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“In; tea:hing, knuwledge enterg ;flt‘a pfas )
fess:u:nal wark :m a um.que ﬁsh;un.r Knﬂwle&ge ;E what; teaghmg 15: abaut.r Fur — ®
- s : e _—xﬂ? LT Ve = Sy :
"teaehers ta aét :Ln a irag that daes Jugt;ge ta th:.s ,1ntfmnc EDﬂﬂEEﬁan, they

neeﬂ tn ‘have cantent knawledge. Ta acqulfe, far e:ﬁample, dehvery sk;lls 15

pﬂ;r}kless unless Eeax:herg kn:iw samsth;ng they can del;ver- Yet o:ufr:Eulum é'

practlces and deveiapments 1:1 many cﬂlleges af Educatflan and sehaals can be \

.

ep'f :ed ag‘a flzght sway fri:m :gntent- g Cufr;:ul‘a 1nc1ude 1;.fg gk;lls, et

?*_s

P Euch as ii;ﬁl;e persanal c:ummun;,;atlan- Ergserv;ze waﬂt far teachers Emphsslsea '

teaching gtfategies and’ sk;lls- 'Ihése skllls may' be useful, but I:hey dr: nﬁt

- add ta the gantent knmﬂgdge that - 15 requié ed. ;fa_r '.;an:hlng; In fa t, wlu.!le ng

=

degrge af magte:y af téa;hz,ng. skllls c:smévercume 'l\jcks 1n cﬂn‘temt knuwleﬂge, ~
B . - - B ?A =", :

glVEﬂ ;antant knawleg’ge, sameth:.ng t:an be taught.r L Lo I .
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) 111 fl;ght sws,y/ fram ccﬁtént 111 educa:fmn is a. fl;ghl: to l:he perlphery--"
- away Ef *whé't ;5 Essent;al \‘:n the fleld, to what is af lesser lmpcrl;gm:e tq ‘

*
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Ihe fnllawlng QHastian bY a’ Etuﬂéﬂt-lll S "tésjthis well.f As.éfﬁaéﬂﬁéfg;-
e : e e
';dg by Zampert (Nate 2),

Voo

‘a. ten year ald boy - Esked g;s faurth gfade Eescher;'f
feyes?" Ha ‘was waqderlng abaut

nf flght answefs, she tald the chlld thataDataman was

st udent quést
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thlng Ehey‘;:éulﬂ do. - "'I‘hévi siﬁél;
,the rna_]ar ‘areas caluﬁm “of the! gu:.de-é fnr
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mulzlpllgatlaﬁ it daesrﬁgtééeem as gﬁfé@ge aﬁdiélabsfata in this Eén&axg;g
Teacher: How much is four éiggs %auf? - ) .
- . Student: Eight. - T
fiém'"""WdfgiﬂféiéﬁéféfﬂEbé much ;5 f§u§7p1u$ f@ﬁrz - -
37’:7 Student & éh! ;Iﬁﬁsﬁauld be sixteen. (Davis, 1980, p. 138)},$

eachers' responses téEStudEﬁt error require a firm grasp of péf&ineﬁt

‘concepts and -trelations. - In thls instance, one’ can gsually assume it. 1In
othér instances, this is not s0, and- uﬁdez‘thé ‘su zi e of ﬁfderly

“instructional exchanges or progression on wafk book ESSIEHEEDEEEEthE mental .

- reality of classroom life may be that @f the Hsd Hagter s tea party.
In a-ixéssi&xséud§ of a sixth-grade student, “Banny,{ Eflwanger (1 Q 3
=m5hgﬁed Shatsthe creation and use of a complicated set afiidiasyngf;;iﬁ

. . ) L .

zangepts and rules is ‘consistent with the éppéﬁfance'ﬁf student learning-

Benny -] m&ﬁhematlcal wafld is strange and a bit ftlghﬁ%ﬂlﬁg- Léafﬁiﬁé
-, = = . - s
wild ga@sé éhage in wh;ch he is. chasing particular =

of maghematics;

thaugh 1nvented, work llké’i

Jin‘ﬁifféféntzﬁays,

same'" (p IE)- ’BEnﬂy pragreased ;;=ﬁji

_exerclses'in addi ng fracZIQQS,and

‘syg;gm af‘rulés;f

= :Eviﬁeng’ﬁn

*?.Ss“DaV} ,

daes, ar "s:h )




10

y - 7 = z a

réagniéiée science, Anda:sén‘g (1977 obgervations hold and have implications

for teaching ‘and teacher preparation:
the ‘schemata by which students assimilate their- lessons may not be the.

