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KERDESEK, AMELYEK ELOMOZDITJAK A KUTATASALAPU TANULAST

Hogyan kérdezziink, hogy az fejlessze a tudomanyos gondolkoddast?

Bevezetés
Ez a modul olyan feladatokat és tevékenységeket tartalmaz, amelyek segitenek a tanaroknak abban,
hogy atgondoljak:
e azolyan kérdések jellemzGit, amelyek a tanuldkat reflektalasra és gondolkodasra késztetik;
e azokat a mddszereket, amelyekkel a tanarok arra sarkallhatjak a didkokat, hogy kifejtett,
gondolatgazdag valaszokat adjanak, és ne tekintsék bajnak, ha kézben hibaznak;
e micsoda értéke lehet annak, ha megmutatjak a tanuldknak a “hangosan gondolkodas”
maddszerével, hogy mit is jelent: gondolkodni.

Az itt leirt javaslatokat tekintsik étlapnak, amelyrél a trénerek valogathatnak. A részegységek logikus
sorrendben kovetik egymast, egyre b6vil6 tuddsanyaggal.

Minden jél m(ikodd tandr-tovabbképzési programnak lehetéséget kell nydjtania arra, hogy a
gyakorlé tandrok Uj pedagdgiai elveket prébaljanak ki a gyakorlatban, majd errél beszamoljanak, és
visszajelzést kapjanak. A D részegység ezért alapvet6 fontossagu ebben a modulban.

Tevékenységek
A: Reflektdljunk arra, hogy milyen kérdéseket teszlink fell........ccoviveiiiiiriiiiiciee e, 2
B Milyen kérdések segitik eld a kutatasalapu tanulast? ........cccoeeiieeiiiiicciiie e 4
C Egy tanitdsi 6ra megfigyelése €S €leMZESE .....civcuiiii et 6
C:  Egy tanitasi 0ra megfigyelése és lemMZESE .........coccuvieiiiciiiii i 6
D: Egyfoglalkozas megtervezése, kiprobaldsa és a tapasztalatok megbeszélése.......................... 8
E Solve a problem, "thinking aloud" ............c.ooiiiii e e 10
YT =f o I d=Yo I U =T G Y- o [T V- 11
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A: REFLEKTAUUNK ARRA, HOGY MILYEN KERDESEKET TESZUNK FEL!

A sziikséges idG: 15 perc.

Adjunk egy kis id6t arra, hogy a résztvevdk parosaval vagy kis csoportokban megvitassak a kévetkez6
kérdéseket.

A koz0s otleteket irjak a Handout megfelel6 rovatabal

Ezutan egy nagy ko6z0s diszkusszid jon, ahol megosztjuk egymassal az 6tleteket.

Kérjiik, hogy példakkal is tamasszdak ala a megfogalmazott alapelveket.

A tanarok sokféle céllal sokféle tipusu kérdést alkalmaznak a tanitasi gyakorlatban.
e Milyen tipusu kérdéseket kiillonboztetlink meg?
e  Milyen funkciéi vannak a kérdéseknek?
e Milyen tipusu kérdést haszndlunk leggyakrabban a tanitdsi gyakorlatban?
e Milyen tipikus hibakat koévetiink el kérdezéskor?
Milyen nem kivant hatadsai vannak ezeknek a hibaknak?

Sokféle célbdl tesziink fel kérdéseket, koztik az aldbbi nyolc ok is szerepel:

o érdekl6dést felkelteni, bevonni;

o értékelni az el6zetes tuddst és megértés;

o afelidézést segiteni, hogy Uj megértés jojjon létre;

e hogy a gondolkodast a fontos fogalmakra iranyitsuk;

e segiteni a tanuldkat abban, hogy tudasuk a tényekbdl indulva az elemzésekhez vezessen;
e el6segiteni a problémamegoldds, gondolkodast, értékelést és hipotézisalkotast;

e hogy el6segitsiik a tanuldk gondolkoddsat a tanuldsuk maddjat illetGen;

e hogy lattassunk o6sszefliggéseket.

