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¶ÂÚ›ÏË„Ë

™ÙËÓ ·ÚÔ‡Û· ÂÚÁ·Û›· ÌÂÏÂÙ‹ıËÎ·Ó ÔÈ È‰¤Â˜ (·Ú·ÓÔ‹ÛÂÈ˜) ÚˆÙÔÂÙÒÓ ÊÔÈ-
ÙËÙÒÓ ·È‰·ÁˆÁÈÎÔ‡ ÙÌ‹Ì·ÙÔ˜ ÛÂ Û¯¤ÛË ÌÂ ‰‡Ô ¤ÓÓÔÈÂ˜ ‚·ÛÈÎ¤˜ ÁÈ· ÙËÓ ÂÈÛÙË-
ÌÔÓÈÎ‹ Î·Ù·ÓfiËÛË ÙÔ˘ ÎfiÛÌÔ˘: ÙËÓ ·ÎÙÈÓÔ‚ÔÏ›· Î·È ÙËÓ ÂÓ¤ÚÁÂÈ· ∞Ó·Ï‡ÔÓÙ·È Ù·
ÂÈÚ·Ì·ÙÈÎ¿ ‰Â‰ÔÌ¤Ó· Î·È ÂÍ¿ÁÔÓÙ·È Ù· ÂÚÂ˘ÓËÙÈÎ¿ Û˘ÌÂÚ¿ÛÌ·Ù·. ªÂ ‚¿ÛË
Ù· Û˘ÌÂÚ¿ÛÌ·Ù· ·˘Ù¿ ÚÔÙÂ›ÓÂÙ·È ÌÈ· Û˘ÁÎÂÎÚÈÌ¤ÓË˜ ÌÔÚÊ‹˜ Î·ÈÓÔÙÔÌÈÎ‹ ‰È-
‰·ÎÙÈÎ‹ ·Ú¤Ì‚·ÛË.

Abstract

In this paper, the ideas of first year university students (teachers to be) on en-
ergy and radiation are presented. Some research data are presented and analyzed,
and some conclusions are drawn. Finally, a specific multi-faced teaching approach
is suggested as being appropriate to tackle the problems.

1. ∂ÈÛ·ÁˆÁ‹

™ÙËÓ ÛËÌÂÚÈÓ‹ ÂÔ¯‹ Ù· ÙÂ¯ÓÔÏÔÁÈÎ¿ Î·È ÂÈÛÙËÌÔÓÈÎ¿ ·Á·ı¿ ıÂˆÚÔ‡ÓÙ·È
‰Â‰ÔÌ¤Ó· Î·È ·˘ÙÔÓfiËÙ·. ∂Ï¿¯ÈÛÙÔÈ fiÌˆ˜ ·ÓÙÈÏ·Ì‚¿ÓÔÓÙ·È fiÙÈ Ë ÂÎ·›‰Â˘ÛË
ÔÊÂ›ÏÂÈ Ó· ‰ÒÛÂÈ ÂÚÈÛÛfiÙÂÚË ¤ÌÊ·ÛË ÛÙËÓ ÂÈÛÙËÌÔÓÈÎ‹ ÁÓÒÛË ÌÂ ÛÎÔfi Ó·
ÚÔÛÂÏÎ‡ÛÂÈ ÂÚÈÛÛfiÙÂÚÔ˘˜ Ó¤Ô˘˜ Ó· ·Û¯ÔÏËıÔ‡Ó ÌÂ ÙËÓ ÂÈÛÙ‹ÌË ÒÛÙÂ ·fi
·˘ÙÔ‡˜ Ó· ·Ó·‰˘ıÔ‡Ó ÔÈ ÙÂ¯ÓÈÎÔ› Î·È ÔÈ ÂÈÛÙ‹ÌÔÓÂ˜ ÙÔ˘ Ì¤ÏÏÔÓÙÔ˜. ™ÙËÓ ∂˘Úˆ-
·˚Î‹ ¤ÓˆÛË ˘¿Ú¯ÂÈ ÛËÌ·ÓÙÈÎ‹ ¤ÏÏÂÈ„Ë ÙÂ¯ÓÈÎÒÓ Î·È ÂÈÛÙËÌfiÓˆÓ Î¿ÙÈ Ô˘ ı·
¯ÂÈÚÔÙÂÚ¤„ÂÈ ÛÙÔ Ì¤ÏÏÔÓ, Û‡ÌÊˆÓ· ÌÂ ˘ÔÏÔÁÈÛÌÔ‡˜ ÙË˜ ›‰È·˜ ÙË˜ ∂.∂., ÌÂ ·Ô-
Ù¤ÏÂÛÌ· ÙËÓ ÂÈ‚Ú¿‰˘ÓÛË ÙË˜ ÔÈÎÔÓÔÌÈÎ‹˜ ·Ó¿Ù˘ÍË˜. √ P. L. Lijnse ·Ó·Ê¤ÚÂÈ:

1. Lijnse P.L., Improving Science Education: The Contribution of Research, in Millar R., Leach J.
and Osborne J. (Eds), Open university press (2000) p. 309.
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“I still look at physics as a body of largely reliable knowledge with which one can
successfully explain and predict as well as develop new technology1” («ÈÛÙÂ‡ˆ fiÙÈ
Ë Ê˘ÛÈÎ‹ Â›Ó·È Ë ·ÍÈfiÈÛÙË ·˘Ù‹ ÁÓÒÛË ÌÂ ÙËÓ ÔÔ›· ÌÔÚÔ‡ÌÂ ÂÈÙ˘¯Ò˜ Ó· ÂÚ-
ÌËÓÂ‡ÛÔ˘ÌÂ, Ó· ÚÔ‚Ï¤„Ô˘ÌÂ Î·È Ó· ·Ó·Ù‡ÍÔ˘ÌÂ ÙËÓ ÙÂ¯ÓÔÏÔÁ›·»). ¶fiÛÔ Ûˆ-
ÛÙ¤˜, fiÌˆ˜, Â›Ó·È ÔÈ ÁÓÒÛÂÈ˜ ÙÔ˘ Ì¤ÛÔ˘ ·fiÊÔÈÙÔ˘ Ï˘ÎÂ›Ô˘ ÛÂ ı¤Ì·Ù· º˘ÛÈÎ‹˜
ÁÂÓÈÎfiÙÂÚ·, Î·È ÛÂ ı¤Ì·Ù· ·ÎÙÈÓÔ‚ÔÏ›·˜ Î·È ÂÓ¤ÚÁÂÈ·˜ ÂÈ‰ÈÎfiÙÂÚ·;

2. °È·Ù› ÔÈ Ì·ıËÙ¤˜ Ú¤ÂÈ Ó· Ì·ı·›ÓÔ˘Ó º˘ÛÈÎ‹

∏ Û˘ÓÂ¯Ò˜ ·˘Í·ÓfiÌÂÓË Â›‰Ú·ÛË ÙË˜ ÂÈÛÙ‹ÌË˜ ÛÙËÓ Î·ıËÌÂÚÈÓ‹ ˙ˆ‹ ··È-
ÙÂ› ÙÔ Û‡ÓÔÏÔ ÙÔ˘ ÏËı˘ÛÌÔ‡ Ó· ÌÔÚÂ› Ó· Î·Ù·Ï¿‚ÂÈ Ù· ÂÈÛÙËÌÔÓÈÎ¿ ı¤Ì·Ù·
Ô˘ ÂÌÊ·Ó›˙ÔÓÙ·È ÛÙËÓ ÂÈÎ·ÈÚfiÙËÙ·, Î·È Ó· ÌÔÚÂ› Ó· ·Û¯ÔÏËıÂ› ÌÂ ÙÈ˜ ·ÏÏ·Á¤˜
Ô˘ Ë ÂÈÛÙ‹ÌË Î·È Ë ÙÂ¯ÓÔÏÔÁ›· ÂÈ‚¿ÏÔ˘Ó ÙfiÛÔ ÛÙ· ¿ÙÔÌ· fiÛÔ Î·È ÛÂ ÔÏfiÎÏË-
ÚË ÙËÓ ÎÔÈÓˆÓ›·2. À¿Ú¯Ô˘Ó fiÌˆ˜ Î·È ¿ÏÏÔÈ ÛËÌ·ÓÙÈÎÔ› ÏfiÁÔÈ ÁÈ· ÙÔ˘˜ ÔÔ›Ô˘˜
ÔÈ Ì·ıËÙ¤˜ Â›Ó·È ·Ó·ÁÎ·›Ô Ó· Ì¿ıÔ˘Ó ÂÈÛÙ‹ÌÂ˜:
- OÈ Ì·ıËÙ¤˜ Ú¤ÂÈ Ó· Ì¿ıÔ˘Ó ÙËÓ ÂÈÛÙ‹ÌË ÒÛÙÂ Ó· ·ÔÎÙ‹ÛÔ˘Ó ÁÓÒÛË ÁÈ·

ÙÔÓ ÎfiÛÌÔ Ô˘ ÙÔ˘˜ ÂÚÈ‚¿ÏÂÈ ÂÂÈ‰‹ ·˘Ùfi Â›Ó·È ÂÓ‰È·Ê¤ÚÔÓ Î·È ÛËÌ·ÓÙÈÎfi,
·ÏÏ¿ Î·È ÁÈ· Ó· Î·Ù·Ï¿‚Ô˘Ó ÙËÓ ÈÎ·ÓÔÔ›ËÛË Ô˘ Ê¤ÚÓÂÈ Ë ÂÈÛÙËÌÔÓÈÎ‹
ÁÓÒÛË3.

- °È·Ù› Ë ÂÈÛÙ‹ÌË Â›Ó·È ¤Ó· ·Ó·fiÛ·ÛÙÔ ÙÌ‹Ì· ÙË˜ ÎÔ˘ÏÙÔ‡Ú·˜ Ì·˜, Ô˘
ÚÔ¤Ú¯ÂÙ·È ·fi ÙËÓ ·ÓÂÍ¿ÚÙËÙË Î·È ‰ËÌÈÔ˘ÚÁÈÎ‹ ÛÎ¤„Ë. ŒÙÛÈ Ë Î·Ù·ÓfiËÛË
ÙË˜ ÂÈÛÙ‹ÌË˜ ÚÔ¿ÁÂÈ ÙË ‰ËÌÈÔ˘ÚÁÈÎ‹ ÛÎ¤„Ë4.

- °È·Ù› Ë Ú·ÎÙÈÎ‹ ÙË˜ ∂ÈÛÙ‹ÌË˜ ÂÓÛˆÌ·ÙÒÓÂÈ Î·ÓfiÓÂ˜ ÌÂ Â˘Ú‡ÙÂÚË ·Í›·5.
- °È·Ù› Ë Î·Ù·ÓfiËÛË ÙˆÓ Ê˘ÛÈÎÒÓ ÂÈÛÙËÌÒÓ Â›Ó·È ··Ú·›ÙËÙË ÁÈ· ÙË ‰È·¯Â›ÚÈ-

ÛË ÙÂ¯ÓÔÏÔÁÈÎÒÓ ·ÓÙÈÎÂÈÌ¤ÓˆÓ Î·È ‰È·‰ÈÎ·ÛÈÒÓ ÙË˜ Î·ıËÌÂÚÈÓ‹˜ ˙ˆ‹˜6.
- ∏ Î·Ù·ÓfiËÛË ÙË˜ Ê‡ÛË˜ ÙË˜ ÂÈÛÙ‹ÌË˜ Â›Ó·È ·Ó·ÁÎ·›· ÒÛÙÂ ÔÈ ¿ÓıÚˆÔÈ Ó·

·ÓÙÈÏËÊıÔ‡Ó Ù· ÎÔÈÓˆÓÈÎfi-ÂÈÛÙËÌÔÓÈÎ¿ ˙ËÙ‹Ì·Ù· Î·È Ó· ÌÔÚÔ‡Ó Ó· Û˘Ì-
ÌÂÙ¤¯Ô˘Ó ÛÙË Ï‹„Ë ÙˆÓ ·ÔÊ¿ÛÂˆÓ.
√È ÈÔ ÛËÌ·ÓÙÈÎÔ› fiÌˆ˜ ÏfiÁÔÈ Â›Ó·È:

- √ ÛÙfi¯Ô˜ ÙË˜ ÂÈÛÙ‹ÌË˜ Â›Ó·È Ó· ‚ÚÂÈ ÙËÓ ·ÓÙÈÎÂÈÌÂÓÈÎ‹ ·Ï‹ıÂÈ· Î·È fiÏÔ˜ Ô
Û¯Â‰È·ÛÌfi˜ ÙË˜ Û˘ÓÙÂÏÂ› ÛÂ ·˘Ùfi ÙÔ ÛÎÔfi. ∞˘Ù‹ Ë ·ÓÙÈÎÂÈÌÂÓÈÎfiÙËÙ· ÙË˜ ÂÈ-
ÛÙ‹ÌË˜ Ú¤ÂÈ Ó· ‰È‰·¯ıÂ› ÛÙÔ˘˜ Ì·ıËÙ¤˜.

- ∏ ÔÈÎÔÓÔÌÈÎ‹ ÈÛ¯‡˜, Ë ÚfiÔ‰Ô˜ Î·È Ë Â˘ËÌÂÚ›· ÙˆÓ Û‡Á¯ÚÔÓˆÓ ÎÔÈÓˆÓÈÒÓ
ÔÊÂ›ÏÔÓÙ·È ÛÙËÓ ÙÂ¯ÓÔÏÔÁ›· Î·È ÛÙËÓ ÂÈÛÙ‹ÌË. ∏ ÂÈÛÙ‹ÌË Â›Ó·È ·˘Ù‹ Ô˘ ÛÂ
fiÏÂ˜ ÙÈ˜ ÂÎÊ¿ÓÛÂÈ˜ ÙË˜ (È·ÙÚÈÎ‹, Ê·ÚÌ·ÎÂ˘ÙÈÎ‹, ¯ËÌÂ›·, ‚ÈÔÏÔÁ›·, ÂÈÛÙ‹ÌË
ÙˆÓ ˘ÔÏÔÁÈÛÙÒÓ, Î·È Ê˘ÛÈÎ‹) ‚ÂÏÙÈÒÓÂÈ ÙÈ˜ Û˘Óı‹ÎÂ˜ ‰È·‚›ˆÛË˜ Ì·˜ Î·È ÙËÓ

°. ™. Iˆ·ÓÓ›‰Ë˜ – ¢. M. °·Ú˘Ê·ÏÏ›‰Ô˘ – ¢. °. B·‚Ô˘ÁÈfi˜ – A. I. °ÎÔ‡ÙÛÈ·˜ – A. X. TÛÈfiÎ·ÓÔ˜

2. Millar R., and Osborne J., Beyond 2000: Science education for the future, in Millar R. and Os-
borne J. (Eds.), The report of a seminar series funded by the Nuffield Foundation (1998) p. 5.

3. Millar R., and Osborne J., Beyond 2000: Science education for the future, in Millar R. and Os-
borne J. (Eds.), The report of a seminar series funded by the Nuffield Foundation (1998) p. 11.

4. Verganelakis A., Who needs Physics, Democritus Nuclear Research centre, (1985) p. 2.
5. Driver R. et al., Young people’s images of Science, Open University Press (1996), p. 11.
6. Driver R. et al., Young people’s images of Science, Open University Press (1996) p. 11.
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ÔÈfiÙËÙ· ÙË˜ ˙ˆ‹˜ Ì·˜. ∞Ó ‰ÂÓ ‹Ù·Ó Ë ÂÈÛÙ‹ÌË, Ë ÁË ‰ÂÓ ı· ÌÔÚÔ‡ÛÂ Ó· ·-
Ú¿ÁÂÈ ·ÚÎÂÙ¿ ÚÔ˚fiÓÙ· ÁÈ· Ó· Ù·˝ÛÂÈ ÙÔ˘˜ ·ÓıÚÒÔ˘˜ Ô˘ ˘¿Ú¯Ô˘Ó Û‹ÌÂÚ·,
ÔÈ ÚÒÙÂ˜ ‡ÏÂ˜ ‰ÂÓ ı· ‹Ù·Ó ·ÚÎÂÙ¤˜ ÁÈ· Ó· ˙ÂÛÙ·ıÔ‡ÌÂ, ÔÈ ·Ûı¤ÓÂÈÂ˜ ı· ı¤-
ÚÈ˙·Ó Î·È ÁÂÓÈÎ¿ ÔÈ ˙ˆ‹ ı· ‹Ù·Ó ÔÏ‡ ÈÔ ‰‡ÛÎÔÏË.

ŒÙÛÈ 
- ∏ ÂÎ·›‰Â˘ÛË Ú¤ÂÈ Ó· ‰ÒÛÂÈ ÂÚÈÛÛfiÙÂÚË ÂÈÛÙËÌÔÓÈÎ‹ ÁÓÒÛË Î·È Ó· Î·-

Ù·Ê¤ÚÂÈ ÂÚÈÛÛfiÙÂÚÔ˘˜ Ó¤Ô˘˜ Ó· ·Û¯ÔÏËıÔ‡Ó ÌÂ ÙËÓ ÂÈÛÙ‹ÌË ÒÛÙÂ ·fi ·˘-
ÙÔ‡˜ Ó· ·Ó·‰˘ıÔ‡Ó ÔÈ ÙÂ¯ÓÈÎÔ› Î·È ÔÈ ÂÈÛÙ‹ÌÔÓÂ˜ ÙÔ˘ Ì¤ÏÏÔÓÙÔ˜7. 

°È·Ù› fiÌˆ˜ Ú¤ÂÈ ÔÈ Ì·ıËÙ¤˜ / ÊÔÈÙËÙ¤˜ Ó· ÁÓˆÚ›˙Ô˘Ó ÙÈ˜ ¤ÓÓÔÈÂ˜ ÙË˜ ÂÓ¤Ú-
ÁÂÈ·˜ Î·È ÙË˜ ·ÎÙÈÓÔ‚ÔÏ›·˜; ∏ ·ÎÙÈÓÔ‚ÔÏ›· Î·È Ë ÂÓ¤ÚÁÂÈ· ÂÈÏ¤¯ÙËÎ·Ó ˆ˜ ‰‡Ô
ÂÈÛÙËÌÔÓÈÎ¤˜ ¤ÓÓÔÈÂ˜ Ô˘ ‚Ú›ÛÎÔÓÙ·È Û˘ÓÂ¯Ò˜ ÛÙÔ Â›ÎÂÓÙÚÔ ÙÔ˘ ÂÓ‰È·Ê¤ÚÔ-
ÓÙÔ˜ ÙÔ˘ ÎÔÈÓÔ‡.

3. ∏ ÂÔÈÎÔ‰ÔÌËÙÈÎ‹ ıÂˆÚ›· ÙË˜ Ì¿ıËÛË˜ Î·È Ô Û¯ËÌ·ÙÈÛÌfi˜ ÙˆÓ È‰ÂÒÓ

3.1. ∏ ÁÏÒÛÛ·
™‡ÌÊˆÓ· ÌÂ ÙËÓ ÂÔÈÎÔ‰ÔÌËÙÈÎ‹ ıÂˆÚ›· (constructivist theory) Ô Î¿ıÂ ¿Óı-

ÚˆÔ˜ Ú¤ÂÈ Ó· Î·Ù·ÛÎÂ˘¿ÛÂÈ ÙË ‰ÈÎ‹ ÙÔ˘ ÂÚÌËÓÂ›· ÁÈ· ÙÈ˜ Ï¤ÍÂÈ˜, ÙÈ˜ ÊÚ¿ÛÂÈ˜,
ÙÈ˜ ÚÔÙ¿ÛÂÈ˜ Î·È Ù· ÎÂ›ÌÂÓ·. √È È‰¤Â˜ ÙˆÓ Ì·ıËÙÒÓ ÁÈ· ÙÔÓ ÎfiÛÌÔ ÂËÚÂ¿˙ÔÓÙ·È
·fi ÙÔÓ ÙÚfiÔ Ô˘ ¯ÚËÛÈÌÔÔÈÂ›Ù·È Ë ÁÏÒÛÛ· ÛÙÔ ÎÔÈÓˆÓÈÎfi ÙÔ˘˜ ÂÚÈ‚¿ÏÏÔÓ.
™˘¯Ó¿ Ô ÙÚfiÔ˜ ÌÂ ÙÔÓ ÔÔ›Ô ÌÈ· ¤ÎÊÚ·ÛË ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÛÙËÓ Î·ıËÌÂÚÈÓ‹
˙ˆ‹ Â›Ó·È ‰È·ÊÔÚÂÙÈÎfi˜ ·fi ·˘ÙfiÓ Ô˘ ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÛÙËÓ ÂÈÛÙ‹ÌË8, 9, 10 (.¯.
·Ó·„˘ÎÙÈÎ¿ ‰È·ÊËÌ›˙Ô˘Ó fiÙÈ Ì·˜ ‰›ÓÔ˘Ó ÂÓ¤ÚÁÂÈ· ‹ ÊÙÂÚ¿, ¿ÏÏÂ˜ ‰È·ÊËÌ›ÛÂÈ˜
Î·ÏÔ‡Ó ÙÔÓ ÎfiÛÌÔ ÛÙËÓ ÔÌ¿‰· «ıÂÙÈÎ‹˜ ÂÓ¤ÚÁÂÈ·˜» Î.¿.).

∏ ÁÏÒÛÛ· ÛÙËÓ Î·ıËÌÂÚÈÓ‹ ˙ˆ‹ Â›Ó·È ·Û·Ê‹˜. °È· Ó· Î·Ù·Ï¿‚Ô˘ÌÂ ÙÔ ÓfiËÌ¿
ÌÈ·˜ Ï¤ÍË˜ Ú¤ÂÈ Ó· ÙË Û˘Ó‰˘¿ÛÔ˘ÌÂ ÌÂ ÙÔ ˘fiÏÔÈÔ ÙË˜ ÚfiÙ·ÛË˜11. ∞Ó ·Ó·Ê¤-
ÚÔ˘ÌÂ Ì›· Î·È ÌfiÓÔ Ï¤ÍË Ô ·ÎÚÔ·Ù‹˜ ‰ÂÓ ı· ÌÔÚ¤ÛÂÈ Ó· ‚Á¿ÏÂÈ ÓfiËÌ·. ∏ Î·ıË-
ÌÂÚÈÓ‹ ÔÌÈÏ›· ‰ÂÓ ÂÈÎÂÓÙÚÒÓÂÙ·È ÛÂ Î¿ıÂ Ì›· Ï¤ÍË ·ÏÏ¿ ÛÂ ÔÏfiÎÏËÚË ÙËÓ Úfi-
Ù·ÛË. ∞ÓÙ›ıÂÙ·, ÛÙËÓ ÂÈÛÙ‹ÌË Î¿ıÂ Ì›· Ï¤ÍË ¤¯ÂÈ Ì›· ÔÏ‡ Û˘ÁÎÂÎÚÈÌ¤ÓË ¤ÓÓÔÈ·
Î·È ÌÔÚÂ› Ó· ÌÂÙ·Ê¤ÚÂÈ fiÏÔ ÙÔ ÓfiËÌ· ÙË˜ ÚfiÙ·ÛË˜. √È ÔÚÈÛÌÔ› ÛÙËÓ ÂÈÛÙ‹ÌË
Â›Ó·È ¤ÙÛÈ ‰È·Ù˘ˆÌ¤ÓÔÈ, ÒÛÙÂ Î¿ıÂ Ì›· Ï¤ÍË Ó· ¤¯ÂÈ Û˘ÁÎÂÎÚÈÌ¤ÓË ‚·Ú‡ÙËÙ·.

OÈ ¤ÓÓÔÈÂ˜ ÙË˜ AÎÙÈÓÔ‚ÔÏ›·˜ Î·È ÙË˜ EÓ¤ÚÁÂÈ·˜ ÛÂ ÊÔÈÙËÙ¤˜ ¶·È‰·ÁˆÁÈÎÔ‡ TÌ‹Ì·ÙÔ˜:
ÌÈ· ‰È‰·ÎÙÈÎ‹ ¤ÚÂ˘Ó· ÛÂ ÂÍ¤ÏÈÍË ÌÂ ¯Ú‹ÛË ˘ÔÏÔÁÈÛÙÒÓ

7. Solomon J., Teaching Science, Technology and Society Open University Press, (1993) p. 17.
8. Solomon J., Getting to know about energy - in school and society, The Falmer press (1992) p. 2. 
9. Osborne R., Building on children’s intuitive ideas in Science Osborne R., and Freyberg P., (eds)

Heinemann (1985), p. 32.
10. Duit R., Learning and understanding key concepts of electricity In Tiberghien A, Jossem,

Barojas J Eds, Connecting Research in Physics. Education with Teacher Education An I.C.P.E. Book
© International Commission on Physics Education 1997,1998 I.S.B.N. 0-9507510-3-0

11. Ÿˆ˜ Ë 8.
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∆· ·È‰È¿ ¤¯Ô˘Ó Û˘ÓËı›ÛÂÈ Ó· ‰È·‚¿˙Ô˘Ó ÔÏfiÎÏËÚÂ˜ ÚÔÙ¿ÛÂÈ˜ ‹ ·ÎfiÌ· Î·È
·Ú·ÁÚ¿ÊÔ˘˜ ÁÈ· Ó· ‚Á¿ÏÔ˘Ó ÓfiËÌ·. ™ÙËÓ ∂ÈÛÙ‹ÌË Ú¤ÂÈ Ó· Ì¿ıÔ˘Ó Ó· Û˘-
ÁÎÂÓÙÚÒÓÔ˘Ó ÙËÓ ÚÔÛÔ¯‹ ÙÔ˘˜ ÛÂ Î¿ıÂ Ì›· Ï¤ÍË. 

™ÙËÓ Î·ıËÌÂÚÈÓ‹ ˙ˆ‹ Î·È ÛÙ· Ì¤Û· ÂÓËÌ¤ÚˆÛË˜ Û˘¯Ó¿ ·ÎÔ‡ÌÂ Ï¤ÍÂÈ˜ Ô˘
¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È Ï·Óı·ÛÌ¤Ó·. ¶·Ú·‰Â›ÁÌ·Ù· Ù¤ÙÔÈ·˜ ¯Ú‹ÛË˜ ÙË˜ ÁÏÒÛÛ·˜ ·Ô-
ÙÂÏÔ‡Ó ÂÎÊÚ¿ÛÂÈ˜ fiˆ˜ «Ë ·Ó·Î¿Ï˘„Ë ÙÔ˘ Ú·‰ÈÔÊÒÓÔ˘», ·ÓÙ› ÙÔ˘ «Ë ÂÊÂ‡ÚÂÛË
ÙÔ˘ Ú·‰ÈÔÊÒÓÔ˘», «ÂÓ¤ÚÁÂÈ·» ·ÓÙ› ÁÈ· «ËÁ¤˜ ÂÓ¤ÚÁÂÈ·˜», Ú·‰ÈÂÓ¤ÚÁÂÈ· ˆ˜ Û˘-
ÓÒÓ˘ÌÔ ÙÔ˘ Î·ÎÔ‡ Î·È ÙË˜ Î·Ù·ÛÙÚÔÊ‹˜, «Î·Ù·Ó¿ÏˆÛË ÂÓ¤ÚÁÂÈ·˜» ·ÓÙ› ÁÈ·
«¯Ú‹ÛË ÂÓ¤ÚÁÂÈ·˜», «‹ÈÂ˜ ÌÔÚÊ¤˜ ÂÓ¤ÚÁÂÈ·˜» ˆ˜ Û˘ÓÒÓ˘ÌÔ ÙÔ˘ «ÂÓ·ÏÏ·ÎÙÈÎ¤˜
ÌÔÚÊ¤˜ ÂÓ¤ÚÁÂÈ·˜», ‹ «‹ÈÂ˜ ÌÔÚÊ¤˜ ÂÓ¤ÚÁÂÈ·˜» ˆ˜ Û˘ÓÒÓ˘ÌÔ ÙÔ˘ “ÊÈÏÈÎ¤˜ ÚÔ˜
ÙÔ ÂÚÈ‚¿ÏÏÔÓ ÌÔÚÊ¤˜ ÂÓ¤ÚÁÂÈ·˜» ÂÓÒ ÛÙËÓ ÂÈÛÙ‹ÌË ‹ÈÂ˜ ÌÔÚÊ¤˜ ÂÓ¤ÚÁÂÈ·˜
ÛËÌ·›ÓÂÈ ËÁ¤˜ ÂÓ¤ÚÁÂÈ·˜ ÌÈÎÚ‹˜ ·fi‰ÔÛË˜ Î.¿. ŒÙÛÈ ÔÈ Ì·ıËÙ¤˜, ÂÎÙfi˜ ·fi ÙÔ
fiÙÈ Û˘Ó·ÓÙÔ‡Ó ‰˘ÛÎÔÏ›Â˜ ÛÙÔ Ó· ÂÈÎÂÓÙÚˆıÔ‡Ó ÛÂ Î¿ıÂ Ì›· Ï¤ÍË ¯ˆÚÈÛÙ¿, Û˘-
¯Ó¿ ‰ÂÓ ÁÓˆÚ›˙Ô˘Ó Î·È ÙÔ Ú·ÁÌ·ÙÈÎfi ÓfiËÌ· ÙË˜ Ï¤ÍË˜ Ô˘ Î·ÏÔ‡ÓÙ·È Ó· ¯ÚËÛÈ-
ÌÔÔÈ‹ÛÔ˘Ó12. ∏ Î·Î‹ ¯Ú‹ÛË ÙË˜ ÁÏÒÛÛ·˜ ÛÙËÓ Î·ıËÌÂÚÈÓ‹ ˙ˆ‹ Â›Ó·È Î¿ÙÈ Ô˘
ÂÍ·ÚÙ¿Ù·È ÂÓ Ì¤ÚË ·fi ÙËÓ Û˘ÁÎÂÎÚÈÌ¤ÓË ÁÏÒÛÛ· Î·È ÂÓ Ì¤ÚË ·fi ÙÔ ÎÔÈÓˆÓÈÎfi
ÂÚÈ‚¿ÏÏÔÓ (ÔÈ Ï¤ÍÂÈ˜ «Î¿Óˆ» Î·È «Ú¤ÂÈ», ÁÈ· ·Ú¿‰ÂÈÁÌ·, ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È
ÛÙËÓ ∂ÏÏ¿‰· ÌÂ ÔÏÏ¤˜ ‰È·ÊÔÚÂÙÈÎ¤˜ ÂÚÌËÓÂ›Â˜). √ ‰¿ÛÎ·ÏÔ˜ ÙË˜ Ê˘ÛÈÎ‹˜ Ú¤-
ÂÈ Ó· Â›ÛÂÈ ÙÔ˘˜ Ì·ıËÙ¤˜ ÙÔ˘ ˆ˜ ÔÈ ›‰ÈÂ˜ Ï¤ÍÂÈ˜ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡Ó ÛÙËÓ Î·-
ıËÌÂÚÈÓ‹ ˙ˆ‹ ÌÂ ÛËÌ·Û›· ÌË Û·ÊÒ˜ Î·ıÔÚÈÛÌ¤ÓË, ¤¯Ô˘Ó ÛÙË Ê˘ÛÈÎ‹ Ì›· ÔÏ‡
Û˘ÁÎÂÎÚÈÌ¤ÓË ¤ÓÓÔÈ·13, 14.