. ones certified by some discipline or-other. This fact’ can easily es:ape

,,7detect19n since the student will often ~be-able to repeat ‘segments of "the -
text and lecture even thaugh he/she understands them in terms of an
‘incorrect, incomplete, or 1ﬁcﬂn515tent framework.. Indeed, students may
develop specialized frameworks for mdintaining fhe particular identity uf
lesson. mater1al in order to cope w1th the éemand for verldlcal
:epfaductlen. (p... 429) s o o -

3

= = . - . . .. . : : ) z : - 5

Efiwanggr (19?33,?5 well as Lampert -(Note 2) point out that what is invoived.

. in pedagogical responses Ed-gﬁildfén's;tﬁiﬁking-is mcfe‘thag a change of

teacker behavior. Both authors stress that teachers' attgnti, .to the child

as a thirker requires a change in ;ple-ﬁaﬁge§tipq! The teacher as a ‘'provider

-of right answers! changes to a person intent on unde*stamding and diraczlﬂg

the-mental life of students. Erlwanger, iﬁrparﬁiéulat, nuld llke thi mental..

life to be of 2 kind that enabies the learner to partie ipate wi;h ﬂthEES in Eé:

;bthe experience of mathama;1c5 as a particular form of tﬁe life of the mind.
- ) e . L] i ST
Knaﬁledge Legltlmates Iéacher Agtharlty caL S, . )

_The term "Efeatlve spelilng is- sametlmes uaed to deacrlbe ﬂev;at;ans frgm

e

=

nds_ st work. .

i

gggepted usage; Nb loubt. many spelllﬁg errars shaw zreatxv

N The pélnt Qf teac,lng, especlally 1n the elementary: gradea, is, haweveg; not~

¥
=

the cult of idicsyncrasy, but tha lnducglan into frames uf reference ‘with-

: . - - o= -

standards for ﬁhat is apprapriate,'truej aﬂd right. The camman stock of .
o 3
‘. reason ccntaiﬁé, for- example, h;stcrlcal lafe, elementary arlthmetlz, and the

'Ggléén Rule, a%ﬁﬂgll as- thé ba gi cs of gfsmmaf and _spell i gt;;It_l._equally‘~—v—i

~-= =

removed from 1dlasyﬁcf tickiulés and untutﬁred ‘beliefs- aﬁd the alternatlve,
-Sﬁéciglizrd ;angeptlans of thea rists. Even at this. level, the life of eagéj

'is in an iﬁpartsn; sense 1mpefsanal* it is'iﬂtéfgubjeaéively rather than-

, Ej ct 1vely valldated. An Expapaiaé'éf the common. stack of reasanggnd

cﬁneeptual changg w1th1n 1t game when 1nd1v1duals knaw what they are dalﬂg -and

-
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. are not arbitrary in their deviations.
! Ppartnership in understanding presupposes mutual respect and a real
P B 3 A - *

interest in the thought processes of others. However, in the classroom,

;eathéts are %ﬁ authority. Ihey d%;éfminé what is to count as an appropriate

assumpﬁlon and whlch answers or rules are to be discounted as wrong. Thus
J— t: $ - = P B .

they have not anly “sgecial contfnl but ep;stemlc,gaﬂtfﬂl as wail

Unfaftunately, tedchers act w;th authoflty, wheﬁhar or not’ Ehey afe an

w

7§4§uﬁhgtiﬁj én su bjéﬁﬁ matter. It is unilkely that youngster 'ill be able to

ﬂ" m\

:n So;iai and’ eglstem1: c@ntfﬁlaggf, if. they da, tﬁat they .-

dlstlngui h betwea
éanfégt on EhlE dlsﬁlngt on—-—even where the latter is é;ez;ised, not by right,

_bgt:by power CSEE‘?teeman, Note 3. - : ': - . ) .