A kovetkez6 lista a leggyakoribb hibdkat tartalmazza, amelyeket a tanarok elkévetnek:

e Tul sok trivialis vagy irrelevans kérdés.

e Akérdés feltevése utdn a tanar valaszol ra.

o A kérdés egyszer(sitése, ha nem érkezik azonnal vélasz.

o (Csak a legjobbaktdl kérdezni.

e Egyszerre tobb kérdést feltenni.

e Zart kérdések alkalmazdasa, amelyeknek egyetlen helyes vagy helytelen vélasza létezik.

e Feltenni “talald ki, hogy mire gondoltam” tipusu kérdéseket, amikor a tanar tudja, hogy milyen
valaszt akar hallani, és az ettél kiilonb6z6 valaszokat ignoralja vagy elutasitja.

e Sablonosan nyugtdzni a tanuldi vélaszokat: “igy van”, “majdnem j6”, “nem igazan”. Az “igy van”
azért sem jo, mert elbatortalanitja azokat, akik valami mast szerettek volna mondani.

o Nem adunk id6t a tanuldknak a gondolkoddsra vagy a megbeszélésre.

o A helytelen vdlaszok ignoraldsa és tovabbhaladas.
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Primas

Handout 1. Thinking about why we ask questions

What different types of questions are there?

What different functions do your questions serve?

Which types of questions do you use most frequently?

What common mistakes do you make when asking questions?
What are the unintended effects of each of these mistakes?

Common mistake Unintended effect
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B: MILYEN KERDESEK SEGITIK ELO A KUTATASALAPU TANULAST?

A sziikséges idG: 20 perc.
Adjunk némi id6t a kovetkez6k megvitatdsara.
Kérjik meg a résztvevbket, hogy a koz0s Otleteiket a 2-es Handout-on gy(ijtsék dssze.

e  Milyen tipusu kérdések lehetnek megfelel6k a kutatasalapu tanulds el6mozditdsara?

o Adjunk néhdny példat a kozelmultbeli tanitdsi gyakorlatunkbol!

e A 3-as Handout 6t alapelvet ir le a hatékony kérdezésrél.
Milyen hatassal lehet az On tanitasi gyakorlatara ezeknek az alapelveknek, és ami ezekbél
kovetkezik?

Most kiosztjuk a 3-as Handout-ot. Ez a kérdezésre vonatkozo kutatasi eredményeket foglal ssze.
Ezek alapjan a hatékony kérdezésre a kovetkez6 6t dolog jellemzé:

e Atanarolyan kérdések felhasznalasat tervezi, amelyek gondolkodasra sarkallnak.

e A kérdés mindenkihez szdl.

e Atanulék id6t kapnak a gondolkodasra.

e Atanar tartdzkodik a vélaszok mingsitésétdl.

e A tanuldi valaszokbdl a mélyebb megértés és gondolkodas felé vezet folytatdsra torekszink.

Beszéljuk meg ezeket a kutatadsi eredményeket kis csoportokban!

o Az alapelvek koziil melyek vannak rendszeresen jelen a tanitasi gyakorlatunkban?
e Melyik alapelv megvaldsitasat talaljuk a legnehezebbnek? Miért?
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Handout 2.

What kinds of questions promote inquiry-based learning?

What types of questions seem to encourage inquiry-based learning?

Give a few examples that you have recently used.

Now look at Handout 3
This describes five principles for effective questioning.
Reflect on the implications of these ideas for your own practice.

Handout 3.

Five principles for effective questioning

1. Plan to use questions that encourage thinking and reasoning

Really effective questions are planned beforehand. It is helpful to plan sequences of questions that
build on and extend students’ thinking.
A good questioner, of course, remains flexible and allows time 1o follow up responses.

Beginning an What do you already know that might be useful here?
inquiry What sort of diagram might be helptul?
Can you invent a simple notation for this?
How can you simplify this problem?
What is known and what is unknown?
What assumptions might we make?
Progressing with Where have you seen something ke this before?
an ingquiry What is fixed here, and what can we change?

What is the same and what is different here?
What would happen if | changed this.. to this...?
15 this approach going anywhere?

What will you do when you get that answer?
This s just a specisl case of ... what?

Can you form any hypotheses?

€an you think of any counterexamples?

What mistakes have we made?

Can you suggest a different way of doing this?
What conclusions can you make from this data?
How can we check this calculation without doing it
What is a sensible way to record this?

How can you best display your data?

Is it better to use this type of chart or that one? Why?
What patterns can you see in this data?

What reasons might there be for these patterns?

Can you give me & convincing argument for that statement?
Do you think that answer is reasonable? Why?

