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By Kimber ]Ierﬂhlmrger Carla Zembal-Saul, and Mary L. Starr

any teachers use Know-

Want-Learn (KWL}

charts and vanatongs of
them when teaching science to
weeens stuchens” E:Iri.lﬂ' 11"""-’-"“-"-'3!"-'
on a particular topic and help
students orgamize what they are
learning during a science lesson
or unit, We (a third-grade teacher,
a university professor, and a pro-
fessional development specialist)
developed another vanation—the
Enow:Learming-Evidence-Won-
der (KLEW) chart—io add to the
list. The idea for the modification
arose from our observation that
many teachers dismiss imquiry as
i.:::.i!rru-:'"li.l.":li. i|'|ll.":|'E!|:r¢'Ii.|'&|E_l ECIENCE
inquiry as “free inguiry,” a time in

which children e |:,|l|:||.-:1!i-:||:|:1 of

their choosing and conduct inves-

tigations over extended penods of

time—time that is in short supply
in elementary

We wanted to change that per-
ception and to encourage sclence
ingquiry of all kinds (long-term,
short-term, open, and guided)
in the classroom by highlighting
the essential features of inguiry.
And, because of the ]'Iﬂ"-'illl.':l:ll:"'l\.'
and popularity of KWL charts in
clementary instruction, 1t seemed
like a reasonable and nonthreaten-
ing place wo stant.

Crhur adaptation differs from the
trachiional KWL chart because
emphasizes direct ohservation and

classrooms,
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using evidence to support what
1% obzerved, and 1t oalso encour-
ages students to conduct further
ivestigations based on what they

observe. These inclusions help the
ELEW chart align with the Mation-
iI.I. Sl‘i.l.']:l'.‘!.'
which specifically emphasize the
importance of engaging children in
scientifically orented questions,
having students give prionty to

I.":I.!LI'."EI! i‘i M H'| iI.I::ll.ji.ﬂ'li I":\..

evidence and the development of

evidence-based explanations, ard

justifying their proposed explana-
tions (NROC 2000],

The following is a description of
a KELEW chart developed dunng a
wnit on air and aviation for thied-
egrade students. Thoueh this ex-
:|||'|]'r|-.' addresses this 1|a-]'ril.‘, KLEW
charts can be adapted for use with
iII‘I}' SCaCIHE !':Ii:'ll.".

KLEW into the Differences

A tmadinonal KWL chart records
what stuclents already Know abour



a tope, what students Wand 1o
learn about a topic, and, after
explorations, what students have
Learned about the topic. Similar to
the KWL, the purpose of the “K"”
in our modification is to learn what
students know of a topic and o
use that information to help guide
instruction, However, the inclusion
of the word “think” in these ques-
tions encourages students to share
all their initial ideas, even those
that might not be the "best” so-
entific explanation (Crowther and
Cannon 2004 ). It also supports the
iclea that what students think they
know can change as a result of the
ngquiry lessons.

“L" stands for *What are we
Learning?” Learning occurs by
conducting active investigations to
finel out about a wopic. This differs
from the traditional KWL because
in a KWL, students’ “wonderings”
ocour before investigation and then
they conduct investigations and re-
cord what they found out in the *L”
column. In KLEW, these activities
are transposed. Learning precedes
*wonderings™ or what you want o
learn about, which emerge through
continued investugation and expla-
nation building.

“E" stands for “What Evidence
supports what we are learning?”
Evidence 15 the data that results
from the investigations. In order
for students to record a statement
under the “L" column, they must
be able to provide specific data
that supports the statement. This
15 o significant difference from the
EWL—the KLEW chart makes
evidence essential o the learning,

Finally, “ W' stands for the “won-

derngs" [ What newwondennegscan

we investigate? ) that occur as a result
of students’ vestigative activibies,
Tl:'l.l'l:_a-l.l.H]'mul the lesson or wmi,
students come up with questions
:_|r|.-|_[ u_l{-a". l;!m: ||!|:t:,,' 1:|..||‘1:|||.-|‘ |-|3:||.‘|'|:i|!|g.
These are recorded in the chart’s
final codumn, Emphasis i:s]'r|'.'.||.‘v|.'-||.-::||'|
asking testable questions.

