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[eplexopeva EVOTNTOLC

Duon TWV EMOTNUOVIKWY EVVOLWYV,
eTLoTNUOVLIKN/SlepeuvnTiki HEBoSOC,
LLovteAoMoLnon, TELPAATLKI TIPOCEYYLON KoL
dnuovpylkotnta. H olkodbopunon twv
ETILOTNMOVLIKWYV gvvolwV (Ppuyomatdoywyikn
NPOOCEYYLoN), To oTAdLO TNG ETILOTNMOVLKNG
nebodou (mapatnpnon, dtatunwon vnoBecewy,
e\eyyoc urtoBeoewy, K.A1.), xpnon TMNE otnv
ekraldevtikn dtadkaoia, SNULoOUpyLKOTNTAL.




Daoelc TNC AlepeLVNTIKAC
MaBnonc: Oplopot Kot o
AtepeuvnTtikoc KukAocg



H dtepeuvntikn pabnon (1)

e XTPATNYLKN OTOU oL poBntec akoAouBouv
neBOOoUC MOPOUOLEC LE OUTEC ETILOTNUOVWV YLa
Vo Kataokevaoouv yvwon (Keselman 2003)

e AvaKkaAun VEWV OXECEWV HETAEU EVVOLWY, UE
dnulovupylo utoBEcEWV Kal EAEYXO TOUC LECW
TP OYLLATOTIOLNONC MEPAMATWY N TOPATNPNCEWV
(Pedaste, Mdeots, Leijen, & Sarapuu 2012)

* [Mpocgyylon nou mepthapBavet avarmntuén
de&lotNTwyv emiAvuonc MpoBANUATIKWY
Katootaoswv (Pedaste & Sarapuu 2006)
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H dtepeuvntikn pabnon (2)

* Eudaon otnv EVEPYO CUMUETOXN KOL TNV
avantuén vnevBuvotntac amno MAEUPAC
eKTIALOEVOEVOU OTNV avoKAAu PN VEAC YVWONC -
yla tov 16to. (de Jong & van Joolingen 1998).

* EMAYWYLKEC OTPATNYLKEC KaL E€aywyn
CUUTIEPACHATWY (0o Touc HobnTtec) pEow
TELPOUOTIONOU VLo TNV avokAAU PN OXECEWV
LETOEV EVOC TOUAOXLOTOV OET EEQPTNUEVWV 1)
aveéaptntwyv petaAntwyv (Wilhelm & Beishuizen
2003)
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AmoteAeopata EPEUVWV OVAPOPLKA UE
™n OLepeuvnTIkn padnon

* [MOCOTLKEC EPEVVEC UTTOOTNPL(OUV TNV ATMTOTEAECUATIKOTNTO
NnC¢ Stepevvnikng dtadikaoiag we SLOAKTLKNC TPOCEYYLONG
EVOVTL AAAWV LEBOSWV.

* Alepeuvntikn pabnon kaBodbnyouevn peow dtadiktuou
oupBaAeL otnv BeAtiwon dtadopeTikwy Se€loTNTWV OTIWC :
avayvwplon npoBAnuatwy, SnUoupyila EpWTNHATWY Kot
uTtoBeocewv, oXeSLAOUO KOl TPAYHOTOTIOLNON TIELPAUATWY,
ouAAoyn kat avaluvon dedopevwy K.a (Maeots, Pedaste &
Sarapuu 2008)

* He&eA&n tng texvoloylag avéavel TNV AMOTEAECUATIKOTNTO
Twv Olepevvntikwy neBodwv. (de Jong, Sotiriou & Gillet
2014).
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Aladkoota dtepguvnTikne pabnonc

e AMO modaywylkng GKOT[LOLC, n Stadikaoia dlepeuvnTikng Habnong
smuspLZewL o€ umporspsq, AoyKa 0uv686£usveq daoelg, ol
OTtOLEC QLTTOCKOTIOUV VOl OTpELIJOUV v Ttpoooxn TWV
sKnaLéSeuousvwv O€ ONMOVTIKA XOPOKTNPLOTIKA TOU EMLOTNMUOVIKOU
TPOTOU OKEYNC.

