Questioning A La Bloom




Tihe Variables off @uestions

¢ Who you ask

¢ When you ask it ( place in the lesson, time off day, day.
off week!)

¢ What you ask

¢ Why'you asked! it

% How you ask it

o Where you askiif

» Howieng willSieranswersiake?
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¢ Asking the right
question at the
right time.

@Uuesiioning

OK, STranger: .-
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Level 1: Knowledge
exhibits previously learned material by recalling facts, terms, basic

concepts and answers.

Key words: who, whati, why, when, -
omit, where, which, choose, find, &)

how, define, label, show, spell, list,
matich, name, relate, fell, recall,
select

QUesTions:
Whattis). .. 2 Howiis ... ?
Whereis . .. 2 When did

appen?

IHow: did happen? IHow wolld
you explainf 2

Wiy dids s 2 How woelld ol
descriper 2

Whenidid™ > 2 Caniyoulrecall " 2

IHowiwouldoulshiowE 22 Can ol
seleci 2

Wiho weresthermains 22 Canyoulliss o
Three 2 turer is Dr. Clarence Tibb:

. . S whose 20-year career has culminated in h:s
WaldganZ 2 W g e recent autobiography, ‘Zoo Vet—1 Quit!
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Level 2: Comprehension

¢ Demonsiirating understanding of facts and
ideas by organizing, comparing, translating,
interprefing, giving descripiions and
stating main;ideas.

® Key wordsy compare, coniirasi, demonsiraie,
interpret, explain, extend, illustrate, infer,
outline, relaiie), rephrase, firansiate;, summarize,
shiow), classify

John Caiarella
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Level 2 Comprehension- Questions:

How: would you classify the type
of ...?2

IHow would you compare . .. ?
confrast ... ?

Will'you state or interpret in
your own words . . . 2

IHow! would'youlrephrase fhe
meaning . . . 2

Whait' factsior ideas show:. . . ?
What s tthe mainideaioft. .. 2
Which statements stuppori . . . 2

Can you explain whai is
HAppeninge s S Whdiisimeanis: .2

Wihaircanyolursay aboui 2
WhicChisH e besi answers 2

IHowiwolldiyoulstmmarizes . 2

John Caiarella



Level 3: Application

¢ Solving problems by applying acquired knowledge,
facts, techniques and rulesiin a different way.

9 Keywords: apply, build; chieose, consiruci, developy
inierview, make Use o, organize, experimenis Wi,
plan), seleci solves itilize, modell identity

John Caiarella



Level 3: Application- Questions:

How would you use . . . ?
What examples can you find tor. .. ?

How would you solve using
what you have learned™ .2

How would you organize to
show.. . . ?

IHow! would you show!your
understanding of . .. ?

Whaii approachiwould'youiuse foi. . . 2

IHow would yeu apply: whatl youl learned
T develop. . . 2

;/Vha’r ofiher way wouldiyou planifor. . .

Whatwoeuldiresulifif. .. 2
Cah youlmake uUse of the facis fo.. . . 2

Wihaitelemeniis:wolld ol choose 10
CHAnge 2

Wga’r frachsiwolldiol seleciorstions

Whairquesiionsiwoelld el askin an
IRTERVISW WA 22

John Caiarella
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Level 4: Analysis

¢ Examining and breaking information into parts by
identiifying motives or causes; making inferences and
fiinding evidence to support generalizations.

¥ Keywords: andlyze, caiegorize, classity, compare,
contrast;, discover, dissect, divide, examine, Inspect,
simpliity, strvey, take pariiin, tiesi for, distinguish
iS5 disiinciion) heme), relalionships, funciiony
moiive, inference, assumpiion) conclusion

John Caiarella
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Level 4: Analysis- Questions:

What are the partsior features of . .
L ? GENETIC ENGINEERNG 10
IHow! is related tor. . . ? I —
Why do you think . .. ?

What isi the theme . . . ?

What mottive is there. .. ?