3.2. √ Û¯ËÌ·ÙÈÛÌfi˜ ÙˆÓ È‰ÂÒÓ
∏ ÂÓ¤ÚÁÂÈ· Â›Ó·È ¤Ó· ÛËÌ·ÓÙÈÎfi ÙÌ‹Ì· ÙË˜ Î·ıËÌÂÚÈÓ‹˜ ˙ˆ‹˜ ¤ÙÛÈ Ù· ·È‰È¿

‰È·ÌÔÚÊÒÓÔ˘Ó ÙÈ˜ ÚÒÙÂ˜ È‰¤Â˜ ÁÈ· ÙËÓ ÂÓ¤ÚÁÂÈ· ÛÂ ÔÏ‡ ÌÈÎÚ‹ ËÏÈÎ›·. ∆· Ì¤Û·
Ì·˙ÈÎ‹˜ ÂÓËÌ¤ÚˆÛË˜ ÂÈÛ¿ÁÔ˘Ó Ù· ·È‰È¿ ÛÂ fiÏ· Ù· ÚÔ‚Ï‹Ì·Ù· Ô˘ ··Û¯Ô-
ÏÔ‡Ó ÙÔ˘˜ ÂÓ‹ÏÈÎÂ˜. ŒÚÂ˘ÓÂ˜ Ô˘ ¤¯Ô˘Ó Á›ÓÂÈ ÛÙÔ ÂÍˆÙÂÚÈÎfi ‰Â›¯ÓÔ˘Ó ˆ˜ Ù·
·È‰È¿ ¤¯Ô˘Ó ·ÚÎÂÙ¤˜ ·ÏÏ¿ ÛÎfiÚÈÂ˜ ÁÓÒÛÂÈ˜ ÁÈ· ÙËÓ ÂÓ¤ÚÁÂÈ·15. ∞ÎfiÌ· Ì·ıËÙ¤˜
ËÏÈÎ›·˜ 9 ÂÙÒÓ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ·ÓËÛ˘¯›Â˜ ÁÈ· ÎÔÈÓˆÓÈÎ¿ ı¤Ì·Ù· fiˆ˜ ÁÈ· ·Ú¿-
‰ÂÈÁÌ· ÙÔÓ Î›Ó‰˘ÓÔ ÂÓfi˜ ˘ÚËÓÈÎÔ‡ ·Ù˘¯‹Ì·ÙÔ˜. ∏ ÏÂÈÔ„ËÊ›· fiÌˆ˜ ÙˆÓ ÁÓÒ-
ÛÂˆÓ ÁÈ· ÙËÓ ÂÓ¤ÚÁÂÈ· Ô˘ ¤¯ÂÈ Ô Ì·ıËÙ‹˜, ‰ÂÓ Â›Ó·È ÔÈ ÂÈÛÙËÌÔÓÈÎ¿ ÛˆÛÙ¤˜
ÁÓÒÛÂÈ˜ ·ÏÏ¿ ÎÔÌÌ¿ÙÈ· Ô˘ ·ÔÎÙ‹ıËÎ·Ó ·fi ‰È¿ÊÔÚÂ˜ ËÁ¤˜16 fiˆ˜ Û˘˙ËÙ‹-
ÛÂÈ˜ ÛÙËÓ ÔÈÎÔÁ¤ÓÂÈ·, ‰È·ÊËÌ›ÛÂÈ˜ Î.¿. √È ÁÓÒÛÂÈ˜ Ì·ıËÙÒÓ ËÏÈÎ›·˜ 11 ÂÙÒÓ ÁÈ·
ÙËÓ ÂÓ¤ÚÁÂÈ· Î·È Ô ÙÚfiÔ˜ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡Ó ÙË Ï¤ÍË ‰ÂÓ ‰È·Ê¤ÚÔ˘Ó ÛËÌ·ÓÙÈÎ¿
·fi ÙËÓ ÏÂÈÔ„ËÊ›· ÙˆÓ ÂÓËÏ›ÎˆÓ.

°. ™. Iˆ·ÓÓ›‰Ë˜ – ¢. M. °·Ú˘Ê·ÏÏ›‰Ô˘ – ¢. °. B·‚Ô˘ÁÈfi˜ – A. I. °ÎÔ‡ÙÛÈ·˜ – A. X. TÛÈfiÎ·ÓÔ˜

12. Driver R., Approaches to teaching Energy, Centre for studies in Science and Mathematics Ed-
ucation University of Leeds (1987), p. 5.

13. Duit R. Learning and understanding key concepts of electricity”. In Tiberghien A., Jossem E.
L., Barojas J. Eds, Connecting Research in Physics Education with Teacher Education An I.C.P.E.
Book © International Commission on Physics Education 1997, 1998 I.S.B.N. 0-9507510-3-0.

14. Solomon J., Getting to know about energy - in school and society. The Falmer press (1992) p.
121, 131.

15. Solomon J., Getting to know about energy - in school and society. The Falmer press (1992) p. 1.
16. Solomon J., Getting to know about energy - in school and society. The Falmer press (1992) p. 1.
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™‡ÌÊˆÓ· ÌÂ ÙËÓ ÂÔÈÎÔ‰ÔÌËÙÈÎ‹ ıÂˆÚ›· ÙË˜ Ì¿ıËÛË˜:
- ∆Ô ÙÈ Ì·ı·›ÓÔ˘Ó ÔÈ Ì·ıËÙ¤˜ ÂÍ·ÚÙ¿Ù·È ÙfiÛÔ ·fi ÙËÓ ÂÌÂÈÚ›· ÙÔ˘˜ ÛÙËÓ Ù¿ÍË,

fiÛÔ Î·È ·fi ÙÔ ÙÈ ‹‰Ë ÁÓˆÚ›˙Ô˘Ó. ∂›Ó·È ·‰‡Ó·ÙÔÓ Ô ‰¿ÛÎ·ÏÔ˜ Ó· ÚÔ‚Ï¤„ÂÈ
ÙÈ ı· ·Ú·ÙËÚ‹ÛÔ˘Ó ÔÈ Ì·ıËÙ¤˜ ÁÈ· ÙÔ ˘fi ÂÍ¤Ù·ÛË Ê·ÈÓfiÌÂÓÔ, ·ÎfiÌ· Î·È ·Ó
Ë ‰È‰·ÛÎ·Ï›· ¤¯ÂÈ ÚÔÂÙÔÈÌ·ÛÙÂ› ÚÔÛÂÎÙÈÎ¿. ∂ÈÏ¤ÔÓ, Ë ÂÍ‹ÁËÛË Ô˘ Ù·
·È‰È¿ ı· ‰ÒÛÔ˘Ó ÛÙÈ˜ ·Ú·ÙËÚ‹ÛÂÈ˜ ÙÔ˘˜ ÂÍ·ÚÙ¿Ù·È ·fi ÙÔ ÓÔËÙÈÎfi ÌÔÓÙ¤ÏÔ
ÙÔ ÔÔ›Ô ¯ÚËÛÈÌÔÔÈÔ‡Ó.

- ∏ Ì¿ıËÛË ÂÌÂÚÈ¤¯ÂÈ ‰˘Ó·ÌÈÎ‹ Î·Ù·ÛÎÂ˘‹ ÂÓÓÔÈÒÓ. ¢ÂÓ ·ÚÎÂ› Ô ‰È‰¿ÛÎˆÓ
Ó· ·Ú¤¯ÂÈ ÙËÓ ÏËÚÔÊÔÚ›·. √ Ì·ıËÙ‹˜ Ú¤ÂÈ ‰˘Ó·ÌÈÎ¿ Ó· ·Ó·Î·Ù·ÛÎÂ˘¿-
ÛÂÈ ÙÈ˜ È‰¤Â˜ ÙÔ˘. ∞˘Ùfi ÛËÌ·›ÓÂÈ fiÙÈ Ô Ì·ı·›ÓˆÓ Â›Ó·È ˘Â‡ı˘ÓÔ˜ ÁÈ· ÙË Ì¿ıË-
Û‹ ÙÔ˘, Î¿ÓÔÓÙ·˜ ÌfiÓÔ˜ ÙÔ˘ ÙË Û‡Ó‰ÂÛË ÙË˜ Ó¤·˜ ÌÂ ÙËÓ ·Ï·ÈfiÙÂÚË ÁÓÒÛË.
∫·Ó¤Ó·˜ ¿ÏÏÔ˜ ‰ÂÓ ÌÔÚÂ› Ó· Î¿ÓÂÈ ·˘Ù‹ ÙË Û‡Ó‰ÂÛË ÁÈ· ·˘ÙfiÓ. 

- √È Ì·ıËÙ¤˜ ÌÔÚÂ› Ó· Î·Ù·ÓÔ‹ÛÔ˘Ó ÙÈ˜ ÂÈÛÙËÌÔÓÈÎ¤˜ ¤ÓÓÔÈÂ˜ ÁÈ· ÙËÓ ÂÓ¤Ú-
ÁÂÈ·, ·ÏÏ¿ ÌÔÚÂ› Ó· ‰˘ÛÎÔÏÂ˘ÙÔ‡Ó Ó· ÙÈ˜ ÂÓÙ¿ÍÔ˘Ó ÛÙ· ÚÔ¸¿Ú¯ÔÓÙ· ÓÔË-
ÙÈÎ¿ ÌÔÓÙ¤Ï· (‹ È‰¤Â˜ ‹ ıÂˆÚ›Â˜). ŒÙÛÈ ÌÔÚÂ› ÔÈ Ì·ıËÙ¤˜ Ó· ¯ÂÈÚ›˙ÔÓÙ·È Ûˆ-
ÛÙ¿ ÙÈ˜ Ó¤Â˜ ¤ÓÓÔÈÂ˜, ·ÏÏ¿ Ó· ÌËÓ ÈÛÙÂ‡Ô˘Ó ÛÂ ·˘Ù¤˜17, ‹ Ó· ¯ÂÈÚ›˙ÔÓÙ·È Ûˆ-
ÛÙ¿ ÙË˜ ¤ÓÓÔÈÂ˜ ÌfiÓÔ fiÙ·Ó Ú¤ÂÈ Ó· ··ÓÙ‹ÛÔ˘Ó ÛÂ Û¯ÔÏÈÎ¿ ÙÂÛÙ. 

4. ∏ ‰È‰·ÛÎ·Ï›· Î·È Ô ‰¿ÛÎ·ÏÔ˜

∆È˜ ÙÂÏÂ˘Ù·›Â˜ ‰‡Ô ‰ÂÎ·ÂÙ›Â˜ ·ÚÎÂÙ¤˜ ¤ÚÂ˘ÓÂ˜ ÂÈÎÂÓÙÚÒıËÎ·Ó ÛÙÈ˜ È‰¤Â˜
ÙˆÓ Ì·ıËÙÒÓ, ÙˆÓ ÊÔÈÙËÙÒÓ Î·È ÙˆÓ ‰·ÛÎ¿ÏˆÓ, ÛÙÔÓ ÙÚfiÔ ÌÂ ÙÔÓ ÔÔ›Ô ÔÈ ‰¿-
ÛÎ·ÏÔÈ ÚÔÂÙÔÈÌ¿˙ÔÓÙ·È ÁÈ· Ó· ‰È‰¿ÍÔ˘Ó ÙËÓ ÂÈÛÙ‹ÌË Î·ıÒ˜ Î·È ÛÙÔ Ò˜ ÙÂÏÈ-
Î¿ ‰È‰¿ÛÎÔ˘Ó ÙËÓ ÂÈÛÙ‹ÌË. ∂›Ó·È ÁÂÁÔÓfi˜ fiÙÈ ÔÈ È‰¤Â˜ ÙˆÓ ‰·ÛÎ¿ÏˆÓ Î·È ÔÈ Â-
ÔÈı‹ÛÂÈ˜ ÙÔ˘˜ Û¯ÂÙÈÎ¿ ÌÂ ÙË ‰È·‰ÈÎ·Û›· ÙË˜ ‰È‰·ÛÎ·Ï›·˜ Î·È ÙË˜ Ì¿ıËÛË˜ ÂË-
ÚÂ¿˙Ô˘Ó ÙËÓ Û˘ÌÂÚÈÊÔÚ¿ ÙÔ˘˜ ÛÙËÓ Ù¿ÍË Î·È Û·Ó Û˘Ó¤ÂÈ· ÙÔÓ ÙÚfiÔ ÌÂ ÙÔÓ
ÔÔ›Ô ‰È‰¿ÛÎÔ˘Ó ÙÈ˜ ÂÈÛÙ‹ÌÂ˜ Î·È ÈÔ Û˘ÁÎÂÎÚÈÌ¤Ó· ÙË Ê˘ÛÈÎ‹. ∆· ·ÔÙÂÏ¤-
ÛÌ·Ù· ÙˆÓ ÂÚÂ˘ÓÒÓ ·˘ÙÒÓ Î˘Ú›ˆ˜ ÁÈ· ÙÔ˘˜ ‰·ÛÎ¿ÏÔ˘˜ ÙË˜ ÚˆÙÔ‚¿ıÌÈ·˜ ÂÎ·›-
‰Â˘ÛË˜ Â›Ó·È ·ÓËÛ˘¯ËÙÈÎ¿.

√È ‰¿ÛÎ·ÏÔÈ, Ô˘ ‰È‰¿ÛÎÔ˘Ó ÛÙËÓ ÚˆÙÔ‚¿ıÌÈ· ÂÎ·›‰Â˘ÛË ÛÙÈ˜ ÂÚÈÛÛfiÙÂ-
ÚÂ˜ ∂˘Úˆ·˚Î¤˜ ¯ÒÚÂ˜, ‰ÂÓ ¤¯Ô˘Ó Â·ÚÎ‹ ÂÎ·›‰Â˘ÛË ÛÙË Ê˘ÛÈÎ‹. °È· ÙË ¯ÒÚ·
Ì·˜ ·˘Ù‹ Ë ÂÏÏÈ‹˜ ÂÎ·›‰Â˘ÛË ·Ô‰ÂÈÎÓ‡ÂÙ·È ·fi (Î·È ·Ó·‰ÂÈÎÓ‡ÂÙ·È ÌÂ) Ù·
·ÔÙÂÏ¤ÛÌ·Ù· ÙˆÓ ÂÍÂÙ¿ÛÂˆÓ ÙÔ˘ ∞.™.∂.¶. ∞˘Ùfi ¤¯ÂÈ (ÁÈ· ÙÔ˘˜ ‰·ÛÎ¿ÏÔ˘˜ ·-
ÓÂ˘Úˆ·˚Î¿) ÙÈ˜ ÂÍ‹˜ Ú·ÎÙÈÎ¤˜ ÂÈÙÒÛÂÈ˜:
- ¢ÂÓ ¤¯Ô˘Ó ·˘ÙÔÂÔ›ıËÛË ¤ÙÛÈ Ô‰ËÁÔ‡ÓÙ·È ÛÙËÓ ·ÔÊ˘Á‹ ÙË˜ ¯Ú‹ÛË˜ ÙÔ˘ ÂÚ-

Á·ÛÙËÚ›Ô˘. ∞Ó ·Û¯ÔÏËıÔ‡Ó ÌÂ Î¿ÔÈÔ Â›Ú·Ì· ·˘Ùfi ı· Â›Ó·È Â›Ú·Ì· Â›-
‰ÂÈÍË˜, Î·È fiÙ·Ó Ï·Ì‚¿ÓÔÓÙ·È ÂÈÚ·Ì·ÙÈÎ¤˜ ÌÂÙÚ‹ÛÂÈ˜ ‰ÂÓ ÂÚÌËÓÂ‡ÂÙ·È Ë ·È-
Ù›· Ô˘ Ù· ‰Â‰ÔÌ¤Ó· ¤¯Ô˘Ó ÙÈ˜ Û˘ÁÎÂÎÚÈÌ¤ÓÂ˜ ÙÈÌ¤˜ Ô˘ ÌÂÙÚ‹ıËÎ·Ó. 

- ¶ÂÚÈÔÚ›˙Ô˘Ó ÙË ‰È‰·ÛÎ·Ï›· ÛÂ Î·ÓfiÓÂ˜ Î·È Ù‡Ô˘˜ Ô˘ Ú¤ÂÈ Ó· ·ÔÌÓËÌÔ-

OÈ ¤ÓÓÔÈÂ˜ ÙË˜ AÎÙÈÓÔ‚ÔÏ›·˜ Î·È ÙË˜ EÓ¤ÚÁÂÈ·˜ ÛÂ ÊÔÈÙËÙ¤˜ ¶·È‰·ÁˆÁÈÎÔ‡ TÌ‹Ì·ÙÔ˜:
ÌÈ· ‰È‰·ÎÙÈÎ‹ ¤ÚÂ˘Ó· ÛÂ ÂÍ¤ÏÈÍË ÌÂ ¯Ú‹ÛË ˘ÔÏÔÁÈÛÙÒÓ

17. Driver R., Approaches to teaching Energy, Centre for studies in Science and Mathematics Ed-
ucation University of Leeds (1987), p. 7.
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ÓÂ˘ÙÔ‡Ó. 
- ∞ÔÊÂ‡ÁÔ˘Ó ÔÔÈ·Û‰‹ÔÙÂ Û˘˙‹ÙËÛË ÌÂ ÙÔ˘˜ Ì·ıËÙ¤˜.
- ¢ÂÓ ¯ÚËÛÈÌÔÔÈÔ‡Ó ·Ú·‰Â›ÁÌ·Ù·18, ÊÔ‚Ô‡ÌÂÓÔÈ Èı·Ófi Ï¿ıÔ˜ ‹ ÂÚ·ÈÙ¤Úˆ

ÂÚˆÙ‹ÛÂÈ˜.
- ∞ÍÈÔÏÔÁÔ‡Ó ÙÔ˘˜ Ì·ıËÙ¤˜ ÛÂ fi,ÙÈ ÎÚ›ÓÂÙ·È ··Ú·›ÙËÙÔ ÁÈ· Ó· ÚÔ‚È‚·ÛÙÔ‡Ó

ÛÙËÓ ÂfiÌÂÓË Ù¿ÍË (‰ËÏ·‰‹ ÛÂ Î·ÓfiÓÂ˜ Î·È Ù‡Ô˘˜) Î·È fi¯È ÛÂ fi,ÙÈ Â›Ó·È
Ú·ÁÌ·ÙÈÎ¿ Ô˘ÛÈ·ÛÙÈÎfi Î·È ÛËÌ·ÓÙÈÎfi ‰ËÏ·‰‹ ÙËÓ ÎÚ›ÛË Î·È ÙËÓ Î·Ù·ÓfiËÛË.
∆Ô ¿ÌÂÛÔ ·ÔÙ¤ÏÂÛÌ· Â›Ó·È fiÙÈ ¤Ó· ··Ú¿‰ÂÎÙ· ˘„ËÏfi ÔÛÔÛÙfi Ì·ıËÙÒÓ
·ÔÙ˘Á¯¿ÓÔ˘Ó ÛÂ ÂÍˆÙÂÚÈÎ¤˜ ·ÍÈÔÏÔÁ‹ÛÂÈ˜19.

- ¶·Ú·ÁÓˆÚ›˙Ô˘Ó ÙËÓ ‰È·ÊÔÚ¿ ·Ó¿ÌÂÛ· ÛÙÔ «Î·Ù·ÚÙ›˙ˆ» (train) Î·È ÛÙÔ «‰È-
‰¿ÛÎˆ» (teach) ÙÔ Ì·ıËÙ‹20. ¢˘ÛÙ˘¯Ò˜, Û˘¯Ó¿ ÔÈ ÂÎ·È‰Â˘ÙÈÎÔ› Â›Ó·È ÈÎ·Ófi-
ÙÂÚÔÈ ÛÙÔ ÚÒÙÔ Î·È ¤ÙÛÈ ·ÚÓÔ‡ÓÙ·È Ó· ‰Ô˘Ó ÙË ‰È·ÊÔÚ¿. 

- ¶ÔÏÏÔ› ÂÎ·È‰Â˘ÙÈÎÔ› ÈÛÙÂ‡Ô˘Ó fiÙÈ Ë Ì¿ıËÛË ÂÈÙÂÏÂ›Ù·È ÌÂ ÙËÓ ÂÍ‹ÁËÛË -
·Ê‹ÁËÛË ÁÂÁÔÓfiÙˆÓ Î·È Î·ÓfiÓˆÓ Î·È Î·Ù·Ï‹ÁÔ˘Ó ÛÂ ÌÈ· ‚ÂÚÌ·ÏÈÛÙÈÎ‹ ·fi
Î·ı¤‰Ú·˜ ‰È‰·ÛÎ·Ï›·. ŒÙÛÈ: 

- √È Ì·ıËÙ¤˜ ·ÔÌÓËÌÔÓÂ‡Ô˘Ó Î·ÓfiÓÂ˜ ¯ˆÚ›˜ Ó· Î·Ù·ÓÔÔ‡Ó ·˘Ùfi Ô˘ Ì·ı·›-
ÓÔ˘Ó.

- √È ‰¿ÛÎ·ÏÔÈ ÈÛÙÂ‡Ô˘Ó ˆ˜ Ô ÚfiÏÔ˜ ÙÔ˘˜ Â›Ó·È Ë ·ÚÔ¯‹ ÏËÚÔÊÔÚÈÒÓ Î·È
ˆ˜ ÔÙÈ‰‹ÔÙÂ «‰È‰¿ÛÎÔ˘Ó» ·˘ÙfiÌ·Ù· Ì·ı·›ÓÂÙ·È ·fi ÙÔ˘˜ Ì·ıËÙ¤˜ ÙÔ˘˜. √
‰¿ÛÎ·ÏÔ˜ ÚÔ¯ˆÚ¿ÂÈ ÛÙÔ ÂfiÌÂÓÔ «ÎÂÊ¿Ï·ÈÔ» (ÙËÓ ‰È‰·ÛÎfiÌÂÓË ÁÓÒÛË)
¯ˆÚ›˜ Ó· ·Ê‹ÛÂÈ ¯ÚfiÓÔ ÛÙÔ˘˜ Ì·ıËÙ¤˜ ÙÔ˘ ÁÈ· Ó· ÛÎÂÊÙÔ‡Ó Î·È Ó· ÂÌÂ‰Ò-
ÛÔ˘Ó ÙÔ ÚÔËÁÔ‡ÌÂÓÔ.

- ¶ÈÛÙÂ‡Ô˘Ó fiÙÈ fiÏÔÈ ÔÈ Ì·ıËÙ¤˜ ÙÔ˘˜ ¤¯Ô˘Ó ÙÈ˜ ›‰ÈÂ˜ ·Ó¿ÁÎÂ˜ Î·È ÈÎ·ÓfiÙËÙÂ˜,
fiÙÈ Ì·ı·›ÓÔ˘Ó ÌfiÓÔ ÔÙÈ‰‹ÔÙÂ ·˘ÙÔ› ÙÔ˘˜ Ï¤ÓÂ, ÂÓÒ ·ÁÓÔÔ‡Ó ÙÈ˜ È‰¤Â˜ Î·È ÙÈ˜
ÛÎ¤„ÂÈ˜ ÙˆÓ Ì·ıËÙÒÓ ÙÔ˘˜21, 22.

- ¶ÈÛÙÂ‡Ô˘Ó fiÙÈ Ë ·fiÎÙËÛË ÙË˜ ÂÈÛÙËÌÔÓÈÎ‹˜ ÁÓÒÛË˜ ‰ÂÓ Û˘Ó·ÓÙ¿ÂÈ ÂÌfi‰È·,
fiÙÈ Ë ·Ï‹ıÂÈ· ÛÙËÓ ÂÈÛÙ‹ÌË ·Ó·Î·Ï‡ÙÂÙ·È ÌÂ ÙËÓ ·Ú·Ù‹ÚËÛË Î·È ÙÔ Â›Ú·-
Ì·, Î·È fiÙÈ Ë ÛˆÛÙ‹ ÂÍ‹ÁËÛË ÙˆÓ Ê·ÈÓÔÌ¤ÓˆÓ ‚·Û›˙ÂÙ·È ÛÂ ·ÓÙÈÎÂÈÌÂÓÈÎ¿ ‰Â-

°. ™. Iˆ·ÓÓ›‰Ë˜ – ¢. M. °·Ú˘Ê·ÏÏ›‰Ô˘ – ¢. °. B·‚Ô˘ÁÈfi˜ – A. I. °ÎÔ‡ÙÛÈ·˜ – A. X. TÛÈfiÎ·ÓÔ˜

18. Gunstone R.F. and White T., Teachers' attitudes about physics classroom practice, in A. Ti-
berghien, E.L. Jossem, J. Barojas Eds, Connecting. Research in Physics Education with Teacher Edu-
cation An I.C.P.E. Book © International Commission on Physics Education 1997, 1998 I.S.B.N 0-
9507510-3-0.

19. Barros de Souza S. and Elia M. Physics teacher's attitudes: how do they affect the reality of the
classroom and models for change?” In Tiberghien A., Jossem E.L., Barojas J. Eds, Connecting Re-
search in Physics Education with Teacher Education An I.C.P.E. Book © International Commission
on Physics Education 1997, 1998 I.S.B.N. 0-9507510-3-0.

20. Glasserfeld v E., Cognition construction of knowledge and teaching, re-published in Masthews
M., (ed) (1998) Constructivism in Science  Education (1989), pp. 21.

21. Barros de Souza S. and Elia M. Physics teacher's attitudes: how do they affect the reality of the
classroom and models for change?” In Tiberghien A, Jossem, Barojas J. Eds, Connecting Research in
Physics Education with Teacher Education An I.C.P.E. Book © International Commission on Physics
Education 1997, 1998 I.S.B.N. 0-9507510-3-0.

22. Gunstone R.F. and White T., Teachers' attitudes about physics classroom practice, in A.
Tiberghien, E.L. Jossem, J. Barojas Eds., Connecting Research in Physics Education with Teacher Ed-
ucation An I.C.P.E. Book © International Commission on Physics Education 1997, 1998 I.S.B.N. 0-
9507510-3-0.
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‰ÔÌ¤Ó· Î·È ··ÓÙ‹ÛÂÈ˜ Ô˘ ÌÔÚÂ› Ó· ‰ÒÛÂÈ Ô ÎÔÈÓfi˜ ÓÔ˘˜23.
- ¶ÈÛÙÂ‡Ô˘Ó fiÙÈ ÙÔ ÛËÌ·ÓÙÈÎfi ÁÈ· ÙËÓ Î·Ù·ÓfiËÛË ÙË˜ Ê˘ÛÈÎ‹˜ Â›Ó·È Ë ÛˆÛÙ‹

¯Ú‹ÛË Ù‡ˆÓ Î·È Ì·ıËÌ·ÙÈÎÒÓ Û˘Ì‚ÔÏÈÛÌÒÓ. ¢˘ÛÙ˘¯Ò˜, fiÙ·Ó ÂÌÊ·Ó›˙ÔÓÙ·È
ÔÈ ÂÍÈÛÒÛÂÈ˜, ÔÈ Ì·ıËÙ¤˜ ·ÔÊÂ‡ÁÔ˘Ó ÙËÓ ÔÈÔÙÈÎ‹ ·Ó¿Ï˘ÛË ÙˆÓ Î·Ù·ÛÙ¿ÛÂ-
ˆÓ.

- ¢ÂÓ ÚÔÛ·ÚÌfi˙ÔÓÙ·È ÛÙÈ˜ Ó¤Â˜ ÌÂıÔ‰ÔÏÔÁ›Â˜ Î·È Ù· Ó¤· ÚÔÁÚ¿ÌÌ·Ù· ‰È‰·-
ÛÎ·Ï›·˜ (curricula). ∞˘Ùfi ÔÊÂ›ÏÂÙ·È Î˘Ú›ˆ˜ ÛÙËÓ ÂÔ›ıËÛ‹ ÙÔ˘˜ fiÙÈ Ë ‰È‰·-
ÛÎ·Ï›· ÙˆÓ ÂÈÛÙËÌÒÓ Â›Ó·È ·Ó·ÊÔÚ¿ ÁÓÒÛÂˆÓ, ÛÂ ·ÓÙ›ıÂÛË ÌÂ ÙË ÛˆÛÙ‹ ÙÔ-
Ôı¤ÙËÛË fiÙÈ Ë ‰È‰·ÛÎ·Ï›· ÙˆÓ ÂÈÛÙËÌÒÓ Â›Ó·È ÙÚfiÔ˜ ÛÎ¤„Ë˜.

