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1. Ti aAAayécg emixeipolv Ta véa TT2Z;
2. Tiati To Mépaopa otnv mpdén (Ba) civai 3UoKOAO;

3. TTwc¢ dieukoAUveTal auTo To TTEPAOHA HEOW TOU
HovTéAoU ThE «Mdbnong péow 2 xediaopou»;



1. ‘Eppaon otn MaBnuaTtikoroinon/ MovteAomoinon

MeTdpaon amo Ta "pabnuaTika” oTn «padnuarikomoinon»
(mathematizing)

Bagikn _Apxn: Ta paOnuartikd eivar epyaAeia wou diapecoAaPolv orTnv
opydvwaon/ karavonon evoc gaivopévou:padbnuarikoU, emioTnHoVIKoU, uaikoU.
AUTH n opydvwaon Tou Koapou (Héow Twyv pabnuartikwy) ovopdletar "pabnuartikomoinon”.
2TV TEPIMTTWON TPAyHATIKWY TpoPAnudTwy (X mAnBuopiakh ékpnén) HIAdpe vyia

HovTeAoTroinon.



2) ‘Eppaon ota MaBnuaTika & oto MabnuaTiko ypappaTiopo

KaBopilovral o1 1kavoTnTeg Kai 0e€10TNTEC TTOU XapakTnpilouv To HAOnUATIKA
eyypduparo dropo
va katavoei To mpopAnua (LaBnuaTike, EMIOTAHOVIKO A TTPAYHATIKO)
va oUAAoyileTal KPITIKA KAl oUOXETIOTIKA (: va dnpioupyei ouvdéaeig)
va OIdTUTIWVEI ETTIXEIPAUATA KAl EVAAAAKTIKEG TTPOTACEIC
va ETTIKOIVWVEI TIC OKEWYEIC KAl TA CUPTTEPAOHATA TOU He O1dPopouC TPOTIOUG
va avaotoxdletar (HETAYVWOTIKA 1IKAVOTNTA)



3. '‘Eupaon ornv_Emikoivwvia




T1 Oev yiverar pavepo péoa amo 1o ypamro Keievo Tou T12:

oH TTOAYTIAOKOTHTA TOY ZYZTHMATOZ péoa oto
omoio kaAcitar va epapuootei To TTZ,

H moAumtAokoTnTa £€xe1  ooPap€EC OUVETTEIEC VYid Th
di1daokaAia, kal kdvel dUGKoAn Tnv egdppoyn Tou T1Z oTnv

TAln.



H pa®nupaTikn emikoivwvia
«O1 padntéc emKkoivwvoUv pe didpopouc TpoToug (Tpo@opikd, €ikovikd, ypamTtd), vid
di1dpopouc Adyoug Kai yia diagopeTikd akpoaTthpia (ouppadnTtég, ddokahol, yoveic). Méow
TG eMIKOIVWYViag pUmmopoUyv, 6xI HOVOo va ekppacBoUv, aAAd kal va avactoxacOouv TTavw oTovV
TPOTTIO OKEWYNG TOUG Kdl TOV TPOTIO OKEWYNG TWV GUVOUIANTWY TOUG».

AuTh sivar pia (avayraoTirg) weplopiopévn wepiypagh The
swikoIvwviac.

H emkoivwvia eivai yia 01ad1kacia amddoong vonuaroc ot €va

e€aIpeTIKA OUVOETO TOAUTPOTIKO TOTIO Kai Ox!I amAd pid
d1adikaoia avraAAayng amoyewy.