Can you list the partsi. .. 2

What infierence caniyou make. .. . 2
Whati conclusions: can you draw:. . . 2
IHow: would youlclassify:. .. 2

IHow wouldiyoulcatiegorize:. .. 2

Canyou identify thedifference
parisi .2

Wihaitrevidence can youlfind o2
\DNhaT iSiherelationship betiween;. o

Tk o) ’?""."",
’ h'"u nm‘-m' o

Cag voulmakerardistinciion befweens

WI;\aT is the function of ... ? "Okay...is there anybody ELSE whose homework ate their dog?"
Wihaiiideas UsHifys s,

John Caiarella



Level 5: Synthesis

¢ Compiling information fogether in a different; way by
combihing elements in a new. pattern or proposing
alternative solutions.

% Key Words: build, chieose, combine, compile, compose,
consiruct;, creaie, desigh, develop), estimaie,
fformulatie, imaging, invent, make Up), eriginate, plan,
predici, propose, solve, solution), suppose, discuss)
modify, chiange), eriginall impreve, adapi;, minimize;
maximiize, deleie) 1heorize, elabvoraie, fiesi, inprove,
AppPEN), clhiange

John Caiarella



Level 5: Synthesis- Questions:

What changes would you make to
solve . ..?

How would you improve . . . 2
What would happeniif. .. 2
Can)you elaborate on fihe reason

Can, youl propose an alternative:. .
?

.C.an youlinvent . .. 2
IHow would veu adapi
o creaite a different nn?
IHow: cotldiyot chiange (modify)
Theploi(plan)s s 2

Whaircotlarse done o minimize
(maximize) s 2

Ihside the#SUn
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Level 5: Synthesis- Questions:

¢ What way would you designi. . . ?

¢ Whai could be combined tio improve (change). . . ?
¢ Suppose youlcould what would youido. . . . 2
¢ How would you'test .. . ?

# Can you fermulate a theory for. .. 2

% Can you predici the outcome if. . . 2

» How wouldlyourestimate fhe resulisifor. . . ?

» Whali fflacisicanyolu compiles. .. 2

9 Canyol consiruciamodelaitwelld change .. 2
¥ Canyousnink ot an eriginali way o e s 2

John Caiarella



Level 6: Evaluation

¢ Presenting and defending opihions by making judgments
aboutt information, validity of ideas or quality of work
based on a set of crifieria.

o Key Words: award), choose, conclude, crificize, decide,
defend, determine, dispute, evaluate, judge, justify,
measure, compare, mark, rate, recommend, ruleon
select, agree, interpret, explain, appraise, priorifize,
opinion),  sUppert, imMperiance, crifieria, prove, disprove,
assess, inflluence, perceive, valte, estimate, influence,
deduch;

John Caiarella
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Level 6 Evaluation

Questions:

Do you agree with the actions . . . ?
with the oufcomes. . . ?

What is your opinion of . .. ?
IHow would you prove . . . ? disprove
?

Can you assess| the value or
importance of .. .2

Would it be better it . .. 2

Why didiThey (the character)
choose!. .. 2

What woeuldiyoulrecommmend . .. 2
IHowiwoeuld el ratertine: . 2

Wihaitwould veulcifertiordefiend iihe
ACHIONSIE 2

IHowiwolldourevalliahes 2
IHow cotld Vouldehermines s 2

John Caiarella
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Level 6 Evaluation

What choice would you have made . . . ?

What would you select'. . . ?

IHow would you prioritize . . . ?2

What judgmenit would you make aboui . . . ?

Based on whai you' know, hiow! would'yourexplain;. . . 2

What information would youluse fiorsuppori fihe view:. . .

IHow! wouldiyoul justify:. .. 2

What datiaiwas Used tolmake the conclusion . .. 2
Why was (i befter fhai. .. 2

IHow wouldioulprieritizerhe factsy . ?
IHowiwoelldiollcomparesneNdeasiu s 2ipeople s 2

John Caiarella
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The Wizard of Ooze

TOPIC: Polymers

PFOB)LEM IHow: doiwe make and' then investigate tihe propertiesiof
slime

INQUIRY SKILLS: Measuring, predicting, formulat Rypoinesis,
Using numbers, recoraing daiid, opserving.