The merger betweéen social snd'egisteﬁic authority in schools makaé=§ncéi'f

ledge to ‘the best of ‘the teacher's capaclty, agaln,‘a rEqulrement wlth mafal
. ) . N = ‘.;é'é
dimensions. I havé diSsussgd p eda Dgl:al fESpDﬂS s to student error. But

student, invenﬁ;veness that is not wrnngheadid must not be penalized simply

because it deviates f;oj ‘the teacher's waywaf'arfiving at a saiutién, or tH

L . <

'fesults-sﬁd'pfacedufesllaid'auc iﬁ che;EEﬁtb@ok. Where Eeagth authoflty is, .

egi timate and Exéféisad to bEnEflE the SEudEﬂE as a learn ler, it rests om a
_ . . .
thotough groundlng in- sameth;ﬂg Ea teach. ' ’ . ' e

- Dé&géﬂ(1904/1965) held ;nat the Pdel;cate and faf—feachlng matter of in-
7'11 actual fESéDﬂElblllEy A(p- l47);i§ Ea§ f equ lyz;gﬁéé‘%jgy;;he Eeaéﬁing;
:pfngSELEH This concern béars,ﬁéstaﬁéﬁan:- The teacher's %gpgriéﬁéé, -
Ehéugﬁgfully Exélé:ed, caﬁ yielé knowledgéiéndsinsight=th$t can ﬁélp_in%z
. o R - L . T : .
ceaﬁhiﬁg and uﬁdérstand;ng ﬁhil%f&ﬂ?éf;ﬁ%gkiﬁg;i'ﬁag§ve:j§ﬁa gmﬂuntrqf:fr -
7 reflééﬁi;n, qbservétiﬁﬂ_gf séu&éﬂésg géﬁéfaliiﬁfé}ﬁgﬁiég, aﬁﬁ persgﬁalzsf ;-

- =

experience can éve come 1agk5 of krowledge in"areas such as mathematlﬁs -and
e ) .

'—gﬁéﬁistfy; On the othar hand canteﬁg kﬁcwlgdge éEllﬁiES the Slgﬁlflzaﬂﬂé gf’

:mgﬁggemént,zaﬁggfﬁs and aff cts the ve:y a::ﬁfrence ef managément ptﬁbl&ms.,_a

3.

f;rjg : = . ., N
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Giv ﬂg@gngggg Knowledge, Manzgement Eéabléms May Disappesdr

Enowing something aliaﬁsxus to go. ahead and teach it; and koowing a suba”

jegﬁ-thﬁfgughly means to be mentally organized about it and ﬁéll p:epared%tt

teach it in a general way. Getting ready to teach a lesson means ta,thiﬁk

about what teacher and students will be dﬁiﬁga;iﬂ substance; grouping,

sequence, and so forth. And hav;ng yaungs;afs do th;ngs in faasanabl order
i - . - C e - : . o
—will-re ~uctiona : ;he,;gaéhgf EE;E%ESifﬂEW&fd to nevw —
= 5 R B — = = —

content or responds with care to student undEfsﬁandlﬂgs teacher and sg@dénts_
e . .- . . . K
will be=bﬂsy Enaggb with teachiﬁg and laafnlng. Under ﬁarmal EleHmSiEHGEE,

managemenz "is nested in ;ﬂSLIuEEiGﬁraﬂd fequitas no separate te;hn;guesa
The occurrence and severity of management problems depend on what tlie

-teacher believes to-be the point of classroom life and that belief, 1in tura,

and assurance of teachers' contlent Kﬁawledggg

W
™

’ is'oftgi shépéd by%théideg:

- i

Eheer lacks of content. knawledgg Wlll be a pawerful fagﬁor in predlspgslng

teéﬁhérs tawafd a, process vlewﬂaf classrccﬁ llfe, whlle Ehotaugh kno 'ledg: n

i

N

tgglf may tlp Ehe EQFEEptual scale lﬂ favor af student lea:nlﬁgi If learﬂlﬁg

-is. seen as the pfaEE1c31 and af ;eagth and 5tud§n; ?;;}VIE}§§? 5ﬁudEﬁE

e coon ; . . ®

'questlans aﬁd fEmafks that shgw Eﬁéagamépt;'héwildérman;, an&fﬁhaughtfﬁlnass;l

en ‘we Igak at the -

il be Eakéﬁ by the teaﬁher ESSIDSEEBEELDnal oceca Z; ﬁé-
chlld as . Ieafﬁer, Ehéfe Ls_ﬂc nde péndenﬁ valué in order,. prompt ﬁbedlen:e,

e - =
& - = =

‘and’ tak;ng tﬁfns- ‘But Lf ptagess ig a prlmafy cﬂn;e:n, "teazhable mgménts” ae

may go uﬂtecagnlzed or be Eagklad as challen#ea Eo teachgf authnr;ty, Thus;

some managemeﬂt pfOblEﬁs afe made ;- théy appear ﬂue to- tea;het ;onceptlans

.. . 3 - )

o abnut‘the nature gf sghogl work and lazkg aE.cantent kﬂowledge-: Df gaurse;

< leafnlng :an:ept;ons af-clasaragﬁ 1ife alnne wgn t daitbe Jab. Fgr thalr

o Eéﬂliiaﬁlﬂﬂ they dépEﬂd on’ teachers subsgantlve :apaclgy to act -on them--on -

; caQ;enﬁzkngwlagge chaﬁ,fg_déép and abundant. ) rJ,,r e . :
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' T o S SRR
- " Smith and Anderscn (Note 4) have found that %fasadufé is a key gatéggfyA
as teachers igﬁerpfet curriculum guideszig scienée;riiﬁé 18 fifgh*gragé,
éeazbers:they'stgdiéﬁltqnsﬁrugted_“stcfy lines" from ;exgbaaks, YFor many - .
. teachers this s;gfy line is prlmarllyxpracedural in nmatur ;2 a chapter is
? Ehgughﬁ of as a sequengeiéf pageg to be read or aétigigg V,téjﬁe“écpeé;CE;, o
1?);= The learﬁlng gaais af azt1v1ties often hecgm% 1ﬁv;s;bleuwhén aaflv1£135
are id Eé ané ré—atfanged E; accnﬁmadage prccedufal :ansldeéatlans-_“,
Andersan (Nate 5) ldéntlfiéd avmatch;ng phaﬁgmenan lnlche Ehlﬂklﬂg DE
=fi,rjst—gr;ders abaut gchnzl werk- ThirﬁyatSQ sggdénﬁs;?e;é observed as ghég%gjq,

cgmpleﬁed their seatwork 3551gﬁmen§s. These children understood their work in

terms of content coverage rather than learning. On the spot interviews docu-

=

- ment ;hisAphgnﬁméﬂgn? wﬁaz*féliaﬁs are;ex;3fp;§:-

Researcher: Tell me ‘about. thls work you're daiﬂg.(as student is working
"in math warkbgnk') - : o : -

‘Student: This is my. ﬁath; I'd alm@sﬁ done
- pages. (Eald with EKCLfﬂmeﬁE) L

Only:-two more,

Rssear;her.! What was this unit ‘about? S

LS X o ‘7 o A .
'IEEudEﬂE:f‘Well, when it's. dﬂﬁé I- get to- take lt'hDﬁE- o - =

s 'Egséaréhef:- What were you learning 3bﬂu£ whan vou dld th;s unit? o
jf,i,, S;udentr (brlef pause, sllggtly puzzled expr Eﬁﬂ)' Dﬁ; I,learﬁed baw
- to Drk hatd-.‘g - L o _ ;w, P -
The fDllEWlﬂg exghange ;éL;fféd with sev veral stﬁééﬁtszevj;;l
REséaf her: ﬁha; are 'you 1e§fn;?g abﬁut'whgnzyéu;§éﬁ> ; ,
 '=; . §tgd§ﬂ§; (;:rugs) ;I'dﬁ!ﬁit Eﬁaw- - IR
T R%ééﬂfﬁher:- Why dld Ehe tea:hgf glggiyau thls page to. dg? ,
*:,Aétﬁd;nﬁ:r _This is- Just gu£ wikk (said-as if Ehé questla;gséema; very T
odd.)" (Andersaﬂ,bﬂate 5, pp. 8-9) :
The reséarchers :epafc Ehat téacher jreééﬁtatéﬁﬁs ‘to thesémfigéglgé;éérs-"*hWﬁ;;“
facgsed prlmar11§ on prncedure %nd rarely tcuchedran the éqnégntéfélétga‘riéi
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'aspacﬁé af'assigﬁméﬂts- “Thelr Eygﬂﬁhésisr namely. that students' pétéépﬁiéns«