2 NPEPA, Ol EMIKOIVWVIAKOI Topol Twv Hadntwv €xouv eprAouTIoDEi
dpaparika, auvavovrac diapkwe To xaopa Hetall oxoAciov kai {wngll



Emkoivwvia oe didpopa emimeda:
MeTall pabnrwv
MeTalU daokdAou-padnTwy

MeTall daokaAwv

AigBviig yiveTal €épeuva OXETIKA HE TOUGC TPOTOUC KAl TO TEPIEXOHEVO
TNC EMIKOIVWVIAC TWV EKTTAIOEUTIKWYTPOKEIHEVOU va avTIHETWTIOOEI
OUAAOYIKA TO OUVOETO TOmio TNC EKTAIDEVUTIKAG TPAKTIKAG

EnayyeAyarikn Avantuén (Professional Development)
Koivotntec TTpakTikiAg (Communities of Practice)
MeAéTn MaBnuarog (Lesson Study)




Kat'apxhv pe Th ZYNEIAHTOTTIOIHZH TOY TIPOBAHMATOX

Auo Tnyéc TnC TOAUTTAOKOTNTAC:

EowTtepikn (Ta paOnuaTikad wg yAwood, n HaBnudaTikA ETIKOIVWYVid O€
éva TTOAUTPOTIIKO TrEPIPAAAOY )

E€wrepikn (TToAuTpoTIKOTNTA TOU KTTAIOEUTIKOU TrEPIPAAAOVTOC)

H eowTtepikn kai ewTepIkA TOAUTTAOKOTNTA KAVEl Thv «Onpioupyia
voRuaTtoc» £va oAU OUOoKoAo eyxeipnua.

2 Auepa, mepiaaoTepo amo moTEll



EowTepikn ToAUTTAOKOTNTA:

Ta padnpaTikd we yAwaooa:n yAwooa Twv padnuaTtikwy £XEl
Eva eupU Tedio ONUEIWTIKWY OUOTNHATWY, TWV OToOIWV N
ouvaroTnta eppnveiac amoteAei mpoumoBOeon via TN
Hadnon Twv padnuaTikwy.

E€wTtepikn ToAuTTAOKOTNTA:
H pa®npaTikf emikoivwvia o€ £éva TOAUTPOTIIKO TtepiPAAAov



Ta pabnuartika we yAwooa

To yadBnuaTiko Keigevo gival éva moAUTPOTIKO
KEIHEVO.
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95 InCreming and Decreaing Functions

Exampre 9.94 By studviag the lenming behavios of 2 group of stadeses
a peychologrd determanes thet soceplivery . Lhe ahiley «f the stadents 1o
Zrasp a difficul concopt. s dependent on the number of seaules of the
scacher’s presestation that heve claprned before the concept s imro-
duced. Al the beginning of & | A wedent's wmeerest 1S sramulabed,
Ban ws Me passes. atennon Pecomes diffused. Asalvsis of this proup s
revults mdicate that the abilny of & studess 10 grasp 3 difficubl conoept e
given by the lunction

Gla) = -0 Ly + 26 » 3}

where the value Gr) is 3 measere of receporvity aflier § imautes of
PTEse ntation.

(8p Desermute the vuloss of x for wheeh student receptmity s mcressmg
and decressing

) ls stadont interest bessg stimulated after 11 minwtes ov s attonive-
ness fallieg off™

€ Where w dbe presentation <hould the most difficull concept B
placed?

) For the imcligence bevel of the stedents in this group. o cemain
concept requires a receptiveey of 5% Bs 1 pussibile 40 tec b the students
this concepe™

Soltion (8) Studors inleeest s being simulated when Gde) ioemoreas:
ing. wad at vness s falling off whea Gix) s decrcavng. To
determime where (Fc) s intreming ard wheee il is desreasing, we usg
the dermviastive of €(x) that s, G )= —0.2¢ 4+ 26 We know that Gix)
o increasing where €1x ) = 0, so we solve 1he inegualicy

- 2x 4 L&,

which is equivalent 1o 2> -24% trT
Dixy<2bh vcgualre sge n reversed| -} T ""-__'.-_'_'_‘“
a1 ad )
Thesy, vudess recopevity (=) v incressing for 3 < 13 wed docreasing af ~ -

for x = 1Y |See Figure 2.24.)

