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" Levels of Explanatory Inquiry
(from Chan & Lee, 2001)

Level 1. Questions asking about the definitions
of terms.

Level 2. Factual, topical, and general
questions. Statements turned into questions by
adding ‘why’ or ‘how.’

Level 3. Questions with conjectures.
Level 4. Explanation-based questions.

Questions centred on problems that arise from
an effort to produce explanations.




Example of Level 4 Question

I don’t understand why the plate located at the
hot spot will tend to move apart. It seems there
are no relationships between hot spot and the
movement of plate. For example, Hawaii is
located on the hot spot. Does it really split up?
I think hot spots are related to the formation of
volcano or volcanic arc or 1sland. I would like
some explanations on how hot spots are related

to the movement of plates.
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How do we teach Flight?
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Reference for air stream
hitp:f { www eskimo.comi ™ bilbi miscont miscord htmi(l)

Some books explain that the lifting foree on an aiveraft wing is oreated because he ypper wing surface is
more ot ved than the lower. They state that 2k dividing at the leading
M edge of the wing must rejoin at the #railing edge, s¢ the ypper a¥ stream must move faster, and so the
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Understanding Flight m W._w..wwm:q.m forces on a wing's surface

Newton's Zrd Law
kate ®Pressure: vector representation
kate
®Pressure : thrust
kate
Mewton's 3rd Law, part 1

#Pressure : Total force
kate kate

®Newton's 3rd Law, part 2 ®e. pressure
kate ..

“_m_._i/../'
®Mewtion's 3rd Law, part 3
kate .hw.___ﬂ., ._W _U___,_Ur

#Newton's 3rd Law, part 4

kate

eNewton's 3rd Law, part 5
kate

MNewton's Laws
richard

#Limitations of Newton's Law

®Re Re: barnoulli
teanlorg




derodynamics

Understanding Forces




How do we teach Flight?

when to intervene

mary

N

e'when misconceptions change
J carole” \ .\ .: /.r
-~ !

#liscovery of misconceptions

~ dkaren \\‘ %
i ®#Balancing act
o jimhy”
eMisconceptions healthy

®Examples from the north
elizabeth

®Cross talk

mar . :
Y #Ptisconceptions example

myrna

@Misconception plan
myrna

®Revising theories
nancy

i

e

®Balancing act

jirnh

eMisconceptions examples2d karen

elizabeth’ _
®Examples of misconceptions ?

#Good ncmmiog._.ﬁ%

#Theories v= opinions
tony

#Misconceptions about planets
carol

/

eMisconception plan

myrna

“§ marlene

eLifting Forces: ‘Wrong/Better
marlene

eMisconceptions site
jan

#Misconceptions & Newton's
Jjohn

®Beatty ‘s argument

kate

%
®MNew Theory of Flight
duane

Y
] #The issue of speed and lift
[Girs [ mary

/

c:am.xﬂw_.av:a Flight

kate

- tmmmuo:mm»cx%m
duane

#Regarding theories vs opinions
karen

eory at Flight

1
[ | ®RE: Mew theory of

i kate
| ®#Separation and reattachrment of Airfl

eRe: New
terry




9..23@ mamm\n_,oa:nﬂ_<m ocmm:o:m
||| Progressive Problem solving
[Collaborative Efforts

{[High Points

lH‘lu-.lJ.f'.ll'Iw Ty ¥
§H vs sl

_ 18 nswer of Francis's Q.

,mmmu_._._.n_

= .
o wildlives

[ trees & animals

ﬂ_i._ soma. nosw idas ﬂn.ind@.#.o .

m»:nmsn mm__mnn_nonmu__._wm__m«n nt _3_ :




Understanding Flight
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Are the students covering the
curriculum?

2 instructors asked to independently rank
students based on demonstrated mastery of
course readings

“composite” note created for each student
similarity matrix of LSA-derived cosines
created for all student composite notes and
course readings

1-D unfolding used to create scale

rank correlations between instructors and LSA
calculated

instructor rankings and LSA rankings all
intercorrelate beyond .90



What are the students covering?

database contributions from students and
istructor in a Grade 5/6 class

general topic of “Physical Science”
Gravity, Buoyancy, Flight (Bernoulli’s
Principle)

curriculum (textbook) materials: 66
paragraphs, grades 2 through university

136 student notes

For each note: break into sentences;
For each sentence: find top ten sentences from
curriculum materials

look up grade level (GL) for top ten sentences
calculate mean and SD for GL

overall mean grade level for “gravity” notes:
8.0 (SD=3.0)

range: Grade 4 through Grade 10

students covering topics that are most likely
to be found in a Grade 8 textbook