of Eha palnt af Ehélf wafk may be félated to the information they receive from

‘teachers a%aut lt; is suppafted by the flnilngg of Smith and Andarson (NDtE 4)

regarding teachers' pi@ﬂedutél reconstruction of science texts.

Wf‘

Duri'g nstr

; pa.‘

ion, the surfac ce responses of teachers swho have “1eafn1ng
. as gppgsed to "process" viéws Gf;élassfﬂéﬁ 1ife ﬁaw'lﬁek similafi But it is

“li:elyfthaﬁ the ‘bent gf thuughts duflﬂb and afﬁgr teachlﬂg w111 be Ef cte d by -,

dif’ erences in the éaﬂgeptianAgf,:he'paiﬁ; af't&azﬁgf aud'stuaEﬁt work.. For,

wiﬁhilaﬁlaéksmaf sub;ect matter prep r ;iﬂﬂ'ﬁf a EEﬁEEfﬁ for the f@bustnéss of a

\ , ;
lessun may make teazher respaﬁses ga,"tgachable mameags " minimal under both

, ) . oL . A :
:anceptlans, a proeess or maﬁagemén; view of taachlﬂgsw11l give the teacher-.a

1ishment where ‘interruptions—-whatever their source

ﬁﬂhsve been cgntaiﬁéd or suppressed in the flow of activities.

1@ Eéaéﬁéf,ﬂhﬂaﬁasfé learning viaw of glasstgém ife wiLl be . more’
Ca T s}’ 3

';see whera taachaf s;;;aﬂ Ealls shutt af p:n utlng s;udent leafn;ng,

2

) aﬁse af 5u§2&55 and 3EGEmP115hmEﬁE thaﬁ 13 some=---

what de:eptlve-ﬁg o ':'fﬂ i x-- ‘; Lo i _— ﬂ%,;' .
. Hhere teaehaf th;nklng during iﬁst;gztiﬁf”iéwprablem%ariéﬁgéé (see
Morine-De h21mer, Note . E) cisions that take Lﬁstructlaﬂal Efiégltigé'

- 8Thsse observations are supported by research on elementary-lével mathe~
 maE1cs lessons: (Eh:pyer, Note 8) and by findings from studies (Peterson, Marx,.
& Clark, 1978* Zahorik, 1970)" that linK teachers' planning to. §ubséqu2ﬂt

;nstructlan. ‘Shroyer Found that of the three teachers she studied the- Eea:her
. who 'was most. concerned. about prgmutlﬁg pupil understandlng ‘did the most - -
exploiting of "teachable maments; . and the teacher who was most bound to . .
_'léssan plan% and to .obtaining correct. answers to preset quest;gns d;ﬁ the mﬂst‘
'avuldlng. The larger studlés of téach - plannlng c;ted indicate, amang uther
' things, Ehst .teachers whc planned thurmughly but perhaps ‘overly" rlgldly, wera’
- g ti?EJEQMPBFiI_REEdS and .less likély té'encaufage arxdakelgp.pupils"'
Eg wera less-flgldxur more cﬁmprehEﬁslve in the;r ' -
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into account are aften pgsgpﬁﬁed- Ihey may not be made in fllght, but ;hén
‘th&j are not madeéby Ellght either. 7 ’ £ . . - -

siven that teacher approacheés to classroom life autho rita tatively influence

=

[

can fuf;hermara hg argued Eh t data

_,nstuéénts' béli%fs about its.point,
. P
iy phi

.which do- nof flﬁ teacher ﬂﬂﬂéepﬁlﬂﬁs are- riot anly 1;able to, pass teachers by,

but are lgss=1ikeij’;g ‘be fstthcgmlng in the Eirst pl Ihe effec;s uf Y

‘U"

“these caﬂcap;ual trays may be partlculazly unfurtunata for 1aw aEhIEVEfE;