* H bdiepevvntikn pabnon dhodoel va eumAEEEL TOUC HaONTEC o€
«oBevtikn» emotnpovikn dtadikaoia avakaivnc.

e [lopotL 0o «KUKAOC» TNC dlepevvnonc epdaviletal wc o okoAouBia
bACEWV, EPEVVNTEC ETILONMALVOUV OTL N dlepeuvnTikn Stadikaoia
nadnoncg 6ev cuvioTA pLo TIPOKAOOPLOUEVN YPOAUULKN OXEoN METAEV
TIOPOLUETPWV.

* JTOXOC TOoU apBOpou eival va avayvwploel Kal va. cuvo Lol ta
ONUOVTLKOTEPQ XOPOKTNPLOTIKA EVOC OLEPELVNTLIKOU KUKAOU

nadnong.
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EpeuvnTko epwtnua

* NMwc¢ ta otadla tnc dtepeuvnTikng nabnong
npemnel va OlevBetnBouv poKeLLEVOU VAL
Hopdormolnoouv gva SLEpEUVNTLIKO KUKAO Kot
eva OLlepeuvNTLKO TAailolo dpaong;

* [lolec OLlepeLVNTIKEC PAOCELC ELvOL
QTOPALTNTEC VLA Lot OAOKANPWHUEVN
dlepeuvntikn dtadkaoio pabnonc;




MeBobdoloyia apBpou

* BiBAloypadikn Epguva

e EmAExOnke nAektpovikn BLBALoONkn EBSCO

 Havalntnon €ywe pe Baon tn A€€n kAeLoL
“inquiry” (e MPOEKTAOELC EVVOLEC OTIWC:
daoelg, otadla, KUKAOC, LoVTEAQ, padnolakn
Stadkaoia K.a.)




MeBobdoloyla apBpou & avaivon
dedopevwv

Process Included

Academic Search Complete,
Central & Eastern European

Selection of EBSCO host Academic Soyrcs, E-
Librarv datab = Journals, ERIC,
torary databases PsycARTICLES, PsycINFO,

and Teacher Reference
Centre

k
“inquiry phases” N = 535
“inquiry stages” N = 920

v “inquiry cycle” N = 294
Search for specific terms in “inquiry models” N = 528
selected databases “inquiry learning processes”
N=31
“inquiry-based learning™
N = 2000

A 4 Addressing inquiry in an
Limitations in Thesaurus educational context as an
terms approach of learning
N=60

Ixnua 1
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AvaAlvon 6edbouevwv

4 ™
& \ OL 6polL tou
KaBe apBpo avaloya e TLG neplypadouv p
TAnpodopleg ou mepleiye SlepeuvnTikeG GAOELG ) ,
KAToTAXOnKke o€ 8O YKPOUT : g&nxbnoav arno kabe DTl e oy e vl
, , &pBpo. A.D. cuMexBnkav amo ta apBpa
1) Av TLEPLYPADEL VEVLKEG TIPOKELUEVOU VO avaAuBo UV Kot va
SlepeuvnTkeG PAOELS N | SlaoadnvIoTOUV OL OXECELG TOUG E
2) Nepypadel paocelg péoa oe aMeg daoeLs.
KArtoLo mlavo SLepeuvnTIKO - /
KUKAO

N /

H emwokomnon
Twv 60 apBpwv

TIOU
ETUAEXONKaV
EYLVE o€ Tpla
otadla
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AmoteAeopata epevvac & oculntnon

 Ta 32 apBpa mou TeEAKWE CUYKEVTPWONKaV emeTpepav
va dSnuLoupynBOel pLol TpwTn ELKOVA YL TLC KOLVEC
daoelc oL omoiec Ba armoteAovcav tTn Baon yla TN
dopn tou «dlepeuvnTLkoL MAALGiLoU Y.

* 1" daon: Twc cuyXwWVeLONKaV oL OPOL TTOU
XpNoLlpomolouvTaL oTta ApBpa MPOKELUEVOU VAL
neplypadouv ot SLEPEVVNTLKEC PAOCELC

e 2" daon: Napovoialovtal oL SLEPEVVNTIKEC PACELC
aAAd KOl O TPOTIOC LLE TOV OTIol0 AUTEC cuvdualovTal
o€ €va evioilo mMAaiolo tou Ba amoTeEAEDEL TOV TTUPHAVOL
TOU KUKAOU blepevvnonc.
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ALEPEVVNTLKEC PAOELC & OLUYXWVEUON

* JUA\EXONnkav 109 opol mou adopouv oTnV
Sdlepevvntikn pabnon.