Here's how the KLEW catego-
ries played out in the air and avia-
ton unmt (see Figure 1, page 52).

What They "K" About Air
Depending on what content is be-
iz explored and the ime weailable,
completing the “K* section of a
KLEW chart can streteh from 10
minutes to & class penod or more.
Students are asked 1o share an ex-
planation of the experiences that
heelped them “Koow™ the idea they
are contnibuting to the chart. Ax
this point i the wet, it s anportant
to get ideas on paper. Because the
KELEW chart 15 used throughout
the unit as each new investigation
takes place, students who don’t
contribute much at this imicial time
can be encouraged tocontnbute the
Rext Hme.

In the aviation unit, the teacher
began the unit by asking, What
do we think we Know...about air?
More than just heanng what stu-
dents had to say, the KLEW chart
provided a record of what students
thought as the unit started. which
was helpful in understanding wha
students did not know about air.

For example, students were naot
familiar with the properties of air
ncessary wunderstand flight prine
ciples (e.g., air can apply force).
Srudents were also confused about
lift and how wing shape and air flow
interact to provide hift. The wacher

used the information students gave
in thee Kocolumn ta taalor subsequent
lessons 1o specifically address stu-
dent confusion. In addition, she
referred to the chan throughout the
unit to help students reflect on their
growing knowledge of the wpe.

“L" with Bags of Air

After completing the *K" colummn,
the students conducted an activity
that explored some of the proper-
ties of compressed air. Each student
was miven & quart-size plastic bag
!5!,.'\{'1.1!'::'!,' IHIHEI:,! to a4 sieaw so that
the bag would fill with air when
blown into. Students predicted
which things in the classroom they
thought they could lift with the air
in the bag and what they would not
be able 1o lift. Studems believed
that air could not lift heavy ohjects,
such as astack of books or a person,
but air would be able to lift a piece
of paper.

Then, working in pairs, students
went around the room and tested
their predictions by putting the
bagme under the ohject and blow-
ing into the bag. Students soon
chscovered that the bag of air could
lift much heavier items than they
initially predicted, including stacks
of books, desks, and an empty
aguarium, Students were intrgued
and amazed with their findings.

Following the exploration with
the bags of air, the teacher gathered
students around the KLEW chart
to discussion the investigation.
The class spent some time talking
abiout and I:il;!ll!l::-l.'l;'ﬂl'il:il:lg sorme of
the things they were able to lift with
their bags of air. Then, the teacher
asked the students to make a claim
about air as a result of their investi-
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gation. Students” knowledge claim
was that “air 15 strong,” which was
then included in the “What are we
Learning?” column on the KLEW
chart. In this case, students were
usiyg the word “strong” to describe
the property of compressed air that
l‘nill:l]['ﬁ |.|. Lin |:|r:-|{| Ihil]qﬁ. up.

" is for Evidence

When students made the claim,
the teacher asked them to provide
evidence (“E”) from their investiga-
nan that supported the claim. On
the KLEW chart, students listed all
the heavy things in the classroom
that they were able to lift, including
their teacher, The teacher then drew
arrows to directly link the evidence
ter the related clam, reinforcing the
importance of basing knowledge on
evidenoe in science inguiry.

As the unit proeressed, stu-
dents conducted other investiga-
tions related to air and aviation
10 Icarn mare :'|.|!'!|1H.|.I ;lir. |:_'i||:|'|
time incorporating the use of a
ELEW chart into the ex [:-u:r'ii:nl:n;:,
However, no knowledge claims
could be added o the KLEW
unless evidence supported that
knowledge claim.

After several weeks of air- or
aviation-related investigations,
class discussions began reveal-
ing a group af VOoung scientists
that gave priority to data, looked
fl::l!l' J‘a-:l.l![-l’."rr'l.:i L0k 'I|:|-:_:|5|_- |:_‘|;|I:;|. a:ul
generated explanations that
were grounded 1n data, The
children had begun to recognize
that involved
providing support for the claims
they wanted 1o make about phe-

“ralki ng sclence”

KLEW chart created as part of the Air and

Aviation unit,
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nomena. They were frequently
abserved launching into a justi-
fication of thire eliims without
being prompted to do so.