(b} Sime G{r) o incroming @ &= b0 stsderl smerest i shill Beag b

stimulated 10 minmes moe 1he peesensaion ut

teh Receparily s increasing Secing the firss |3 marsoes and decrcasing .

after whe fust 1) meoules, masimum recepliviey Oocurs 13 menutes ino (L I T

e preseatation. Thus, che most Sfficull concepe should be discassed 11
inules alter the p s bop

td) Sincw U135} = 599 pad the concops we =ani b0 presend requirnes a H_g\ll 294

receptivies of 55_ 00 ks pussinie 0 tcoach thes concepe 10 thuse studemts w'mm Bome-

-

"
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Plate 7.1(1) Mathematics Example 2,24 (Burgmeier of al, 1990: 76-77)




H moAutpomikéTnTa TWv Kelpévwy onpepa (eikova
bivreo, 01a0IKTUAKEC ouvdEoeIC, NXOC KATT) KAvel Tn
diadikaoia pAOnonc €va  evieAwC  OIdPOPETIKO
EYXEipNUA ATTO EKEIVO TWV TTPONYOULEVWY XPOVWNV.

AUTR N ToAumAokOTRTA  ToUu  paBnoiakou
epIPAAAOVTOC, TIPETIEI vd dATOTEAEDEI KEVTPIKO
onpeio TpopAnparTiopol o€ Hid ¢aocn £MIHOpPWONC.

ATidpaiTnTn N ouvepyaaoia HETACU EKTTAIOEUTIKWY



AUTH n ouvepyacoia 01EUKOAUVETAI HE Th XpHon ThC TEXVoAoyidac
1) AikTua emikoivwyiag eKTAIdEUTIKWYIYIA-avTAAAQYA ATTOYEWY. KAl EUTTEIPIWV

2) Aiktua ouvepyaoiag eKmaIdEUTIKWY HE KoivoUug oToxouc (mx <«AikTuo
KaivoTopiac»)

3) HAekTpovikéC TAaTPopHeG «oxediaopou didaokaAia»

-ATOMIKOX ZIXEAIAZMOZXZ-Epupaon oTn OuvoAIKR diaxeipion TG
Taénc-EE amooracswcg didaokalia

X Science Teaching with Moodle 2.0 (Vincent Lee Stocker, 2011

4) HAekTpoVIKEC TAATYOPHEC «OoXEDIAOHOU Hadnong>»
-2YNEPITATIKOZ ZXEAIAZMOZ-Epgaon otnv ewiAoyn dpaoTnploTATWY
HE OUYKEKPINEVOUC HaOnoiakoUc otoxouc-YAomoinon Tou paOnparog otnv
Taén

“Learning by Design” (Kalantzis & Cope, 2006)
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Analysing a Children's Television Phenomenon: Using Hi5 as a Teachit

http:/cglearner.com/activity /edit_both/17

CGLearner - Learning By Design

Designing:

Purpose
Resources
Teaching Tips
Pre-required
Reflections

Assign te
Objective
Assign to
Assessment

Assign to Mode

Learning
Standards

Set Copyright
Show
Manage Files

Search Learning
Elements

Analysing a Children's Television Phenomenon: Using Hi5 as a Teaching Resource: Activities

Add new activity Delete current activity Overview with Objectives Overview with Assessments

Current Activity: Edit Teacher Edit Student Edit Both

( Update Information )

Process: ‘ Experiencing the new
Experiencing the known

Short desiCanceptualising by naming

<pView Conceptualising with theory
Analysing functionally
Analysing critically

Long descApplying appropriately

‘Applying creativel
Shared vi — :

Rainbows.

Student shert description:
<pWatch HiS</p>

Student long description:

The first viewing would nat Involve direction In order
to enable students to engage with the program In an
uninterrupted way.

Watch the HIS program Summer Rainbows.