How can you be 100% sure that is true? Convince me
What do you think of Anne's argument? Why?

Which method might be best 1o use here? Why?

Communicating What method did you use?
conclusions and What other methods have you considered?
reflecting Which of your methads was the best? Why?

Which methad was the quickest?

Where have you seen a problem like this before?

What methods did you use last time? Would they have worked here?
What helptul strategies have you learned for next time?

2. Askqui

tions In ways that include everyone

It is very important that averyone is indluded in thinking about the questions asked, Here are three
ways that teachers have tried to achieve this:

Use a'na hands up’ rule. After a few hands have gone up some students stop thinking
because they know that the teacher will not ask them. When students have their hands up
they oo stop thinking as they already have the answer they want. "Ne hands up"
encourages everyone to keep thinking as anyane may be called upon to respond.

Ask questions that encourage a range of responses. Rather than asking for specific right
answers, ask for ideas and suggestions: “Haw can we get started an this?", “What do you
notice about this?" Everyone will then be able to offer a respanse.

Avoid teacher - student - teacher - studant ‘ping pong'. Encourage students to listen to
and to reply to each ather's responses. Aim for a pattern more like: teacher - student A -
student B - student € - teacher.

Asrange the raom to encourage participation. Think about where students are sitting =
are there same who cannot hear? Can students see and hear one anather so that they can
respond to the points that anather student makes? Itis often better to sit students ina U-
shape, if possible.

3. Give students time to think

The time interval between a teacher asking a question and supplying the answer herself, or
following up with an additional question or comment, is commonly called ‘wait time'. For many
teachers, the mean wait time is less than one secand (Rowe (1974)!). When teachers increase this
wait time to between three and five seconds the research shows that students begin to:

* respond at greater length and with greater confidence;
*  offer more unsolicited, but appropriate, responses;

« affer more diverse, alternative explanations;

« relate respanses to those from other students

Increasing wait time is difficult. Silence in a classroom can be hard to bearl

*  Talkto students about 'wait time'. Make sure that students now that they must take
time to think before responding. (Some teachers even make themselves wait by counting
slowly to themselves: "One, two, three, four, got ta wait a little more”)

* Use "Think - Pair - Share". Ask the question, give 10 seconds thinking time and then allow
30 secands for talking to a partner. After this, everyone should be ready with an answer
and they should know that anyone may be asked for what they think

* Use mini whiteboards - Ask the students to spend 30 secands thinking about the problem
and jatting ideas for the solution onto thelr mini whiteboards. Then ask the students to
share the Ideas they had for starting the problem

4. Avoid judging students’ responses

Interestingly, Rowe (1974] found that i a teacher made judgmental comments, even pasitive ones
such as “Well done!”, then this negatively affected students’ verbal performance even with the
lengthened wait times. Task persistence was greatest where verbal rewards were fewer. When a
taacher jucges every response with ‘ves', [good", ‘nearly’ and 5o on, students are likely ta reason
o themselves

“The teacher said that was good. That is not what | was going Lo say. 5o what | was going 1o say
cannot be good. So | won't say anything.”

Ask open questions that permit a greater variety of responses and reply to students with
comments that do not clase off altemative ideas.

“Thank you for that, that is really interesting. What other ideas do people have?"
5. Follow up students’ responses in ways that encourage deeper thinking

ches encourage further thinking and dialogue:

Ask students to repeat their . R
planation Can you just say that again?
Invite students to elaborate + Can you just say a itthe more about that .

Challenge students to offer a reason

€an you explain why that works?

Cue alternative respanses

Can you suggest another way of doing this

Nod head, rotate hand to indicate that you want

Support with non-verbal interest

age *  What if.?
Make challenging statements + Someane in this group said .. were they right?
Allow rehearsal of respanses + Try out the answer on your partner first

Encourage students to ask

Would anyone like to ask Fat a question about that?

Thinking aloud with students

‘questions.
Ask students to think aloud *  Canyou go through that step by step?
Encourage students to mak
- u e i is .7
P Can you remember something else we did like this
+ Let's think this through together

2010 University of Nottingham




C: EGY TANITASI ORA MEGFIGYELESE ES ELEMZESE

A sziikséges id6: 30 perc.

