| =) - o1 =TT PR

What Was the QUESTION 2 ... e e e e e e e e e e a e e e e eaaee s

Lisser Rye Ejersbo
LN Lo [ Tox 1 o o FO TSP PPPRTR
= F= Tod 2o | (01U [0 FU TSP 4
Benefits 0f the COUrSe. ..o 5
What happens in the ClasSSroOmM?. ... 6
Reflection and analySiS.......cooo i 9
T EXY=T VA (ot =30 1 = 11 o \
Conclusion and further QUESTIONS.........uuuuiiiiiiiiiiiiiiiiie e 15
ACKNOWIEAGEMENTS...cciiiiiiiiiiie e
R B O BN CES. .

©CoNOUEWDNPRE

Analyzing math student teachers’ sensitivity for aspects of the complexity of
problem oriented mathematics INStruCtioN..........cccccooevviiii e, 19
Torsten Fritzlar

1

gl wd

INEFOTUCTION ...ee e e e e e e e e e e e eeeabb s s
The Faltproblem (folding paper problem).......ccccoiiriiiiiiii e, 21
Generalizing CONSIAEIALIONS. .. .uuuuuuiiiiiiiiitiiiiiiiittieeeeeibbeeeeeebbeeeeeeeeeeeeesebeeeseeeeeseeneees 25
A study of student teachers’ degree of sensitivity for complexity.......... .......... 27
R I BN CES. et e s

Ordering Quadrangles and Analogizing Quadrangles and Triangles to
POIYNEATONS. .. e a e s
A Problem Field with Different Aspects

Gunter Graumann

1

oA WN

Figures in the plane - triangles and quadranglesS.......ccccciiiieeiieereireeiicnnn. 37
Analogies in space to the plane figures of the “sub-house of parallelograms” 41
Analogies in space to symmetrical quadrangles..........ccccccvvviviiiiiiiiiie e, 46
Analogies in space to plane figures of the house of triangles........cc................ 47
FINAI TEMATK. ..o e e e e e e e e e e e eees e
S (=T =T o PSPPI

From plane curves to space surfaces: First results from a problem solving
approach in a computer based enVIFrONMENT..........couviiiii i 51
Nikos Klaoudatos

1

2.

3.

4.
4.1
4.2

4.3

4.4
5.
6.

F N oo [ ¥ Tox 1 o o PO
B I L= o1 0 [ o PP
Visualization, visual thinking and semiotic mediation.............cccccceeevveeieiiveeennnns 56
First results of the researCh...........ccooo e, 59
What is the representation of the equation x+y=12 in space?........cccccccvuunnnn. 60
In which way can we construct a surface from the contours?............ccoeevuenn.... 62
Was the representation Of X+y=12 NECESSAIY?......cuuuiuiriiriiiiiiiieieieiieeeieeeeeeeeeeens 63
The computer as semiotic mediator: The work of the undergraduate student 64
Discussion and fULUIE WOTK ........oiiiiii e e 66
L ET (ST (= 1o =T SRR 69



Development of Problem Solving at Comprehensive Schools........ccccevviiiiiinnnnnnn. 71
Henry Leppaaho

1 LN Ao Yo 10 o3 1 o ) o [ PRSP 72
11 ProblemSOIVINgG ... 72
1.2 Problem solViNg MOdel........ e 72
1.3 Problem SOIVING Strat@ gy ..ot 73
1.4 Problem SOIVING SKIlIS ... e 73
1.5 MathematiCal DENAVIO . ......iii e 74

2. AIMS OFf tNE TS EATNCN e 75
2.1 Can we plan a problem solving course which improves pupils’ problem solving

5] 14 53O 75
2.2 Can we develop the problem solving skill by teaching focused on techniques
that help especially to understand the problem and the solution?.................... 75

2.3 Can we change pupils' attitudes towards difficult problems by teaching so that
they experience problems as meaningful challenges, not as distressing tasks?

...................................................................................................................................... 76
3. Some ideas and principles Ofthe COUISE. ... 76
4. RESEAICH PIAN e 78
5. Research problemsS ... 79
6. NS0 1 A7 T T I 1 0 = Y o 80
7. What kind of problems would be good?........ooooiiiii i 84
8. R (=T (=T o Lo =S PPUPPPPPRPRT 85
Application of Sequenced Problems in the Teaching of Problem Solving........ 87
Pai Maus
State-of-the-Art in Problem Solving: Focus on Open Problems......ccccccvviinennene. 93
Erkki Pehkonen
1. State-of-the-art in problem SOIVING ... 93
1.1 Problem solving iN the 1980S......cccccoiiiiii e e eeaees 95
1.2 Open Problem Solving inthe 1990S.....cco e 97
2. The main concepts iN OpPen ProbIEMS ... 100
2.1 OPEN PrODIEM S e e 100
P L V2T AT = N1 o P USPPPUPPR 103
3. R I BN CES .. 104

Beyond PISA - Analyzing and evaluating thought processes with the support of

(oo 4 0T o U A PP 113
Hartmut Rehlich

1. LN Ao Yo [ ¥ o £ o o SRR 114
2 Effects of resonance and diSSONANCE . ......uciiiiiiiiiiiiiiiiiie e eeeeaeees 116
3 Some elements for modeling differences in cognitive structures..................... 119
4, Simulation of “investigative processes of communication” .........cccccvvvviiieeeeennn. 122
5. (%0 o [od 18] 1T o Yo I €= ¢ 4 1= G T 130
6. RETIEIENCES. .. 130
o 1 13 = 133