Draw or write what happens In the Summer

During a second viewing, students are asked to Rainbaws program.

draw/write things that happen in the program.
During the second viewing the program can be
paused for students to draw and make notes.
Alternatively, the teacher can record student
respanses on the whiteboard.

— ]

The assumption 1s made here that HIS Is very
familiar to students - hence the starting point
'Experiencing the Known'. However, there may be |4
sorme students [n the class who have never seen KIS

)

| k2@ CE|EE L 2@)
@ H J @) v | Format v & H J @ v | Format v
—aldx x| e - —alE % x 2w

= | = |

= i=
2 £

( Update Information )

lOverview

q‘ View a Hi5 Program

Identify What Children
Know About Hi5

Identifying the
Elements of a HiS
Program

Investigating the Hi5s
Characters

How the Characters
are Represented

Identifying the
Structure of a HiS
Program

View and Unfamiliar
Children's Television
Program

Surveying the Most
+ Popular Hi5 Character

Evaluating the Appeal
% of HiS

Exploring His
Merchandising

Exploring the Hi5
+ Website

Analysing Another
Children's Television
Program

Creating a Children's
Television Program
Segment

Mran irnf th ranrdar




T1 gac wpoowépel To HovréAo TG «Mabnong péow Zxediaopol»;

TTpoPAémel TNV moAumAoKOTNTA TOU meEPIPAAAovTOC HETA OTO Omoio
e€eAiooeTal n di1daokaAia. EmiTpénel Tnv sioaywyn sikovag, Pivreo, AXoU, KAT

AnAadn o oxediaocpoc viveTal o éva wOAUTPOTIKO wepPIPAAAov.

Eomialel oTn dnpioupyia vonparog péoa aro TNV emiAoyn KaTtaAAnAwv
dpaocTNPIOTATWY

Evraooel Asitoupyika tnv afioAdynon otn d1daokaAia

Méow Tnc (e€aipeTika QIAIKAC O0TO XPNOTN) NAEKTPOVIKAC TAATYOPHAC
oxedIAoOHOU ETMITPETEI TNV OUVEXN aAvaTpoodoTnon Tou oxediaocHoU Kal
TNV AvoIXTN EmiKoIvwvia HE ATOHA TOU £XOUV TouC idloug d1daKTIKOUC
OTOXOUC

‘Exel éva oTépeo, moAAamAd TEKUNPpIWHEVO, OewpnTikO UTOPaBpo

‘Exer aloAoynOci OeTika oTnv npafn péoa amo €vav woAU peydalo apoOuo
EPEUVWYV



Marti otnpifetar oe €va 10xupd OewpnTiIKO HOVTEAO He oOdgeic,
peAAIOTIKEG, TIPAKTIKEC epapuovéc. Eivai, dnAadn, pia Oewpia, pe
AEITOUPYIKA e@apuoyn.

Mari xapaktnpietal amo ToAUTPOTIIKOTNTA
lMari evioxUel Th ouvepyaoia
Mari «giAd oTn YAwooa Tou paénrn»

EBivai pia Ocswpia mou ekppalel TiIC oUyXpoveC avTIARYEIC yid Th
AidaokaAia kai Tn Madnon



3R-BASIC 4C-Curriculum 5E-Instruction

21st Century Student Outcomes
and Support Systems

Learning and
Innovation Skills — 4Cs

Core Subjects — 3Rs
and 2 Ist Century Themes Infarmation,
Media, and
Technology
Skills

Life and

Career Skills

Standards and
\ Assessments
\:urriculum and |I'Iil;r'l.ll:tiﬂ/

\ Professional Development /
Learning Environments




Ottel we oToxo TnE di1daokaAiac: Thv dmoKTNoNn EMIOTNHOVIKAG YVWONC

TTw¢ amokTiérar n emorTnuovikl yvwon,
w.X. 11 ONHAIVEl «KAVW HadOnuaTika»;

Znpaiver: Méow Twv mapakdtw 5 Pacikwv diadikaciwv, ZXEAIAZS)
TNV mopeia pou mpog Th uadnon:LEARNING by DESIGN

Engage, Explain, Explore, Elaborate, Evaluate
EunAékopal, EEnyw/Epunvedw, Aigpeuvw, Ene€epyalopar, AfioAoyw

«Designing is the things we do to know and the rhetorical
representations of those things’ (Kalantzis and Cope, 2005).