MATERLALSE 255 soluiiion polyvinyl alcornol
drepper boiiie (or dropper)

medicine cup
Siiirrer
2 /o) sodilm: Terravorate solution

Jehnr Caiarelle




The Wizard of Ooze

Procedure:
I like to prepare the medicine cup beforehand.
Pour 10 ml. of polyvinyl alcohol into the cup.
Prepare dropper boftles with 30-50 ml. off sodium tetraboratie.

Add 6-10 drops of sedium tietraborate, to the polyvinyl alcohol
and stir vigorously.

What iappened?
IHow! can you make i fhicker?: Thinner?: Wihy?2

Usihglgraphi paper, measure iihe area off the slime.
Measure fhe massi Wihien yol' are done), ol can save ihe
s]ime by puifinghittiniaibaggie or covering e cup with
cellophane (anoitiier polymer):

Slimy questions:

Asid grroupis Develop diquestion jor edchioi Blooms liaxenomic
@uesiioniCevels:

John Caiarella
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The Wizard of Ooze

TEACHER BACKGROUND:

Slime is a fluid polymer that is over 987
water. The water acts as a bridge linking the polyvinyl alcohol tio
The sodium tietraborate tihroughrhydrogen bonding. The
crosslinked polymer will sheariis twisted andi is
endothermic(absorbs heat) as it flows, getting cold in your
hands. Whew! What doesi That' mean? = Well there are two
moleculesi floating around'in water andl hihe water says - hiey you
fwo should be buddies, and connects them toieach other. They
meet some! friends and fihen fihey allf join fiogetiier andleveryone

eiis along sowellithat youlcanit geir tinem apari=( The Wil
00SE Co%

Polymers: are’large moeleculestbuili by conneciing many small
moleclles.  Somerpolyiers arenaitral and oifhers;are syninetic.

Boiih kindsiare albig pari off our lives. Polymersitdehave in
interesiing ways becalse o thieiriong chain'struciure ash we
Seer With sliime or cobleck:

John Caiarella
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The Right Number
How do you find the answer when you don't know what the question is?.

The marketing department needs fo know the direct manufac‘rur'in? costs of an Oreo cookie. In order to
improve the cookie it will be necessary to know the amount of: the filling that will be automatically placed on
each cookie durinlg the manufacturing process. It is/imperative that the filling appearsito be generous in
amount without s ?Eing over the sides. How much filling can be placed on the boftom cookie soi it is
completely covered bufi doesn'ti leak over the sides?

When scientiists fry 1o solve problems where there is no know answer they have to come up with an
nypothesisi (educated guess) and then experiment to firy fo find the r‘ighf answer. Often scientists will
bring their result o conferencesiwhere otther scientists will listen tor hypotheses and compare their
answers o what: isisupposed 1o be the same experiment.

Instead of yummy Oreoi cookies and cream filling, we'll be using pennies and water.
Each team will receive five pennies, a dropper, recording card and graph paper.
See how many: drops will fif on a penny: before if overflows.

Repeait tihe experiment 5l fiimes

Record resulis onithe recording card.

Record the results of all 5rexperimentsion the graph paper.

Discuss; your: results withianotihier group.

WhyZisithere suich a range of resuliis?s Wirite reasons (variables) ohirecording card:
Choose 3ivariables: Repeaitilie experiment.

Record these resilitision recording card:

Grraphl = Discuss

Wirite a summary paragraph describing whaiyol were proudiol asiyourtiried o selve this problemiand flien
what yeulwouldiimprove i youlwere tiordol it againt

John Caiarella



¢ How many questions|in a day?

Jehnr Caiarelle



Developing
Scientific Thinking
witih Effective
@Uuesiiions



To Help Students Build Confidence and
Rely on Their Own Understanding, ask

¢ Why is that True?