- ™˘¯Ó¿ ÔÈ ‰¿ÛÎ·ÏÔÈ ·Ô‰›‰Ô˘Ó ÙË Û¯ÔÏÈÎ‹ ·ÔÙ˘¯›· ÛÂ ÎÔÈÓˆÓÈÎÔ-„˘¯ÔÏÔÁÈ-
ÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜ Ô˘ ËÁ¿˙Ô˘Ó ·fi ÙËÓ ÔÈÎÔÁ¤ÓÂÈ· Î·È ÙËÓ ÎÔÈÓˆÓÈÎ‹ ÙË˜
ı¤ÛË. ŸÙ·Ó Ô ‰¿ÛÎ·ÏÔ˜ ÈÛÙÂ‡ÂÈ ˆ˜ ÔÈ Ì·ıËÙ¤˜ ÙÔ˘ ‰ÂÓ ı· ·Ô‰ÒÛÔ˘Ó Î·È
·˘Ùfi ÔÊÂ›ÏÂÙ·È ÛÂ ÂÍˆÙÂÚÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜ ÌÂÈÒÓÂÈ ·Û˘Ó·›ÛıËÙ· Î·È ÙË ‰ÈÎ‹
ÙÔ˘ ÚÔÛ¿ıÂÈ·.

™ÙÔ ¿ÏÏÔ ¿ÎÚÔ ˘¿Ú¯Ô˘Ó ‰¿ÛÎ·ÏÔÈ Ô˘, ÂËÚÂ·ÛÌ¤ÓÔÈ ·fi ÙË ÁÓˆÛÙÈÎ‹ „˘-
¯ÔÏÔÁ›· Î·È ÙÈ˜ ıÂˆÚ›Â˜ ÙË˜ Ì¿ıËÛË˜, Ô˘ ÛÙÈ˜ Ì¤ÚÂ˜ Ì·˜ ÚÔ‚¿ÏÔ˘Ó ÙËÓ ÂÔÈÎÔ-
‰ÔÌËÙÈÎ‹ ıÂˆÚ›· (constructivism) Û·Ó ÙËÓ ÌfiÓË ÛˆÛÙ‹ ıÂˆÚ›· Ì¿ıËÛË˜, ÈÛÙÂ‡-
Ô˘Ó ˆ˜ Ô Ì·ıËÙ‹˜ Ú¤ÂÈ Ó· ·Ó·Î·Ï‡„ÂÈ ÙË ÁÓÒÛË ÌfiÓÔ˜ ÙÔ˘. ŒÓ·˜ Ù¤ÙÔÈÔ˜ ‰¿-
ÛÎ·ÏÔ˜ ÈÛÙÂ‡ÂÈ fiÙÈ ‰ÂÓ ÌÔÚÂ› Ó· ‰ÒÛÂÈ Ù›ÔÙ· ÛÙÔ Ì·ıËÙ‹ ÁÈ·Ù› o Ì·ıËÙ‹˜ ‰ÂÓ
ÌÔÚÂ› Ó· Ï¿‚ÂÈ ÙË ÁÓÒÛË, ·ÏÏ¿ Ú¤ÂÈ Ó· ÙËÓ ·Ó·Î·Ï‡„ÂÈ ÌfiÓÔ˜ ÙÔ˘. ™Â ·˘Ù‹
ÙËÓ ÂÚ›ÙˆÛË Ô ‰¿ÛÎ·ÏÔ˜ ÂÚÈÔÚ›˙ÂÈ ÙÔ ÚfiÏÔ ÙÔ˘ ÛÙÔ Ó· ·Ú¤¯ÂÈ ÛÙÔ˘˜ Ì·ıËÙ¤˜
Ù· ÂÚÁ·ÏÂ›· Ô˘ ·ÔÊ¿ÛÈÛ·Ó ÔÈ ›‰ÈÔÈ ÔÈ Ì·ıËÙ¤˜ fiÙÈ ¯ÚÂÈ¿˙ÔÓÙ·È. ¶ÔÙ¤ ‰ÂÓ
ÂÍËÁÂ› Î¿ÙÈ Î·È ‰ÂÓ ··ÓÙ¿ÂÈ ÛÂ ÂÚˆÙ‹ÛÂÈ˜.

∞ÎfiÌ· Ú¤ÂÈ Ó· ·Ó·Ê¤ÚÔ˘ÌÂ ÙÈ˜ Û˘Óı‹ÎÂ˜ Î¿Ùˆ ·fi ÙÈ˜ ÔÔ›Â˜ ‰Ô˘ÏÂ‡Ô˘Ó
ÔÈ ‰¿ÛÎ·ÏÔÈ ÛÂ ·ÚÎÂÙ¤˜ Â˘Úˆ·˚Î¤˜ ¯ÒÚÂ˜. Ÿˆ˜:
- ¶ÚÔ‚Ï‹Ì·Ù· ÛÙËÓ ˘ÏÈÎÔÙÂ¯ÓÈÎ‹ ˘Ô‰ÔÌ‹. ¶ÔÏÏÔ› ‰¿ÛÎ·ÏÔÈ ‰ÂÓ ¤¯Ô˘Ó Úfi-

Û‚·ÛË ÛÂ ÂÚÁ·ÛÙ‹ÚÈ· ÛÂ ÙÂ¯ÓÈÎ¿ ÂÔÙÈÎ¿ fiÚÁ·Ó· (video, ËÏÂÎÙÚÔÓÈÎfi ˘Ô-
ÏÔÁÈÛÙ‹, Î.¿.). √ ÂÎÌÔÓÙÂÚÓÈÛÌfi˜ ÙÔ˘ Û¯ÔÏÂ›Ô˘ ‹ Ë Â¿Ó‰ÚˆÛ‹ ÙÔ˘ ÌÂ Î·Ï‡-
ÙÂÚ· Î·È ÓÂfiÙÂÚ· ÂÔÙÈÎ¿ fiÚÁ·Ó· ‰ÂÓ ÛËÌ·›ÓÂÈ ··Ú·›ÙËÙ· fiÙÈ: ·) ·˘Ùfi˜
ÙÂÏÈÎ¿ ı· Á›ÓÂÈ Î·È ‚) fiÙÈ ÔÈ ÂÎ·È‰Â˘ÙÈÎÔ› ı· ÙÔÓ ·Ô‰Â¯ÙÔ‡Ó24.

- ∫·ÎÔ› ÌÈÛıÔ› Ô˘ Ô‰ËÁÔ‡Ó ÛÂ ÌÂÈˆÌ¤ÓË ·˘ÙÔÂÎÙ›ÌËÛË.
- Ã·ÌËÏ‹ ÂÎÙ›ÌËÛË ÁÈ· ÙÔ Â¿ÁÁÂÏÌ¿ ÙÔ˘ ‰·ÛÎ¿ÏÔ˘ ·fi ÙÚ›ÙÔ˘˜ –¯·ÌËÏfi ÎÔÈ-

ÓˆÓÈÎfi status.

∂ÈÏ¤ÔÓ, ÔÈ ‰¿ÛÎ·ÏÔÈ Û˘¯Ó¿ ÊÔ‚Ô‡ÓÙ·È Ó· ¯ÚËÛÈÌÔÔÈ‹ÛÔ˘Ó ÙÔ ÂÚÁ·ÛÙ‹ÚÈÔ
Ê˘ÛÈÎ‹˜ ÁÈ·Ù›:
ñ ∆Ô Â›Ú·Ì· ÌÔÚÂ› Ó· ·ÔÙ‡¯ÂÈ ÁÈ· ‰È¿ÊÔÚÔ˘˜ ÏfiÁÔ˘˜ (.¯. ÂÏÏÈ‹˜ ÚÔÂÙÔÈ-

Ì·Û›·, Î·Îfi˜ Û¯Â‰È·ÛÌfi˜ Î.¿.).

OÈ ¤ÓÓÔÈÂ˜ ÙË˜ AÎÙÈÓÔ‚ÔÏ›·˜ Î·È ÙË˜ EÓ¤ÚÁÂÈ·˜ ÛÂ ÊÔÈÙËÙ¤˜ ¶·È‰·ÁˆÁÈÎÔ‡ TÌ‹Ì·ÙÔ˜:
ÌÈ· ‰È‰·ÎÙÈÎ‹ ¤ÚÂ˘Ó· ÛÂ ÂÍ¤ÏÈÍË ÌÂ ¯Ú‹ÛË ˘ÔÏÔÁÈÛÙÒÓ

23. Ÿˆ˜ 20.
24. Ÿˆ˜ 22.
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ñ £ÂˆÚÔ‡Ó Ù· ÂÈÚ¿Ì·Ù· ÌÂ ¯Ú‹ÛË ËÏÂÎÙÚÈÛÌÔ‡ ÂÈÎ›Ó‰˘Ó· (ıÂˆÚÔ‡Ó fiÙÈ Ô
ËÏÂÎÙÚÈÛÌfi˜, ·ÎfiÌ· Î·È ·Ó ÚfiÎÂÈÙ·È ÁÈ· Ì·Ù·Ú›· ÙˆÓ 1,5V, ÌÔÚÂ› Ó· ÚÔ-
Î·Ï¤ÛÂÈ ı¿Ó·ÙÔ).

ñ ™˘¯Ó¿ ÙÔ Û¯ÔÏÂ›Ô ‰ÂÓ ¤¯ÂÈ ÂÚÁ·ÛÙ‹ÚÈÔ Ê˘ÛÈÎ‹˜ (‹ ¤¯ÂÈ ÌÂÓ, ·ÏÏ¿ ¯ÚËÛÈÌÔ-
ÔÈÂ›Ù·È ˆ˜ ÎÔÈÓ‹ ·›ıÔ˘Û· ÏfiÁˆ ÁÂÓÈÎfiÙÂÚˆÓ ÂÏÏÂ›„ÂˆÓ).

ñ √È ‰¿ÛÎ·ÏÔÈ ‰ÂÓ ¤¯Ô˘Ó ÂÍÔÈÎÂÈˆıÂ› Î·È Û˘¯Ó¿ ‰ÂÓ ¤¯Ô˘Ó ¤ÚıÂÈ ÔÙ¤ ÛÂ Â·-
Ê‹ ÌÂ Ù· fiÚÁ·Ó· ÙÔ˘ Û¯ÔÏÈÎÔ‡ ÂÚÁ·ÛÙËÚ›Ô˘.

ñ ∞ÏÏ¿ ·ÎfiÌ· Î·È ·Ó ·ÔÊ·Û›ÛÔ˘Ó Ó· ¯ÚËÛÈÌÔÔÈ‹ÛÔ˘Ó ÙËÓ ÂÚÁ·ÛÙËÚÈ·Î‹
ÚÔÛ¤ÁÁÈÛË ÛÙË ‰È‰·ÛÎ·Ï›· ÙË˜ Ê˘ÛÈÎ‹˜, ¤Ú¯ÔÓÙ·È ·ÓÙÈÌ¤ÙˆÔÈ ÌÂ ÙËÓ ·Ú¿-
ÌÂÙÚÔ ¯ÚfiÓÔ. ∆Ô Â›Ú·Ì· ¯ÚÂÈ¿˙ÂÙ·È ¯ÚfiÓÔ ÙfiÛÔ ÛÙËÓ ÚÔÂÙÔÈÌ·Û›· ÙÔ˘ fiÛÔ
Î·È ÛÙËÓ ÂÊ·ÚÌÔÁ‹ ÙÔ˘. ∂ÈÏ¤ÔÓ ¯ÚfiÓÔ˜ ¯ÚÂÈ¿˙ÂÙ·È ÁÈ· Ó· ÂÏÂÁ¯ıÂ› Ë ÁÓÒ-
ÛË Ô˘ ·ÔÎfiÌÈÛ·Ó ÔÈ Ì·ıËÙ¤˜ ·fi ÙËÓ ‰È‰·ÛÎ·Ï›·. √È ‰¿ÛÎ·ÏÔÈ Ú¤ÂÈ Ó·
Î·Ï‡„Ô˘Ó Û˘ÁÎÂÎÚÈÌ¤ÓË ‡ÏË ÛÂ Î·ıÔÚÈÛÌ¤ÓÔ ·ÚÈıÌfi ‰È‰·ÎÙÈÎÒÓ ˆÚÒÓ, Ô˘
Î·ıÔÚ›˙ÂÙ·È ·fi ÙÔ ˘Ô˘ÚÁÂ›Ô ·È‰Â›·˜. √È ··ÈÙ‹ÛÂÈ˜ ·˘Ù¤˜ ‰ÂÓ Û˘Ì‚·‰›-
˙Ô˘Ó ÌÂ ‰È‰·ÛÎ·Ï›· ÌÂ ¯Ú‹ÛË ÂÚÁ·ÛÙËÚÈ·Î‹˜ ÚÔÛ¤ÁÁÈÛË˜ ‰ÈfiÙÈ ·˘Ù‹ ··ÈÙÂ›
ÛËÌ·ÓÙÈÎ¿ ·Ú·¿Óˆ ¯ÚfiÓÔ ÁÈ· ÙËÓ Î¿ıÂ ÂÓfiÙËÙ·.

ŒÙÛÈ ÔÈ ‰¿ÛÎ·ÏÔÈ ÚÔÙÈÌÔ‡Ó ÙËÓ ·fi Î·ı¤‰Ú·˜ ‰È‰·ÛÎ·Ï›·, Ë ÔÔ›· ÙÔ˘˜
ÚÔÛÙ·ÙÂ‡ÂÈ ·fi fiÏ· Ù· ÚÔ‚Ï‹Ì·Ù· Ô˘ ÚÔ·Ó·Ê¤ÚıËÎ·Ó.

5. ∏ ·ÎÙÈÓÔ‚ÔÏ›·

∏ ·ÎÙÈÓÔ‚ÔÏ›· Â›Ó·È Î·ıÔÚÈÛÙÈÎ‹ ÁÈ· ÙË ‰ËÌÈÔ˘ÚÁ›· Î·È ÙËÓ ‰È·Ù‹ÚËÛË ÙË˜
˙ˆ‹˜ ÛÙË ÁË. ¶·È‰È¿ Î·È ÂÓ‹ÏÈÎÂ˜ ¤Ú¯ÔÓÙ·È ÛÙËÓ Î·ıËÌÂÚÈÓ‹ ÙÔ˘˜ ˙ˆ‹ ÛÂ Â·Ê‹
ÌÂ ÂÊ·ÚÌÔÁ¤˜ ÙË˜ ÈÔÓ›˙Ô˘Û·˜ ·ÎÙÈÓÔ‚ÔÏ›·˜ fiˆ˜ .¯. ÛÂ ÓÔÛÔÎÔÌÂ›· Î·È Ô‰Ô-
ÓÙ›·ÙÚÔ˘˜25. ∂›ÛË˜, Ù· ËÏÂÎÙÚÔÌ·ÁÓËÙÈÎ¿ Î‡Ì·Ù· ‚Ú›ÛÎÔ˘Ó fiÏÔ Î·È ÂÚÈÛÛfiÙÂ-
ÚÂ˜ ÂÊ·ÚÌÔÁ¤˜ ÛÂ Û˘ÛÎÂ˘¤˜ Î·ıËÌÂÚÈÓ‹˜ ¯Ú‹ÛË˜. Ÿˆ˜ Û˘Ì‚·›ÓÂÈ ÌÂ ÔÏÏ¿ Û‡Á-
¯ÚÔÓ· ÂÈÛÙËÌÔÓÈÎ¿ Î·È ÙÂ¯ÓÔÏÔÁÈÎ¿ ı¤Ì·Ù· (‹ Î·È ÂÈÙÂ‡ÁÌ·Ù·), Ë ·ÎÙÈÓÔ‚ÔÏ›·
Â›Ó·È ÊÔÚÙÈÛÌ¤ÓË ÌÂ (·ÚÓËÙÈÎ¿) Û˘Ó·ÈÛı‹Ì·Ù·, fiˆ˜ ·ÎÚÈ‚Ò˜ Â›Ó·È Î·È ÔÏÏ¿
¿ÏÏ· ı¤Ì·Ù·. ¶ÂÚÈÏ·Ì‚¿ÓÂÙ·È fiÌˆ˜ ÛÙÈ˜ ‚·ÛÈÎ¤˜ ÁÓÒÛÂÈ˜ ÂÈÛÙËÌÔÓÈÎÔ‡ ·ÏÊ·-
‚ËÙÈÛÌÔ‡ Î·È ·ÔÙÂÏÂ› ÚÔ¸fiıÂÛË ÁÈ· ÙËÓ Î·Ù·ÓfiËÛË ÙË˜ ÂÈÛÙ‹ÌË˜ ·fi ÙÔ Â˘-
Ú‡ ÎÔÈÓfi26.

™Â ¿ÚıÚ· ÂÊËÌÂÚ›‰ˆÓ Î·È ÛÂ ÙËÏÂÔÙÈÎ¤˜ ÂÎÔÌ¤˜ ÚÔ‚¿ÏÏÔÓÙ·È (Û¯Â‰fiÓ
·ÔÎÏÂÈÛÙÈÎ¿) ÔÈ ·ÚÓËÙÈÎ¤˜ ÂÈÙÒÛÂÈ˜ ÙË˜ ·ÎÙÈÓÔ‚ÔÏ›·˜, ¯ˆÚ›˜ Î·ÌÈ¿ ‰È¿ÎÚÈÛË
ÌÂÙ·Í‡ ÙˆÓ ‰È·ÊfiÚˆÓ Ù‡ˆÓ ·ÎÙÈÓÔ‚ÔÏ›·˜. ∫·ÏÏÈÂÚÁÂ›Ù·È, ¤ÙÛÈ, Ô ‚·ÛÈÎfi˜ Î·È
·Ó¿Ú¯·ÈÔ˜ Êfi‚Ô˜ ÙÔ˘ ·ÓıÚÒÔ˘ ÚÔ˜ ÔÙÈ‰‹ÔÙÂ Ó¤Ô ‹ ·Û˘Ó‹ıÈÛÙÔ. °ÂÓÈÎfiÙÂ-
Ú·, ˘Ôı¤ÛÂÈ˜ Ô˘ ‚Ú›ÛÎÔÓÙ·È ˘fi ‰ÈÂÚÂ‡ÓËÛË ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È Û˘¯Ó¿ ˆ˜ ÂÈ-

°. ™. Iˆ·ÓÓ›‰Ë˜ – ¢. M. °·Ú˘Ê·ÏÏ›‰Ô˘ – ¢. °. B·‚Ô˘ÁÈfi˜ – A. I. °ÎÔ‡ÙÛÈ·˜ – A. X. TÛÈfiÎ·ÓÔ˜

25. Millar R. Klaassen K. and Eijkelhof H., Teaching about radioactivity and ionizing radiation: an
alternative approach , Phys Educ 25 (1990) p. 339.

26. Alsop St, Research report: Living with and learning about radioactivity: A comparative con-
ceptual study πnt. J. Sci. Educ, no. 3, vol 23 (2001) p. 263.
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ÛÙËÌÔÓÈÎ¿ ‰Â‰ÔÌ¤Ó·, ÂÓÒ ·ÔÛÈˆÒÓÙ·È Û˘ÏÏ‹‚‰ËÓ fiÏ· Ù· Î·Ï¿ Î·È ıÂÙÈÎ¿
·ÔÙÂÏ¤ÛÌ·Ù· ÙˆÓ ÂÈÛÙËÌÔÓÈÎÒÓ ÂÊ·ÚÌÔÁÒÓ. ∞˘Ù¿ ıÂˆÚÔ‡ÓÙ·È fiÙÈ ‰ÂÓ «Ô˘-
Ï¿ÓÂ», ÂÓÒ fiÏ· Ù· ·ÓÙ›ıÂÙ· ıÂˆÚÂ›Ù·È fiÙÈ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ÁÂÓÈÎfi ÂÓ‰È·Ê¤ÚÔÓ. ¢Ë-
ÌÈÔ˘ÚÁÂ›Ù·È, ¤ÙÛÈ, ¤Ó· ÎÔÈÓfi Ô˘ (·Ú·ÏËÚÔÊÔÚËÌ¤ÓÔ Î·È ·ÙÂÏÒ˜ ÂÎ·È‰Â˘Ì¤-
ÓÔ) Û˘ÓÂ¯Ò˜ ÊÔ‚¿Ù·È ÙfiÛÔ ÁÈ· ÔÙÈ‰‹ÔÙÂ Î¿ÓÂÈ, fiÛÔ Î·È ÁÈ· ÙÈ˜ ÂÈÙÒÛÂÈ˜ Ô˘
ÌÔÚÂ› Ó· ¤¯ÂÈ ÛÙËÓ ˘ÁÂ›· ÙÔ˘ Ë ¯Ú‹ÛË ÌÈ·˜ ÔÔÈ·Û‰‹ÔÙÂ (Û˘Ó‹ıˆ˜ Ó¤·˜) Û˘-
ÛÎÂ˘‹˜.

6. ∏ ÂÓ¤ÚÁÂÈ· 

∏ ¤ÓÓÔÈ· ÙË˜ ÂÓ¤ÚÁÂÈ·˜ Â›Ó·È «ÚˆÙ·Ú¯ÈÎ‹» Î·È ÛËÌ·ÓÙÈÎ‹ ÁÈ· ÙËÓ Î·Ù·ÓfiË-
ÛË ÙÔ˘ ÎfiÛÌÔ˘ Ì·˜, Î·È ·˘Ùfi Î·Ù’ ·Ú¯‹Ó ÁÈ·Ù› Î¿ıÂ ˙ˆÓÙ·Ófi˜ ÔÚÁ·ÓÈÛÌfi˜ (Ê˘Ùfi
‹ ˙ÒÔ) ¯ÚÂÈ¿˙ÂÙ·È ÂÓ¤ÚÁÂÈ· ÁÈ· Ó· ÎÚ·ÙËıÂ› ÛÙË ˙ˆ‹. ¶¤Ú·Ó ÙÔ‡ÙÔ˘, Ô ¿ÓıÚˆÔ˜
¯ÚÂÈ¿˙ÂÙ·È ÂÈÏ¤ÔÓ ÂÓ¤ÚÁÂÈ·:
1. ™ÙËÓ ·ÁÚÔÙÈÎ‹ ·Ú·ÁˆÁ‹, ÁÈ· ÙËÓ Î·Ù·ÛÎÂ˘‹ ÙˆÓ ÏÈ·ÛÌ¿ÙˆÓ, ÙËÓ Î·ÏÏÈ¤Ú-

ÁÂÈ·, Û˘ÁÎÔÌÈ‰‹ Î·È ÌÂÙ·Ô›ËÛË ÙˆÓ fiÔÈˆÓ ÚˆÙ·Ú¯ÈÎÒÓ ÚÔ˚fiÓÙˆÓ (Ï.¯.
ÂÓ‰‡Ì·Ù· Î·È ‚ÈÔÌË¯·Ó›· ÙÚÔÊ›ÌˆÓ).

2. °È· Ó· ‚Á¿ÏÂÈ Ù· ÌÂÙ·ÏÏÂ‡Ì·Ù· ·fi ÙË ÁË, ÁÈ· Ó· ÍÂ¯ˆÚ›ÛÂÈ Ù· ¯Ú‹ÛÈÌ· ˘ÏÈ-
Î¿, ÁÈ· Ó· ÙÔ˘˜ ‰ÒÛÂÈ ÌÔÚÊ‹ Î·È ÁÈ· Ó· ÌÂÙ·Ê¤ÚÂÈ Ù· ·ÓÙÈÎÂ›ÌÂÓ· Ô˘ Î·Ù·-
ÛÎÂ˘¿ÛÙËÎ·Ó ÛÙÔ ÛËÌÂ›Ô Ô˘ ı· ¯ÚËÛÈÌÔÔÈËıÔ‡Ó.

3. °È· Ó· ÎÈÓ‹ÛÂÈ ÙÈ˜ ÌË¯·Ó¤˜ Ô˘ Î·Ù·ÛÎÂ˘¿˙Ô˘Ó Ù· ‰È¿ÊÔÚ· ·ÓÙÈÎÂ›ÌÂÓ· ÛÙ·
ÂÚÁÔÛÙ¿ÛÈ·.

4. ∆¤ÏÔ˜ ¯ÚÂÈ¿˙ÂÙ·È ÂÓ¤ÚÁÂÈ· ÁÈ· Ó· ı¤ÛÂÈ ÛÂ ÏÂÈÙÔ˘ÚÁ›· fiÏÂ˜ ÙÈ˜ Û˘ÛÎÂ˘¤˜ Î·È
ÌË¯·Ó¤˜ Ô˘ ¯ÚËÛÈÌÔÔÈÂ› Î·ıËÌÂÚÈÓ¿ (Ì¤Û· ÌÂÙ·ÊÔÚ¿˜, ı¤ÚÌ·ÓÛË, ËÏÂ-
ÎÙÚÈÎ¤˜ Û˘ÛÎÂ˘¤˜, ∏/À Î.¿.).

√È Û˘ÓÔÏÈÎ¤˜ ·ÁÎfiÛÌÈÂ˜ ·Ó¿ÁÎÂ˜ ÛÂ ÂÓ¤ÚÁÂÈ· ·˘Í¿ÓÔÓÙ·È fiÛÔ ÌÂÁ·ÏÒÓÂÈ Ô
ÏËı˘ÛÌfi˜ ÙË˜ ÁË˜. ¢ÈÂ˘Ú‡ÓÔÓÙ·È, Â›ÛË˜, ÌÂ ÙËÓ ÙÂ¯ÓÔÏÔÁÈÎ‹ ·Ó¿Ù˘ÍË. Œ¯ÂÈ
·Ú·ÙËÚËıÂ› fiÙÈ Ë Û˘ÓÔÏÈÎ‹ ¯Ú‹ÛË ÂÓ¤ÚÁÂÈ·˜ Î·Ù¿ ¿ÙÔÌÔ Î·È ÙÔ ÂÈÛfi‰ËÌ· ÙÔ˘
·ÙfiÌÔ˘ ‚Ú›ÛÎÔÓÙ·È Ï›ÁÔ-ÔÏ‡ ÛÂ ÁÚ·ÌÌÈÎ‹ Û˘Ó¿ÚÙËÛË. ∂›Ó·È ÁÂÁÔÓfi˜ fiÙÈ Ë ·‡ÍË-
ÛË ÙÔ˘ ÎfiÛÙÔ˘˜ ÙË˜ ÂÓ¤ÚÁÂÈ·˜ Ô‰‹ÁËÛÂ ÛÙËÓ Î·Ù·ÛÎÂ˘‹ ·Ô‰ÔÙÈÎfiÙÂÚˆÓ ÌË¯·-
ÓËÌ¿ÙˆÓ Î·È ÛÂ Ì›· Û˘ÓÔÏÈÎfiÙÂÚË ·Ó·ıÂÒÚËÛË ÙË˜ ¯Ú‹ÛË˜ ÙË˜ ÂÓ¤ÚÁÂÈ·˜ ÛÙËÓ
·Ú·ÁˆÁÈÎ‹ ‰È·‰ÈÎ·Û›·, ÙÔ ÔÔ›Ô Î·È Ô‰‹ÁËÛÂ ÛÙËÓ ÂÏ¿ÙÙˆÛË ÙË˜ ÎÏ›ÛË˜ ÙË˜ Â˘-
ıÂ›·˜ ÛÙËÓ ÁÚ·ÊÈÎ‹ ·Ú¿ÛÙ·ÛË «¯Ú‹ÛË ÂÓ¤ÚÁÂÈ·˜ – ·ÙÔÌÈÎfi ÂÈÛfi‰ËÌ·». ¶·Ú’
fiÏ· Ù·‡Ù·, Ë Û˘Ó¿ÚÙËÛË ·Ú·Ì¤ÓÂÈ ÁÚ·ÌÌÈÎ‹ Î·È Ë ‰È·¯ÚÔÓÈÎfiÙËÙ· ·˘Ù‹ ‰ÂÓ
ÌÔÚÂ› ·Ú¿ Ó· ˘Ô‰ËÏÒÓÂÈ ÌÈ· ˘Ô‚fiÛÎÔ˘Û· ·Ï‹ıÂÈ·: ÙÔ ‚ÈÔÙÈÎfi Â›Â‰Ô Â›-
Ó·È ¿ÌÂÛ· ÂÍ·ÚÙËÌ¤ÓÔ ·fi ÙË ¯Ú‹ÛË ÂÓ¤ÚÁÂÈ·˜. ŒÙÛÈ, Ë ÂÓ¤ÚÁÂÈ· ·ÔÙÂÏÂ› ¤Ó·
ÚˆÙÂ‡ÔÓ ı¤Ì· ÙfiÛÔ ÁÈ· ÙËÓ ÔÈÎÔÓÔÌ›· fiÛÔ Î·È ÁÈ· ÙËÓ Î·ıËÌÂÚÈÓ‹ ˙ˆ‹. 