* AvaAUBNKE TO vONUA TWV OPpWV KoL TIPOEKUPE
opadomolnon LE MoPOUOoLA XOPAKTNPLOTLKA. ATtO
109 6pouc tpoekupav 34 opadec SLEPEVVNTLKWVY
SpooTNPLOTATWV.

* O34 dadikaoiec opyavwBnkav os 11
UTTOPAOELC.

 OL11 urtodaoelC CUYXWVEVLONKOY OE 5 YEVLIKEC
daoelc Stepgvvnonc.
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E @‘ ®daoelg tng Atepeuvntikng Mabnong
i ,‘

13



[evikec paoelc diepevvnonc (1)

e QOrientation (group. 1-3)
* Conceptualization (group. 4-10)
— Hypothesis Generation (group. 6-8 — 11/32 apdpa)
— Questioning (group. 4-5 - 14/32 apUpa)
* |nvestigation (group. 11-21)
— Exploration (group. 11-15)
— Experimentation (group. 11-15)
— Data collection (group. 16)
— Data interpretation (group. 17-21)
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[evikec paoelc Otepevvnonc (2)

e Conclusion (group. 22-27)
* Discussion (group. 27-32)

— Communication

— Reflection

p %0 DAoELg TNG AlepeuvnTikig MdaBnong
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Meplypadn tTwv OLEPEVLVNTIKWVY
bACEWV

Phases and sub-phases of the synthesized inquiry-based learning framework.

General phases Definition Sub-phases Definition

Orientation The process of stimulating curiosity about a topic
and addressing a learning challenge through a
problem statement
Conceptualization The process of stating theory-based questions and/ Questioning The process of generating research questions
or hypotheses. based on the stated problem.
Hypothesis Generation The process of generating hypotheses regarding
the stated problem.

Investigation The process of planning exploration or Exploration The process of systematic and planned data
experimentation, collecting and analysing data generation on the basis of a research question.
based on the experimental design or exploration. Experimentation The process of designing and conducting an

experiment in order to test a hypothesis.
Data Interpretation The process of making meaning out of collected

data and synrhesizing new knowledge.
Conclusion The process of drawing conclusions from the data.
Comparing inferences made based on data with
hypotheses or research questions.

Discussion The process of presenting findings of particular Communication The process of presenting outcomes of an inquiry
phases or the whole inquiry cycle by phase or of the whole inquiry cycle to others
communicating with others and/or controlling the (peers, teachers) and collecting feedback from
whole learning process or its phases by engaging them. Discussion with others.
in reflective activities. Reflection The process of describing, critiquing, evaluating

and discussing the whole inquiry cycle or a specific
phase. Inner discussion.

Mivakag 1
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[MAaiolo dtepguvnTikne pabnonc

<>
<>

CONCEPTUALIZATION

INVESTIGATION

CONCLUSION

ZXAua 2
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JUMTTEPACLOTO

e JTOXOC TOU apBpou NTav N apox EVOC OCUVEKTLKOU
rnAaLolou yla SlepeuvnTkn HABnon armo tTnv Otk
ywvia Twv padntwv.

* H OAn dtadikaoio Ba odnyovoe o€ amotuyia YwpLc TNV
nopouacia tou mAaloiov (mapa MoAAEC pAOELC KoL
evvolec otnv BLBAoypadia)

e To mAalolo cuvioTaTol amo 5 yeVIKEC OLEPEUVNTLKEC
bACELC KAL 9 UTTOKOTNYOPLEC

e ATO TO VEVIKO SLlEPELVNTLKO MAALCOLO HITOpPOUV Val
npokuPouv SLaPOPETIKEC TTOPELEC AVAAOYA LLE TLC
NEPLOTAOELC (MTPOBANUATIKEC).