¢ How did youl reach tihat conclusion?
¢ Does thatl make sense?

¢ Can youlmake a model fio show: fhai?

John Caiarella



To Help Students Learn to Reason
Scientifically ask........

¢ Is that ftrue for all cases? Explain
¢ Can you think of a counter example?
¢ How would you prove that?

¢ What assumpitions! are you making?

John Caiarella
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To Assess Student Progress ask.......

Car(njygu explain whnat you have done so far? What else is there
1o do:

Why: did youdecide to use this method?

Can you| Think of another method that might have worked?

I's there a more efficient strategy?

Whati do you notiice when.....?

Why: did you decide folorgahize your results like ihai?

IHave youl theughi' of allitihe possibilities? IHow! can you e sure?

John Caiarella



To Help Students Collectively Make Sense
of Science ask......

¢ Whai do you think about what __ said?

¢ Do youiagree? Why or Why noi?

¢ Does anyone have fihe same answer bui' a different:
way: to explain it?

¢ Do you understand what s saying?

» Can you convince fhe rest off Us fhat your answer
makes: sense?

John Caiarella



¢ Do you see a pattern? Can youlexplain the patiern?
» What are some possibilities here?

¢ Can you predicii e nexi one?

¢ Whal decisionido youl think hie/she should make?

John Caiarella



To Promote Problem Solving ask......

¢ What do you need to find out?

¢ What information doiyoui have?

¢ What stratiegiesiare you goihg fo use?

¢ What tools/materials will'you need?

y What do youTaink e answer or resulf will be?




L K R R N N 4

To Help When Students Get “Stuck”,

How would youidescribe the problem in your own words?
What doiyou know: that is not stated in the problem?

What facts doiyoulhave?

IHave you seen similar problems?” What did you do with tihem?
Would it help o create a diagram or draw. a picture?

IHave you compared' your work with anyone else?

John Caiarella



To Make Connecting Ideas Among
Applications ask......

¢ How does this relate to?

¢ What ideas or procedures have we learned that were
useful in solving the problem?

¢ What' Science did youl find inithe newspaper las
nighi2

& Caniyoulgive me an example ofi2

John Caiarella
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To Encourage Reflection ask.............

How: did youi get your answer?

Does| your answer seem reasonable?” Why or Why not?
Can you explain your method to us all?

What ift you had started with___ rather than 2
What iff you could only use ?

Whati have youllearned or fiound out: tioday?

Did youllearn or Use any hew words today? Whait do tliey mean?
IHow: do you spell fhem?

Whati are the “key poinis® or " big ideas:?

John Caiarella



The Questioning Classroom

¢ A recent article with the title “How To Annoy: students™ answered the dilemma
simply:

¢ Ask tilem questions!: Good guestions; are annoying-and: stimulating
and excifting andlindispensable’ iff you want: to pace instruction
through' continuallassessment:

¢ Most off Usi form guesitions by intuition (Paul Oio, 1991), with a
IifHle praciice we caniraise tihe levellof guestioning and, i fiurn, fihe
amouni? off assessmenir in our classrooms (Gilbert 1992),

John Caiarella




The Questioning Classroom

¢ The most common kind of classroom guestion, quick recall, elicits
the lowest level of response.

¢ Examples are What is the definition of mass?" and “Wheniwas
The eleciiric light bulb invented?*

¢ [Faced wifihi such questions, studenis can either be “right* or
“Wrong’. If your'goall aii the momenit isiai the “knowledge™ level,
such guestionsi canigauge tihe progressiof your class.

John Caiarella



The Questioning Classroom

Consider these examples offered by Gilbert:

Application Questions

“What Is the force on ebject C?”

“What will the effect off the treatment be?”
Analysis Questions

“\Which statements are inferences?”