A 4-es Handout feladatan dolgozunk.
e Hasonlitsuk 6ssze a két megoldast! Melyik a jobb és miért?

most nézziik meg a videoklipet Gwen 6rdjardl, és fontoljuk meg a kdvetkezd kérdéseket:

o Mely alapelveket lattuk megvaldsulni Gwen 6rdjan? Adjunk is ra példat!

o Olyan kérdések felhasznaldsat tervezziik, amelyek gondolkodasra sarkallnak.

A kérdések mindenkihez széljanak!
Adjunk id6t a gondolkoddasra!
Keruljik a tanuldi valaszok mingsitését!
A tanuldi valaszokbdl a mélyebb megértés és gondolkodas felé vezetd folytatasra
torekszink.
o Atanuldk vajon mit tanulhattak meg ezen az 6ran?

(@)
(@)
(@)
(@)

e Olyan kérdések felhaszndalasat tervezziik, amelyek gondolkodasra sarkallnak.
Gwen alaposan megtervezte az drat, vagyis a Ilényeg nem a valaszokon van, hanem a
gondolkodason. Az dra elején hangsulyozza, hogy az éra lényege a gondolkodas minGsége, a
magyardzat és egymas meghallgatdsa. Ezt az (izenetet erGsitik interakcidi a tanuldkkal:
"Szeretnéd elmondani, hogy ez igy miért j6?"; "Hogyan gondolkodsz az utazasrdl? El tudnad
nekem magyardazni ..."; "Hogyan fogod kidolgozni ...."; "Mi lehet még, ami segit? Csak ennyit
mondok: folytasd a gondolkodast!"

e A kérdések mindenkihez széljanak!
Gwen bevezette a “ne jelentkezz” szabalyt, igy 6 valasztja ki, hogy ki valaszol a kérdéseire, és
emiatt a tanuldk folytatjak a gondolkoddst akkor is, amikor mar sziiletnek a valaszok. Megprébal
kicsiholni bel6Slik sokféle valaszt, és arra kéri 6ket, véleményezzék egymas valaszait.

e Adjunk id6t a gondolkodasra!
Gwen id6t ad a tanuléknak arra, hogy egyénileg gondolkodjanak, miel6tt elkezdik a
megbeszélést, és igy mindenkinek van mit megosztania.

e Keriiljiik a tanuléi valaszok mingsitését!
Gwen 0Osszegydjti a tanuldk kezdeti Gtleteit, és felirja azokat a tablara. Ezutdn tovabbi tisztdzd
kérdéseket tesz fol (“Magyarazd ezt el egy kicsit jobban...” és megkdszoni a hozzajarulasukat, de
semmi olyat nem mond a valaszaikra, hogy “igy van” vagy “ez nem elég j6”.

e [Hogy ne essiink teljesen a 6 tuloldaldra: a mdsik modulban mds szempontbdl mintaként
szerepld klipben pl. kétszer hangzik el, hogy “brilidns”. — Cs. Cs.]

e A tanuldi valaszokbdl a mélyebb megértés és gondolkodas felé vezetd folytatasra toreksziink.
Gwen példaul igy kéri meg a tanuldt a részletezésre: “Meg tudndd ezt ismételni?; hangosan
gondolkodast kér: "El tudnad magyarazni, hogyan gondolkodtal?"; alternativ valaszt kér:
"Bethany, szerinted Hannah javaslatai kozil melyik a legjobb"; "Lanyok, Iatjatok, hogy ez hogyan
segit? ... Hogyan segithet nektek?".

[A feladatban szerepl6 arakat at lehet hangszerelni magyar viszonyokra, bar a feladat szévege és a
szerz6k dltal javasolt két ésszer( osztozkodas is erdsen kulturafliggé feladatkit(izésre utalnak. — Cs.
Cs.]
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Handout 4. Observing a lesson

4. Observing a Lesson

Sharing petrol costs

Each day Dan's mum drives him to school. School

On the way, she picks up 3 of Dan's friends, Chris,
Ben and Anne.

Anne

Each afternoon, she returns by the same route and 5 miles

drops them off at their homes.
Ben

At the end of a term, the four students decide to
pay a sum of 100 euros towards the cost of petrol.

Chris

How should they share out the cost?  J
Find some reasonable solutions and say which you Dan
think is best and why.

This map shows where each person lives
and the route taken.