3 Dadoelg tng Atepeuvntikng Madnong 18




2XNUOTIKN aVOTop oo TooN
Stadkaoilac dlepsuvnTknNe pabnonc

1. Orientation, Introducing a topic, Theory 3. Leaming _challenge. Anchor. Find my topic, Engage,
2. Observation, Providing exploration Leamer investigates scientifically oriented questions
4. Ask, Question, Ask(ing) questions, Developing a 6. Searching for information on the web, Analysing

uestion, Initial inquiry question, Generating a
gciem_iﬁc ut;s.tionfl S;c?,u% of inquiry - 7. Needs assessment
question, Raising and revising Predi - o
questions, Decide my inquiry -—>CONCEPTUALIZATION Hypog)cl;{;g lﬁ.ygdoa[lﬁlcx;%spr:géggg;
question or hypothesis, Intent Setting hypotheses, Hgypothe_sizc
5. Determining what needs to be known, Define problem, ideas, Brainstorming solutions,
Identifying the problem, Identification of question or questions Generate testable hypotheses

17. A_nalgse and represent my evidence, Assessing data,
Analysis, Explain, Analyze, Find pattemns, Evaluating and

9. Plan my methods, Carrying out a plan, Exrerimem design, Develop action plan, Design
studies, Designing experiments, Planning, Plan question, Design of an experiment to

address them [questions] ng;km sense of online information, Collect and inégnpret
10. Equipment and ration ta, Leamer gives priority to evidence in responding to
?:st:a(mc sdemfymg -Plannlng quesno, ,, yse ewdmeénAdnanalalymysngls ga;_t:,m %ﬁmcalmdg?a‘:
- : - Analyzing these data to identi
11. Investigate, Observe, Observation INVESTIGATION Interpretatio ey patterns andmalg
Observation, Collectmy evidence) . inferences

Conduct observation, Explore,
Exploration, Initial observatiorf _
12. Wonder

16. Research, Recording and 18. Organizing data
organizing data, Gathering data, ~ 19 Séyntbcsmn . Generating a synthesis
Investigate, Investigation, Conduct 20. Data interpretation, Integrating different pieces of

13. Resources, Assessin - investigation, Experiment, information to answer the dri tion, Mod:
data Qf their choice to ECE.']TCSS the question Experimentatlgon, Implement plan, Lcamcl: fgrmlflv:tccrs cxplanvz:ltll%&ugimn'cvidcnﬂ:’
14. Sign system exploration 15. Create, Generate  Collect and analyse data, Collecting data 21. Transmediation
22. Refinement, Refine theory 23. Celebration 26. Offer solution, Generate theory, Model
24. Construction, Reasoning with models, Problem CONCLUSION

solving and developing a course/experiment

25. My conclusions, Findini;:ilationships and drawmi conclusions, Inference, Conclusion,
Devise explanations or mechanisms for the pattems, cgn, Draw(ing) conclusions, Conclusion/
Evaluation, Leamer connects explanations to scientific knowledge, Drawing inferences and

conclusions and justifying them, Drawing conclusions and making judgments based on them 27. Evaluating success, Evaluate, Evaluation, Evaluate
) ) action, Evaluate inquiry, Comparing new knowledge
28. Discuss, Debate, Share and discuss my inquiry, Discussing with others, Communicating to prior knowledge, Test the explanations
new understandings, Elaborate, Communicating results, Argument, Discussion and 29. Reflect, Reasoning with evidence about phenomenon,
esentation of new content, Reflection
ommunication, Leamer 30. Predict the outcomes of new
cou;mun.lcatcl.«';rc and justifies experiments, Prediction
explanatio sent in . .
P e gt 31. Decision 32. Preservation
33. Apply, Applying knowledge to new situations, Application and 34. New/further inquiries, Starting new
EF'"“" oriented stagesj expansion, Apply new knowledge to solve practical problems questions to investigate

ZxAua 3
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(2015), pages: 47-61

ey , . ’
e @‘ ®daoelg tng Atepeuvntikng Mabnong
S

20



TeAoc

Daoelc tnc Atepevvntikne Mabnonc:
Oplopot kot AtepeuvvnTtikoc KUkAocg



Xpnuoatodotnon

* To mopov ekmaldeuTLKO UALKO EXeL avamtuxBel oto mAaiolo Tou
eKTtaLOEVTIKOU €pyou Tou dtdbdokovta.