ANhat Is the connection LewWeen: crime andidrugs?”
Synthesis QUestions

~Basen o tie data, WAL IS eUI Conclusion 7
“HewAweulcN/eUesty/oul NYPOESIS?:
Evaltiatien @UEestions
=HOWAIS/OUIFPESIHGRICERSISIEARWItIINIEIS 7
SIWRaWaYISH/GUIRMELOH SCIEIiIc?=

John Caiarella



The Questioning Classroom

¢ o pace a classiwithiquestioning, we need to slow! the rate of
conversation markedly.

y Studentsimustilearn tio sifi quietly and give the questionedi siudent
time to reflect.

ey musitalserlearn when 10 stpporis aneiner siudenitwitinia
Sliggesiionior an ahiswer:

Jehnr Caiarelle
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The Questioning Classroom

Learning to form, pace, and interprei good questions are vital skills in
classrooms moving toward the Standards.

Good questions andlanswers supporit inquiry: inia classroom;
poor questionsi create an atmosphere that stifles risk-taking.

Good' questions provide on-going assessment, helping our decisions; aboui
instiruction be more effective.

And as a questioning fieacher, we become a valuable medel for our
students.

John Caiarella
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Questioning

Using Questions
Teachers Questions:

The questions| that teachers ask are important: iniinfluencing
children's responses, actions and thinking

Aspects of questions that have to be kept in mind:
productive and unproduciive questions

open and' clesed qguestions

person-centiered and subject centered quesiions

Childrenrespond 1o openiand person-ceniered questionsishowing
Jeachersiihnat ey have ideasifhai are worin, considering.

John Caiarella



The Questioning Classroom

. Different kKinds of guestions are
needed for different purposes:
for clariiying words, for
developing proecess skKills, fior
eliciting| 1deas;, fer helping the
develepmentoifideas; fiertninking el
gl iernaiVeNdeas; el asSEssment; eic:

John Caiarella



Questioning

¢ Ideas for encouraging questions
Having thingsi in the classroom which stimulate curiosity:

Making sure that displays and collections have associatied inguiry
guestions for the childrenifo read, ponder and perhaps explore
incidentally to the main work of the class.

Initroduction off @ “question off the week” activity where materials
and' associated quesiionsiare on offer fo the students as a stimulus
o ihought' and action which might: be incorporated intor classwork.

MakKing “questionsttorinvesiigates lists that canibe linked forpopular
infermaiion books:

John Caiarella



Questions Questions Questions

¢ Positive reinforcement
¢ Having a question box in the classroom

¢ Helping children fio identiify more clearly whai they.
wani' o khow! andl phrasing quesitions which' can be
answeredi by’ fheir own inquiry: clarifying ihe
observation which gave rise o e question

John Caiarella



Sample Open-Ended Questions

*
*
What does this make you think
o2 ”
<
In whai ways are these
different? .

Whalmaterialsididyou use?
Whatwould happeniifiyou.......2
Whal-mighti youltry insiead?
lellfme abouiityoeur

Jehnr Caiarelle

What does! it look like?

What: does it remind you of?
What does it feel like?

What cah you do hext time?
Whatt can you fell me abou: if?

lellfme whaii happened?,
Whai couldiyou do insteadp:

Whichione doiyoellhave more




Sample Questions

¢ Is one object longer/shorter than the other? Why?

What can you tell me about the
Things youl have?
Telllme what it looks! like?.

IHow: did youidoi that?
What will youl dor next after youl finish thait?

I'sithere anything else you could do/use
How! doryoulKnow?

Wihaitare some difiiierent fhings you could Tiry?

What is it made

Jehnr Caiarelle




The Right Question at the Rigiii-Time

— Measuring and counting questions ; "!Z

¢ Questions such as ‘how many?’, ‘how long?’ and ‘how: eften?’, are measuring
and counting questions to which the children can check their answers
themselves. They can use new: skills, learn touse new instiuments, and feel
confident, for ne teacher can challenge your measuring ruler. These questions
lead naturally to the next category of guestions: comparison guestions. ‘Isiis
longer, strenger, heavier, mere?” These are comparisen guestions and there
ane many ways of phrasing them. Often|they ane preceded by hew much?’,
Whichr adds,a guantitative aspect andinecessitates greater accuracy/.

