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    Most of the Mathematics teachers in the schools and universities

are quite conservative in their teaching methods. For the use of CAL

it means that they will use a particular piece of software only if

it can be integrated into their earlier pattern of teaching. The

patterns of different teachers are not isomorphic. Nevertheless almost

all commercially available CAL programs for Mathematics do not have

practically any options for tuning the program by the teacher.

    In Tartu University we have used the computers quite long time

for the exercises on Mathematical Logic. The initial version of our

software and first experience were described in [1]. Beside of more

difficult problems we computerized also wide range of truth-table and

formula manipulation exercises. These exercises itself are comparatively

easy for university students. But they have direct analogs with very

similar didactic problems in School Mathematics. In the paper we

consider the options that allow to use our programs in many different

ways.

    Our first program TT-CHECKER can be used for filling the truth-table,

checking tautologicity, satisfiability, equivalence and inference of

formulas, finding the formula for the given column of truth-values.

The work of the student at the task consists of two parts: filling

the truth-table and the answer motivation dialog. For filling the

table the student has to perform the logical operations moving the

cursor to necessary position in the table and entering  'T'  or  'F'.

The program is able to react to the mistakes in order of the

operations, in truth-values, in syntax of the entered formulas

and in answer motivation, and has corresponding counters.

    The truth-table task in the exercise file contains:

  exercise type (TTABLE/ TAUT/ SATISF/ EQUIV/ IMPLIES/ FINDFORM),

  text,

  formula(s) or vector of values,

  options of table filling, answer motivation and recording mode.

The formula can be replaced by INPUT or by GENER with parameters

for random formula generator. The table filling mode options are

  ORDER  (CHECKED/ FREE/ AUTOMAT),

  OPERATIONS  (STUDENT/ AUTOMAT),

  VALUES-CHECKING (RAPID/ BEFORE_ANSWER/ AT_END),

  LINEFILL (FULL/ PARTIAL).

    The ALGEBRAIC MANIPULATION ASSISTANT is designed for

the tasks on expressibility in terms of {&,*}, {v,*} or {->,*}

and for normal forms. As in many Computer Algebra programs, any

step of transformation consists of two substeps: the student has to

point out a subformula and then define the transformation of this

subformula. The program checks the syntax of obtained formula, the

equivalence with the preceding formula, profitability of the step

and reaching the goal.

     The standard way for first substep is moving the highlighted

'active' part of the expression (Subformula Locator) by the arrow

keys up, down, left or right on the syntax tree. The

transformation rules/utilities are usually picked from menu. This

scheme is designed for giving the user no possibility to make mistakes.

For training and testing of various aspects of the manipulations we

have designed additional more detailed modes where:

    a) the left and right ends of Subformula Locator are moved linearly

(instead of jumps on the syntax tree),

    b) the new string replacing the highlighted subformula is entered

directly by the student or is defined by a transformation rule entered

by student.

   The search for appropriate set of the options has brought us to

the following parameters of formula manipulation task:

  exercise type  (DNF/CNF/CON&NEG/DIS&NEG/IMP&NEG/FREE),

  text,

  formula  (or INPUT/GENER as in truth-table exercises),

  subformula locating mode  (LINEAR/TREE),

  subformula replacing mode  (RULE/INPUTRULE/IMMEDIATE),

  global work mode  (AUTOMAT/STEPWISE/TEST/INSERTLINE).

   We discuss the use of different values of the options by

1) preparing the examples for lectures and labs,

2) teacher's demonstrations (lectures and labs),

3) exercise classrooms at different stages of learning,

4) student's independent work in faculty computer classroom or

at home,

5) student's debugging of written homework,

6) tests,

7) checking of written tests.
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