∂ÂÈ‰‹ Ë ¤ÓÓÔÈ· ÙË˜ ÂÓ¤ÚÁÂÈ·˜ Â›Ó·È ÙfiÛÔ Î·ıÔÚÈÛÙÈÎ‹ ÁÈ· ÙËÓ Î·Ù·ÓfiËÛË
ÙÔ˘ ÎfiÛÌÔ˘ Ì·˜, ÂÚÂ˘Ó‹ıËÎÂ ·fi ÔÏÏÔ‡˜ ÂÚÂ˘ÓËÙ¤˜27, 28, 29, 30, 31 ÙÈ˜ ÙÂÏÂ˘Ù·›Â˜ 2 ‰Â-

OÈ ¤ÓÓÔÈÂ˜ ÙË˜ AÎÙÈÓÔ‚ÔÏ›·˜ Î·È ÙË˜ EÓ¤ÚÁÂÈ·˜ ÛÂ ÊÔÈÙËÙ¤˜ ¶·È‰·ÁˆÁÈÎÔ‡ TÌ‹Ì·ÙÔ˜:
ÌÈ· ‰È‰·ÎÙÈÎ‹ ¤ÚÂ˘Ó· ÛÂ ÂÍ¤ÏÈÍË ÌÂ ¯Ú‹ÛË ˘ÔÏÔÁÈÛÙÒÓ

27. Brook A. and Driver R., Aspects of secondary students' understanding of energy, full report, 
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Î·ÂÙ›Â˜. ∆· ·ÔÙÂÏ¤ÛÌ·Ù· ÙˆÓ ÂÚÂ˘ÓÒÓ ·˘ÙÒÓ Ô‰‹ÁËÛ·Ó ÛÂ ÌÂÚÈÎ¤˜ ·ÏÏ·Á¤˜
ÛÙ· ·Ó·Ï˘ÙÈÎ¿ ÚÔÁÚ¿ÌÌ·Ù·. ∂ÈÏ¤ÔÓ, Î¿ÔÈ· ·fi Ù· ÚÔÁÚ¿ÌÌ·Ù· ÂÚÈ‚·Ï-
ÏÔÓÙÈÎ‹˜ ÂÎ·›‰Â˘ÛË˜ Ô˘ Ú·ÁÌ·ÙÔÔÈÔ‡ÓÙ·È ÛÂ ‰È¿ÊÔÚ· Û¯ÔÏÂ›·, ÂÚÈÏ·Ì-
‚¿ÓÔ˘Ó ÙÔ ı¤Ì· ÙË˜ ÂÓ¤ÚÁÂÈ·˜.

∞fi ÙËÓ ¿ÏÏË ÏÂ˘Ú¿, Ë ÌÔÓÔÌÂÚ‹˜ Î·È ÂÈÊ·ÓÂÈ·Î‹ ·ÚÔ˘Û›·ÛË ÙˆÓ ÏÂÁfi-
ÌÂÓˆÓ ÔÈÎÔÏÔÁÈÎÒÓ ÙÚfiˆÓ ·Ú·ÁˆÁ‹˜ ËÏÂÎÙÚÈÎ‹˜ ÂÓ¤ÚÁÂÈ·˜ ·ÔÙÂÏÂ› ÙÔÓ Î·-
ÓfiÓ· ÛÙ· ª.ª.∂., ÂÓÒ ·Ô˘ÛÈ¿˙ÂÈ Ë Û˘ÓÔÏÈÎ‹ ıÂÒÚËÛË ÏÂÔÓÂÎÙËÌ¿ÙˆÓ Î·È
ÌÂÈÔÓÂÎÙËÌ¿ÙˆÓ, ‹ ·ÎfiÌË Î·È Ë fiÔÈ· ·Ó·ÊÔÚ¿ ÛÙÔ Û˘ÓÔÏÈÎfi ÎfiÛÙÔ˜ Î·Ù·ÛÎÂ˘-
‹˜ Î·È ÏÂÈÙÔ˘ÚÁ›·˜ Ù¤ÙÔÈˆÓ ÛÙ·ıÌÒÓ. ¢ËÌÈÔ˘ÚÁÂ›Ù·È, ¤ÙÛÈ, ¤Ó· ÎÔÈÓfi Ô˘, ÛÙÂ-
ÚÔ‡ÌÂÓÔ ‚·ÛÈÎÔ‡ ÂÈÛÙËÌÔÓÈÎÔ‡ ·ÏÊ·‚ËÙÈÛÌÔ‡ (scientific literacy), ¿ÁÂÙ·È Î·È
Ê¤ÚÂÙ·È ·fi ÙÔ˘˜ ÈÛ¯˘ÚÔ‡˜ Î·È ˘ÔÛÙËÚ›˙ÂÈ, Û˘¯Ó¿ ÌÂ ¿ıÔ˜ Î·È ÛÈÁÔ˘ÚÈ¿, ·fi-
„ÂÈ˜ ÙÂ¯ÓÈÎ¿ ·ÓÂÊ¿ÚÌÔÛÙÂ˜. ∏ Û‡Á¯˘ÛË, ÛÙËÓ Î·Ï‡ÙÂÚË ÂÚ›ÙˆÛË Ô‰ËÁÂ› ÙÔ Â˘-
Ú‡ ÎÔÈÓfi ÛÂ ‰È·ÚÎ¤˜ ¿Á¯Ô˜, Î·È ÛÙËÓ ¯ÂÈÚfiÙÂÚË ÂÚ›ÙˆÛË ÛÂ ÔÈÛıÔ‰ÚÔÌÈÛÌfi
Î·È ÓÂÔ-ÏÔ˘‰ÈÛÌfi. ŒÙÛÈ, Ë ·ÔÍ¤ÓˆÛË ÙˆÓ º˘ÛÈÎÒÓ (Î·È ÙˆÓ ¢·ÛÎ¿ÏˆÓ, ÁÂÓÈÎfi-
ÙÂÚ·) ·fi ÙÔ Â˘Ú‡ÙÂÚÔ Û‡ÓÔÏfi ÙˆÓ ÔÏÈÙÒÓ ÔÏÔÎÏËÚÒÓÂÙ·È Ï‹Úˆ˜, Î·È ÙÔ Úfi-
‚ÏËÌ· ·Ó··Ú¿ÁÂÙ·È ‰ÈÔÁÎÔ‡ÌÂÓÔ ÌÂ Î¿ıÂ Ó¤· ÁÂÓÈ¿.

¶fiÛÔ Î·Ï¿, fiÌˆ˜, ¤¯Ô˘Ó Î·Ù·ÓÔ‹ÛÂÈ ÙÈ˜ ‰‡Ô ‚·ÛÈÎ¤˜ ·˘Ù¤˜ ¤ÓÓÔÈÂ˜, ‰ËÏ·‰‹
ÙË˜ ·ÎÙÈÓÔ‚ÔÏ›·˜ Î·È ÙË˜ ÂÓ¤ÚÁÂÈ·˜, ÔÈ ·fiÊÔÈÙÔÈ ÙÔ˘ ÁÂÓÈÎÔ‡ Ï˘ÎÂ›Ô˘ Ô˘ ÂÈÏ¤-
ÁÔ˘Ó Ó· Á›ÓÔ˘Ó ‰¿ÛÎ·ÏÔÈ;

7. ∏ ¤ÚÂ˘Ó·

™ÙËÓ ÂÚÁ·Û›· ·˘Ù‹ ÌÂÏÂÙ‹ıËÎ·Ó ÔÈ È‰¤Â˜ ÚˆÙÔÂÙÒÓ ÊÔÈÙËÙÒÓ ·È‰·ÁˆÁÈÎÔ‡
ÙÌ‹Ì·ÙÔ˜ ÛÂ Û¯¤ÛË ÌÂ ÙÈ˜ ‰‡Ô ‚·ÛÈÎ¤˜ ·˘Ù¤˜ ¤ÓÓÔÈÂ˜ ÁÈ· ÙËÓ ÂÈÛÙËÌÔÓÈÎ‹ Î·Ù·-
ÓfiËÛË ÙÔ˘ ÎfiÛÌÔ˘. ∏ ¤ÚÂ˘Ó· ‰ÈÂÍ‹¯ıË ÛÂ ‰‡Ô ·Î·‰ËÌ·˚Î¿ ¤ÙË. ∆Ô ‰Â›ÁÌ· ·Ô-
Ù¤ÏÂÛ·Ó 119 ÊÔÈÙËÙ¤˜ ÙËÓ ÚÒÙË ¯ÚÔÓÈ¿ ÙË˜ ÂÊ·ÚÌÔÁ‹˜ ÙË˜ ¤ÚÂ˘Ó·˜ Î·È 186 ÊÔÈ-
ÙËÙ¤˜ ÙË ‰Â‡ÙÂÚË. 

√È È‰¤Â˜ ÙˆÓ ÊÔÈÙËÙÒÓ ÂÍÂÙ¿ÛÙËÎ·Ó, ÚÈÓ ·fi ÙËÓ fiÔÈ· ·ÓÂÈÛÙËÌÈ·Î‹ ‰È-
‰·ÛÎ·Ï›·. ∆Ô ÚÒÙÔ ÙÌ‹Ì· ÙË˜ ¤ÚÂ˘Ó·˜ ·ÊÔÚÔ‡ÛÂ ÙÈ˜ ÂÍ‹˜ ¤ÓÓÔÈÂ˜ ÙË˜ Ê˘ÛÈÎ‹˜:
ÌÔÚÊ¤˜ ÂÓ¤ÚÁÂÈ·˜ Î·È ËÁ¤˜ ÂÓ¤ÚÁÂÈ·˜, ·Ó·ÓÂÒÛÈÌÂ˜ Î·È ÌË ·Ó·ÓÂÒÛÈÌÂ˜ ÌÔÚ-
Ê¤˜ ÂÓ¤ÚÁÂÈ·˜, fiˆ˜ Î·È ·Ó·ÓÂÒÛÈÌÂ˜ Î·È ÌË ·Ó·ÓÂÒÛÈÌÂ˜ ËÁ¤˜ ÂÓ¤ÚÁÂÈ·˜, ˘-

°. ™. Iˆ·ÓÓ›‰Ë˜ – ¢. M. °·Ú˘Ê·ÏÏ›‰Ô˘ – ¢. °. B·‚Ô˘ÁÈfi˜ – A. I. °ÎÔ‡ÙÛÈ·˜ – A. X. TÛÈfiÎ·ÓÔ˜

University of Leeds (1984) (pp. 1-117).
28. Driver R., and Millar R., Energy matters, Centre for Studies in Scienceand Mathematics Edu-

cation, University of Leeds (1985) pp. 1-199.
29. Driver R., Approaches to teaching Energy, Centre for studies in Science and Mathematics Ed-

ucation University of Leeds (1987) pp. 1-132.
30. Solomon J., Getting to know about energy - in school and society The Falmer press (1992) pp.

1-201.
31. Duit R. and Haeussler P., Learning and teaching energy, in Fensman P., Gunstone R., &

White R. (Eds.), The content of science, The Falmer press (1994) pp. 185-200.
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ÚËÓÈÎÔ‡˜ ·ÓÙÈ‰Ú·ÛÙ‹ÚÂ˜, ÙÔÓ ‹ÏÈÔ Î·È ÙË Û˘Ì‚ÔÏ‹ ÙÔ˘ ÛÙËÓ ÂÓÂÚÁÂÈ·Î‹ ·Ï˘Û›‰·.
ø˜ ÁÂÓÈÎ‹ ·Ú·Ù‹ÚËÛË ·Ó·Ê¤ÚÂÙ·È fiÙÈ ÁÈ· ¤Ó· ÌÂÁ¿ÏÔ Ì¤ÚÔ˜ ÙˆÓ ·ÔÊÔ›ÙˆÓ ÔÈ
¤ÓÓÔÈÂ˜ Ô˘ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙËÓ ÂÓ¤ÚÁÂÈ· Â›Ó·È È‰È·›ÙÂÚ· ÌÂÚ‰ÂÌ¤ÓÂ˜. √È ··-
ÓÙ‹ÛÂÈ˜ ÙÔ˘˜ (Û˘¯Ó¿ ·ÏÏËÏÔ·Ó·ÈÚÔ‡ÌÂÓÂ˜) Ê·ÓÂÚÒÓÔ˘Ó ·Ú·ÓÔ‹ÛÂÈ˜ Ô˘ Èı·-
ÓfiÙ·Ù· ÔÊÂ›ÏÔÓÙ·È ÛÙËÓ Â›‰Ú·ÛË ÙˆÓ Ì¤ÛˆÓ Ì·˙ÈÎ‹˜ ÂÓËÌ¤ÚˆÛË˜. º·›ÓÂÙ·È fiÙÈ
ÛÂ ÔÏÏ¤˜ ÂÚÈÙÒÛÂÈ˜, ÂÍˆÙÂÚÈÎÔ› Ì·ıËÛÈ·ÎÔ› ·Ú¿ÁÔÓÙÂ˜ ÂËÚÂ¿˙Ô˘Ó ÂÚÈÛ-
ÛfiÙÂÚÔ ·fi ÙËÓ Û¯ÔÏÈÎ‹ ‰È‰·ÛÎ·Ï›· ÙÔÓ Û¯ËÌ·ÙÈÛÌfi ÙˆÓ È‰ÂÒÓ ÙˆÓ ·ÔÊÔ›ÙˆÓ
Ï˘ÎÂ›Ô˘.

√È ‰‡Ô ÚÒÙÂ˜ ÂÚˆÙ‹ÛÂÈ˜ ·ÊÔÚÔ‡Û·Ó ÙÈ˜ ¤ÓÓÔÈÂ˜ ÙˆÓ ÌÔÚÊÒÓ ÂÓ¤ÚÁÂÈ·˜ Î·È
ÙˆÓ ËÁÒÓ ÂÓ¤ÚÁÂÈ·˜. ø˜ ÁÂÓÈÎ‹ ·Ú·Ù‹ÚËÛË ÛÂ Û¯¤ÛË ÌÂ ÙÈ˜ ‰‡Ô ·˘Ù¤˜ ¤ÓÓÔÈÂ˜
ÛËÌÂÈÒÓÂÙ·È fiÙÈ Ê·›ÓÂÙ·È Ó· ˘¿Ú¯ÂÈ Û‡Á¯˘ÛË ÛÂ ÛËÌ·ÓÙÈÎfi ÔÛÔÛÙfi ÙˆÓ ·Ô-
ÊÔ›ÙˆÓ Ï˘ÎÂ›Ô˘ ÛÂ Û¯¤ÛË ÌÂ ÙÔ ÙÈ ·ÔÙÂÏÂ› ËÁ‹ ÂÓ¤ÚÁÂÈ·˜. ™ÙËÓ ·ÚÔ‡Û· ·Ó·-
ÎÔ›ÓˆÛË ‰ÂÓ ı· ·Ó·Ï˘ıÂ› ÙÔ Úfi‚ÏËÌ· ·˘Ùfi, ·ÏÏ¿ ı· ÂÈÎÂÓÙÚˆıÂ› ÛÙ· ˘fiÏÔÈ-
· ÂÚˆÙ‹Ì·Ù·. 

∆Ô ‰Â‡ÙÂÚÔ ÙÌ‹Ì· ÙË˜ ¤ÚÂ˘Ó·˜ ·ÊÔÚÔ‡ÛÂ ¤ÓÓÔÈÂ˜ Û¯ÂÙÈÎ¤˜ ÌÂ ÙËÓ: (·) ·ÎÙÈÓÔ-
‚ÔÏ›· Î·È (‚) ÙÔ˘˜ ÙÚfiÔ˘˜ ·Ú·ÁˆÁ‹˜ ÙË˜ ËÏÂÎÙÚÈÎ‹˜ ÂÓ¤ÚÁÂÈ·˜ ÛÙË ¯ÒÚ· Ì·˜. 

∆· ÙÂÏÈÎ¿ ‰Â‰ÔÌ¤Ó· ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÛÂ ÈÛÙÔÁÚ¿ÌÌ·Ù·, Î¿ıÂ ÛËÌÂ›Ô ·fi Ù·
ÔÔ›· ‰Â›¯ÓÂÈ ÙÔ ÔÛÔÛÙfi ÙˆÓ ÊÔÈÙËÙÒÓ Ô˘ ¤¯Ô˘Ó ÙËÓ Û˘ÁÎÂÎÚÈÌ¤ÓË ¿Ô„Ë. ™Â
Î¿ıÂ ÛËÌÂ›Ô Î¿ıÂ ÈÛÙÔÁÚ¿ÌÌ·ÙÔ˜ ‰›‰ÂÙ·È ÙÔ Û˘ÓÔÏÈÎfi ÛÊ¿ÏÌ· (˘fi ÌÔÚÊ‹ error
bar) fiˆ˜ ·˘Ùfi ˘ÔÏÔÁ›ÛÙËÎÂ ÍÂ¯ˆÚÈÛÙ¿ Î·È ·ÓÂÍ¿ÚÙËÙ· ÁÈ· ÙÔ Û˘ÁÎÂÎÚÈÌ¤ÓÔ
ÛËÌÂ›Ô. ÃÚËÛÈÌÔÔÈ‹ıËÎÂ ÏÔÁÈÛÌÈÎfi Î·Ù·ÛÎÂ˘·ÛÌ¤ÓÔ ÂÈ‰ÈÎ¿ ÁÈ· ÙÔÓ ÛÎÔfi ·˘-
Ùfi. ÀÔÏÔÁ›ÛÙËÎÂ ·Ú¯ÈÎ¿ Ë Ù˘ÈÎ‹ ·fiÎÏÈÛË (‰ÈÔÚıˆÌ¤ÓË Î·Ù¿ Bessel) ÁÈ· Î¿ıÂ
ÛËÌÂ›Ô. ∞ÎÔÏÔ‡ıˆ˜ ÂÎÙÈÌ‹ıËÎÂ ÙÔ Û˘ÛÙËÌ·ÙÈÎfi ÛÊ¿ÏÌ· ÙˆÓ ÌÂÙÚ‹ÛÂÒÓ Ì·˜ ÙÔ
ÔÔ›Ô ÛÙ·ıÌ›ÛÙËÎÂ ÛÙÔ Â›Â‰Ô ÙÔ˘ 1,5%, (ÙÔ ÔÔ›Ô Â›Ó·È ÂÍ’ ÔÚÈÛÌÔ‡ ·ÓÂÍ¿ÚÙË-
ÙÔ ·fi Ùo ÛÙ·ÙÈÛÙÈÎfi) Î·È ¯ÚËÛÈÌÔÔÈ‹ıËÎÂ Ì·˙› ÌÂ Ùo ·ÓÙ›ÛÙÔÈ¯Ô ÛÙ·ÙÈÛÙÈÎfi
ÛÊ¿ÏÌ· ÒÛÙÂ Ó· ˘ÔÏÔÁÈÛÙÂ› ÙÔ ÂÎ¿ÛÙÔÙÂ Û˘ÓÔÏÈÎfi ÛÊ¿ÏÌ·, ÙÔ ÔÔ›Ô ·ÓÙÈÛÙÔÈ-
¯Â› ÛÙÔ Î¿ıÂ ¤Ó· ·fi Ù· ÛËÌÂ›· Î¿ıÂ ÈÛÙÔÁÚ¿ÌÌ·ÙÔ˜.

™ËÌÂÈÒÓÂÙ·È fiÙÈ ÔÏÏ¤˜ ·fi ÙÈ˜ ÂÚˆÙ‹ÛÂÈ˜ Ô˘ ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ‹Ù·Ó ÔÏÏ·-
Ï‹˜ ÂÈÏÔÁ‹˜ Î·È ÔÈ ÊÔÈÙËÙ¤˜ ÌÔÚÔ‡Û·Ó Ó· ÂÈÏ¤ÍÔ˘Ó ·Ú·¿Óˆ ·fi Ì›· ·¿-
ÓÙËÛË. °È· ÙÔ ÏfiÁÔ ·˘Ùfi, Ù· Â› Ì¤ÚÔ˘˜ ÔÛÔÛÙ¿ ·Ó·Ê¤ÚÔÓÙ·È ÛÙÔ Ï‹ıÔ˜ ÙˆÓ
·ÔÊÔ›ÙˆÓ Ô˘ Â¤ÏÂÍ·Ó ÙËÓ Û˘ÁÎÂÎÚÈÌ¤ÓË ·¿ÓÙËÛË Î·È Â›Ó·È ·ÓÂÍ¿ÚÙËÙ· ÌÂ-
Ù·Í‡ ÙÔ˘˜, ¿Ú· ÙÔ ¿ıÚÔÈÛÌ¿ ÙˆÓ ÔÛÔÛÙÒÓ ÛÂ Î·ı¤Ó· ‰È¿ÁÚ·ÌÌ· ÌÔÚÂ› Î·È Ó·
˘ÂÚ‚·›ÓÂÈ ÙÔ 100%. ∞ÎÔÏÔ˘ıÔ‡Ó ÔÈ ÂÚˆÙ‹ÛÂÈ˜, ·Ó·Ï˘ÙÈÎ¿.

OÈ ¤ÓÓÔÈÂ˜ ÙË˜ AÎÙÈÓÔ‚ÔÏ›·˜ Î·È ÙË˜ EÓ¤ÚÁÂÈ·˜ ÛÂ ÊÔÈÙËÙ¤˜ ¶·È‰·ÁˆÁÈÎÔ‡ TÌ‹Ì·ÙÔ˜:
ÌÈ· ‰È‰·ÎÙÈÎ‹ ¤ÚÂ˘Ó· ÛÂ ÂÍ¤ÏÈÍË ÌÂ ¯Ú‹ÛË ˘ÔÏÔÁÈÛÙÒÓ

– 113 –



8. ∞Ó·Ê¤ÚÂÙÂ Î¿ÔÈÂ˜ ·Ó·ÓÂÒÛÈÌÂ˜ ËÁ¤˜ ÂÓ¤ÚÁÂÈ·˜
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1. ◊ÏÈÔ˜.
2. ÕÓÂÌÔ˜.
3. NÂÚfi.
4. ¶ÂÙÚ¤Ï·ÈÔ.
5. K¿Ú‚Ô˘ÓÔ.
6. ¶˘Ú‹Ó·˜.
7. °ÂˆıÂÚÌ›·.
8. º˘Ù¿.
9. ¢È¿ÊÔÚÂ˜ ¿ÏÏÂ˜ Ô˘ Î¿ıÂ Ì›· ·Ó·Ê¤ÚıËÎÂ ·fi 1-2 ÊÔÚ¤˜.
10. ¢ÂÓ ·¿ÓÙËÛ·Ó.

™ËÌÂÈÒÓÂÙ·È fiÙÈ ¤Ó· ÔÛÔÛÙfi 22% (±4,09%) ‰ÂÓ ·¿ÓÙËÛÂ ·˘Ù‹ ÙËÓ ÂÚÒÙË-
ÛË.

™ÙÔ Û¯‹Ì· fiÔ˘ ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÔÈ ··ÓÙ‹ÛÂÈ˜, ‹ÏÈÔ˜ Î·È ËÏÈ·Î‹ ÂÓ¤ÚÁÂÈ·,
¿ÓÂÌÔ˜ Î·È ·ÈÔÏÈÎ‹ ÂÓ¤ÚÁÂÈ·, ˘ÚËÓÈÎ‹ ÂÓ¤ÚÁÂÈ· ˘Ú‹Ó·˜ Î·È ¿ÙÔÌÔ ·ÚÔ˘ÛÈ¿-
˙ÔÓÙ·È ÔÌ·‰ÔÔÈËÌ¤ÓÂ˜. ∞˘Ùfi ÁÈ·Ù› Â¿Ó ·Ú·‚Ï¤„Ô˘ÌÂ ÙËÓ Û‡Á¯˘ÛË, Ô˘ Ê·›ÓÂ-
Ù·È Ó· ˘¿Ú¯ÂÈ ÛÂ ¤Ó· ÛËÌ·ÓÙÈÎfi ÔÛÔÛÙfi ÙˆÓ ·ÔÊÔ›ÙˆÓ Ï˘ÎÂ›Ô˘ ÛÂ Û¯¤ÛË ÌÂ
ÙÔ ÙÈ ·ÔÙÂÏÂ› ËÁ‹ ÂÓ¤ÚÁÂÈ·˜ Î·È ÙÔ ÙÈ Â›Ó·È ÌÔÚÊ‹ ÂÓ¤ÚÁÂÈ·˜, ÔÈ ÈÔ ¿Óˆ Î·ÙË-
ÁÔÚ›Â˜ ·ÓÙÈÚÔÛˆÂ‡Ô˘Ó ·˘Ùfi Ô˘ ÔÈ ·fiÊÔÈÙÔÈ ÚÔÛ·ıÔ‡Û·Ó Ó· ÂÎÊÚ¿ÛÔ˘Ó.
¶·Ú·ÙËÚÔ‡ÌÂ fiÙÈ ËÁ¤˜ fiˆ˜ ÙÔ ÂÙÚ¤Ï·ÈÔ Î·È ÙÔ Î¿Ú‚Ô˘ÓÔ ÂÌÊ·Ó›˙ÔÓÙ·È ÛÂ ÌÈ-
ÎÚ¿ ·ÏÏ¿ fi¯È ·ÌÂÏËÙ¤· ÔÛÔÛÙ¿. ∏ ÈÔ Û˘ÓËıÈÛÌ¤ÓË ·Ó·ÓÂÒÛÈÌË ËÁ‹ ÛÙËÓ ∂Ï-
Ï¿‰·, ‰ËÏ·‰‹ ÙÔ ÓÂÚfi, ÂÌÊ·Ó›˙ÂÙ·È ÌfiÓÔ ÛÙÔ 29,4% (±4,45%) ÙˆÓ ··ÓÙ‹ÛÂˆÓ
ÛÂ ·ÓÙÈ‰È·ÛÙÔÏ‹ ÌÂ ÙÔ ¿Óˆ ÙˆÓ 40% ÌÂ ÙÔ ÔÔ›Ô ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÔÈ ÔÏ˘‰È·ÊË-
ÌÈÛÌ¤ÓÂ˜ ËÁ¤˜ fiˆ˜ ‹ÏÈÔ˜ Î·È ¿ÓÂÌÔ˜, ÔÈ ÔÔ›Â˜ Û˘ÓÂÈÛÊ¤ÚÔ˘Ó ÂÏ¿¯ÈÛÙ· ÛÙËÓ
ÂÓÂÚÁÂÈ·Î‹ ·Ú·ÁˆÁ‹ ÙË˜ ∂ÏÏ¿‰Ô˜.

°. ™. Iˆ·ÓÓ›‰Ë˜ – ¢. M. °·Ú˘Ê·ÏÏ›‰Ô˘ – ¢. °. B·‚Ô˘ÁÈfi˜ – A. I. °ÎÔ‡ÙÛÈ·˜ – A. X. TÛÈfiÎ·ÓÔ˜
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9. ∞Ó·Ê¤ÚÂÙÂ Î¿ÔÈÂ˜ ÌË ·Ó·ÓÂÒÛÈÌÂ˜ ËÁ¤˜ ÂÓ¤ÚÁÂÈ·˜
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1. ¶ÂÙÚ¤Ï·ÈÔ.
2. K¿Ú‚Ô˘ÓÔ.
3. ¶˘ÚËÓÈÎ‹ ÂÓ¤ÚÁÂÈ·.
4. HÏÂÎÙÚÈÎ‹.
5. NÂÚfi.
6. XËÌÈÎ‹.
7. MË¯·ÓÈÎ‹.
8. ¢˘Ó·ÌÈÎ‹.
9. ¶ÂÙÚÒÌ·Ù·.
10. ¢È¿ÊÔÚÂ˜.
11. ¢ÂÓ ·¿ÓÙËÛ·Ó.

™ËÌÂÈÒÓÂÙ·È fiÙÈ ¤Ó· ˘„ËÏfi ÔÛÔÛÙfi 39,5% (±4,74%) ‰ÂÓ ·¿ÓÙËÛÂ Î·ıfiÏÔ˘
ÛÙËÓ ÂÚÒÙËÛË ·˘Ù‹. º·›ÓÂÙ·È fiÙÈ ÔÈ ÊÔÈÙËÙ¤˜ ‰ÂÓ ·Ó·ÁÓˆÚ›˙Ô˘Ó ÙÈ˜ ÌË ·Ó·ÓÂÒÛÈ-
ÌÂ˜ ËÁ¤˜ ÂÓ¤ÚÁÂÈ·˜ ·ÚfiÏÔ Ô˘ ·˘Ù¤˜ Â›Ó·È ÔÈ ÂÚÈÛÛfiÙÂÚÔ ¯ÚËÛÈÌÔÔÈÔ‡ÌÂÓÂ˜
ÛÙËÓ Î·ıËÌÂÚÈÓ‹ ˙ˆ‹.

OÈ ¤ÓÓÔÈÂ˜ ÙË˜ AÎÙÈÓÔ‚ÔÏ›·˜ Î·È ÙË˜ EÓ¤ÚÁÂÈ·˜ ÛÂ ÊÔÈÙËÙ¤˜ ¶·È‰·ÁˆÁÈÎÔ‡ TÌ‹Ì·ÙÔ˜:
ÌÈ· ‰È‰·ÎÙÈÎ‹ ¤ÚÂ˘Ó· ÛÂ ÂÍ¤ÏÈÍË ÌÂ ¯Ú‹ÛË ˘ÔÏÔÁÈÛÙÒÓ
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10. °È· ÔÈ· ·fi Ù· ·Ú·Î¿Ùˆ Â›Ó·È ˘Â‡ı˘ÓË (¿ÌÂÛ· ‹ ¤ÌÌÂÛ·) Ë ËÏÈ·Î‹
·ÎÙÈÓÔ‚ÔÏ›·;
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1. HÏÈ·Î‹ ÂÓ¤ÚÁÂÈ·.
2. °È· ÙË ‰ËÌÈÔ˘ÚÁ›· ÙË˜ ˙ˆ‹˜ ÛÙË ÁË.
3. °È· ÙË ÌÔÚÊÔÏÔÁ›· ÙÔ˘ Â‰¿ÊÔ˘˜.
4. °ÂˆıÂÚÌ›·.
5. ¶˘ÚËÓÈÎ‹ ÂÓ¤ÚÁÂÈ·.
6. ™ÂÈÛÌÔ›.
7. Y‰ÚÔËÏÂÎÙÚÈÎ‹ ÂÓ¤ÚÁÂÈ·.
8. BÈÔÌ¿˙·.
9. HÊ·›ÛÙÂÈ·.
10. K‡Ì·Ù· ÙË˜ ı¿Ï·ÛÛ·˜.
11. AÈÔÏÈÎ‹ ÂÓ¤ÚÁÂÈ·.
12. ¶ÂÙÚ¤Ï·ÈÔ Î·È Î¿Ú‚Ô˘ÓÔ.
13. ¶·ÏÈÚÚÔÈ·Î‹ ÂÓ¤ÚÁÂÈ·.