¢ Comparison questions

s Other, more qualitiative, comparisen questions; bring aboli sharper
observaiion. Foriinstance: Ih how many:ways are your'seeds;alilke and how
dor ey diffffer?2: Carefiilly phrasedicomparison questionsihielp children io
bringlerder interchaos and Unityiin variety. Classifying, attribuie games)
making identification keys, or makingrtables oif collectied data), are disgluised
COMParisen quesiions:

John Caiarella



The Right Question at the Right Time

— Attention-focusing questions

¢ The simplest kind of productive question:is the straightforward ‘have you
seen’, or do you notice type of question. These fix aftention on some
significant detail which might easily be overlooked. Children ask these
guestions at all times but particularly at the introduction of new objects of
study. The necessary: initial' exploration of hew materials, the ‘messing
about’ and ‘getting to khow you' stage of exploration, is very much a can you
see and do youl notice situation. The what?" questions closely follow, of
course. What is ii?° What does it do?" "Whaii does; it show! abour ifself?"
‘Whait: happens?’ ‘What do I find inside (ouitside?’), ‘Whati do I see, feel,
hear?" And simple observation is the route fo tihe firsi simple answers),
followed! by more complicatiediquesiions:

s lleachersihiow and why quesiions

s ey are, whai' Jios Elstgeesi calls, reasoningi questions and fiheyloifien ask
f'or some sorl of explanation. INaturally ihese questions: tend fio start witkih
howlandiwhys and thatiistwherestherdangerilies: e anxiols fieacher might;
wanitorleithimseliloose iniworihy buirwoerdy explanationsiwhnichiwillnoite
rooediin The childrenis experience.

John Caiarella



The Right Question at the Right Time

— Action questions

¢ These are the what happens if* questions which canialways'be truthfully
answered. They entail simple experimentation and never fail to provide a
result. They are productive questions of great value and particularly
appropriafe at the beginning of a scientific study: to explore tihe properties
of unfamiliar maiterials, living or non-living, off fierces; af work, and of small
events taking place.

Whaihappensiif you place your anilion;in damprsand?
Whaihappens|if you pinch the seedleavesiofif a young growing plant?
Whait*happensiifi ol placea cuihing or hwig in waier?

Whai happensiifiyou puityoeur Swigripside down?.
Whatthappenstifiyourhold Vel maghet near a match?
Whaihappensiiftyol firew atfiny piece ol paper i a spideris wel?:

® & ¢ ¢ o o
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The Right Question at the Right Time

— Problem-posing guestions

¢ After sufficient activities provoked by the type of guestions just
described, children become ready for a new. tiype of question: fthe more
sophisticated can you find a way to' question. This will always set up a real
problem-solving situation fowhich children enthusiastically respond,
provided it makes sense foi them.

¢ Eltgeesi once asked a class of children, Can you make your planit grow

sideways?’ Students patiently continued with: ‘Whait: happens: if experiments. Plantisiwere placed ih
wet and! dry: condiftions, in dark and!inilighi: corners, in bigiboxesiand!inicupboeards, inside collars off
whitie and black paper), upside down, on their side, and'in various; combinations; of these. Noticing the
ways in which tihe plantsiresponded, the children became aware that they could somehow: control the
growiih of plantisiin certainiways,

s \When the guestion Can you findia way: fiormake your planitgrow sideways:
reappedred later filiereiwas noi only alconiidenitreaciion) herewas alsora
goodivariety e atiempis) allfsensible; all sasedion newly:acqired
experience), andialloriginal:

John Caiarella



The Rignt Question at the Rignt Time

What is a ‘wrong’ question?

The real character of wrong questions lies in their ‘wordiness’. They are purely verbal questions which
require wordy answers, often neatly dressed ih bookish phrases.

Generally the answers precede the questions and are to be found'in textbooks. They can also be
obtained from blackboards and preserved in copybooks. When, therefore, a wordy question is asked,
children tiry to look for the words of the answer and are tofally lost when they cannot be found.
These questiions are not problems fo be solved. They draw away from scientiific problem solving.