O padOnThG amoKTA yvwon, vonudTtodoTWVTAC TV euTelpia Tou, dnAadh amodidovrag
vonua oTIC KATAOTAOEIC ToU avTipeTwmiCel, Héow Teaodpwv diadikaciwv (knowledge
processes):

'Experiencing'-Biwvovrag. . ..
'Conceptualising’- EvvoloAoywvrag. . ..
'‘Analysing’ -AvaAUovTag. ...

'‘Applying’ -Epapuolovrag. ..

AnAadn, péoa amo autéc Tic diadikacieg, «oxedialer» autodc o idiog, T pHadnon
TOU.




experiencing applying

creatively




1) H piwpaTikn @don oToxelel 0ThV €10aYWYN TOU «vEou» HEod ATTO ThV
EUTTEIPIA TOU KYVWOTOU».

'Experiencing the Known’'-'Biwvovrag 10 yvwoTd' : AvaoToxaopog oTIg
EUTTEIPIEC, EVOIAPEPOVTA, OIKEIOUC TPOTTOUC EKPPACNC Kal avaTtdpdaTdong...

2) 'Experiencing the New'-'Biwvovrag 1o véo': EpupdmnTion oe véeg
KATAoTdoeIC Kal Keipgeva, ouAAoyn vEwv dedopévwy, ME ZYZTHMATIKO
TPOTIO

>1n A1dakTikA Twv MaBnuaTikwy auTth diadikaaia
gival yVwoTh wg:

Opi1CovTia MaBnuaTikomoinonh-

Horizontal Mathematization (Freudenthal, 1991)




T1 onpaiver ENNOIOAOIMHZH;

poomta®w va EZHTHZ QQ/EPMHNEYZ() Tnv gumeipia
LIOUV.

Me dUo TpoTTOUC:

1) AiatuntwvovTtac opiopoUlc
Evromilw opoi6TnTEC KAl 81aPOPEC

TT.x. Méoa amo 8paoTnp16TNTEC OHAdOTIOINGNG
(Ze 11 poider, oe 1 drapépetr..)-->Opiopdc

ENNOIOAOMHZH MEZ() OPIZMON



2) AiaTtuntwvovTac Bswpicc (EPUNVEUTIKA OXAHATA)
Yid va gpunNveEUOW TRV EUTTEIPIA HOU
Evromi{w ox£ocic kKAl guvOETEIC

[ari ouuBaiver kdri, KATwW amo molEC 77pou77095’a£/§,'....-9@£wp f\l.l(]TC],
["evikeUoeIC

EvvoioAdynon péow Oewpiwv

«2.& auth Tn diadikacia ThC yvwong, o HABNTAC amopakpUveTal amd Tnv dueon
gUTEIpia KATd HAKOC €VvOC  KATAKOpUuwou dfova eupdBuvong otn yvwaon,
OIEPEUVWVTAC UTTOKEIPEVEC OOHEC, AITIEC Kal OXEOEIC, TTOAAEC ATTO TIC OTOIEC
mOavov va civar avTiBete¢ pe TR O1aicbnon Kair va TpokaAoUv Tnv KoIvh
Aoyikn» Kalantzis & Cope (2005)




AEITOYPI'IKA:Aigpeuvw Tn véa yvwon ot Padoc

O1 pyadnTéc avamTUooouv Kail KaAAlepyoUv 1IKavOTNTEC Yid . AoYIKA OKEWN,
TpoPAeyn, utoOean, emaywyn, Tapaywyn.