¶·Ú·ÙËÚÔ‡ÌÂ fiÙÈ ÔÈ ÂÚÈÛÛfiÙÂÚÔÈ ÊÔÈÙËÙ¤˜ Â¤ÏÂÍ·Ó ÙÔ Ù·˘ÙfiÛËÌÔ: ÙËÓ Ë-
ÏÈ·Î‹ ÂÓ¤ÚÁÂÈ·. ∏ ‰Â‡ÙÂÚË ÂÈÏÔÁ‹ ÙÔ˘˜ (Ë ‰ËÌÈÔ˘ÚÁ›· ÙË˜ ˙ˆ‹˜ ÛÙË ÁË) Ú¤ÂÈ
Ó· ¤¯ÂÈ ÂËÚÂ·ÛÙÂ› ·fi ÙÔ Ì¿ıËÌ· Ê˘ÛÈÎ‹˜ Ô˘ ‚ÚÈÛÎfiÙ·Ó ÛÂ ÂÍ¤ÏÈÍË. ¶ÂÚ›ÂÚÁË
Â›Ó·È Ë ÙÚ›ÙË ÙÔ˘˜ ÂÈÏÔÁ‹ Ë ÌÔÚÊÔÏÔÁ›· ÙÔ˘ Â‰¿ÊÔ˘˜. ∏ Ù¤Ù·ÚÙË ÂÈÏÔÁ‹ ÙÔ˘˜ (Ë
ÁÂˆıÂÚÌ›·) Â›Ó·È Èı·ÓfiÓ Ó· ÔÊÂ›ÏÂÙÂ ÛÂ Û‡Á¯˘ÛË ÌÂ ÊÚ¿ÛÂÈ˜-ÎÏÈÛ¤ Ô˘ ·Ó·Ê¤-
ÚÔÓÙ·È (¯ˆÚ›˜ ÔÏÏ¤˜ ‰ÈÂ˘ÎÚÈÓ‹ÛÂÈ˜) fiˆ˜ «Ê·ÈÓfiÌÂÓÔ ÙÔ˘ ıÂÚÌÔÎË›Ô˘», Î·È
«·‡ÍËÛË ÙË˜ ıÂÚÌÔÎÚ·Û›·˜ ÙË˜ ÁË˜» (Î·È fi¯È ÙË˜ ·ÙÌfiÛÊ·ÈÚ·˜ fiˆ˜ ı· ¤ÚÂÂ
Î·ÓÔÓÈÎ¿ Ó· ÙÔÓ›˙ÂÙ·È). √È ‰‡Ô ·˘Ù¤˜ ÊÚ¿ÛÂÈ˜-ÎÏÈÛ¤ ·Ó·Ê¤ÚÔÓÙ·È Û˘¯Ó¿ ÛÙÈ˜
„Â˘ÙÔ-ÂÈÛÙËÌÔÓÈÎ¤˜ ÛÂÏ›‰Â˜ ÙˆÓ Ì¤ÛˆÓ Ì·˙ÈÎ‹˜ ÂÓËÌ¤ÚˆÛË˜ (ª.ª.∂.). ¶Â-
Ú›ÂÚÁË Â›Ó·È Î·È Ë ¤ÎÙË ÂÈÏÔÁ‹ (ÛÂÈÛÌÔ›) Ë ÔÔ›· ›Ûˆ˜ Ó· Û¯ÂÙ›˙ÂÙ·È ÌÂ ÙËÓ ÙÚ›-
ÙË ÂÈÏÔÁ‹ (ÌÔÚÊÔÏÔÁ›· ÙÔ˘ Â‰¿ÊÔ˘˜) Ô˘ ÛÂ Û˘Ó‰˘·ÛÌfi ˘ÔÎÚ‡ÙÔ˘Ó Ì¿ÏÏÔÓ
Ì›· ÛÔ‚·ÚfiÙÂÚË ·Ú·ÓfiËÛË. 

∞Í›˙ÂÈ ·ÎfiÌ· Ó· ÛËÌÂÈˆıÂ› ÙÔ ÌÈÎÚfi ÔÛÔÛÙfi ÙˆÓ ÊÔÈÙËÙÒÓ Ô˘ Û˘Ó‰¤Ô˘Ó
ÙËÓ ·ÈÔÏÈÎ‹ ÂÓ¤ÚÁÂÈ· ÌÂ ÙÔÓ ‹ÏÈÔ, ·Ú’ fiÙÈ ÙËÓ ·Ó·Ê¤ÚÔ˘Ó ÛÂ ÔÏ‡ ÌÂÁ¿Ï· ÔÛÔ-
ÛÙ¿ ˆ˜ ÌÔÚÊ‹ ÂÓ¤ÚÁÂÈ·˜. ∏ ÌË Û‡Ó‰ÂÛË ÙˆÓ ÂÙÚÂÏ·›Ô˘-Î¿Ú‚Ô˘ÓÔ˘ (Ô˘ ·Ó·-
ÁÓˆÚ›˙ÔÓÙ·È ˆ˜ ËÁ¤˜ ÂÓ¤ÚÁÂÈ·˜) ÌÂ ÙÔÓ ‹ÏÈÔ Â›Ó·È Â˘ÎÔÏfiÙÂÚÔ Ó· Î·Ù·ÓÔËıÂ›,
ÏfiÁˆ ÙË˜ ¤ÌÌÂÛË˜ Û‡Ó‰ÂÛ‹˜ ÙÔ˘˜.

°. ™. Iˆ·ÓÓ›‰Ë˜ – ¢. M. °·Ú˘Ê·ÏÏ›‰Ô˘ – ¢. °. B·‚Ô˘ÁÈfi˜ – A. I. °ÎÔ‡ÙÛÈ·˜ – A. X. TÛÈfiÎ·ÓÔ˜
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11. ¶Ô›Â˜ ·fi ÙÈ˜ ÚÔÙ¿ÛÂÈ˜ Ô˘ ·Ó·Ê¤ÚÔÓÙ·È ÛÂ ¤Ó·Ó ˘ÚËÓÈÎfi ·ÓÙÈ‰Ú·-
ÛÙ‹Ú· ‰È¿Û·ÛË˜ ‚Ú›ÛÎÂÙ·È ÛˆÛÙ¤˜;
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1. √È ˘ÚËÓÈÎÔ› ·ÓÙÈ‰Ú·ÛÙ‹ÚÂ˜ Ú¤ÂÈ Ó· Î·Ù·ÛÎÂ˘¿˙ÔÓÙ·È ÛÂ ÂÚÈÔ¯¤˜ ¤ÚËÌÂ˜. ªÈ· ÌÂ-
Á¿ÏË ¤ÎÙ·ÛË Á‡Úˆ ·fi ·˘ÙÔ‡˜ ‰ÂÓ ÌÔÚÂ› Ó· Î·ÏÏÈÂÚÁËıÂ› Î·È Ó· Î·ÙÔÈÎËıÂ›.

2. ∞Ô‚¿ÏÂÈ ÛÙËÓ ·ÙÌfiÛÊ·ÈÚ· ÌÂÁ¿ÏÂ˜ ÔÛfiÙËÙÂ˜ Ú·‰ÈÂÓ¤ÚÁÂÈ·˜ Ô˘ Â›Ó·È Î·Ù·ÛÙÚÔÊÈ-
Î‹ ÁÈ· ÙÔÓ ¿ÓıÚˆÔ.

3. ŒÓ·˜ ˘ÚËÓÈÎfi˜ ·ÓÙÈ‰Ú·ÛÙ‹Ú·˜ Â›Ó·È ÏÈÁfiÙÂÚÔ ÊÈÏÈÎfi˜ ÁÈ· ÙÔ ÂÚÈ‚¿ÏÏÔÓ ·fi fiÙÈ ¤Ó·
ıÂÚÌÔËÏÂÎÙÚÈÎfi ÂÚÁÔÛÙ¿ÛÈÔ.

4. ∆Ô ÓÂÚfi Ô˘ ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÛÙÔÓ ˘ÚËÓÈÎfi ·ÓÙÈ‰Ú·ÛÙ‹Ú· ÁÈ· Ó· ÎÈÓ‹ÛÂÈ ÙÈ˜ ËÏÂÎÙÚÔ-
ÁÂÓÓ‹ÙÚÈÂ˜ Â›Ó·È Ú·‰ÈÂÓÂÚÁfi Î·È ÂÈÎ›Ó‰˘ÓÔ ÁÈ· ÙÔÓ ¿ÓıÚˆÔ.

5. √È ¤ÏÂÁ¯ÔÈ ·ÛÊ¿ÏÂÈ·˜ Â›Ó·È ÙfiÛÔ ˘„ËÏÔ› Ô˘ Ë ‰È·ÚÚÔ‹ Ú·‰ÈÂÓ¤ÚÁÂÈ·˜ Â›Ó·È ÔÏ‡ ¯·-
ÌËÏ‹. £· ÌÔÚÔ‡Û·ÌÂ Ó· Ô‡ÌÂ fiÙÈ ÔÈ Î¿ÙÔÈÎÔÈ ÌÈ·˜ ÂÚÈÔ¯‹˜ ÌÂ ÎÔÈÙ¿ÛÌ·Ù· Ô˘-
Ú·Ó›Ô˘ ‰¤¯ÔÓÙ·È ÂÚÈÛÛfiÙÂÚË ·ÎÙÈÓÔ‚ÔÏ›· Ô˘ ·˘ÙÔ‡˜ Ô˘ Ì¤ÓÔ˘Ó Î·È ÂÚÁ¿˙Ô-
ÓÙ·È ÛÙÔÓ ·ÓÙÈ‰Ú·ÛÙ‹Ú·.

6. ŒÓ· ıÂÚÌÔ˘ÚËÓÈÎfi ÂÚÁÔÛÙ¿ÛÈÔ ÌÔÚÂ› Î·È Ó· ·Ô‚¿ÏÂÈ ÛÙË ·ÙÌfiÛÊ·ÈÚ· ÂÚÈÛÛfiÙÂ-
ÚË Ú·‰ÈÂÓ¤ÚÁÂÈ· ·fi fiÙÈ ¤Ó·˜ ˘ÚËÓÈÎfi˜ ·ÓÙÈ‰Ú·ÛÙ‹Ú·˜.

7. ∆Ô ÓÂÚfi Ô˘ ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÛÙÔÓ ˘ÚËÓÈÎfi ·ÓÙÈ‰Ú·ÛÙ‹Ú· ÁÈ· Ó· ÎÈÓ‹ÛÂÈ ÙÈ˜ ËÏÂÎÙÚÔ-
ÁÂÓÓ‹ÙÚÈÂ˜ Â›Ó·È Î·ı·Úfi Î·È ÌÔÚÂ› Ó· ¯ÚËÛÈÌÔÔÈËıÂ› ·ÎfiÌ· Î·È ˆ˜ fiÛÈÌÔ. 

8. ∏ ¤ÎÙ·ÛË Á‡Úˆ ·fi ÙÔ˘˜ ˘ÚËÓÈÎÔ‡˜ ·ÓÙÈ‰Ú·ÛÙ‹ÚÂ˜ Â›Ó·È ·fiÏ˘Ù· Î·ı·Ú‹ Î·È ÌÔÚÂ›
Ó· Î·ÏÏÈÂÚÁËıÂ› Î·È Ó· Î·ÙÔÈÎËıÂ›.

∂›Ó·È Ê·ÓÂÚ‹ Ë ÂÈÚÚÔ‹ ÙˆÓ Ì¤ÛˆÓ Ì·˙ÈÎ‹˜ ÂÓËÌ¤ÚˆÛË˜ ÛÙÈ˜ ··ÓÙ‹ÛÂÈ˜ ÙˆÓ
ÊÔÈÙËÙÒÓ. ∞Í›˙ÂÈ Ó· ·Ó·Ê¤ÚÔ˘ÌÂ fiÙÈ ÌfiÓÔ 1 ÊÔÈÙËÙ‹˜ ¤‰ˆÛÂ ÙÈ˜ ÂÈÛÙËÌÔÓÈÎ¿
ÛˆÛÙ¤˜ ··ÓÙ‹ÛÂÈ˜ ÂÓÒ 15 ¤‰ˆÛ·Ó ÙÈ˜ ÂÓÙÂÏÒ˜ ·ÓÙ›ıÂÙÂ˜ ··ÓÙ‹ÛÂÈ˜ ·fi ÙÈ˜ ÂÈ-
ÛÙËÌÔÓÈÎ¿ ÔÚı¤˜.

OÈ ¤ÓÓÔÈÂ˜ ÙË˜ AÎÙÈÓÔ‚ÔÏ›·˜ Î·È ÙË˜ EÓ¤ÚÁÂÈ·˜ ÛÂ ÊÔÈÙËÙ¤˜ ¶·È‰·ÁˆÁÈÎÔ‡ TÌ‹Ì·ÙÔ˜:
ÌÈ· ‰È‰·ÎÙÈÎ‹ ¤ÚÂ˘Ó· ÛÂ ÂÍ¤ÏÈÍË ÌÂ ¯Ú‹ÛË ˘ÔÏÔÁÈÛÙÒÓ
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36.1

26.9

18.5
13.4 10.9



12. ¶ÔÈÂ˜ ·fi ÙÈ˜ ·Ú·Î¿Ùˆ ÚÔÙ¿ÛÂÈ˜ Ô˘ ·ÊÔÚÔ‡Ó ÛÙËÓ ·Ú·ÁˆÁ‹ ËÏÂ-
ÎÙÚÈÎ‹˜ ÂÓ¤ÚÁÂÈ·˜ ÛÙËÓ ∂ÏÏ¿‰· Û‹ÌÂÚ· Â›Ó·È ÛˆÛÙ¤˜;
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1. ∏ ËÏÂÎÙÚÈÎ‹ ÂÓ¤ÚÁÂÈ· ·Ú¿ÁÂÙ·È ÛÂ ˘‰ÚÔËÏÂÎÙÚÈÎÔ‡˜ ÛÙ·ıÌÔ‡˜.
2. ∏ ËÏÂÎÙÚÈÎ‹ ÂÓ¤ÚÁÂÈ· ·Ú¿ÁÂÙ·È ÌÂ ·ÓÂÌÔÁÂÓÓ‹ÙÚÈÂ˜.
3. ∏ ËÏÂÎÙÚÈÎ‹ ÂÓ¤ÚÁÂÈ· ·Ú¿ÁÂÙ·È ÛÂ ıÂÚÌÔËÏÂÎÙÚÈÎÔ‡˜ ÛÙ·ıÌÔ‡˜.
4. ∏ ËÏÂÎÙÚÈÎ‹ ÂÓ¤ÚÁÂÈ· ·Ú¿ÁÂÙ·È Î·ÙÂ˘ıÂ›·Ó ·fi ÙÔÓ ‹ÏÈÔ, ÌÂ ËÏÈÔÛ˘ÏÏ¤ÎÙÂ˜.
5. ∏ ËÏÂÎÙÚÈÎ‹ ÂÓ¤ÚÁÂÈ· ·Ú¿ÁÂÙ·È ÛÂ ˘ÚËÓÈÎÔ‡˜ ÂÓÂÚÁÂÈ·ÎÔ‡˜ ÛÙ·ıÌÔ‡˜.
6. ∏ ËÏÂÎÙÚÈÎ‹ ÂÓ¤ÚÁÂÈ· ‰ÂÓ ·Ú¿ÁÂÙ·È ‰ÂÓ ÌÔÚÔ‡ÌÂ Ó· ·Ú¿ÁÔ˘ÌÂ ÂÓ¤ÚÁÂÈ·, ·Ï¿ ˘¿Ú-

¯ÂÈ fiˆ˜ ÙÔ Î¿Ú‚Ô˘ÓÔ Î·È ÙÔ ÂÙÚ¤Ï·ÈÔ ÙËÓ ·ÓÙÏÔ‡ÌÂ ·fi ÙÔ ¤‰·ÊÔ˜ Î·È ÙËÓ ¯ÚË-
ÛÈÌÔÔÈÔ‡ÌÂ.

7. ∏ ËÏÂÎÙÚÈÎ‹ ÂÓ¤ÚÁÂÈ· ÂÂÈ‰‹ ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÌÂÈÒÓÂÙ·È ÛÂ ÔÛfiÙËÙ· Î·È ÙÂÏÈÎ¿ ı·
ÂÍ·ÓÙÏËıÂ›.

8. ∫¿ÙÈ ¿ÏÏÔ, ·Ó·Ê¤ÚÂÙÂ ÙÈ: ____________________________________.
9. ¢ÂÓ ·¿ÓÙËÛ·Ó.

™ÙËÓ ∂ÏÏ¿‰· ÙÔ ÌÂÁ·Ï‡ÙÂÚÔ ÔÛÔÛÙfi ÙË˜ ËÏÂÎÙÚÈÎ‹˜ ÂÓ¤ÚÁÂÈ·˜ ·Ú¿ÁÂÙ·È ÛÂ
ıÂÚÌÔËÏÂÎÙÚÈÎ¿ ÂÚÁÔÛÙ¿ÛÈ· (ÂÚ›Ô˘ ÙÔ 70% Û‡ÌÊˆÓ· ÌÂ ÙÔ site ÙË˜ ¢∂∏). ∞˘Ùfi
Ê·›ÓÂÙ·È Ó· ÌËÓ ¤¯ÂÈ Á›ÓÂÈ Û˘ÓÂ›‰ËÛË ÛÙÔ˘˜ ÊÔÈÙËÙ¤˜ ·ÊÔ‡ ÌfiÓÔ ¤Ó· ÔÛÔÛÙfi
47,8% (± 3,6%) Ù· ·Ó·Ê¤ÚÂÈ ˆ˜ ËÏÂÎÙÚÔ·Ú·ÁˆÁÈÎÔ‡˜ ÛÙ·ıÌÔ‡˜. ∞ÚÎÂÙ¿ ˘„Ë-
Ïfi Â›Ó·È Î·È ÙÔ ÔÛÔÛÙfi 25,8% (± 3,6%) Ô˘ ·Ó·Ê¤ÚÂÈ ˆ˜ ËÏÂÎÙÚÔ·Ú·ÁˆÁÈÎÔ‡˜
ÛÙ·ıÌÔ‡˜ ÙÔ˘˜ ËÏÈÔÛ˘ÏÏ¤ÎÙÂ˜. ÿÛˆ˜ Û˘Á¯¤Ô˘Ó ÙÔ˘˜ ÎÔÈÓÔ‡˜ ËÏÈÔÛ˘ÏÏ¤ÎÙÂ˜ ÙˆÓ ËÏÈ·-
ÎÒÓ ıÂÚÌÔÛ›ÊˆÓˆÓ, Ô˘ ˘¿Ú¯Ô˘Ó Ï¤ÔÓ Û¯Â‰fiÓ ÛÂ Î¿ıÂ Û›ÙÈ, ÌÂ ÙÔ˘˜ ÊˆÙÔ‚ÔÏ-
Ù·˚ÎÔ‡˜ ËÏÈÔÛ˘ÏÏ¤ÎÙÂ˜. ™˘ÓÔÏÈÎ¿ Ê·›ÓÂÙ·È fiÙÈ ÔÈ ÊÔÈÙËÙ¤˜ ‰ÂÓ ı˘ÌÔ‡ÓÙ·È ÒÛÙÂ Ó·
·Ó·Ê¤ÚÔ˘Ó ÙÈ˜ ÌË ·Ó·ÓÂÒÛÈÌÂ˜ ËÁ¤˜ ÂÓ¤ÚÁÂÈ·˜, ·ÚfiÙÈ Î˘Ú›ˆ˜ ·˘Ù¤˜ Â›Ó·È Ô˘
¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÛÙËÓ Î·ıËÌÂÚÈÓ‹ ˙ˆ‹. ¢‡Ô Èı·Ó¤˜ ÂÍËÁ‹ÛÂÈ˜ Â›Ó·È (·) Ë ÚÔ-
‚ÔÏ‹ ÙˆÓ «ÔÈÎÔÏÔÁÈÎÒÓ» ÌÔÚÊÒÓ ÂÓ¤ÚÁÂÈ·˜ ·fi ‰È¿ÊÔÚ· ÂÎ·È‰Â˘ÙÈÎ¿ ÚÔÁÚ¿Ì-
Ì·Ù·, ‰ËÌÔÛÈÂ‡Ì·Ù· Î·È ÂÎÔÌ¤˜ ÔÈÎÔÏÔÁÈÎÔ‡ ÂÚÈÂ¯ÔÌ¤ÓÔ˘ Î·È (‚) Ù· ˘‰ÚÔË-
ÏÂÎÙÚÈÎ¿ ÂÚÁÔÛÙ¿ÛÈ· Ô˘ Â›Ó·È ‰È¿Û·ÚÙ· ÛÙÔÓ ∂ÏÏ·‰ÈÎfi ¯ÒÚÔ, ÛÂ ·ÓÙ›ıÂÛË ÌÂ
Ù· ıÂÚÌÔËÏÂÎÙÚÈÎ¿ Ô˘ Â›Ó·È Û˘ÁÎÂÓÙÚˆÌ¤Ó· Î˘Ú›ˆ˜ ÛÙËÓ ‚fiÚÂÈ· ∂ÏÏ¿‰·. ∂›-
ÛË˜, Ù· ˘‰ÚÔËÏÂÎÙÚÈÎ¿ ÂÚÁÔÛÙ¿ÛÈ· ÏfiÁˆ ÙˆÓ ÙÂ¯ÓËÙÒÓ ÏÈÌÓÒÓ Ô˘ Û¯ËÌ·Ù›˙ÔÓÙ·È
·ÔÙÂÏÔ‡Ó Û˘¯Ó¿ ÙÔ˘ÚÈÛÙÈÎfi ÚÔÔÚÈÛÌfi. ŒÙÛÈ Ì¤ÓÔ˘Ó ÛÙË ÌÓ‹ÌË Â˘ÎÔÏfiÙÂÚ·.

°. ™. Iˆ·ÓÓ›‰Ë˜ – ¢. M. °·Ú˘Ê·ÏÏ›‰Ô˘ – ¢. °. B·‚Ô˘ÁÈfi˜ – A. I. °ÎÔ‡ÙÛÈ·˜ – A. X. TÛÈfiÎ·ÓÔ˜

– 118 –

72.6

55.4
47.8

25.8 21.0

5.4
9.7

2.2 1.6



13. °ÂÓÈÎ¤˜ ÂÚˆÙ‹ÛÂÈ˜ ÁÈ· ÙËÓ ÂÓ¤ÚÁÂÈ·:

13.1. ª¤ÙÚËÛË ÂÓ¤ÚÁÂÈ·˜
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1. ∏ ÂÓ¤ÚÁÂÈ· ÌÂÙÚÈ¤Ù·È ÛÂ joules (Ù˙¿Ô˘Ï˜).
2. ∏ ÂÓ¤ÚÁÂÈ· ÌÂÙÚÈ¤Ù·È ÛÂ calories (ıÂÚÌ›‰Â˜).
3. ∏ ÂÓ¤ÚÁÂÈ· ÌÂÙÚÈ¤Ù·È ÛÂ kWh (ÎÈÏÔ‚·ÙÒÚÂ˜).
4. ∏ ÂÓ¤ÚÁÂÈ· ÌÂÙÚÈ¤Ù·È ÛÂ kW (ÎÈÏÔ‚¿Ù).
5. ¢ÂÓ ·¿ÓÙËÛ·Ó.

ŒÓ· ÌÂÁ¿ÏÔ ÔÛÔÛÙfi ÙˆÓ ÊÔÈÙËÙÒÓ ‰ÂÓ ÁÓˆÚ›˙ÂÈ ÛÂ ÙÈ ÌÔÓ¿‰Â˜ ÌÂÙÚÈ¤Ù·È Ë
ÂÓ¤ÚÁÂÈ·. √ ÏÔÁ·ÚÈ·ÛÌfi˜ ÙË˜ ¢∂∏ ·Ó·Ê¤ÚÂÙ·È ÛÂ kWh, Î·È ˆ˜ ÂÎ ÙÔ‡ÙÔ˘ ·Ó·-
ÌÂÓfiÙ·Ó ÔÈ ÊÔÈÙËÙ¤˜ Ó· ÁÓˆÚ›˙Ô˘Ó ÙË ÌÔÓ¿‰· Ì¤ÙÚËÛË˜. ŸÌˆ˜, ÌfiÓÔ ¤Ó· ÔÛÔ-
ÛÙfi 55,38% (±,4,0%) ··ÓÙ¿ÂÈ ÛˆÛÙ¿, ÂÓÒ 26,88% (± 3,9%) ÂÈÏ¤ÁÂÈ ÙÔ kW
(ÌÔÓ¿‰· ÈÛ¯‡Ô˜). ¶ÂÚ›Ô˘ ÔÈ ÌÈÛÔ› ·fi ·˘ÙÔ‡˜ Ô˘ Â¤ÏÂÍ·Ó ÙËÓ ÂÈÏÔÁ‹ 3 (‰ËÏ.
kWh) ‹ ÙËÓ ÂÈÏÔÁ‹ 4 (‰ËÏ. kW) Â¤ÏÂÍ·Ó Î·È Ù· ‰‡Ô. ªÂ ¿ÏÏ· ÏfiÁÈ·, ¤Ó· 50%
·˘ÙÒÓ Ô˘ Â¤ÏÂÍ·Ó Î¿ÔÈ· ·fi ·˘Ù¤˜ ÙÈ˜ ‰‡Ô ··ÓÙ‹ÛÂÈ˜, ÂÈÏ¤ÁÂÈ ÙfiÛÔ Ù· kW
fiÛÔ Î·È ÙÈ˜ kWh (‰ËÏ·‰‹ ¤Ó· ÔÛÔÛÙfi 13,4% (± 2,9%) ÙÔ˘ Û˘ÓÔÏÈÎÔ‡ ‰Â›ÁÌ·-
ÙÔ˜!). ∞˘Ùfi Ô‰ËÁÂ› ÛÙÔ Û˘Ì¤Ú·ÛÌ· fiÙÈ ˘¿Ú¯ÂÈ Û‡Á¯˘ÛË ·Ó¿ÌÂÛ· ÛÙÈ˜ ¤ÓÓÔÈÂ˜
ÙË˜ ÈÛ¯‡Ô˜ Î·È ÙË˜ ÂÓ¤ÚÁÂÈ·˜.

∂Ó‰È·Ê¤ÚÔÓ ·ÚÔ˘ÛÈ¿˙ÂÈ Î·È ÙÔ ÔÛÔÛÙfi ÛÙËÓ ·¿ÓÙËÛË (2) «Ë ÂÓ¤ÚÁÂÈ·
ÌÂÙÚÈ¤Ù·È ÛÂ calories (ıÂÚÌ›‰Â˜)». ™ÙË ÛËÌÂÚÈÓ‹ ÎÔÈÓˆÓ›· Ô˘ Ô fiÚÔ˜ «ÂÚÈ¤¯ÂÈ
ÙfiÛÂ˜ ıÂÚÌ›‰Â˜» ¤¯ÂÈ ÌÂÈ ÛÙËÓ Î·ıËÌÂÚÈÓ‹ ˙ˆ‹ Î·È ÔÏ‡˜ ÎfiÛÌÔ˜ ÚÔÛ·ıÂ› Ó·
·‰˘Ó·Ù›ÛÂÈ ·ÎÔÏÔ˘ıÒÓÙ·˜ ‰›·ÈÙÂ˜ ÌÂ Ï›ÁÂ˜ ıÂÚÌ›‰Â˜, ÌfiÓÔ ¤Ó· ÔÛÔÛÙfi 55,4%
(± 4,0%) Û˘Ó‰¤ÂÈ ÙÈ˜ ıÂÚÌ›‰Â˜ ÌÂ ÙËÓ ÂÓ¤ÚÁÂÈ·.

