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.
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µ µ Jerome Bruner 
(Discovery Learning) ( )
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 µ  µ .
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µ .
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 µ  (the act of discovery) µ  µ
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.
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 J. Piaget  µ ,
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.
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µ
. ,  µ µ

µ , µ
µ , µ

.

 -
µ 14

 (Constructivism) 
( )

3.  µ  µ , µ
 µ

µ µ .
4.  µ , µ µ  µ

 µ µ µ ,
 µ .

5. µ
µ  µ , µ

µ µ µ .
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µ .
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 µ  µ
 µ

.
.

.

 -
µ 18

 (Constructivism) 
( )

 µ , ,
 µ µ µ

µ .  µ
µ  µ µ

µ .
 µ  µ  µ

µ , µ  µ µ  µ .
 µ , ,

µ
 µ  µ .

µ ,
.

µ µ  µ  µ
µ  µ .



 -
µ 19

 µ
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µ
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.
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4.  « » (Learning by doing) 
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 - µ
99

µ µ –
( µ , 2007, µ 1994 . .)
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µ
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– µ :
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,

( , , µ ).

µ , , ,

.

2)

µ µ , µ

.

3)

µ µ .

µ .
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µ µ µ
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’ µ :

µ ( µ )

µ µ µ

µ

µ µ

µ µ µ µ :

µ

µ

( µ ),

µ .

µ

, µ

( µ , 1994).
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µ µ µ
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µ
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.
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.

µ : µ µ

µ µ µ .
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µ .
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Project µ µ :

1) µ Project

Project µ .

µ µ µ µ .

µ µ µ µ

.

2) µ

Project µ µ

µ , µ µ µ µ µ .

µ ( µ ).

Project µ µ µ µ

µ , µ µ µ µ

µ µ µ µ .

µ µ µ

Project.

« Project»

 - µ
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3) Project 

µ µ µ .

µ µ .

µ Project
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µ .

µ Project .

4) µ Project
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µ

Project.
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5) Project µ µ µ

µ µ µ .

µ µ ,

Project, µ ’ .

µ µ µ µ .

µ µ µ µ

Project.

µ µ µ , µ

µ µµ .

, µ µ µµ µ ’

. µ µ µ

.    

6) µ µ

µ , µ

µ .

µ µ µ

µ µ µ µ .

« Project» ( )
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µ «  µ »

µ Driver Oldham (1986) :

1) µ (orientation)
µ

µ µ µ .
µ , µ

µ µ .

2) µ (elicitation)
µ ,

.

3) µ (restructuring)
µ µ µ .

µ µ µ .
µ µ µ

µ , , µ
, µ µ .
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4) µ (application)
µ µ

.

5) (review)
µ µ

.
µ

, µ µ .
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µ

. (1997). ( . ). µ µ .
µ . .

. (1993). µ ( ). :
µµ .

. (2007). µ µ
µ µ . . µ µ

µ . µ .
. & . (2003). 
: . , 2003. 

. (2004). :
µ . .

µ M . (1994). µ . :
Gutenberg.
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µ
µ  µ

µ µ  µ .

 µ  µ  µ
µ µ ,

, ,  ( , 2003). 

/  1970 
 µ  µ  µ  (Jonassen, 2000): 

1) M  (Computer Assisted Instruction – CAI), 
µµ µ  µ

µ
.

2) M  µ  ( µ / ),
µ  µ µ µ

µ , µ
 µ  µ µ  µ  µ  µ

µµ .
3) ,  CAI µ

, /
 µ µ , /

 µ  µ .
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(cognitive tools) (mindtools)
:

µ µ
µ

µ µ ,
(critical

thinking)
µ (higher order learning) 

(Jonassen, 2000)

 -
44

 (Jonassen, 2000).       

µ µ  (Salomon, 1993). 
 ( )

µ µ  (Pea, 1985). 
µ ,

 (Kommers, 
Jonassen & Mayes, 1992). 

,

(Derry, 1990). 
 µ µ

 («fingertip» tools) (Perkins, 1993). 
 µ  µ

 (Jonassen, 2000).
µ  µ  « » (Intellectual Scaffolding)

 « µ » (meaningful thinking), 
 µ

(Jonassen, 2000).
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µ µ
 1970 µ µµ CAI

 µ .
 85 % µµ µµ

 (drill and practice) µµ  (tutorials) 
µ µ µ .

µ µ
µµ ,  µ

, µ  µ ,  µ  µ
.

, , µ
( . . µ  Office) µ ,

 µ µµ , µ
 (student or teacher editions.

 (Efficiency)  µ
 µ µ  µ ,

 µ µ µ µ ,
 µ µ .