Two reasoned methods are shown below. Which do you consider better?
Method 1:

This is to share the cost in the proportion to the road distance people live from school:

2:5:8:10. So:

Anne pays £8
Ben pays £20
Chris pays £32
Dan pays £40
Method 2:

Assume that, altogether, people will need to pay £10 per mile.

Costs are shared out as follows:

Anne Ben Chris Dan
Last 2 miles £20 £5 £5 £5 £5
Next 3 miles £30 £10 £10 £10
Next 3 miles £30 £15 £15
First 2 miles £20 £20
Anne pays £5
Ben pays £15
Chris pays £30
Dan pays £50
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D: EGY FOGLALKOZAS MEGTERVEZESE, KIPROBALASA ES A
TAPASZTALATOK MEGBESZELESE

A sziikséges idG:
e 15 perces megbeszélés a foglalkozds elétt
e 1 0rds foglalkozds
e 15 perc a foglalkozdst kévetéen

Az egyik feladatot prébaljuk ki a sajat osztalyunkban!
Az 5-6s Handout-ot hasznaljuk egy olyan foglakozas megtervezésére, amely a gondolkodds
fejlesztését allitja kozéppontba.

e Hogyan fogja elrendezni az osztalytermet és a kellékeket?

e Hogyan ismerteti a problémat a tanuldkkal?

e Milyen alapszabalyokat alakitunk ki?

o Milesz az els6 kérdés?

e Hogyan adunk id6t a tanuldknak a valaszadas el6tt?

o Kell-e majd bizonyos pontokon kézbeavatkozni, hogy kozéppontba allitsunk vagy
megvitassunk kiilonboz6 stratégidkat?

e Avégén, a kozos megbeszélés soran milyen kérdések szerepelnek majd?

Javasoljuk, hogy a tanarok rogzitsék maguknak egy tandra egy részletét, és azt az E részben fel
lehetne hasznalni.

A 6-0s Handout-on egy minta dratervet mutatunk be. Ez egy kovetendd modellnek tekinthetd.

Most, hogy megvolt a foglalkozas a sajat tanuldkkal, beszéljik meg a kdvetkezGket:

o Mely kérdések tlintek olyannak, amelyek el6hoztak a leginkdabb gondolatgazdag és leginkabb

megindokolt tanuléi valaszokat? Mivel magyardzhaté ez?
o Mely kérdések nem m(ikodtek olyan jéI? Mivel magyarazhaté ez?
e A kovetkez6 6t alapelv kodziil melyek kertltek felhasznalasra? Adjunk példakat!
e Atanarolyan kérdések felhasznaldsat tervezi, amelyek gondolkoddsra sarkallnak.
o A kérdés mindenkihez szél.
e Atanuldk idét kapnak a gondolkodasra.
e Atanar tartézkodik a valaszok mindsitésétél.
e Atanuldivalaszokbdl a mélyebb megértés és gondolkodas felé vezet6 folytatdsra
toreksziink.
e Mit csindlndnk masképp legkozelebb?
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Handout 5.

Planning for effective questioning

5.  Planning for effective questioning

Plan how you will
arrange the room
and the resources
needed

Arrange students so that they can see and hear one another as well as the teacher.
You may need to rearrange chairs in a U shape or the students could move and
‘perch’ closer together. Or maybe you will move to the back of the room so that the
question is the focus of attention and not the teacher.

Plan how you will
introduce the
questioning
session

silence will be hard for you to bear in the classroom but the students may find it
confusing or even threatening. Explain why there will be times of quiet. For
example:

Plan how you will
establish the
ground rules

If you are using ‘No hands up’ then you will need to explain this to the students.
Some teachers have had to ask their students to sit on their hands so that they
remember not to put their hands up. The students will be allowed to put their hands
up to ask a question, so if a hand shoots up remember to ask them what question
they would like to ask. The students may also be used to giving short answers 5o you
could introduce a minimum length rule e.g. ‘your answer must be five words in

length as a minii .

Plan the first question and think about how you will continue. You cannot plan this
exactly as it will depend on the answers that the students give but you might, for

Plan the first example, plan

will use given

questionthatyou | * totake one answer and then ask others what they think about the reasoning

*  totake two or three answers without comment then ask the next person ta say
what is similar or different about those answers

give thinking time

®  Will you allow 3-5 seconds between asking a question and expecting an answer?

Plan how you will | =  Will you ask the students to think — pair — share, giving 30 seconds for talking to
a partner before offering an idea in whole class discussion?