OÈ ¤ÓÓÔÈÂ˜ ÙË˜ AÎÙÈÓÔ‚ÔÏ›·˜ Î·È ÙË˜ EÓ¤ÚÁÂÈ·˜ ÛÂ ÊÔÈÙËÙ¤˜ ¶·È‰·ÁˆÁÈÎÔ‡ TÌ‹Ì·ÙÔ˜:
ÌÈ· ‰È‰·ÎÙÈÎ‹ ¤ÚÂ˘Ó· ÛÂ ÂÍ¤ÏÈÍË ÌÂ ¯Ú‹ÛË ˘ÔÏÔÁÈÛÙÒÓ
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13.2. °ÂÓÈÎ¤˜ ÂÚˆÙ‹ÛÂÈ˜ ÁÈ· ÙËÓ ÂÓ¤ÚÁÂÈ·
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1. ∏ ÂÓ¤ÚÁÂÈ· ÌÂÙ·‚¿ÏÏÂÙ·È ·fi ÌÈ· ÌÔÚÊ‹ ÛÂ ¿ÏÏË.
2. ∏ ÂÓ¤ÚÁÂÈ· ÌÔÚÂ› Ó· ‰ËÌÈÔ˘ÚÁËıÂ›.
3. ∫¿ıÂ ÊÔÚ¿ Ô˘ ‰ÈÂÓÂÚÁÂ›Ù·È Î¿ÔÈ· ÌÂÙ·ÙÚÔ‹ ÂÓ¤ÚÁÂÈ·˜ ÙÔ ÔÛfi ÙË˜ ¯Ú‹ÛÈÌË˜ ÂÓ¤Ú-

ÁÂÈ·˜ ÌÂÈÒÓÂÙ·È.
4. ∏ ÂÓ¤ÚÁÂÈ· ‰ËÌÈÔ˘ÚÁÂ›Ù·È ÛÂ ¤Ó· ÛÙ·ıÌfi ·Ú·ÁˆÁ‹˜ ÂÓ¤ÚÁÂÈ·˜.
5. ∏ ÂÓ¤ÚÁÂÈ· ‰ÂÓ ÌÔÚÂ› Ó· ‰ËÌÈÔ˘ÚÁËıÂ›.
6. ∏ ÂÓ¤ÚÁÂÈ· ÌÔÚÂ› Ó· ¯·ıÂ› ‹ Ó· Î·Ù·ÛÙÚ·ÊÂ›.
7. ¢ÂÓ ·¿ÓÙËÛ·Ó.

À„ËÏfi Â›Ó·È ÙÔ ÔÛÔÛÙfi 65,9% (±3,8%) ÙˆÓ ÊÔÈÙËÙÒÓ Ô˘ ÈÛÙÂ‡ÂÈ fiÙÈ Ë
ÂÓ¤ÚÁÂÈ· ÌÔÚÂ› Ó· ‰ËÌÈÔ˘ÚÁËıÂ› (·¿ÓÙËÛË 2), Î·ıÒ˜ Î·È ÙÔ ÔÛÔÛÙfi ·˘ÙÒÓ
Ô˘ ÈÛÙÂ‡Ô˘Ó fiÙÈ Ë ÂÓ¤ÚÁÂÈ· ·Ú¿ÁÂÙ·È ÛÂ ¤Ó· ÛÙ·ıÌfi ·Ú·ÁˆÁ‹˜ ÂÓ¤ÚÁÂÈ·˜
47,31% (± 4,0%). ∆Ô ÛËÌÂ›Ô ·˘Ùfi fiˆ˜ Î·È ÙÔ ÚÔËÁÔ‡ÌÂÓÔ ¯ÚÂÈ¿˙ÔÓÙ·È ÂÚ·È-
Ù¤Úˆ ‰ÈÂÚÂ‡ÓËÛË. ŒÓ· ÔÛÔÛÙfi 36,6% (± 3,9%) ÙÔ˘ Û˘ÓfiÏÔ˘ ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜
··ÓÙ¿ÂÈ ıÂÙÈÎ¿ Î·È ÛÙ· 2 ·˘Ù¿ ˘ÔÂÚˆÙ‹Ì·Ù·. 

°. ™. Iˆ·ÓÓ›‰Ë˜ – ¢. M. °·Ú˘Ê·ÏÏ›‰Ô˘ – ¢. °. B·‚Ô˘ÁÈfi˜ – A. I. °ÎÔ‡ÙÛÈ·˜ – A. X. TÛÈfiÎ·ÓÔ˜
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13.3. ∞ÓıÚÒÈÓÔ ÛÒÌ· Î·È ÂÓ¤ÚÁÂÈ·
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1. √ ¿ÓıÚˆÔ˜ ¯ÚÂÈ¿˙ÂÙ·È ÂÓ¤ÚÁÂÈ· Û˘ÓÂ¯Ò˜ ·ÎfiÌ· Î·È fiÙ·Ó Î¿ıÂÙ·È ‹ ÎÔÈÌ¿Ù·È.
2. ªÂ ÙËÓ ÙÂ¯ÓÔÏÔÁÈÎ‹ ÚfiÔ‰Ô ÔÈ ·Ó¿ÁÎÂ˜ ÁÈ· ¯Ú‹ÛË ÂÓ¤ÚÁÂÈ·˜ ·˘Í¿ÓÔÓÙ·È.
3. √ ¿ÓıÚˆÔ˜ ¯ÚÂÈ¿˙ÂÙ·È ÂÓ¤ÚÁÂÈ· ÁÈ· Ó· ı¤ÛÂÈ ÛÂ ÏÂÈÙÔ˘ÚÁ›· ÙÈ˜ ËÏÂÎÙÚÈÎ¤˜ Î·È ËÏÂ-

ÎÙÚÔÓÈÎ¤˜ Û˘ÛÎÂ˘¤˜.
4. √È ·Ó¿ÁÎÂ˜ ÁÈ· ¯Ú‹ÛË ÂÓ¤ÚÁÂÈ·˜ ·˘Í¿ÓÂÈ fiÛÔ ·˘Í¿ÓÂÈ ÙÔ ‚ÈÔÙÈÎfi Â›Â‰Ô ÙÔ˘ ·ÓıÚÒ-

Ô˘.
5. O ¿ÓıÚˆÔ˜ ·Ú¿ÁÂÈ ÂÓ¤ÚÁÂÈ· fiÙ·Ó ÎÈÓÂ›Ù·È.
6. √ ¿ÓıÚˆÔ˜ ‰ÂÓ ¯ÚÂÈ¿˙ÂÙ·È ÂÓ¤ÚÁÂÈ· fiÙ·Ó ÎÔÈÌ¿Ù·È.
7. √ ¿ÓıÚˆÔ˜ ¯ÚÂÈ¿˙ÂÙ·È ÂÓ¤ÚÁÂÈ· ÌfiÓÔ fiÙ·Ó ÎÈÓÂ›Ù·È.
8. ¢ÂÓ ·¿ÓÙËÛ·Ó.

∆Ô ÈÔ ÂÓ‰È·Ê¤ÚÔÓ ·ÔÙ¤ÏÂÛÌ· Â›Ó·È ÙÔ ÔÛÔÛÙfi Ô˘ ·ÓÙÈÛÙÔÈ¯Â› ÛÙËÓ 5Ë
ÂÈÏÔÁ‹. ∆Ô 75,15% (± 3,64%) ÙˆÓ ÂÚˆÙËı¤ÓÙˆÓ ÈÛÙÂ‡ÂÈ fiÙÈ Ô ¿ÓıÚˆÔ˜ ·Ú¿-
ÁÂÈ ÂÓ¤ÚÁÂÈ· fiÙ·Ó ÎÈÓÂ›Ù·È. ¶ÈÛÙÂ‡Ô˘ÌÂ fiÙÈ ÙÔ ı¤Ì· ·˘Ùfi ¯ÚÂÈ¿˙ÂÙ·È ÂÚ·ÈÙ¤Úˆ
‰ÈÂÚÂ‡ÓËÛË, ÒÛÙÂ Ó· ‚ÚÂıÂ› ÙÔ Ò˜ ·ÎÚÈ‚Ò˜ Î·Ù·Ï·‚·›ÓÔ˘Ó ÔÈ ÊÔÈÙËÙ¤˜ ÙÔÓ ÌÂ-
Ù·Û¯ËÌ·ÙÈÛÌfi ÙË˜ ÂÓ¤ÚÁÂÈ·˜, Ô˘ Ú¿ÁÌ·ÙÈ ÂÈÙÂÏÂ›Ù·È Î·Ù¿ ÙËÓ ‰È¿ÚÎÂÈ· ÙË˜
Î›ÓËÛË˜. ŒÓ· ÔÛÔÛÙfi ÌÔÚÂ› Ï.¯. Ó· ÈÛÙÂ‡ÂÈ fiÙÈ ÔÈ ¿ÓıÚˆÔÈ ·ÔıËÎÂ‡Ô˘Ó (‹
·ÔÎÙÔ‡Ó) ÂÓ¤ÚÁÂÈ· fiÙ·Ó Á˘ÌÓ¿˙ÔÓÙ·È, Î·È ÁÈ· ÙÔÓ ÏfiÁÔ ·˘Ùfi ·ÈÛı¿ÓÔÓÙ·È Â˘Â-
Í›· ·Ì¤Ûˆ˜ ÌÂÙ¿. 

∞Í›˙ÂÈ Ó· ÛËÌÂÈˆıÂ› fiÙÈ Î·Ó¤Ó·˜ ÊÔÈÙËÙ‹˜ ‰ÂÓ Î·Ù¿ÊÂÚÂ Ó· ··ÓÙ‹ÛÂÈ Ûˆ-
ÛÙ¿ ÛÂ fiÏ· Ù· ˘Ô-ÂÚˆÙ‹Ì·Ù· ÙË˜ ÂÚÒÙËÛË˜ ·˘Ù‹˜.

OÈ ¤ÓÓÔÈÂ˜ ÙË˜ AÎÙÈÓÔ‚ÔÏ›·˜ Î·È ÙË˜ EÓ¤ÚÁÂÈ·˜ ÛÂ ÊÔÈÙËÙ¤˜ ¶·È‰·ÁˆÁÈÎÔ‡ TÌ‹Ì·ÙÔ˜:
ÌÈ· ‰È‰·ÎÙÈÎ‹ ¤ÚÂ˘Ó· ÛÂ ÂÍ¤ÏÈÍË ÌÂ ¯Ú‹ÛË ˘ÔÏÔÁÈÛÙÒÓ
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14. √ fiÚÔ˜ °ÂˆıÂÚÌ›· ·Ó·Ê¤ÚÂÙ·È:
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1. ™Â ÂÓ¤ÚÁÂÈ· Ô˘ ÚÔ¤Ú¯ÂÙ·È ·fi ÙÔ ÂÛˆÙÂÚÈÎfi ÙË˜ ÁË˜.
2. ™Â ÂÓ¤ÚÁÂÈ· Ô˘ ÚÔ¤Ú¯ÂÙ·È ·fi ÙË ‰È·ÊÔÚ¿ ıÂÚÌÔÎÚ·Û›·˜ ÌÂÙ·Í‡ ÙˆÓ ˘„ËÏÒÓ Î·È

ÙˆÓ ¯·ÌËÏÒÓ ÛÙÚˆÌ¿ÙˆÓ ÙË˜ ·ÙÌfiÛÊ·ÈÚ·˜.
3. ™Â ÂÓ¤ÚÁÂÈ· Ô˘ ÚÔ¤Ú¯ÂÙ·È ·fi ÙË ‰È·ÊÔÚ¿ ıÂÚÌÔÎÚ·Û›·˜ ÌÂÙ·Í‡ ÙË˜ ÁË˜ (Â‰¿ÊÔ˘˜)

Î·È ÙÔ˘ ·¤Ú·.
4. ™ÙËÓ ·‡ÍËÛË ÙË˜ ıÂÚÌÔÎÚ·Û›·˜ ÙË˜ ÁË˜.
5. ™Â ÂÓ¤ÚÁÂÈ· Ô˘ ÚÔ¤Ú¯ÂÙ·È ·fi ÙË ‰È·ÊÔÚ¿ ıÂÚÌÔÎÚ·Û›·˜ ÌÂÙ·Í‡ ÙË˜ ı¿Ï·ÛÛ·˜ Î·È

ÙÔ˘ Â‰¿ÊÔ˘˜.
6. ∫¿ÙÈ ¿ÏÏÔ, ·Ó·Ê¤Ú·ÙÂ ÙÈ ____________________________________.
7. ¢ÂÓ ·¿ÓÙËÛ·Ó.

º·›ÓÂÙ·È fiÙÈ ¤Ó· Î·Ïfi ÔÛÔÛÙfi ÙˆÓ ·ÔÊÔ›ÙˆÓ ÁÓˆÚ›˙ÂÈ ÙËÓ ¤ÓÓÔÈ· ÙË˜ ÁÂˆ-
ıÂÚÌ›·˜. ™ÙËÓ ÂÚÒÙËÛË ·˘Ù‹ ÔÈ ·fiÊÔÈÙÔÈ ÌÔÚÔ‡Û·Ó Ó· ÂÈÏ¤ÍÔ˘Ó ÌfiÓÔ Ì›·
·¿ÓÙËÛË. 

°. ™. Iˆ·ÓÓ›‰Ë˜ – ¢. M. °·Ú˘Ê·ÏÏ›‰Ô˘ – ¢. °. B·‚Ô˘ÁÈfi˜ – A. I. °ÎÔ‡ÙÛÈ·˜ – A. X. TÛÈfiÎ·ÓÔ˜
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66.1

11.8
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0.5
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15. ¶ÔÈÂ˜ ·fi ÙÈ˜ ·Ú·Î¿Ùˆ ÚÔÙ¿ÛÂÈ˜ Ô˘ ·Ó·Ê¤ÚÔÓÙ·È ÛÙËÓ ·ÎÙÈÓÔ‚ÔÏ›·
Â›Ó·È ÛˆÛÙ¤˜;
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1. √ ‹ÏÈÔ˜ ÂÎ¤ÌÂÈ ·ÎÙÈÓÔ‚ÔÏ›· Ô˘ Ì·˜ ˙ÂÛÙ·›ÓÂÈ, Î·È ‰È·ÙËÚÂ› ÙË ˙ˆ‹ ÛÙË ÁË, ·ÏÏ¿
Ô˘ ÌÔÚÂ› Â›ÛË˜ Ó· ¤¯ÂÈ Î·È ‰˘Û¿ÚÂÛÙÂ˜ Û˘Ó¤ÂÈÂ˜.
2. √È ·ÎÙÈÓÔ‚ÔÏ›Â˜ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÛÙËÓ È·ÙÚÈÎ‹ ÁÈ· ‰È·ÁÓˆÛÙÈÎÔ‡˜ Î·È ıÂÚ·Â˘ÙÈÎÔ‡˜

ÛÎÔÔ‡˜.
3. √È ÛÙ·ıÂÚ¤˜ ÎÂÚ·›Â˜ Ô˘ ÌÂÙ·Ê¤ÚÔ˘Ó Ù· Û‹Ì·Ù· ÙÔ˘ Ú·‰ÈfiÊˆÓÔ˘, ÙË˜ ÙËÏÂfiÚ·ÛË˜ Î·È

ÙÔ˘ ÎÈÓËÙÔ‡ ÙËÏÂÊÒÓÔ˘ ÂÎ¤ÌÔ˘Ó ËÏÂÎÙÚÔÌ·ÁÓËÙÈÎ‹ ·ÎÙÈÓÔ‚ÔÏ›·.
4. √È ·Ó·ÌÂÙ·‰fiÙÂ˜ ÙË˜ ÎÈÓËÙ‹˜ ÙËÏÂÊˆÓ›·˜ ÂÎ¤ÌÔ˘Ó ·ÎÙÈÓÔ‚ÔÏ›· Ô˘ Â›Ó·È ÂÈÎ›Ó‰˘ÓË

ÁÈ· ÙÔÓ ¿ÓıÚˆÔ.
5. √È ÊÔ‡ÚÓÔÈ ÌÈÎÚÔÎ˘Ì¿ÙˆÓ ÂÎ¤ÌÔ˘Ó ·ÎÙÈÓÔ‚ÔÏ›·.
6. ∆Ô Ú·ÓÙ¿Ú (radar) ÂÎ¤ÌÂÈ ËÏÂÎÙÚÔÌ·ÁÓËÙÈÎ‹ ·ÎÙÈÓÔ‚ÔÏ›· fiÙ·Ó ‰Ô˘ÏÂ‡ÂÈ.
7. ∆· ÎÈÓËÙ¿ ÙËÏ¤ÊˆÓ· ÂÎ¤ÌÔ˘Ó ·ÎÙÈÓÔ‚ÔÏ›· Û˘ÓÂ¯Ò˜ ÂÎÙfi˜ ·Ó Â›Ó·È ÎÏÂÈÛÙ¿.
8. ∏ ·Ú¯ÈÎ‹ ‰ËÌÈÔ˘ÚÁ›· ˙ˆ‹˜ ÛÙË ÁË ÔÊÂ›ÏÂÙ·È ÛÙËÓ ËÏÈ·Î‹ ·ÎÙÈÓÔ‚ÔÏ›·.
9. √È ·ÎÙ›ÓÂ˜ Ã Â›Ó·È ËÏÂÎÙÚÔÌ·ÁÓËÙÈÎ‹ ·ÎÙÈÓÔ‚ÔÏ›·.
10. √ÈÎÈ·Î¤˜ Û˘ÛÎÂ˘¤˜ fiˆ˜ ÙÔ „˘ÁÂ›Ô, Ë ËÏÂÎÙÚÈÎ‹ ÎÔ˘˙›Ó·, ÙÔ Î·ÏÔÚÈÊ¤Ú, Î·È Â›ÛË˜ ÙÔ

Ù˙¿ÎÈ ÂÎ¤ÌÔ˘Ó ·ÎÙÈÓÔ‚ÔÏ›·.
11. √È ·Ó·ÌÂÙ·‰fiÙÂ˜ ÙË˜ ÙËÏÂfiÚ·ÛË˜ Î·È ÙÔ˘ Ú·‰ÈÔÊÒÓÔ˘ ÂÎ¤ÌÔ˘Ó ·ÎÙÈÓÔ‚ÔÏ›· ÂÈÎ›Ó-

‰˘ÓË ÁÈ· ÙÔÓ ¿ÓıÚˆÔ.
12. ∏ ·ÎÙÈÓÔ‚ÔÏ›· Â›Ó·È ¿ÓÙÔÙÂ Î·Ù·ÛÙÚÔÊÈÎ‹ ÁÈ· ÙÔÓ ¿ÓıÚˆÔ.
13. ¢ÂÓ ·¿ÓÙËÛ·Ó.

∂›Ó·È Ê·ÓÂÚ‹ Ë ÂÈÚÚÔ‹ ÙˆÓ Ì¤ÛˆÓ Ì·˙ÈÎ‹˜ ÂÓËÌ¤ÚˆÛË˜ ÛÙÈ˜ ··ÓÙ‹ÛÂÈ˜ ÙˆÓ
ÊÔÈÙËÙÒÓ. ∂ÓÒ ÙÔ 87,1% (± 3,2%) ‰¤¯ÂÙ·È fiÙÈ ÔÈ ÊÔ‡ÚÓÔÈ ÌÈÎÚÔÎ˘Ì¿ÙˆÓ ÂÎ-
¤ÌÔ˘Ó ·ÎÙÈÓÔ‚ÔÏ›·, ÌfiÓÔ ÙÔ 39,2 (± 3,9%) ‰¤¯ÂÙ·È fiÙÈ Î·È ¿ÏÏÂ˜ ËÏÂÎÙÚÈÎ¤˜
Û˘ÛÎÂ˘¤˜, .¯. ÙÔ Î·ÏÔÚÈÊ¤Ú Î·È ÙÔ Ù˙¿ÎÈ, ÂÎ¤ÌÔ˘Ó ·ÎÙÈÓÔ‚ÔÏ›·. ¡· ÛËÌÂÈÒ-
ÛÔ˘ÌÂ Â‰Ò fiÙÈ ¤Ó· ÔÛÔÛÙfi 37,6% (± 3,9%) ÙÔ˘ Û˘ÓfiÏÔ˘ ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜ ÂÈÏ¤ÁÂÈ
Î·È Ù· ‰‡Ô. ∞˘Ùfi ÙÔ ÙÂÏÂ˘Ù·›Ô ‰ÂÓ Â›Ó·È ·ÍÈÔÂÚ›ÂÚÁÔ, ÌÂ ‰Â‰ÔÌ¤ÓË ÙËÓ ‰ËÌÔÛÈfi-
ÙËÙ· Û¯ÂÙÈÎ¿ ÌÂ ÙÔ˘˜ ÊÔ‡ÚÓÔ˘˜ ÌÈÎÚÔÎ˘Ì¿ÙˆÓ. ªfiÓÔ ¤Ó· 55,9 % (± 3,7%) ·Ó·-

OÈ ¤ÓÓÔÈÂ˜ ÙË˜ AÎÙÈÓÔ‚ÔÏ›·˜ Î·È ÙË˜ EÓ¤ÚÁÂÈ·˜ ÛÂ ÊÔÈÙËÙ¤˜ ¶·È‰·ÁˆÁÈÎÔ‡ TÌ‹Ì·ÙÔ˜:
ÌÈ· ‰È‰·ÎÙÈÎ‹ ¤ÚÂ˘Ó· ÛÂ ÂÍ¤ÏÈÍË ÌÂ ¯Ú‹ÛË ˘ÔÏÔÁÈÛÙÒÓ
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ÁÓˆÚ›˙ÂÈ ÙÈ˜ ·ÎÙ›ÓÂ˜ Ã ˆ˜ ÙÌ‹Ì· ÙÔ˘ ËÏÂÎÙÚÔÌ·ÁÓËÙÈÎÔ‡ Ê¿ÛÌ·ÙÔ˜.

™¯ÂÙÈÎ¿ ÌÂ ÙËÓ ÂÈÎÈÓ‰˘ÓfiÙËÙ·, ‹ Ì¿ÏÏÔÓ ÙÔ ÙÈ ıÂˆÚÔ‡Ó ÂÈÎ›Ó‰˘ÓÔ, ¤Ó· Ô-
ÛÔÛÙfi 84,9% (±3,0%) ‰¤¯ÂÙ·È fiÙÈ ÔÈ ÎÂÚ·›Â˜ ÌÂÙ¿‰ÔÛË˜ ÙˆÓ ‰ÈÎÙ‡ˆÓ ÎÈÓËÙ‹˜ ÙË-
ÏÂÊˆÓ›·˜ ÂÎ¤ÌÔ˘Ó ÂÈÎ›Ó‰˘ÓË ·ÎÙÈÓÔ‚ÔÏ›·, ÂÓÒ ÌfiÓÔ ¤Ó· ÔÛÔÛÙfi 29,6 (±
3,7%) ÙÔ˘ Û˘ÓfiÏÔ˘ ‰¤¯ÂÙ·È fiÙÈ (Ù·˘Ùfi¯ÚÔÓ· ÌÂ ÙËÓ ÎÈÓËÙ‹ ÙËÏÂÊˆÓ›·) Û˘Ì‚·›ÓÂÈ
ÙÔ ›‰ÈÔ Î·È ÌÂ ÙÔ˘˜ ·Ó·ÌÂÙ·‰fiÙÂ˜ ÙË˜ ÙËÏÂfiÚ·ÛË˜ Î·È ÙÔ˘ Ú·‰ÈÔÊÒÓÔ˘. √È È‰¤Â˜
ÙˆÓ ÊÔÈÙËÙÒÓ Ê·›ÓÂÙ·È Ó· ËÁ¿˙Ô˘Ó Î˘Ú›ˆ˜ ·fi Ù· ËÏÂÎÙÚÔÓÈÎ¿ Ì¤Û· ÂÓËÌ¤Úˆ-
ÛË˜ (Ú·‰ÈfiÊˆÓÔ - ÙËÏÂfiÚ·ÛË), ÛÙ· ÔÔ›· Á›ÓÂÙ·È ÔÏ‡˜ ÏfiÁÔ˜ ÁÈ· Ù· ÎÈÓËÙ¿ ÙË-
Ï¤ÊˆÓ·, ·ÏÏ¿ ÂÏ¿¯ÈÛÙË ÁÈ· ÙËÓ ·ÎÙÈÓÔ‚ÔÏ›· ·fi ·˘Ù¿ Ù· ›‰È·.

ªfiÓÔ 3 ¿ÙÔÌ· ·¿ÓÙËÛ·Ó ÛˆÛÙ¿ ÛÂ fiÏ· Ù· ˘Ô-ÂÚˆÙ‹Ì·Ù·.

16. ∂ÚÂ˘ÓËÙÈÎ¿ Û˘ÌÂÚ¿ÛÌ·Ù·

º·›ÓÂÙ·È, ÂÎ ÙˆÓ Ú·ÁÌ¿ÙˆÓ, fiÙÈ Â›ÙÂ ÌÂÚÈÎ¤˜ ‚·ÛÈÎ¤˜ ÂÈÛÙËÌÔÓÈÎ¤˜ ¤ÓÓÔÈÂ˜
‰ÂÓ Î·Ï‡ÙÔÓÙ·È Â·ÚÎÒ˜ ·fi ÙË Û¯ÔÏÈÎ‹ ‡ÏË, Â›ÙÂ Ë ‰È‰·ÛÎ·Ï›· (ÛÙËÓ ‚·ÛÈÎ‹
ÂÎ·›‰Â˘ÛË Î·È ÛÙÔ Ï‡ÎÂÈÔ) ·ÔÙ˘Á¯¿ÓÂÈ ÛÙËÓ ÔıËÙ‹ ÌfiÓÈÌË ·Ó·‰fiÌËÛË ÙˆÓ
È‰ÂÒÓ ÙˆÓ Ì·ıËÙÒÓ ÛÙ· ı¤Ì·Ù· Û¯ÂÙÈ˙fiÌÂÓ· ÌÂ ÙÈ˜ ¤ÓÓÔÈÂ˜ ·˘Ù¤˜. √È Ì·ıËÙ¤˜,
¤ÙÛÈ, Â·Ó¤Ú¯ÔÓÙ·È ÛÙÈ˜ ·Ï·ÈfiÙÂÚÂ˜ È‰¤Â˜ ÙÔ˘˜ ‹ ˘ÈÔıÂÙÔ‡Ó ÙÈ˜ (Û˘Ó‹ıˆ˜ ÛÙÚÂ-
‚Ï¤˜ Î·È ÌÔÓÔÌÂÚÂ›˜) È‰¤Â˜ Ô˘ ÚÔÙÂ›ÓÔÓÙ·È ·ÊÂÈ‰Ò˜ ·fi Ù· Ì¤Û· Ì·˙ÈÎ‹˜ ÂÓË-
Ì¤ÚˆÛË˜.

¶·Ú¿ ÙÔ fiÙÈ Ë ÂÈÎfiÓ· ‰ÂÓ Â›Ó·È Ï‹Úˆ˜ ·ÔÁÔËÙÂ˘ÙÈÎ‹, ·ÔÎ·Ï‡ÙÂÙ·È ·fi
ÙËÓ ·ÚÔ‡Û· ¤ÚÂ˘Ó· fiÙÈ ¤Ó· Ì¤ÚÔ˜ ÙˆÓ ÊÔÈÙËÙÒÓ ¤¯ÂÈ Û˘ÁÎÂ¯˘Ì¤ÓË ·ÓÙ›ÏË„Ë ÁÈ·
ÙÈ˜ ¤ÓÓÔÈÂ˜ ÙË˜ ÂÓ¤ÚÁÂÈ·˜ Î·È ÙË˜ ·ÎÙÈÓÔ‚ÔÏ›·˜. ŒÓ· ÌÂÁ¿ÏÔ ÔÛÔÛÙfi ÊÔÈÙËÙÒÓ
ÌÂÚ‰Â‡ÂÈ ÙÈ˜ ·Ó·ÓÂÒÛÈÌÂ˜ ËÁ¤˜ ÂÓ¤ÚÁÂÈ·˜ ÌÂ ÙÈ˜ ÌÔÚÊ¤˜ ÂÓ¤ÚÁÂÈ·˜, Î¿ÙÈ Ô˘
‰ÂÓ ·Ú·ÙËÚÂ›Ù·È ÛÙÈ˜ ÌË ·Ó·ÓÂÒÛÈÌÂ˜ ËÁ¤˜. ŒÓ· ÌÂÁ¿ÏÔ ÔÛÔÛÙfi ÈÛÙÂ‡ÂÈ fiÙÈ
¤Ó·˜ ˘ÚËÓÈÎfi˜ ·ÓÙÈ‰Ú·ÛÙ‹Ú·˜ Â›Ó·È Î·Ù·ÛÙÚÔÊÈÎfi˜ ÁÈ· ÙÔ ÂÚÈ‚¿ÏÏÔÓ. ∆· 2/3
ÙˆÓ ÂÚˆÙËı¤ÓÙˆÓ ‰¤¯ÂÙ·È fiÙÈ Ë ÂÓ¤ÚÁÂÈ· ÌÔÚÂ› Ó· ‰ËÌÈÔ˘ÚÁËıÂ›. ™ÙÔ ÛËÌÂ›Ô
·˘Ùfi ÈÛÙÂ‡Ô˘ÌÂ fiÙÈ ÔÈ ÊÔÈÙËÙ¤˜ ‰ÂÓ ·Ó·Ê¤ÚÔÓÙ·È ÛÙÈ˜ ˘ÚËÓÈÎ¤˜ ·ÓÙÈ‰Ú¿ÛÂÈ˜
(fiÔ˘ Ú¿ÁÌ·ÙÈ Ë Ì¿˙· ÌÂÙ·ÙÚ¤ÂÙ·È ÛÂ ÂÓ¤ÚÁÂÈ·) ·ÏÏ¿ fiÙÈ ˘¿Ú¯ÂÈ Û‡Á¯˘ÛË
·Ó¿ÌÂÛ· ÛÙËÓ Û˘ÓÔÏÈÎ‹ ÂÓ¤ÚÁÂÈ· ÌÂ ÙËÓ ËÏÂÎÙÚÈÎ‹ ÂÓ¤ÚÁÂÈ·. ŒÓ· Â›ÛË˜ ÔÏ‡
ÌÂÁ¿ÏÔ ÔÛÔÛÙfi (63.03%) ·Ó·Ê¤ÚÂÈ fiÙÈ Ô ‹ÏÈÔ˜ Â›Ó·È ˘Â‡ı˘ÓÔ˜ ÁÈ· ÙË ÌÔÚÊÔ-
ÏÔÁ›· ÙÔ˘ Â‰¿ÊÔ˘˜. º·›ÓÂÙ·È ·ÎfiÌ· Ó· ˘¿Ú¯ÂÈ ·ÚÎÂÙ‹ Û‡Á¯˘ÛË ·Ó¿ÌÂÛ· ÛÙËÓ
ÈÛ¯‡ Î·È ÙËÓ ÂÓ¤ÚÁÂÈ·. √È ÊÔÈÙËÙ¤˜ ‰¤¯ÔÓÙ·È fiÙÈ ÔÈ ÎÂÚ·›Â˜ ÎÈÓËÙ‹˜ ÙËÏÂÊˆÓ›·˜
ÂÎ¤ÌÔ˘Ó ·ÎÙÈÓÔ‚ÔÏ›· ÂÈÎ›Ó‰˘ÓË ÁÈ· ÙÔÓ ¿ÓıÚˆÔ, ‰ÂÓ ‰¤¯ÔÓÙ·È fiÌˆ˜ ÙÔ ›‰ÈÔ
ÁÈ· ÙÈ˜ ÎÂÚ·›Â˜ ÙË˜ ÙËÏÂfiÚ·ÛË˜ Î·È ÙÔ˘ Ú·‰ÈÔÊÒÓÔ˘. °È· ¤Ó· ÌÂÁ¿ÏÔ ÔÛÔÛÙfi
ÊÔÈÙËÙÒÓ Ô ¿ÓıÚˆÔ˜ «·Ú¿ÁÂÈ ÂÓ¤ÚÁÂÈ· fiÙ·Ó ÎÈÓÂ›Ù·È» ÂÓÒ ÁÈ· ÙÔ˘˜ ÂÚÈÛÛfi-
ÙÂÚÔ˘˜, Ë ËÏÂÎÙÚÈÎ‹ ÂÓ¤ÚÁÂÈ· ÛÙËÓ ∂ÏÏ¿‰· ·Ú¿ÁÂÙ·È Î˘Ú›ˆ˜ ÛÂ ˘‰ÚÔËÏÂÎÙÚÈ-
ÎÔ‡˜ ÛÙ·ıÌÔ‡˜ Î·È ÌÂ ·ÓÂÌÔÁÂÓÓ‹ÙÚÈÂ˜ (›Ûˆ˜ ÁÈ·Ù› ÌÂÙ¿ ÙËÓ ÂÈ‰fiÙËÛË ÙˆÓ ·ÓÂ-
ÌÔÁÂÓÓËÙÚÈÒÓ ·fi ÙËÓ ∂.∂. ‚Ï¤Ô˘ÌÂ Ï¤ÔÓ ·ÓÂÌÔÁÂÓÓ‹ÙÚÈÂ˜ ÛÂ ÔÏÏ¤˜ ÂÚÈÔ-
¯¤˜ ÙË˜ ∂ÏÏ¿‰·˜). ∂‰Ò Ô˘ÛÈ·ÛÙÈÎ¿ ·Ú·ÙËÚÂ›Ù·È Ì›· Û‡Á¯˘ÛË ÌÂÙ·Í‡ ·˘ÙÔ‡ Ô˘
ÚÔ‚¿ÏÏÂÙ·È ˆ˜ ÂÈı˘ÌËÙfi Î·È ÙË˜ Ú·ÁÌ·ÙÈÎ‹˜ Î·Ù¿ÛÙ·ÛË˜.

