreet interval [1, 10]
= OMDOC Format

<interval discreet="yes" left_open="no“ right_open="no">
<OMOBJ><OMI>1</OMI></OMOBJ>

<OMOBJ><OMI>10</OMI></OMOBJ>
</interval>



Selection from interval

- Random number generator provides [0, 1)
= re [0,1), n € [a,b), n=a+r(b-a)
= How to get the other cases?
- (0, 1]
= Flip interval:
- 1,€ [0, 1)
*r=1-1,=>7T € (0, 1]
» [0, 1] and (0, 1)
= re [0, 1), n € [a, b], n=a+r(b-a+2¢)
= re [0,1), n € (a,b), n=a+¢ +r(b-a- ¢)




Random Function Composition

« OMDOC format

<parameter name="constant">
<OMOBJ><OMYV name= "cool_function"/></OMOBJ >
<function_ composition>
<OMV name= “x"/>
<OMV name= “y"/>
</function__composition>
< /parameter>



Random Function Composition

« Compose from
s X4y, X-Y, X'y, X/y, X¥> €%, In X, sin X, cos X, tan X,
arcsin x, arccos X, arctan x, Vx, Y\x
e Term rewriting

X X—>T T
T X—sin(x) sin(m)

sin(n) X—>eX esin()



Random Function Composition

« User adaptation
= Filtering of the function candidate list
= Focus function guaranteed to be used
« Depth selection
= Level of difficulty

* Very_easy: depth=1, for instance: sin(r)
* easy: depth=2, for instance: esin(™
- medium: depth=3

- difficult: depth=4

- very_difficult: depth=5



Random Function Composition

 User adaptation diagram

user.getMastery(f) ]

[ focus concept User Model >50

difficulty

Exercise l Generator Modified

Document Exercise



Screenshots!

OO0 http://127.0.0.1:8280 - SeaMonkey =

Try to guess the right number, between 1 and 10.
(Hint: 5 is a good answer and 8 is a bad one, and their sum

is 5 +8 , which evaluates to 13, as computed using the CAS
connection)

So, which is your guess? ||

Evaluate |

OO0 http://127.0.0.1:8080 - SeaMonkey =

How much is +/arccosmt - sin(In(exp13)) - YAEEOssin(In( (expl3)) ?

42|

Evaluate |



Thank you!