= Will you use another strategy that allows the students time to think?

Plan how and
when you will
intervene

Will you need to intervene at some point to refocus students' attention or discuss
different strategies they are using? Have one or two questions ready to ask part way
through the lesson to check on their progress and their learning.

Plan what
questions you
could use for the
plenary at the end
of the lesson

Try not to pass judgments on their responses while they do this or this may
influence subsequent contributions.

Handout 6.

A lesson plan on sharing petrol costs

6. Alesson plan on "Sharing Petrol Costs"

The following suggestions describe one possible approach to using the problems with students.
This may take one or two lessons, depending on the class.

1. Introduce the problem, and give time for individuals to think 5 minutes

Issue each student with just one of the three problems.
Explain that in this lesson you are expecting everyone to think things through and to contribute:

Today | am going to make sure you have plenty of time to think. | will give you a problem and
I want you to think about how to get started with it for a few minutes. | will then ask for your
ideas. There is more than one good way of doing this!

No hands up, | will tell you when | want answers and who is to answer.

Now here’s the question | want you to think about ...

Explain how students are expected to start work on the problem:

Read through the problem. How can we get started on this problem? What is known and
what is unknown? What assumptions should we make? Remember | don’t want answers yet;
I want to know your ideas for getting started. You have exactly 1 minute to think starting
now!

2. Collect initial ideas on the board 5 minutes

After the ‘thinking time’, pose the problem again then use the alternatives to
ioning to g i ion. (Record this part for later discussion if possible).

Right let’s get started, what did you think about, Jav?

Thanks for that explanation, Jav.

Does anyone have any comments on Jav’s ideas?

Yes | can see that, what else might we think about Sarah?

We've talked about three good ideas so far; does anyone have anything really different?

Note that these questions are general and strategic. Do not comment on the specifics of the
responses at this stage, even if students press you to tell them what is 'best' or who is 'right.
Instead, simply record these ideas on the board, or get the students to do this as they explain. That
way the ideas will be there for the class to consider as they start to solve the problem. Remind
them that although they have heard several strategies that will help them get started, that they
should choose just one of them to start with. Explain what students should do when they are
stuck:
If you get stuck, think about the ways of tackling the problem we have talked about. Maybe
you could try another one? Remember this lesson is about thinking and reasoning things out,
so sit quietly and think about what you could do, then you could talk to a friend about what
you are thinking. You are on your own, get going!

Now set a target, reminding them to think about the reasons they make decisions as they work:

Right, now I'm giving you twenty minutes to work on the problem by yourselves. Then I'm
going to ask you some questions about what you have done and why you think the ideas you
tried worked or didn’t work.

3, Students work on the problem 20 minutes

Allow students time to engage with the When they ask
that offers strategic guidance rather than technical help. For example:

ask them a questi

Which way did you decide to use to start? Why?

What have you found out? How did you do that?

What didn’t work? Why? What might work?

Think things out for yourself or between you - only call in the professional when you have
tried everything else.

4, Whole class discusses the approaches being used 10 minutes

When most students have made significant progress with the problem, ask the students about the
way that they are working. (It may be helpful to record this part for later discussion).

We are going to review progress so far.

I don’t want answers | want strategies and ideas.

| want to know what you have done so far. What have you tried that didn’t work?
Why didn't it work?

What have you tried that seems to be successful? (5 sec pause for thinking)

Right let’s start with the first question — what did you try that didn’t work and why?

When exploring the unsuccessful ideas remember to ask “What was the unhelpful idea here? What
would have made it work?” You are making sure that the students know its fine to make mistakes
and take wrong turns when solving problems but it's the successful ideas that you want, so after a
few minutes ask for them.

What assumptions made the petrol money sharing much easier?
Can you justify your ideas?

The idea is to provide models that will help students to make more progress on the problem. Make
sure that the students listen to the ideas given. Ask the next student to comment on how similar or
different their idea is to those offered previously, rather than take isolated answers.

5. Students have a second go at the problem 10 minutes

Encourage students to return to the problem and continue working on it using some of the ideas
that have been shared.

6. Whole class reports on their reasoning 10 minutes

Ask students to take turns at presenting their reasoning to the class.
What ideas did you have that worked? Tell us why they worked.