°. ™. Iˆ·ÓÓ›‰Ë˜ – ¢. M. °·Ú˘Ê·ÏÏ›‰Ô˘ – ¢. °. B·‚Ô˘ÁÈfi˜ – A. I. °ÎÔ‡ÙÛÈ·˜ – A. X. TÛÈfiÎ·ÓÔ˜
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17. ∏ ÚfiÙ·ÛË ÁÈ· ÂÎ·È‰Â˘ÙÈÎ‹ ·Ú¤Ì‚·ÛË

∂›Ó·È, Ú¿ÁÌ·ÙÈ, ÔÏ‡ Â˘ÎÔÏfiÙÂÚÔ Ó· ‰È·ÈÛÙÒÓÂÈ˜ ·Ú¿ Ó· ‰ÈÔÚıÒÓÂÈ˜. ¶¿-
ÓÙ· Î¿ÔÈÔ˜ ·Ô‰ÈÔÔÌ·›Ô˜ ÙÚ¿ÁÔ˜ Â˘ı‡ÓÂÙ·È ÁÈ· fiÏ· Ù· ‰ÂÈÓ¿, Î·È fiÏÔÈ ·È-
Ûı·ÓfiÌ·ÛÙÂ Î·Ï‡ÙÂÚ·. ¶ÏËÓ fiÌˆ˜, ·˘Ù‹ Î·ıÂ·˘Ù‹ Ë ‰È·›ÛÙˆÛË ÙÔ˘ fiÔÈÔ˘
ÚÔ‚Ï‹Ì·ÙÔ˜, Î·È Ë ·Ô‰Ô¯‹ ÙÔ˘, Â›Ó·È ÙÔ ÚÒÙÔ ‚‹Ì· ÁÈ· ÙËÓ Ï‡ÛË ÙÔ˘. •ÂÎ¿-
ı·Ú·, fiÌˆ˜, ÙÔ Úfi‚ÏËÌ· Â›Ó·È ‚·ÛÈÎ¿ ÂÎ·È‰Â˘ÙÈÎfi (‰ËÏ·‰‹ ‰ÈÎfi Ì·˜) Î·È ÔÏ-
Ï¿ ÌÔÚÔ‡Ó Î·È Ú¤ÂÈ Ó· Á›ÓÔ˘Ó ÁÈ· Ó· Ï˘ıÂ›. ∆· ·ÎfiÏÔ˘ı· ·ÔÙÂÏÔ‡Ó Ì›· Úfi-
Ù·ÛË ÁÈ· ÂÎ·È‰Â˘ÙÈÎ‹ ·Ú¤Ì‚·ÛË. ¶ÈÛÙÂ‡Ô˘ÌÂ fiÙÈ:

1. ∆Ô Û¯ÔÏÈÎfi ·Ó·Ï˘ÙÈÎfi ÚfiÁÚ·ÌÌ· (‰ËÌÔÙÈÎÔ‡ Î·È Á˘ÌÓ·Û›Ô˘) ¯ÚÂÈ¿˙ÂÙ·È Â·-
Ó·ÚÔÁÚ·ÌÌ·ÙÈÛÌfi, ·ÊÈÂÚÒÓÔÓÙ·˜ ÂÚÈÛÛfiÙÂÚÔ ¯ÚfiÓÔ ÛÙËÓ ÂÈÛÙ‹ÌË Î·È
ÙËÓ ÙÂ¯ÓÔÏÔÁ›·. £· ¯ÚÂÈ·ÛÙÂ› ÛÎÏËÚfi˜ ·ÁÒÓ·˜ ÁÈ· Ó· Â·Ó·Ê¤ÚÔ˘ÌÂ ÙËÓ ÂÈ-
ÛÙ‹ÌË ÛÙËÓ ı¤ÛË Ô˘ ı· ¤ÚÂÂ ‰ÈÎ·ÈˆÌ·ÙÈÎ¿ Ó· Î·Ù¤¯ÂÈ: ÙÔ Î¤ÓÙÚÔ ÙË˜ Û¯Ô-
ÏÈÎ‹˜ ÂÎ·›‰Â˘ÛË˜.

2. ∏ ·Í›· ÙË˜ ÂÈÛÙ‹ÌË˜ Î·È ÙË˜ ÙÂ¯ÓÔÏÔÁ›·˜ Ú¤ÂÈ Ó· ÙÔÓÈÛÙÂ› Î·È ÁÈ· ·˘Ùfi
ÂÚÈÛÛfiÙÂÚÔ˜ ¯ÚfiÓÔ˜ ‰È‰·ÛÎ·Ï›·˜ Ú¤ÂÈ Ó· ·ÊÈÂÚˆıÂ› ÛÂ ÂÎÂ›Ó· Ù· ÂÈÛÙË-
ÌÔÓÈÎ¿ ı¤Ì·Ù·, ÂÊ·ÚÌÔÁ¤˜ ÙˆÓ ÔÔ›ˆÓ Û˘Ó·ÓÙ¿ÌÂ ÛÙËÓ Î·ıËÌÂÚÈÓ‹ ˙ˆ‹. √È
ÂÊ·ÚÌÔÁ¤˜, ·˘Ù¤˜ Î·ı·˘Ù¤˜, Ú¤ÂÈ Ó· ÙÔÓ›˙ÔÓÙ·È.

3. ∏ ÛËÌ·Û›· ÙË˜ ÂÈÛÙ‹ÌË˜ Î·È ÙË˜ ÙÂ¯ÓÔÏÔÁ›·˜ ÛÙËÓ ÔÈÎÔÓÔÌ›· Î·È ÛÙÔÓ ÔÏÈ-
ÙÈÛÌfi Ú¤ÂÈ Ó· ÙÔÓ›˙ÂÙ·È Î·È ÛÂ ¿ÏÏ¿ Û¯ÔÏÈÎ¿ Ì·ı‹Ì·Ù· ÛÙ· Ï·›ÛÈ· ÙË˜
‰È·ıÂÌ·ÙÈÎ‹˜ ÚÔÛ¤ÁÁÈÛË˜. (ŸÙ·Ó Ï.¯. ÙÔ Ì¿ıËÌ· ÙË˜ πÛÙÔÚ›·˜ ·Ó·Ê¤ÚÂÙ·È
ÛÙËÓ ‚ÈÔÌË¯·ÓÈÎ‹ Â·Ó¿ÛÙ·ÛË Ú¤ÂÈ Ó· ÙÔÓÈÛÙÔ‡Ó ÔÈ ÛËÌ·ÓÙÈÎ¤˜ ·ÏÏ·Á¤˜
Ô˘ ÔÈ ÌË¯·Ó¤˜ ¤ÊÂÚ·Ó ÛÙÔÓ ÎfiÛÌÔ). ∞Ó ÔÈ ·ÓÙ›ÛÙÔÈ¯ÔÈ ‰¿ÛÎ·ÏÔÈ Î·È Î·ıËÁË-
Ù¤˜ Ù· ·Ú·ÁÓˆÚ›˙Ô˘Ó, ı· Ú¤ÂÈ ÙfiÙÂ Ó· ÂÎ·È‰Â˘ÙÔ‡Ó Î·Ï‡ÙÂÚ· ‹ Ó· ÂÎ-
·È‰Â˘ÙÔ‡Ó Í·Ó¿. ∏ Û˘Ì‚ÔÏ‹ ·˘Ù‹ Ú¤ÂÈ (ÔÌÔ›ˆ˜) Ó· ÙÔÓ›˙ÂÙ·È Î·È ·fi ÙÔ˘˜
‰È‰¿ÛÎÔÓÙÂ˜ Ù· Ì·ı‹Ì·Ù· Ê˘ÛÈÎÒÓ ÂÈÛÙËÌÒÓ. ™ÙÔ ÛËÌÂ›Ô ·˘Ùfi ¯ÚÂÈ¿˙ÂÙ·È
··Ú·ÈÙ‹Ùˆ˜ ÚÔÛÔ¯‹ ‰ÈfiÙÈ, ¯ˆÚ›˜ ·‡ÍËÛË ÙÔ˘ ¯ÚfiÓÔ˘ ‰È‰·ÛÎ·Ï›·˜ ÙˆÓ ÂÈ-
ÛÙËÌÒÓ ÛÙ· Û¯ÔÏÂ›·, Î·Ú·‰ÔÎÂ› ¿ÓÙ· Ô Î›Ó‰˘ÓÔ˜ ÙÔ Ì¿ıËÌ· ÙË˜ º˘ÛÈÎ‹˜ Ó·
Î·Ù·Ï‹ÍÂÈ Ó· ÌÂÙÔ˘ÛÈˆıÂ› (ÌÂÙ·ÙÚÂfiÌÂÓÔ ÛÂ Ì¿ıËÌ· πÛÙÔÚ›·˜ ÙˆÓ ∂ÈÛÙË-
ÌÒÓ Î·È √ÈÎÔÓÔÌ›·˜ ÙË˜ ∆Â¯ÓÔÏÔÁ›·˜).

4. ∏ ‰È‰·ÛÎ·Ï›· ÙË˜ ÂÈÛÙ‹ÌË˜ Ú¤ÂÈ Ó· ÍÂÎÈÓ‹ÛÂÈ fiÛÔ ÙÔ ‰˘Ó·ÙfiÓ ÈÔ ÓˆÚ›˜,
(·ÎfiÌ· Î·È ·Ó, ÁÈ· Ó· Û˘ÓÙÂÏÂÛÙÂ› Ù¤ÙÔÈ· ·ÏÏ·Á‹, ¯ÚÂÈ·ÛÙÂ› Ó· ÌÂÙÂÎ·È‰Â˘-
ÙÔ‡Ó fiÏÔÈ ÔÈ ‰¿ÛÎ·ÏÔÈ Î·È ÔÈ ÓËÈ·ÁˆÁÔ›). O J. Holman32 ·Ó·Ê¤ÚÂÈ fiÙÈ «fiÛÔ
ÈÔ Û‡ÓÙÔÌ· ÍÂÎÈÓ‹ÛÔ˘ÌÂ Ó· ¯ÚËÛÈÌÔÔÈÔ‡ÌÂ ÙËÓ ¤ÓÓÔÈ· ÙË˜ ÂÓ¤ÚÁÂÈ·˜, ·Îfi-
Ì· Î·È ·Ó ·˘Ù‹ ‰ÂÓ Â›Ó·È Ï‹Úˆ˜ Î·Ù·ÓÔËÙ‹ ·fi ÙÔ˘˜ Ì·ıËÙ¤˜ ÙfiÛÔ ÈÔ Û‡-
ÓÙÔÌ· ı· ·Ú¯›ÛÂÈ Ó· ·Ó·Ù‡ÛÛÂÙ·È Î·È Ó· Î·ıÈÂÚÒÓÂÙ·È ÛÙÔ˘˜ Ì·ıËÙ¤˜». ¶·-
Ú¿ÏÏËÏ·, Ô R. Osborne33 Ï¤ÂÈ fiÙÈ «ÛÙËÓ ÚÔÛ¿ıÂÈ· Ó· ÌË ‰ÒÛÔ˘ÌÂ Î¿ÔÈÂ˜

OÈ ¤ÓÓÔÈÂ˜ ÙË˜ AÎÙÈÓÔ‚ÔÏ›·˜ Î·È ÙË˜ EÓ¤ÚÁÂÈ·˜ ÛÂ ÊÔÈÙËÙ¤˜ ¶·È‰·ÁˆÁÈÎÔ‡ TÌ‹Ì·ÙÔ˜:
ÌÈ· ‰È‰·ÎÙÈÎ‹ ¤ÚÂ˘Ó· ÛÂ ÂÍ¤ÏÈÍË ÌÂ ¯Ú‹ÛË ˘ÔÏÔÁÈÛÙÒÓ

32. Holman J., Teaching about energy-the chemical perspective in Rriver R., Millar R. (Eds) , Ener-
gy matters Centre for Studies in Science and Mathematics Education, University of Leeds (1985) p.
48.

33. Osborne R. Freyberg P., Building on children’s intuitive ideas in Osborne R. Freyberg P.
(Eds), Learning in Science, the implication of children’s science, Heinemann (1985) p. 49.
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¤ÓÓÔÈÂ˜ ÔÏ‡ ÓˆÚ›˜ ÛÙÔ˘˜ Ì·ıËÙ¤˜, Î·Ù·Ï‹Í·ÌÂ Ó· ÙÈ˜ ‰È‰¿ÛÎÔ˘ÌÂ fiÙ·Ó ÔÈ
Ì·ıËÙ¤˜ ¤¯Ô˘Ó ¯¿ÛÂÈ ÙÔ ÂÓ‰È·Ê¤ÚÔÓ ÙÔ˘˜».

5. ∆Ô ÛËÌ·ÓÙÈÎfiÙÂÚÔ fiÌˆ˜ ‚‹Ì· ›Ûˆ˜ Â›Ó·È Ë ¯Ú‹ÛË ÂÎ·È‰Â˘ÙÈÎÔ‡ ÏÔÁÈÛÌÈÎÔ‡
ÌÂ ¯Ú‹ÛË ÔÏ˘Ì¤ÛˆÓ Î·È ‰È·‰ÈÎÙ‡Ô˘ (internet) ÛÙËÓ ÂÎ·È‰Â˘ÙÈÎ‹ ‰È·‰ÈÎ·-
Û›·.

18. √È ÏfiÁÔÈ ÁÈ· ÙÔ˘˜ ÔÔ›Ô˘˜, ÛÙËÓ ÚÔÙÂÈÓfiÌÂÓË ÂÎ·È‰Â˘ÙÈÎ‹ ·Ú¤Ì‚·-
ÛË, ÂÚÈÏ·Ì‚¿ÓÂÙ·È Î·È Ë ‰È‰·ÛÎ·Ï›· ÌÂ Û‡Á¯ÚÔÓÂ˜ ÙÂ¯ÓÔÏÔÁ›Â˜ ∏/À ÌÂ ¯Ú‹ÛË
ÔÏ˘Ì¤ÛˆÓ Î·È ‰È·‰ÈÎÙ‡Ô˘ (internet)

√È πˆ·ÓÓ›‰Ë˜ Î·È °·Ú˘Ê·ÏÏ›‰Ô˘ ·Ó·Ê¤ÚÔ˘Ó34 Ù· ÂÍ‹˜ ÏÂÔÓÂÎÙ‹Ì·Ù· ÙË˜ ¯Ú‹-
ÛË˜ ÂÎ·È‰Â˘ÙÈÎÔ‡ ÏÔÁÈÛÌÈÎÔ‡ ÛÂ Û¯¤ÛË ÌÂ ÙÈ˜ ·Ú·‰ÔÛÈ·Î¤˜ ÌÂıfi‰Ô˘˜ ‰È‰·-
ÛÎ·Ï›·˜. 

1. ¢›ÓÂÈ ÙË ‰˘Ó·ÙfiÙËÙ· ÂÍ·ÙÔÌÈÎÂ˘Ì¤ÓË˜ ‰È‰·ÛÎ·Ï›·˜. √ Î¿ıÂ Ì·ıËÙ‹˜ ÚÔ-
¯ˆÚ¿ÂÈ ·ÎÔÏÔ˘ıÒÓÙ·˜ ÙÔ ‰ÈÎfi ÙÔ˘ Ú˘ıÌfi. √ ËÏÂÎÙÚÔÓÈÎfi˜ ˘ÔÏÔÁÈÛÙ‹˜ ÙÔ˘ ÂÍË-
ÁÂ› ÙË ıÂˆÚ›· ·) ÌÂ ÙËÓ ·Ú¿ıÂÛË ÏËÚÔÊÔÚÈÒÓ Î·ÓfiÓˆÓ Î·È ÂÈÎfiÓˆÓ ‚) ÌÂ
ÚÔÛÔÌÔ›ˆÛË ÂÈÚ·Ì¿ÙˆÓ, ¯ËÌÈÎÒÓ ·ÓÙÈ‰Ú¿ÛÂˆÓ Î·È ÌÔÚ›ˆÓ, Ì·¯ÒÓ, ÙÚfiÔ˘
ÏÂÈÙÔ˘ÚÁ›·˜, ¯·ÚÙÒÓ Î.¿. ™ÙË Û˘Ó¤¯ÂÈ· ÂÏ¤Á¯ÂÈ ·Ó ·˘Ù‹ Ë ıÂˆÚ›· ¤¯ÂÈ ÂÌÂ‰ˆıÂ›
ÌÂ ÙËÓ ·Ú¿ıÂÛË ÂÚˆÙ‹ÛÂˆÓ Î·È ·ÛÎ‹ÛÂˆÓ. ∞Ó Ô Ì·ıËÙ‹˜ ¤¯ÂÈ Î·Ù·ÓÔ‹ÛÂÈ ÙÔ
«Ì¿ıËÌ¿ ÙÔ˘» ÌÔÚÂ› Ó· Û˘ÓÂ¯›ÛÂÈ ÛÙÔ ÂfiÌÂÓÔ ÎÂÊ¿Ï·ÈÔ. ∞Ó Ô Ì·ıËÙ‹˜ ¤¯ÂÈ
ÎÂÓ¿ ÙfiÙÂ ÙÔ ÂÎ·È‰Â˘ÙÈÎfi ÏÔÁÈÛÌÈÎfi ÂÍËÁÂ› ¿ÏÈ ÙÔ ı¤Ì· Î·È ·ÍÈÔÏÔÁÂ› ÙËÓ ÚÔ-
Û¿ıÂÈ· ÙÔ˘ Ì·ıËÙ‹. ™Â ÔÚÈÛÌ¤Ó· ÚÔÁÚ¿ÌÌ·Ù· ˘¿Ú¯ÂÈ Î·È ÂÈ‚Ú¿‚Â˘ÛË ÙÔ˘
Ì·ıËÙ‹. ∞Ó ··ÓÙ‹ÛÂÈ ÛˆÛÙ¿ ÙfiÙÂ ÎÂÚ‰›˙ÂÈ Î¿ÔÈ· ÂÈÎfiÓ·, ‹ ‚Ï¤ÂÈ video ‹ ÙÔ˘
ÂÈÙÚ¤ÂÙ·È Ó· ·›ÍÂÈ ÁÈ· Û˘ÁÎÂÎÚÈÌ¤ÓÔ ¯ÚfiÓÔ Î¿ÔÈÔ ·È¯Ó›‰È.

2. ¢›ÓÂÈ ÙË ‰˘Ó·ÙfiÙËÙ· ‰È·ÊÔÚÔÔ›ËÛË˜ ÙÔ˘ ¯ÚfiÓÔ˘ ‰È‰·ÛÎ·Ï›·˜ Î·È ÙÔ˘ ¯Úfi-
ÓÔ˘ ÌÂÏ¤ÙË˜-Ì¿ıËÛË˜. ∆Ô ·ÓÙÈÎÂ›ÌÂÓÔ ÌÔÚÂ› Ó· ‰È‰·¯ıÂ› ÛÂ ÌÈ· ‰Â‰ÔÌ¤ÓË ¯ÚÔ-
ÓÈÎ‹ ÛÙÈÁÌ‹, ÁÈ· ·Ú¿‰ÂÈÁÌ· ÙËÓ ÒÚ· ÙÔ˘ Ì·ı‹Ì·ÙÔ˜ ÙË˜ ÂÈÛÙ‹ÌË˜, Î·È Ë ÂÌ¤-
‰ˆÛ‹ ÙÔ˘ Ó· Á›ÓÂÈ ÌÂÚÈÎ¤˜ ÒÚÂ˜ ·ÚÁfiÙÂÚ· ÛÙËÓ Ù¿ÍË ‰ËÌÈÔ˘ÚÁÈÎÒÓ ‰Ú·ÛÙËÚÈÔÙ‹-
ÙˆÓ ‹ ÛÙÔ Û›ÙÈ.

3. Œ¯ÂÈ ÙË ‰˘Ó·ÙfiÙËÙ· ¿ÌÂÛË˜ ·ÌÊ›‰ÚÔÌË˜ ÂÈÎÔÈÓˆÓ›·˜ ÌÂÙ·Í‡ ‰È‰¿ÛÎÔ-
ÓÙÔ˜ Î·È ‰È‰·ÛÎfiÌÂÓˆÓ. ªfiÏÈ˜ Ô ∏/À (‰¿ÛÎ·ÏÔ˜) ÂÓÙÔ›ÛÂÈ Ï¿ıÔ˜ ·Ì¤Ûˆ˜ ‰›ÓÂÈ
Û‹Ì· Î·È Ô Ì·ıËÙ‹˜ Ú¤ÂÈ Ó· ÚÔÛ·ı‹ÛÂÈ ¿ÏÈ. ∞Ó Ô Ì·ıËÙ‹˜ ‰ÂÓ ÌÔÚÂ› Ó·
ÂÓÙÔ›ÛÂÈ ÙÔ Ï¿ıÔ˜ ÙÔ˘, ÙfiÙÂ Ô ∏/À Î¿ÓÂÈ ÙË ‰ÈfiÚıˆÛË. ∏ ‰ÈfiÚıˆÛË Á›ÓÂÙ·È ÙËÓ
ÒÚ· Ô˘ Á›ÓÂÙ·È ÙÔ Ï¿ıÔ˜ Î·È fi¯È fiˆ˜ Á›ÓÂÙ·È ÛÙÈ˜ ·Ú·‰ÔÛÈ·Î¤˜ ÌÂıfi‰Ô˘˜ ‰È-
‰·ÛÎ·Ï›·˜ ÌÂÙ¿ ÙËÓ ¿ÚÔ‰Ô Î¿ÔÈ·˜ ¯ÚÔÓÈÎ‹˜ ÂÚÈfi‰Ô˘, fiÙ·Ó ‰ËÏ·‰‹ Ô ‰¿-
ÛÎ·ÏÔ˜ ı· ÂÈÛÙÚ¤„ÂÈ ÛÙÔ Ì·ıËÙ‹ ÙÔ ÁÚ·Ùfi ÙÔ˘ ‰ÈÔÚıˆÌ¤ÓÔ. ¶ÔÏ‡ Û˘¯Ó¿ Ù·

°. ™. Iˆ·ÓÓ›‰Ë˜ – ¢. M. °·Ú˘Ê·ÏÏ›‰Ô˘ – ¢. °. B·‚Ô˘ÁÈfi˜ – A. I. °ÎÔ‡ÙÛÈ·˜ – A. X. TÛÈfiÎ·ÓÔ˜

34. °·Ú˘Ê·ÏÏ›‰Ô˘ ¢.ª, πˆ·ÓÓ›‰Ë˜ °.™., ∂Î·È‰Â˘ÙÈÎfi ÏÔÁÈÛÌÈÎfi, ÔÏ˘Ì¤Û· Î·È internet - Û‡Á-
ÎÚÈÛË ÌÂ ÙÈ˜ ·Ú·‰ÔÛÈ·Î¤˜ ÌÂıfi‰Ô˘», Ú·ÎÙÈÎ¿ 1Ô˘ ¢ÈÂıÓÔ‡˜ Û˘ÓÂ‰Ú›Ô˘ ‰È‰·ÎÙÈÎ‹˜ ÙˆÓ £ÂÙÈÎÒÓ
∂ÈÛÙËÌÒÓ, ∫‡ÚÔ˜, (1999) (ISBN 9963-0-9062-1), ÛÂÏ. 281-296.
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ÁÚ·Ù¿ ‰ÈÔÚıÒÓÔÓÙ·È Û›ÙÈ Î·È ÙËÓ ¿ÏÏË Ì¤Ú· Ô˘ ÂÈÛÙÚ¤ÊÔÓÙ·È ·Ï¿ ÙÔ-
ÔıÂÙÔ‡ÓÙ·È ÛÙËÓ ÙÛ¿ÓÙ· ¯ˆÚ›˜ Î·Ó¤Ó· Û¯ÔÏÈ·ÛÌfi ÙˆÓ Ï·ıÒÓ. ªÂ ÙÔÓ ‰¿ÛÎ·ÏÔ
ËÏÂÎÙÚÔÓÈÎfi ˘ÔÏÔÁÈÛÙ‹ Ô Ì·ıËÙ‹˜ Ì·ı·›ÓÂÈ ·fi ÙÔ Ï¿ıÔ˜ ÙÔ˘ ·ÊÔ‡ ·Ú·¤-
ÌÂÙ·È ÛÙÔ˘˜ Û¯ÂÙÈÎÔ‡˜ Î·ÓfiÓÂ˜, ÂÓÒ ÛÙÈ˜ ·Ú·‰ÔÛÈ·Î¤˜ ÌÂıfi‰Ô˘˜ Á˘Ú›˙ÂÈ ÛÙÔ
‰ÈÔÚıˆÌ¤ÓÔ ÁÚ·Ùfi ÌfiÓÔ Î·È ÌfiÓÔ ÁÈ· Ó· ‰ÂÈ ÙÔ ‚·ıÌfi Ô˘ ‹ÚÂ.

4. ∂ÈÙÚ¤ÂÈ ÛÙÔ Ì·ıËÙ‹ Ó· «·˘ÙÂÓÂÚÁ‹ÛÂÈ» ÒÛÙÂ Ó· ·Ó·Î·Ï‡„ÂÈ ÙÔ ·ÓÙÈÎÂ›-
ÌÂÓÔ ÙË˜ ÌÂÏ¤ÙË˜ ÙÔ˘. √ Ì·ıËÙ‹˜ ÌÔÚÂ› Ó· ÚÔÛ·ı‹ÛÂÈ fiÛÂ˜ ÊÔÚ¤˜ ı¤ÏÂÈ Ó·
‚ÚÂÈ ÙË ÛˆÛÙ‹ ·¿ÓÙËÛË ‹ Ï‡ÛË ‹ Î·È ‰È·‰ÈÎ·Û›· ·ÊÔ‡ ÛÙËÓ ‰È‰·ÛÎ·Ï›· ÌÂ ËÏÂ-
ÎÙÚÔÓÈÎfi ˘ÔÏÔÁÈÛÙ‹ ‰ÂÓ Ù›ıÂÓÙ·È ¯ÚÔÓÈÎ¿ fiÚÈ· Ì¤Û· ÛÙ· ÔÔ›· Ú¤ÂÈ Ó· ÔÏÔ-
ÎÏËÚˆıÂ› Ë ·Ú¿‰ÔÛË Î·È Ë ÂÌ¤‰ˆÛË ÙÔ˘ ·ÓÙÈÎÂÈÌ¤ÓÔ˘. ∞ÓÙ›ıÂÙ· ÛÙÔ ·Ú·‰Ô-
ÛÈ·Îfi Û¯ÔÏÂ›Ô ¤¯Ô˘ÌÂ Û˘ÁÎÂÎÚÈÌ¤ÓÔ ·ÚÈıÌfi ˆÚÒÓ ÁÈ· Î¿ıÂ Ì¿ıËÌ·, Ô˘ Â›Ó·È
ÔÛÔÙÈÎ¿ Ô ›‰ÈÔ˜ ÁÈ· fiÏÔ˘˜ ÙÔ˘˜ Ì·ıËÙ¤˜ Î·È ·ÓÂÍ¿ÚÙËÙÔ˜ ·fi ÙËÓ ÚÔÛˆÈÎ‹
ÙÔ˘˜ ÈÎ·ÓfiÙËÙ·.