AvamTuooouv CUCTAKATA TUTTIKOU GUAAoOYIOHOU

MaBaivouv va oképTovral «Hadnuarika»
E€oikeiwvovral pe Ta padOnuarika «epyaAeia>> ouAAo

MaBaivouv HaONUATIKEC «TPAKTIKEC AOYOU» (mathema
(m.x., Chapin, O'Connor & Anderson, 2003; Michaels et al., 2002),

>1tn AidakTIKA Twv MaBnpaTikwy o1 ¢aoeig

TNG gvvoloAdynong Kai Tng AsIToupyikhAG avaAuong,
xapaktnpiCovrar w¢ Vertical Mathematization

KATAKOPYEH MAOGHMATIKOTIOIHXH (Freudenthal, 1991)




1. O1 yaOntéc paBaivouv va avaAUouv Tov KOOHO Kal Td idid
Ta MaBnuarikd, ge KPITIKA HaTid.

2. MeTayvwoTIKOC avaoToxXaouog

Dewey (1933) «...To va karavoeig kAT onuaivel 0TI UTTOPEIG
va O0€IC TIC OXEOeEIC ToUu He dAAAa mpdypdrd:  TOIEC
OUVETTEIEC TIPOKUTITOUV ATIO AUTO, TI TO TTPOKAAEi ...AUTEC Ol
ox&oeig OgV €ival TAVTA TTPOWYAVEIC».



O paénrtnc/Tpia
AvaAUel oxéon aiTiagc-amoTeAEopaToc
TTpoPpAnuartifetar  yia  OIKOVOHIKEC, KOIVWVIKEC — Kdl
TIOAITIKEC ETITITWOEIC TG OUYKEKPILEVNC YVWONC
Y100eTei ThV TPOOTITIKA TOU dAAou
Epunvelel To «mtpopavéc»

TTapaBéoel diapopeTIKEC eppnveiec, PAETTEl Ta TpdyHaTda
amo OI1APopEC OTMTIKEC OTNV TIPoOoTdOeid Tou va amodooel

vonua (What if...)



Aueoa

Anpioupyika

MNa mapdadeiypa eAéyxeTal n 1IkAvOTNTA TOU HABNTA va «Tepdaei» atmo Hid
Hoppn avamapdoTrach o€ Hid AAAn, va <«UETAPEPEI» Th yvwon Tou
amékTnoe oc dAAo TrAaioclo péoa R €€w amo Ta MaBnpartikd, va Kdvel
TIPOEKTATEIC KATT







Lemrming by Dezign

KNOWLEDGE OBJECTIVES

To Experfence

A= a result of completing this Learming

Element, students wall be able to:

- Talk and exchange mformation about
their town, obtzin information about
an unfarmbar envronment and

=  Locate mformaton from books,
public hbrary and the Internet.

To Concepruallse

=  Be able to use different sources to
take notes: books, photographs,
Infermet, questonnaires and
mierviewng people.

- Be able to use the power pomt

- Be able to use digital photographs as
a source of teaching

To Analyse

- Expressing opinions — Power point

To Apply

D plan of a dream town.
- Create a nuodel.

FINDING OUT

By Beilng

By domg thus work you wall learn aboat:

= Yourtown and the village.

=  The facilibes and differences betarean
the towm and the villaze.

=  Locate information from books,
actual real-hife expenence,
photographs and the Internet.

By Connecting

By domg this woik vou wall learn about:

=  The town and the village.

=  The fambfies and differences betareen
the town and the village.

By Thinking About

- The advantages amd disadvantages of
bhxving m a townfvillage.

- The differences betareen the towmn and
the vllage.

By Dolng Things

B creating our hbrary display, we wall be

able to :

= Do research by taking notes and
wihng essays.

=  Use a digtal canwera.

- Create a dream towmn.



EuxapioTw!

EMXEIPHEIAKDO TMTPOIMPAMMA -
EKMAIAEYZH KAI AlA Bll:f'l" MAEHEH = Ez I-IA
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