Focus on the thinking rather than the answers. Make sure they know there is no one right answer
to these problems. Ask questions such as:

What was it about Sam’s ideas that enabled her to solve the problem easily?
What did Josh do that was particularly inventive or different?
What ideas did Nils have that you could use?
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E: PROBLEMAMEGOLDAS A HANGOSAN GONDOLKODAS MODSZEREVEL
A sziikséges id6: 20 perc.

A tanarok altaldban ugy mutatjak be a matematikat és a természettudomanyokat, mint tiszta
eredmények és eljardsok halmazat. A tanuldk gyakran nem ismerik fel azokat a lathatatlan, kavargd
folyamatokat, amelyek a tuddsok fejében lezajlanak. Az egyik ok, ami miatt a tanuldk nem elég
kitartdak, hogy teljesen természetes dolog elakadni, hibazni, visszakozni és mas stratégia utan nézni.
Hasznos tehat, ha a tanar modellezi ezeket a folyamatokat egy probléma megolddsanak kezdetétél a
végéig, hangosan gondolkodva és kérdésekkel bevonva az osztalyt.

A tanar-tovabbképzési foglalkozason hasznos, ha egyiitt, hangosan gondolkodva megoldanak egy
problémat.

Prébaljuk megvalaszolni a kovetkezd kérdést, hangosan gondolkodva kozben:
Korulbeliil hany fogorvos van Magyarorszagon?

Gondoljuk at, hogyan éreznénk magunkat, amikor az osztallyal egyiitt dolgozunk olyan kérdésen,
amelyre nem tudjuk el6re a valaszt.

Kérjlink meg két dnkéntest, hogy a tobbiek elé kidllva, hangosan gondolkodassal oldjak meg a
problémat. A tobbiek vegyék fel a tanuldk szerepét, és vdlaszoljanak, ha kérdeznek t6lik valamit.

Végil keresslink tovabbi lehet6ségeket, amelyek segithetnek a tanuldknak annak felismerésében,
hogy milyen gondolkodasi folyamatokat haszndlnak a matematikusok és a természettuddsok nap
mint nap. llyen 6tletek johetnek példaul:

e Videofelvétel készitése arrdl, ahogyan kollégakkal egyitt megoldunk egy feladatot, és a
videoklipet megbeszéljik az osztallyal.

e Atanuldk nézhetnek filmet vagy olvashatnak életrajzokat matematikusokrél,
természettuddsokrdl, akik beszamolnak kiiszkodéseikrdl és az attorésrél. Angolul tuddknak
példaul Andrew Wiles térténete a Youtube-on:
http://video.google.com/videoplay?docid=8269328330690408516

e Miutdn dolgoztunk egy probléman, megnézhetjik, hogy masok, akik szintén kisérletet tettek
a megoldasra, milyen hibakat kovettek el, hanyszor prébalkoztak és milyen zsdkutcakba
futottak bele. A tanuldéknak érdemes kdzosen dolgozniuk azon, hogy megtalaljak és kijavitsak
a “gondolkodasi hibakat.” Azt is illik észrevennitiik, ha jo volt a gondolatmenet, és mashol
esetleg ujra felhasznalhato.
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SUGGESTED FURTHER READING

Effective collection of questions for mathematical thinking
Bills, C., Bills, L., Watson A., J. Mason (2004), Thinkers, Association of Teachers of Mathematics,
Derby. www.atm.org.uk

More effective questions for promoting mathematical thinking

Bills, L. Latham, P. and Williams, H. (2002) ‘Encouraging all learners to think” Mathematics Teaching,
181, pp 14-16

http://www.atm.org.uk/mt/archive/mt181files/ATM-MT181-14-16.pdf

Questioning to enable effective learning and assessment for learning
Lee, C. (2006) Language for Learning Mathematics — assessment for learning in practice. Open
University Press.

Questioning in the mathematics classroom, what really happens and what could happen?
Martin, N. (2003), ‘Questioning styles’, Mathematics Teaching, 184, pp 18-19
http://www.atm.org.uk/mt/archive/mt184files/ATM-MT184-18-19-mo.pdf

Is questioning really important?
Smith, J. (1986), ‘Questioning Questioning’, Mathematics Teaching, 115, p47.

The questions that make pupils think mathematically
Watson, A. and Mason, J. (1998) Questions and Prompts for Mathematical Thinking, Association of
Teachers of Mathematics Derby, www.atm.org.uk
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