∂›Ó·È ÚÔÊ·Ó¤˜ ÙÔ fiÊÂÏÔ˜ ÁÈ· Ì·ıËÙ¤˜ Î·È ‰·ÛÎ¿ÏÔ‡˜ ·fi ÙËÓ ¯Ú‹ÛË Ù¤-
ÙÔÈˆÓ ÂÊ·ÚÌÔÁÒÓ ÛÙ· ÂÏÏËÓÈÎ¿ Û¯ÔÏÂ›·. ∞ÓÙ› Ó· ¤¯Ô˘ÌÂ ÌÔÓÔı¤ÛÈ· Î·È ÁÂÓÈÎfi-
ÙÂÚ· ÔÏÈÁÔı¤ÛÈ· Û¯ÔÏÂ›·, fiÔ˘ ¤Ó·˜ ‰¿ÛÎ·ÏÔ˜ ‰È‰¿ÛÎÂÈ ÛÂ fiÏÂ˜ ÙÈ˜ Ù¿ÍÂÈ˜ fiÏ·
Ù· Ì·ı‹Ì·Ù· Î·È ¿Ú· ‰ÂÓ ÌÔÚÂ› Ó· ·Ú·ÎÔÏÔ˘ıÂ› ÙË ‰Ô˘ÏÂÈ¿ ÙˆÓ Ì·ıËÙÒÓ ÙÔ˘
·ÔÙÂÏÂÛÌ·ÙÈÎ¿, ı· ÌÔÚÔ‡Û·ÌÂ Ó· ¤¯Ô˘ÌÂ ËÏÂÎÙÚÔÓÈÎÔ‡˜ ˘ÔÏÔÁÈÛÙ¤˜ Ô˘ ‰È-
‰¿ÛÎÔ˘Ó Î·È ÙÔ ‰¿ÛÎ·ÏÔ Ó· ·Ú·ÎÔÏÔ˘ıÂ› ÙËÓ ÚfiÔ‰Ô ÙˆÓ Ì·ıËÙÒÓ ÙÔ˘ ÌÂ ÙË
‚Ô‹ıÂÈ· ÙÔ˘ ÌË¯·Ó‹Ì·ÙÔ˜. ªÂ ÙË Ì¤ıÔ‰Ô ·˘Ù‹ ·ÊÈÂÚÒÓÔÓÙ·˜ ÙÔÓ ›‰ÈÔ ¯ÚfiÓÔ
ÚÔÛÊ¤ÚÂÈ ÛÙÔ˘˜ Ì·ıËÙ¤˜ ÙÔ˘ ÂÚÈÛÛfiÙÂÚ·.

5. ªÂ ÙË ¯Ú‹ÛË ÙË˜ ÙËÏÂÌ·ÙÈÎ‹˜ ·Ú¤¯ÂÈ ÙË ‰˘Ó·ÙfiÙËÙ· ‰È·ÊÔÚÔÔ›ËÛË˜ ÙÔ˘
ÙfiÔ˘ fiÔ˘ ‚Ú›ÛÎÂÙ·È Ô ‰È‰¿ÛÎÔÓÙ·˜ Î·È ·˘ÙÔ‡ Ô˘ ‚Ú›ÛÎÂÙ·È Ô Î¿ıÂ Ì·ıËÙ‹˜.
ªÂ ·˘Ù‹ ÙËÓ ÙÂ¯ÓÈÎ‹ Ô ‰¿ÛÎ·ÏÔ˜ ‹ Ô Î·ıËÁËÙ‹˜ ·ÓÙ› Ó· ‚Ú›ÛÎÂÙ·È ÛÂ Ì›· Û˘ÁÎÂ-
ÎÚÈÌ¤ÓË ·›ıÔ˘Û· ‰È‰·ÛÎ·Ï›·˜ ÌÔÚÂ› Ó· ‚Ú›ÛÎÂÙ·È ÛÙÔ Û›ÙÈ ÙÔ˘, ÛÙËÓ ·›ıÔ˘Û·
‰È‰·ÛÎ·Ï›·˜ ÂÓfi˜ ¿ÏÏÔ˘ Û¯ÔÏÂ›Ô˘ ‹ ÛÙÔ ÂÚÁ·ÛÙ‹ÚÈÔ ∏/À ÂÓfi˜ ·ÓÂÈÛÙËÌ›Ô˘,
Ô˘ ÌÔÚÂ› Ó· Â›Ó·È ÛÙËÓ ÁÂÈÙÔÓÈÎ‹ fiÏË, ·ÏÏ¿ ·ÎfiÌ· Î·È ÛÂ ¿ÏÏË ¯ÒÚ·. √È Ì·-
ıËÙ¤˜ Â›Ó·È Û˘Ó‰Â‰ÂÌ¤ÓÔÈ ÛÂ ¤Ó· WAN (Wide Area Network ¢›ÎÙ˘Ô Â˘ÚÂ›·˜ Â-
ÚÈÔ¯‹˜) Î·È Â›Ó·È ÛÂ ı¤ÛË Ó· ‰¤¯ÔÓÙ·È Î·È Ó· ÛÙ¤ÏÓÔ˘Ó ÏËÚÔÊÔÚ›Â˜ ÛÙÔ˘˜ ˘fi-
ÏÔÈÔ˘˜ Ì·ıËÙ¤˜ Î·È ÛÙÔ ‰¿ÛÎ·ÏÔ. ∏ ÙËÏÂÌ·ÙÈÎ‹ ÌÔÚÂ› Ó· ¯ÚËÛÈÌÔÔÈËıÂ› ÌÂ
ÔÏÏÔ‡˜ ÙÚfiÔ˘˜: (·) √È Ì·ıËÙ¤˜ Û˘Ó‰¤ÔÓÙ·È Û˘ÁÎÂÎÚÈÌ¤ÓË Ì¤Ú· Î·È ÒÚ· Î·È
·Ú·ÎÔÏÔ˘ıÔ‡Ó ÙÔ ‰¿ÛÎ·ÏÔ, Ì¤Ûˆ ÙÔ˘ ˘ÔÏÔÁÈÛÙ‹. ∂ÎÊÚ¿˙Ô˘Ó ·ÔÚ›Â˜ Î·È
·›ÚÓÔ˘Ó ··ÓÙ‹ÛÂÈ˜ ÙË ÛÙÈÁÌ‹ Ô˘ Á›ÓÂÙ·È ÙÔ Ì¿ıËÌ·. (‚) √ ‰¿ÛÎ·ÏÔ˜ ÁÚ¿ÊÂÈ
ÙÔ Ì¿ıËÌ· ÛÂ Î¿ÔÈÔ server (ÂÍ˘ËÚÂÙËÙ‹) Î·È Ô Ì·ıËÙ‹˜ ÌÔÚÂ› Ó· ÙÔ ·Ú·ÎÔ-
ÏÔ˘ı‹ÛÂÈ fiÔÈ· ¯ÚÔÓÈÎ‹ ÛÙÈÁÌ‹ ıÂˆÚÂ› Î·Ù·ÏÏËÏfiÙÂÚË. √È ÂÚˆÙ‹ÛÂÈ˜ Î·È ÔÈ
··ÓÙ‹ÛÂÈ˜ ÛÂ ·˘Ù‹ ÙËÓ ÂÚ›ÙˆÛË ·ÔÛÙ¤ÏÏÔÓÙ·È ÌÂ ËÏÂÎÙÚÔÓÈÎfi Ù·¯˘‰ÚÔÌÂ›Ô
e-mail. 

ªÂ ÙË ¯Ú‹ÛË ÙË˜ ÙËÏÂÌ·ÙÈÎ‹˜ ÔÈ Ì·ıËÙ¤˜ ÙˆÓ ÔÏÈÁÔı¤ÛÈˆÓ Û¯ÔÏÂ›ˆÓ, ÌÔ-
ÚÔ‡Ó Ó· ·Ú·ÎÔÏÔ˘ıÔ‡Ó ÙÔ Ì¿ıËÌ· ·fi ÙÔ ÏËÛÈ¤ÛÙÂÚÔ ÂÍ·Ù¿ÍÈÔ Û¯ÔÏÂ›Ô. ŒÙÛÈ
‰ËÌÈÔ˘ÚÁÔ‡ÓÙ·È Î·Ï‡ÙÂÚÂ˜ Û˘Óı‹ÎÂ˜ ÂÎ·›‰Â˘ÛË˜ Î·È ÂÍ·ÛÊ·Ï›˙ÂÙ·È Ë ÈÛfiÙËÙ·

OÈ ¤ÓÓÔÈÂ˜ ÙË˜ AÎÙÈÓÔ‚ÔÏ›·˜ Î·È ÙË˜ EÓ¤ÚÁÂÈ·˜ ÛÂ ÊÔÈÙËÙ¤˜ ¶·È‰·ÁˆÁÈÎÔ‡ TÌ‹Ì·ÙÔ˜:
ÌÈ· ‰È‰·ÎÙÈÎ‹ ¤ÚÂ˘Ó· ÛÂ ÂÍ¤ÏÈÍË ÌÂ ¯Ú‹ÛË ˘ÔÏÔÁÈÛÙÒÓ
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Â˘Î·ÈÚÈÒÓ. √ ‰¿ÛÎ·ÏÔ˜ ÙÔ˘ ÔÏÈÁÔı¤ÛÈÔ˘ Û¯ÔÏÂ›Ô˘ ÂÈ‚Ï¤ÂÈ Î·È ÙÔ˘˜ Ì·ıËÙ¤˜,
Î·È ÙÔ˘˜ ‚ÔËı¿ÂÈ fiÔ˘ Î·È fiÙ·Ó ¯ÚÂÈ¿˙ÂÙ·È. 

6. ∏ ÙËÏÂÌ·ÙÈÎ‹ Ì·˜ ‰›ÓÂÈ ·ÎfiÌ· ÙË ‰˘Ó·ÙfiÙËÙ· Û¯ËÌ·ÙÈÛÌÔ‡ ÂÍÂÈ‰ÈÎÂ˘Ì¤ÓˆÓ
‰È‰·ÎÙÈÎÒÓ ÔÌ¿‰ˆÓ (Ù¿ÍÂˆÓ) Ë ‡·ÚÍË ÙˆÓ ÔÔ›ˆÓ ı· ‹Ù·Ó ÁÈ· ÔÈÎÔÓÔÌÈÎÔ‡˜ ‹
Ê˘ÛÈÎÔ‡˜ ÏfiÁÔ˘˜ ·‰‡Ó·ÙË. (.¯. ‰È‰·ÛÎ·Ï›· Í¤ÓˆÓ ÁÏˆÛÛÒÓ ‹ ÁÏˆÛÛÒÓ ÚÔ-
ÁÚ·ÌÌ·ÙÈÛÌÔ‡ ÛÂ ÔÏÈÁoı¤ÛÈ· Û¯ÔÏÂ›·). 

7. ∂Í·ÛÊ·Ï›˙ÂÈ ›ÛÂ˜ Â˘Î·ÈÚ›Â˜ ÛÂ fiÏÔ˘˜ ÙÔ˘˜ Ì·ıËÙ¤˜ ·ÊÔ‡ fiÏÔÈ ÌÔÚÔ‡Ó Ó·
¤¯Ô˘Ó ÚfiÛ‚·ÛË ÛÙÔÓ Î·Ï‡ÙÂÚÔ ‰¿ÛÎ·ÏÔ, ÛÙËÓ ÔÚÁ·ÓˆÌ¤ÓË ‚È‚ÏÈÔı‹ÎË, ÛÙÔ
ÂÈÚ·Ì·ÙÈÎfi ÂÚÁ·ÛÙ‹ÚÈÔ (ÚÔÛÔÌÔÈÒÛÂÈ˜), ÂÓÒ ÙÔ ˘¿Ú¯ÔÓ ÂÎ·È‰Â˘ÙÈÎfi Û‡ÛÙË-
Ì· Â˘ÓÔÔ‡ÛÂ ÙÔ˘˜ Ì·ıËÙ¤˜ ÙˆÓ ÌÂÁ¿ÏˆÓ ·ÛÙÈÎÒÓ Î¤ÓÙÚˆÓ Ô˘ Â›¯·Ó ÂÚÈÛÛfiÙÂ-
ÚÂ˜ ‰˘Ó·ÙfiÙËÙÂ˜.

8. ∂ÈÙÚ¤ÂÈ ÙËÓ ÚÔÛÔÌÔ›ˆÛË ÂÈÚ·Ì¿ÙˆÓ Ô˘ Â›Ó·È Ú·ÎÙÈÎ¿ ‰‡ÛÎÔÏÔ ‹
Î·È Ê˘ÛÈÎÒ˜ ·‰‡Ó·ÙÔ Ó· Á›ÓÔ˘Ó ÛÙËÓ Ù¿ÍË. ™ÙÔÓ ∏/À ÌÔÚÔ‡ÌÂ Ó· ÚÔÛÔÌÔÈÒ-
ÛÔ˘ÌÂ ÙËÓ ÂÚÈÛÙÚÔÊ‹ ÙˆÓ Ï·ÓËÙÒÓ, ‹ Ó· ÚÔÛÔÌÔÈÒÛÔ˘ÌÂ ÂÈÚ¿Ì·Ù· ÌË¯·ÓÈ-
Î‹˜ ÌÂ ÙÚÈ‚¤˜ (fiÔ˘ ÛÙËÓ Ú¿ÍË Â›Ó·È ¿Ú· ÔÏ‡ ‰‡ÛÎÔÏÔ Ó· ‰Ô‡ÌÂ ÌÂ ÔÈ·
·ÎÚÈ‚Ò˜ ‰‡Ó·ÌË ¤Ó· ÛÒÌ· ·Ú¯›˙ÂÈ Ó· ÔÏÈÛı·›ÓÂÈ, ÂÓÒ ÛÙËÓ ÚÔÛÔÌÔ›ˆÛË ¤¯Ô˘-
ÌÂ Ù· ‰È¿ÊÔÚ· fiÚÁ·Ó· Ô˘ Ì·˜ ‰›ÓÔ˘Ó ÙÈ˜ ÌÂÙÚ‹ÛÂÈ˜ fiÙ·Ó “ÂÊ·ÚÌfi˙Ô˘ÌÂ” ¿ÏÏÂ˜
‰˘Ó¿ÌÂÈ˜). ªÔÚÔ‡ÌÂ Ó· ÌÂÙ·‚¿ÏÔ˘ÌÂ ·Ú·Ì¤ÙÚÔ˘˜ fiˆ˜ Ë ¤ÓÙ·ÛË ÙË˜ ‚·Ú‡ÙË-
Ù·˜ Î·È Ó· ·Ú·ÎÔÏÔ˘ı‹ÛÔ˘ÌÂ ÙËÓ ÂÍ¤ÏÈÍË ÙÔ˘ ÂÈÚ¿Ì·Ùfi˜ Ì·˜. ªÂ ÙÔÓ ∏/À
ÌÔÚÔ‡ÌÂ Ó· ÂÓÂÚÁÔÔÈ‹ÛÔ˘ÌÂ ·Ï˘ÛÈ‰ˆÙ¤˜ ·ÓÙÈ‰Ú¿ÛÂÈ˜. ∞Ó Ë ›ÂÛË, ÁÈ· ·Ú¿-
‰ÂÈÁÌ·, ÊÙ¿ÛÂÈ ÛÂ Û˘ÁÎÂÎÚÈÌ¤ÓË ÙÈÌ‹ Î·È Ë ıÂÚÌÔÎÚ·Û›· ÛÂ Ì›· ¿ÏÏË ÙÈÌ‹, ÙfiÙÂ
ı· ·ÓÔ›ÍÂÈ Î¿ÔÈ· ‚·Ï‚›‰· Î·È… Û˘Ì‚·›ÓÂÈ Î¿ÔÈÔ ¿ÏÏÔ ÁÂÁÔÓfi˜. ∆· ÚÒÙ·
ÂÚÂ˘ÓËÙÈÎ¿ ‰Â‰ÔÌ¤Ó· ‰Â›¯ÓÔ˘Ó fiÙÈ Ë ¯Ú‹ÛË ÂÈÚ·Ì¿ÙˆÓ ÚÔÛÔÌÔ›ˆÛË˜ ÌÂ ¯Ú‹ÛË
˘ÔÏÔÁÈÛÙ‹ ‚ÔËı¿ÂÈ ÛÙËÓ Î·Ï‡ÙÂÚË Î·Ù·ÓfiËÛË ÙˆÓ Ê·ÈÓÔÌ¤ÓˆÓ Î·È ÙˆÓ ÂÈÛÙË-
ÌÔÓÈÎÒÓ ıÂˆÚÈÒÓ, ·fi ÙÔ˘˜ Ì·ıËÙ¤˜ Î·È ÊÔÈÙËÙ¤˜, Î·È fiÙÈ Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ·˘Ù¿
Â›Ó·È ÈÔ ÛÙ·ıÂÚ¿ ·fi fiÙÈ ·Ó Ù· ÂÈÚ¿Ì·Ù· Á›ÓÔÓÙ·Ó ÌÂ ÙÈ˜ ·Ú·‰ÔÛÈ·Î¤˜ ÌÂ-
ıfi‰Ô˘˜ 35, 36, 37.

∏ ¯Ú‹ÛË ÂÎ·È‰Â˘ÙÈÎÔ‡ ÏÔÁÈÛÌÈÎÔ‡ ÛÙËÓ ‰È‰·ÛÎ·Ï›· ·ÚÔ˘ÛÈ¿˙ÂÈ ÔÏÏ¿
¿ÏÏ· ÏÂÔÓÂÎÙ‹Ì·Ù·:
1. O ‰¿ÛÎ·ÏÔ˜ ÌÔÚÂ› Ó· ÙÔ ¯ÚËÛÈÌÔÔÈ‹ÛÂÈ Â›ÙÂ ÁÈ· Ó· ‚ÂÏÙÈÒÛÂÈ ÙÔ Â›Â‰Ô

ÙˆÓ ÁÓÒÛÂÒÓ ÙÔ˘, Â›ÙÂ ÁÈ· Ó· ‰È‰¿ÍÂÈ ·ÚÁfiÙÂÚ· ·˘Ùfi Ô˘ ¤Ì·ıÂ ÛÙÔ˘˜ Ì·ıË-

°. ™. Iˆ·ÓÓ›‰Ë˜ – ¢. M. °·Ú˘Ê·ÏÏ›‰Ô˘ – ¢. °. B·‚Ô˘ÁÈfi˜ – A. I. °ÎÔ‡ÙÛÈ·˜ – A. X. TÛÈfiÎ·ÓÔ˜

35. ¶·Ó·ÁÈˆÙ·ÎfiÔ˘ÏÔ˜ Ã. £., √ ËÏÂÎÙÚÔÓÈÎfi˜ ˘ÔÏÔÁÈÛÙ‹˜ ÌÂ ÏÔÁÈÛÌÈÎfi ÔÏ˘Ì¤ÛˆÓ ˆ˜ Û‡Á-
¯ÚÔÓÔ ÂÚÁ·ÏÂ›Ô ÛÙË Ì¤ÙÚËÛË ÙÔ˘ ¯ÚfiÓÔ˘, ·‰ËÌÔÛ›Â˘ÙË ‰È‰·ÎÙÔÚÈÎ‹ ‰È·ÙÚÈ‚‹ (1997).

36. Dahncke ∏. Behrendt H. and Reiska P., Taking action and learning Physics - Research in Sec-
ondary School Classes in Two countries Regarding Experiments and computer Simulation, in Valani-
dis N., (ed) proceedings of 1st IOSTE Symposium in Southern Europe, Science and Technology Edu-
cation: Preparing Future citizens (2001) Volume II pp. 324-333.

37. McDermott L.C., Students' conceptions and problem solving in Mechanics, in A. Tiberghien,
E.L. Jossem, J. Barojas Eds, Connecting Research in Physics Education with Teacher Education An
I.C.P.E. Book © International Commission on Physics Education 1997, 1998 I.S.B.N. 0-9507510-3-0.
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Ù¤˜ ÙÔ˘. ∏ ÌÂÙ·Î›ÓËÛË Ì¤Û· ÛÙÔ ÂÚÈÂ¯fiÌÂÓÔ ÙÔ˘ ÂÎ·È‰Â˘ÙÈÎÔ‡ ÏÔÁÈÛÌÈÎÔ‡
Â›Ó·È Â‡ÎÔÏË Î·È ¤ÙÛÈ Ô ¯Ú‹ÛÙË˜ ‚Ú›ÛÎÂÈ ÁÚ‹ÁÔÚ· ÙËÓ ÏËÚÔÊÔÚ›· Ô˘ ¯ÚÂÈ¿-
˙ÂÙ·È ¯ˆÚ›˜ Ó· Ú¤ÂÈ Ó· Î·ÙÂ‚¿ÛÂÈ ÙfiÌÔ˘˜ ÂÁÎ˘ÎÏÔ·È‰ÂÈÒÓ ‹ Ó· „¿¯ÓÂÈ ÛÂ
ÂÍÂÈ‰ÈÎÂ˘Ì¤Ó· ‚È‚Ï›·. 

2. O ‰¿ÛÎ·ÏÔ˜ ÌÔÚÂ› Ó· ÙÔ ¯ÚËÛÈÌÔÔÈ‹ÛÂÈ ˆ˜ ÂÚÁ·ÏÂ›Ô, fiˆ˜ Ï.¯. ÁÈ· ÙËÓ Â›-
‰ÂÈÍË ÂÓfi˜ ÂÈÚ¿Ì·ÙÔ˜. ™ÙË Û˘Ó¤¯ÂÈ· ÌÔÚÂ› Ó· ˙ËÙ‹ÛÂÈ ·fi ÙÔ˘˜ Ì·ıËÙ¤˜
ÙÔ˘ Ó· ÌÂÙ·‚Ô‡Ó Ì·˙› ÙÔ˘ ÛÙÔ ÂÚÁ·ÛÙ‹ÚÈÔ Ê˘ÛÈÎ‹˜ Î·È Ó· ÂÎÙÂÏ¤ÛÔ˘Ó ÙÔ Â›-
Ú·Ì·, ·Ó·ÙÚ¤¯ÔÓÙ·˜ fiÔ˘ ¯ÚÂÈ¿˙ÂÙ·È ÛÙÔÓ ∏/À ÁÈ· Ô‰ËÁ›Â˜. 

3. √ÚÈÛÌ¤Ó· ÚÔÁÚ¿ÌÌ·Ù· ÂÎ·È‰Â˘ÙÈÎÔ‡ ÏÔÁÈÛÌÈÎÔ‡ ÂÈÙÚ¤Ô˘Ó ÛÙÔ ‰¿ÛÎ·ÏÔ
Ó· ÌÂÙ·Ê¤ÚÂÈ (·ÓÙÈÁÚ¿„ÂÈ) ÎÂ›ÌÂÓ· Î·È ÂÈÎfiÓÂ˜ ÁÈ· Ó· ·Ú¿ÁÂÈ ¤ÓÙ˘Ô ˘ÏÈÎfi
ÌÂ ÙÔ˘˜ Ì·ıËÙ¤˜ ÙÔ˘. ∫¿ÔÈ· ¿ÏÏ· ÚÔÁÚ¿ÌÌ·Ù· ÚÔÛÊ¤ÚÔ˘Ó ¤ÙÔÈÌ· Ê‡ÏÏ·
ÂÚÁ·Û›·˜ Î·È ·ÛÎ‹ÛÂÈ˜. 

4. O ‰¿ÛÎ·ÏÔ˜ ÌÔÚÂ› Ó· ¯ÚËÛÈÌÔÔÈ‹ÛÂÈ ÙÔ ÂÎ·È‰Â˘ÙÈÎfi ÏÔÁÈÛÌÈÎfi ÁÈ· ÙË ‰È-
‰·ÛÎ·Ï›· Û˘ÁÎÂÎÚÈÌ¤ÓË˜ ‡ÏË˜. ∏ ¯Ú‹ÛË ·˘Ù‹ Á›ÓÂÙ·È ÌÈ· È‰È·›ÙÂÚ· Â‡ÎÔÏË
‰È·‰ÈÎ·Û›· ·Ó ÙÔ ÂÎ·È‰Â˘ÙÈÎfi ÏÔÁÈÛÌÈÎfi ÂÚÈ¤¯ÂÈ ·Ú·‰Â›ÁÌ·Ù· Ì·ıËÌ¿-
ÙˆÓ ‹ Ê‡ÏÏ· ÌÂ (‰È‰·ÎÙÈÎ¤˜) ÂÚˆÙ‹ÛÂÈ˜ ÚÔ˜ ÙÔ˘˜ Ì·ıËÙ¤˜. 

5. O Ì·ıËÙ‹˜ ÌÔÚÂ› Ó· ¯ÚËÛÈÌÔÔÈ‹ÛÂÈ ÙÔ ÂÎ·È‰Â˘ÙÈÎfi ÏÔÁÈÛÌÈÎfi ÁÈ· ·˘ÙÔÂÎ-
·›‰Â˘ÛË (ÛÙÔ Û›ÙÈ) ‹ ÛÙËÓ ÒÚ· ÙË˜ ÌÂÏ¤ÙË˜ ÌÂ ÙËÓ Â›‚ÏÂ„Ë ÙÔ˘ ‰·ÛÎ¿ÏÔ˘.

∞·Ú·›ÙËÙÂ˜ ÚÔ¸Ôı¤ÛÂÈ˜ ÁÈ· Ù· ·Ú·¿Óˆ: ·) ÙÔ ÂÎ·È‰Â˘ÙÈÎfi ÏÔÁÈÛÌÈÎfi
Ó· Â›Ó·È Â‡¯ÚËÛÙÔ Î·È Â˘¯¿ÚÈÛÙÔ ÛÙËÓ ÂÌÊ¿ÓÈÛ‹ ÙÔ˘ ‚) Ë ‡ÏË Ó· Â›Ó·È ¯ˆÚÈÛÌ¤ÓË
ÛÂ Â›Â‰· ¤ÙÛÈ ÒÛÙÂ ÙÔ ÂÎ·È‰Â˘ÙÈÎfi ÏÔÁÈÛÌÈÎfi Ó· Â›Ó·È ¯Ú‹ÛÈÌÔ ÛÂ ‰È·ÊÔÚÂÙÈ-
Î¤˜ ÔÌ¿‰Â˜ Ì·ıËÙÒÓ ÌÂ ‰È·ÊÔÚÂÙÈÎfi ÛÙ¿‰ÈÔ ÓÔËÙÈÎ‹˜ ·Ó¿Ù˘ÍË Î·È ‰È·ÊÔÚÂÙÈÎ‹
ËÏÈÎ›· (‰ÈfiÙÈ fiˆ˜ ¤¯ÂÈ ·Ô‰ÂÈ¯ıÂ› Ë ÓÔËÙÈÎ‹ Î·È Ë ËÏÈÎÈ·Î‹ ·Ó¿Ù˘ÍË ÙÔ˘ Ì·ıË-
Ù‹ ‰ÂÓ Û˘Ì‚·‰›˙Ô˘Ó ¿ÓÙ·) Á) ÙÔ ÂÎ·È‰Â˘ÙÈÎfi ÏÔÁÈÛÌÈÎfi Ó· ¤¯ÂÈ Û¯Â‰È·ÛÙÂ› ·fi
ÔÌ¿‰· ÂÈ‰ÈÎÒÓ. 

°È· fiÏÔ˘˜ ÙÔ˘˜ ˆ˜ ¿Óˆ ÏfiÁÔ˘˜ ÚÔÎÚ›ÓÂÙ·È Ë ¯Ú‹ÛË Û‡Á¯ÚÔÓˆÓ ÙÂ¯ÓÔÏÔÁÈÒÓ
∏/À, ÌÂ ¯Ú‹ÛË ÔÏ˘Ì¤ÛˆÓ Î·È ‰È·‰ÈÎÙ‡Ô˘ (internet), ÛÙËÓ ÂÎ·È‰Â˘ÙÈÎ‹ ‰È·‰È-
Î·Û›·.

OÈ ¤ÓÓÔÈÂ˜ ÙË˜ AÎÙÈÓÔ‚ÔÏ›·˜ Î·È ÙË˜ EÓ¤ÚÁÂÈ·˜ ÛÂ ÊÔÈÙËÙ¤˜ ¶·È‰·ÁˆÁÈÎÔ‡ TÌ‹Ì·ÙÔ˜:
ÌÈ· ‰È‰·ÎÙÈÎ‹ ¤ÚÂ˘Ó· ÛÂ ÂÍ¤ÏÈÍË ÌÂ ¯Ú‹ÛË ˘ÔÏÔÁÈÛÙÒÓ
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