 µ µ
µ µ µµ ,  µ µ

µ µ µ ,  µ
.

(Jonassen, 2000)        
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66

 (Jonassen, 2000).       

µ µ  (Salomon, 1993). 
 ( )

µ µ  (Pea, 1985). 
µ ,

 (Kommers, 
Jonassen & Mayes, 1992). 

,

(Derry, 1990). 
 µ µ

 («fingertip» tools) (Perkins, 1993). 
 µ  µ

 (Jonassen, 2000).
µ  µ  « » (Intellectual Scaffolding)

 « µ » (meaningful thinking), 
 µ

(Jonassen, 2000).
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µ µ µ µ

D. Jonassen  µ  µ
 µ  (Jonassen, 2000). 

,  µ
µ .

 µ  (Jonassen, 
2000):

1) µ  (Computer–based)
2) µ µ  (Available application) 
3) µ  µ µ  (Affordable)
4)  (Knowledge Construction) 
5) µ  (Generalizable) 
6)  (Critical thinking) 
7)  µ  µ  (Transferable 

learning)
8) , µ µ µ  (Simple, powerful formalism) 
9)  µ   (Easily learnable)
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µ (Hypermedia)

 Papert µ
µ :
" µ  µ "
" µ  µ µ µ

 (construction) µ
µ  "µ " (sharable), µ µµ , µ
µ , µµ ",

µ  "constructionism" (Papert, 1980, 1990).

µ :
µ  (multimedia)

 (desktop publishing)
µ  (hypertext)

 (web sites)
CD–ROM

 « µ » (hypermedia), 
µ µ , µ , µ ,

µ .
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(Spreadsheets)

 (spreadsheets) µ µ
 (record–keeping systems).

µ
µ µ ,

 ( , 2007).

 µ µ :
a) µ , µ
b)  µ µ
c)  µ µ

µ –  µ  µ µ
 µ µ ,

µ  µ  µ µ
µ µ

'  µ .
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µ µ (Dynamic

modeling tools)

µ  µ  (Dynamic modeling tools) 
µ µ  µ .

µ  µ µ  µ
µ µ , µ

µ  µ µ µ  (Jonassen, 2000). 

 Diane Fischer (1994)  µ
µ  µ :

 µ
µ  µ µ  µ

 µ µ  µ µ

,  µ µ µ
, µ µ ,

µ µ  µ
µ ,

 µ µ .
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µ µ (Dynamic
modeling tools) ( )

 µ µ  Stella 
 High Performance Systems,  PowerSim  Model–It 

µ  Highly Interactive Computer µ  Michigan (Jonassen, 
2000).

µ  Modellus, 
 µ µ µ µ

(Teodoro, 2001). 
 Modellus  µ  µ  µ

.
µ  µ  µ

 µ , µ µ .
 µ µ µ µ

µ ,  µ
( , µ ) .

µ  µ .
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µ µ (Microworlds)

 "µ µ " (microworld)  Papert (1980) µ
 µ  (explorative learning 

environments) µ  Logo 
µ µ .

µ  µ µ :
 Interactive Physics, µ

 SimCalc, µµ µ
µ µ , µ  MathWorld, 
µ µ µ µ µ µ

 µ µ
 Geometric Supposer, µ

µ , µ µ µ µ
 µ µ µ

 Gabri–Geometry  The Geometer's Sketchpad, 
µ  µ

 µ µ  µ
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(Conversation tools)

 µ  µ ,
.

µ  µ
(social constructivism)  Vygotsky 
(social development theory),  µ

µ µ , µ
µ µ µµ .

 µ  µ  µ .
 µ  µ µ ,

 µ .
 µ  µ  µ

 (conversation tools).  (Internet) 
,  µ  µ µ
 µ  µ .

µ , µ  (E–mail) 
µ  µ , µ ,

 µ .
 µ

µ  µ  (chat rooms), µ
 (user groups) µ  ( , 2007).

µ : )
(sychronous conferencing) )  (asychronous 
conferencing).
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µ (Databases)

µ
 µ µ

 µ  µ .

µ
 µ µ  µ

µ µ  ( , 2007). 

µ  (Databases), 
µ ,

 (productivity tools), µ
,

 µ µ .
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(Visualization tools)

 (visualization tools)  µ
µ µ ,  µ

µ µ ,
µ

.

 µ µ µ
µ µ µ

µ  ( , 2007). 

 µ µ  Mathematica,  Maple,  MatLab 
µ  µ µ

µ ,  µ µ
µ µ µ .