* To £pyo «Avoikta Akadnpaika Madnipata oto Naveniotipio ABnvwv»

EXEL XpNUaTodOTACEL LOVOo TNV avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

* To £pyo vAomoleital oto rAaiolo Tou Emyelpnotakol MpoypapaToq
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnuatodoteital amo tnv
Evpwnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) kot oo eBVIKoug

TTOPOUC.
n EMNIXEIPHEIAKO MPOITPAMMA
K M EKMAIAEYZH KAI AIA BIOY MAGHZH =// EZI-IA
: ** EnEVIVON GTNY UOVWYid TNE YVWEN LUV /
L i:ﬂ

YNOYPTEIO MAIAEIAL KAl BPHIKEYMATQN QMAIKO KOINQNIKO TAMEIO

Evpwmnaikr ‘Evwon EIATIKH YNMHPEXIA AIAXEIPIZHEX
Evpwmaiké Koivwviké Tapeio . . TR
Me tn ouyxpnparoddétnon tng EAAadag kat tng Evpwmnaikig Evwong
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>NUElwpa lotoplkovu Ekbooewv Epyou

To tapov €pyo amoteAel tnv €kdoon 1.0.

ggk , , ,
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>NUElwpa Avadopac

Copyright EBvikov kat Kamodiotplakov Mavernotiuov ABnvwy, ZaxoapoUAa
Yupvaiov 2015. ZayapoUAa Zpupvaiou. «ALGOKTLKN TNG XNUeiag. Oswpleg

Awbaktikn¢ Quotkwyv Emotnuwv». Ekboon: 1.0. ABriva 2015. AwaB<otpo amno
™ Siktuakn StevBuvon: http://opencourses.uoa.gr/courses/CHEM108/
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>NUElwpa Adetodotnong

To tapov LVALKO SlatiBetal pe toug opoug tng adeslac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] R petayevéotepn, AleBvng
‘Exkboon. E&atlpolvtal ta autoteAn €pya Tplitwy m.x. dwroypadiec, Staypappota
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XPNOoNC Toug oto «XZnueiwpa Xpriong Epywv Tpitwv».

©OE0)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmopkn opiletal n xpnon:

* 1ou 6ev mePAOPPAVEL AUECO 1] EUECO OLKOVOLLKO OPEAOC Ao TNV Xprion Tou €pyou, yLa
TO SlovopEa Tou €pyou Kot adelodoyo

* 1ou 6ev meplAapPaveL olkovouLKr) ouvaAlayn we npolnoBeon yla tn xpnon n npooBaocn
OTO £pyO

* 1ou 6ev nmpoomopilel oto SLavouEa ToU £pyou Kal adelodOX0 EUUETO OLKOVOULKO ODEAOC
(rt.x. Stapnuioelc) amod tnv poPfoAr Tou €pyou o€ SLASIKTUAKO TOTO

O Swaovyog pmopel va rapexel otov adelodoyo Eexwplotr adeLa va XpnOLLLOTIOLEL TO €pYO yLa
EUTTOPLKNA Xpron, Eepooov auTo tou {ntnbeL.
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Alatnpnon ZNUELWHATWY

Ornoladnmnote avamapoywyn N SLookeun Tou UALKOU Ba TtpeETmeL
va cUUTTEPLAQLUBAvVEL:

" 10 2nueilwpa Avadopadc

" 10 2nueilwpo Adelodotnong

= N 6nAwon Aathpnong ZNUELWUATWY

" 10 2nueilwpa Xpriong Epywv Tpitwv (epooov umtdpyel)

moll pe touc cuvodEUVOUEVOUC UTIEPOUVOECHOUC.
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>nueiwpo Xpnonc Epywv Tplitwv (1/2)

To Epyo auTO KAVEL Xprjon Twv aKOAoUuBwv £pywv:
Ewkoveg/Zxnuata/Awaypappato/Dwrtoypadieg
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Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license. 20vdeopoc: http://dx.doi.org/10.1016/j.edurev.2015.02.003

2xnua 2: “Inquiry-based learning framework (general phases, sub-phases, and their
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Copyrighted by The Authors (2015). Published by Elsevier Ltd. This is an open
access article under the CC BY-NC-ND license. Zuvdeopoc:
http://dx.doi.org/10.1016/j.edurev.2015.02.003
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Copyrighted by The Authors (2015). Published by Elsevier Ltd. This is an open
access article under the CC BY-NC-ND license. Zuvdeopuoc:
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