What About Wonderings?

“Wonderings™—i.¢., questions
students asked while collecting
data or ciscussing their results
of their investigations—were
recorded on the KLEW chart
throughout the unit. In addi-
ton to recordimg what she heard
students ask during the investi-
the teacher concluded
each investigation by asking
students of they had more won-
derings about the concept under
ivestugation. These “Wonder-
ings" represented the “3W"
KLEW chart,

Wonderings were most often
recorded on the chart as test-
able questions—if necessary, the
teacher helped students frame their
wonderings as testable questions,
Whenever feasible, short lessons or
\'.‘!{[L"nﬁjl:.lh:i MAETE |_‘:l|.:|.|:'|.r'|.-|ﬂ|_|.1|:-'i:|1|:|u{|.,|:
the students” questions.

!_i'il.l LIS )

on the

Positive Outcomes

One of the unexpected outcomes
of adding evidence to the KWL
format was that students began to
SUgEest questions spontanecusly
as they worked vogether to con-
struct evidence-based claims.
Unlike the kandds -:11'{|ur.'stir:n:-; LN
dents tend to ask at the beginning
ol a uni, Ty of the qu;'ui_n;;.nﬁ
generated within the contexy of
iwvestigations and explanation
building were testable, such as
How many math beoks can we 817
and How many students can we lift
using N ar hapgst



Connecting to the Standards
This article addresses the following National Scence Education Stondards

(MRC 1996):

Content Stondards
Standard A: Science as Inquiry

» Abilities necessary to do scientific inguiry

Science Teaching Stondords
Standard C:

Teachers of science plon on inguiry-based science program for their

students.

]ﬂ.111]1|1;:|x'i:.-;5||:|!_= evidlenee encowr-
aged students to figure out new
wavs to collect more evidence
through scientific investigations.
The students were Hilled with deas
about modifications o existing in-
vestimations or desening mew tests,
Many of these suggestions were
included seamlessly in the un,

l]‘.]'ll."' HI.[‘:"-";I L‘h:l.l‘l :Lil'l'u.'-:l Tk il'l-
CrEi s 4:]1-|'.hr:-r|:1,:||1i1:...':t for i|1|_[|.|.i.r}'
while providing teachers an instruc-
tional tool o orgamize students’
ideas about their !l.‘.1||'|i.|:|g. The
KLEW chart did that and maore,

After using the KELEW chart
throughout the aviation and a few
subsequent units, the wacher ol-
served that students wrote with
preater depth about science topacs.
Students frequently referred to the
ELEVW chart 1o -u_':-'.|::l[:|.i|| wehat !]1;':-;
learmned, and they used specific ob-
!-il."F'-'iI.'i.I!ll'I:"\- H1 'i"'.'i':l'i"l'll:'l.' L] hl.IJFJ:IIITt
their claims.

W have used the KLEW chart
in many settings and with differ-
ent kinds of learners, including
children and prospective and
practicing teachers, The feedback
1% consisent. [ s new rwist on an
old favorite has the potential to go
i |.|.:-|'|_!_=| way l1|1.'.':|.r'1.|. :11.|]:l'|'|1l:|'ti|'|g []'l-;'
vision of reform in elementary sei1-
[Salts 1|.'i|'f\'||i||1:.
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Looking for
Evening Skies?

Regrettably, we're no longer
including the Evening Skies
Monthly Star Map and Sky
Calendar in 5&C.

However, yearly subscriptions
to the map and calendar are
availohble from the Abrams
Planetarnum for 511 and con
begin at any point in the year.
Go to www.po.msu.edu’

;:W kyCalendar fndex.

Subscribers will be mailed hard
copies of three star mops and
colendars four times a year to
cover the entire colendor year.

Or, check out hitp;//skymaps.
com/downioads.htmi for free

star map downloads from
StorMaps.com (permission is
required for multiple copies for
clossroom or science club use).

Lost, Skywotcher's Diory www

pa.msu.edu/abrams,/dioryhtml
posts a monthly detailing of sky

happenings.

Happy
Stargazing!
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