µ
µ . µ

µ , µ µ µ µ
µ µ  µ  µ µ .
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Teodoro V. D. (2001). Modellus: µ µ
µ µ . , 2.5. µ

. µ .
. (2003). /

µ µ . 20 µ
µ , µ « µ

µ ». , 7 – 9 µ 2003.
. (2007). µ µ µ µ

. . µ µ
µ . µ .



 µ
µ ,

1

 µ
µ

 µ
µ ,

2

/
µ  µ

–  µ
µ .

 (cognitive tools)  (mindtools)
 µ µ

µ µ
 µ ,

 µ
.

,  « µ »,
µ  µ µ .

 µ  µ
  y = x + , µ , µ µ .

,
µ µ .

µ µ ,
 2005 – 2006.



 µ
µ ,

3

µ µ
µ  HTML 
µ  µ

µ
.

µ :

 animations µ
µ  video

 µ  µ

µ

µ µ ,
’

µ  µ . µ :
http://users.panafonet.gr/skorre/e-learn

 µ
µ ,

4

µ µ  µ
– .

 µ
 (

µ µ ).

 µ ,  µ
:

µ µ
µ µ µ

 µ , µ µ ,
µ , µ

µ .



 µ
µ ,

5

µ
.

 µ  µ
µ  µ  µ

.

µ  µ ,
µ  µ  Graphmatica, 

 µ
µ

 (
 µ ).

( )

 µ
µ ,

6

µ  –

• ,
µ  –

, µ
µ .

•  µ µ µ 4 µ
.

• µ µ : 23 µ

• : 12  (52,2 %)  11  (47,8 %)



 µ
µ ,

7

µ
Total 

Count 1 12 10 23µ / ;
% 4.3% 52.2% 43.5% 100.0%
Count 1 14 8 23

/ ; % 4.3% 60.9% 34.8% 100.0%
Count 5 14 4 23

 µ µ ;
% 21.7% 60.9% 17.4% 100.0%
Count 3 15 5 23

 µ µ ;
% 13.0% 65.2% 21.7% 100.0%
Count 1 5 13 4 23

µµ  µ µ ;
% 4.3% 21.7% 56.5% 17.4% 100.0%
Count 2 9 7 5 23 µ

 µ  µ µ ; % 8.7% 39.1% 30.4% 21.7% 100.0%
Count 2 15 6 23 µ

 µ  µ µ ; % 8.7% 65.2% 26.1% 100.0%
Count 3 8 12 23 µ µ

; % 13.0% 34.8% 52.2% 100.0%
Count 3 9 11 23

 µ µ ; % 13.0% 39.1% 47.8% 100.0%
Count 3 9 11 23 µ µ

µ
µ / ; % 13.0% 39.1% 47.8% 100.0%

 µ
µ ,

8

µ
( )

µ  µ  µ
µ µ .

 µ  (  75 %), 

:
 µ  µ

 µ  µ µ ,  47 % 

 µ
µµ ,  26 % 

.
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µ µ µ 4
 2005-2006

 µ
µ ,

10

µ
µ µ 4

µ µ  µ  13,5 µ
µ  16,3.

13 µ µ µ  µ
µ  µ µ  ( µ ).

4 µ µ µ  µ
µ  µ µ  ( µ ).

 µ . 2  µ .
µ  10  µ µ µ  µ

µµ  20.  µ . 6  µ
µ  16  20. 

 µ . 9, 10  22  µ µ
 µ , µ

µ .

 µ . 14  –µ  – µ
µ , µ µ  µ

 µ
.



 µ
µ ,

11

µµ .
µµ , µ

µ µ
 µ  µ .

 µ
.

 µ µ , µ  µ  µ ,
.

–
.

 µ µ  µ
.

 µ
µ ,

12

µ – µ µ
 µ

µ :
µ µ , ,

 (16 µ ).

 µ ,  µ  µ  µ
µ  (3 µ ).

 µ  µ µ  (4 
µ ).

µ :
 (3 µ ).

 µ  µ  µ  (1 µ ).
µµ  µ ,  µ

 (2 µ ).
 µ /  (2 µ ).



 µ
µ ,
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. (2007).  µ µ
µ  µ . . µ µ

µ . µ .
 (2003). “ /

 M µ ”.  20
µ µ . , 7–9 

µ  2003.
 (2006). “ µ

 µ µ  µ µ ”.  23
µ  µ µµ

µ . , 24–26 µ  2006.
 &  (2007). “

µ µ  µ µ :  µ –
 µ ”.  1

µ  ( . . . . .).
, 20–21  2007.

Kyriazis Athanasios & Korres Konstantinos (2002). “Teaching Linear 
Functions in Junior High School with the use of Computers”. 

µ  ( µ ).
:  3

 µ µµ µ
 ( . . . .).

, µ  2002. .