What isia good guestion? A good guestion isi the firsi step fiowards an
answer; isia problem, toiwhich ihere isia solution. A good guesiion|is a
stimulating question whichiisian invitiation fo a closer look, a new: experiment:
or a fresh exercise. lhe right question leads towhere the answer can be

found; o the real objecisior events under sfudy, thereiwhere hiie solution
liesthidden

e righirquesiiontasks children forshiow rather ihan torsay: ilie answers they.
can go)andimake sure for ihemselves, Eltgeesi callsisuch guesiions
‘produciivesquesiions) becalse theyistimulaie productive achiviiy.

John Caiarella
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The Right Question at the Right Time

— Summary ofi main points

— A guestion already has within It the kind of answer
that can be given, even before It Is spoken. There
are many different kinds ofi guestions

— . The purpose of teachers” guestions should be to
promoete childrenrs activity and reasening. Questions
whichl de net de this (Unpreductive guestions) are
these which ask only aboeut knewledge oif Wolrds,
often for repetition’ off Woerds given; earlier by the
teacher or te be eund Inra beek:.

@uestiens which encourage activity (productiverquestions) come inVarious
kinds and formiahierarchyireflectingtihe experience oftitie children:

@UEsiions Which promoiie redsoning) oiien starirWithEwiy-oriow: and can
erasked by ol ieacher and class, Iilias been stiggesied fnal ieachers:
Whyiquesiions shouldNncludesine phrases wihy, doyouNhinks and shiould be
carefullystimediserthiaiichildrenhave ihiernecessarylexperience fo form a

Viewrwhichnsigenuinel ez own:

John Caiarella



The Rightt Question at the Right Time

— Guidelines for ‘productive’ questions

— Study the effect on children of asking different kinds of
guestion so that you can distinguish the ‘productive” from
the ‘unproeductive’.

— .Use the simplest fiorm of productive guestion (attention-
focusing) during mitial expleration te help children take
note of details that they might everlook.

Use measuring and couhting questions to nudge children from purely qualitative
observation towardsiquaniitative observation

.Use comparison questions to help children order their observations and datia.

Use action quesiions o encourage experimentation and the invesiigation; o
relaiionships.

.Use problem-posing|questionsiwheni children are capable oif setiiing Up for tilhemselves
hypoithiesesiand siftiiations fo fiest them:

.Choose tilie tiype oif guesiion io) suifi e childrenis: experiencein relaiion 1o fihe
particular subbject o inguiry:

John Caiarella



The Right Question at the Right Time
B 3

— Guidelines for ‘why’ and ‘how’ questiol; -

» When asking questions! to stimulate childrenis reasoning, make sure they
include ‘whati do you think about or ‘why do you think".

» Donit ask questions of this type untill children have hadl the necessary
experience They need so fihal they can reason fromi evidence.

s Don't be afraidifoisay youldon 1 khow anianswer, or thai o one khows: (if i
is @ philosophicall guestion):

s Break up guestionsiwhose answers would be 100 complex: ihter onesi fhati
concern, relationships the childrenican find ol aboui*and undersiand.

s lake children'siquesiions' seriolusly, as anfexpression of: whaiinteresis
Themy even i ihelqguestions cannoi beranswered, donitdiscolrage e asking,

John Caiarella



CSI - Department of
Education

“Aha! The murderer’s footprints! 'Course, we all leave tracks like this”

John Caiarella
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Cooperative
Learning

3
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Early expe iments in transpcrtation

John Caiarella



“Say . .. What's a mountain goat doing way up here In
a cloud bank?”




DKoy, now listen up. Nobad

gets in here without answer
+he Fo'.low.'ng quesﬁon: At

| leaves Phiadeiphia at 1:00 pm
Tts Traveling at G5 miles per ho

Another train leaves Denver
+ H.’OO,. . Sd};, }fgu need

Some paper?

Math phobics nightmare