= e

Anderson CN§§E=53'anaLy3§d ;he stfagegies of 1Qw/agﬁiévingas;u&ants’as they

cﬂﬁpietéd}difflcmlt asézgnments, 3he beliaves that the fallawzﬁgAzanﬁigi<,sf

. detract ffﬁmrsﬁﬂ§3ﬁtgleafﬂgﬁg and the jévglggggﬂﬁ of Skillg in learaing to.

learn: 3 : A o .

i} First, low achieverc (ar anyone, but it happens most frequently to. them)
- are given work that is not easy enough for them to do qulﬁkly,

sutamaﬁlcaiiv, and with a eclear sense of whether thay ars correct.
S5econd,; these assignments are given in a setting where warklng »
1ndepeﬁden;1y and finléhlng in .the time allotted is valued and aneauraged :
by the teacher. Our present hypath251s is that when theésa two- conditions
are frequent; - studen;s ‘do, not learn to. .ask whethsr their work makes sense
to them.- - Hawéver, ‘they -develop other stra;egtes that allaw them: a‘gét

;the answar snd get f;anhed. (p--ll) = -

x3531gﬂments Eﬁa; .are difflzulﬁ Ear Lhem and less likely to ewpect Eh21
) ;9,make~52ﬂgé- But the fewards Ear develnplng strategie ies in gettlng va'
ﬂane, aﬂvhaw, are clear, WlEh ptedlcgable Effe:ts on studEﬁtgfesfﬂingi.??"

1

-_' Two d;fferent clalms have been made 80 faf in thla argument-' First; con-

x.

nt kﬁﬂﬁledge has some payaffs faf'zhe lagi:al énﬂ,stratégiz,éetiéi;iés of"’
E;azhiﬂg,~whiié ﬁfaiﬁing pe aple in tﬁe‘méves éf"tééching does nﬁE ;e§éhft§%m

%

its content. ..Second, Eﬁﬁwlédi anﬂ uﬂderstand;ng are distin

EE Elalm is Enncedad, the

‘teacher and éEEaent,yéfk; 1f thé £:

“ing-strategies and=management

%

Y

. RS
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of - teachers, this point is important-. If the second é¢laim is granted, the

. route through content is desirable because it main;ains, maybé restores, the

- = Y ome

roper attention Df teaehers and teacher educators to Edu;ac;unal coatent and
d

1eafning-afD§keghat¢ (15?2).1i5t$ ﬁéacﬁingéaetivi;ies 13 m;ngléd pro=

u,ian ta highlight this fela;ignsﬁip,'

y
"]

s — e e e e

Ihus, teachlng is a vaflégated aztlvit; which -may iﬁélude_ﬁinting, sug-
_ngSELﬂg, urging, coaxing, encguraglng,sguld;n péiﬁﬁiﬁg'éut, conversing,
lﬁStfﬂEELng, ;1farmlng, narrating, lecturiag, demgnsF:atigg,'Exerciéiﬁg,
.testing, examining, critizing, correcting, tutaflﬁg, drllliﬁg and sc on--
avarythlﬂg, indeed, which does not belie the engagamaﬁt to impart an

understanding. (pp.-25-26) - - . ; .-

In what follows, I will advance a third claim. If links knowledge about
AEﬁ@Wla&gg to a Eatt%ﬂular form of ‘classroom life and a sgééieésaf pedagogical

knowledge. - - . : : . .

— : . . Léfﬁing Go of Certainty  ° -

T - f =

‘Why daes thuﬁaerafcll lightning? Why daas Jchnny alwﬁys nlt Hary? .

QTéaghers whé attgmptztﬁéanswez such E%éséiﬂ” _wa§§ haE are satlsfactcry tg

Ehemselvas, Whllé being clear aﬁd undetstand

gregtly Ernm 5chalafship (Sghéfflg;, 196&)

ty ;n their answe:s, but begause s:halafsﬁip

xisghglatsh1p lends‘depth”ﬁ

P h - { } ) )
;.bfings awafenéss afﬁEhe fact that graups gf phenamena gan ‘be’ unggfsggad, agé;m

i'degd pEfCEIVEd in diff ﬁt ways; If:nat

; ;nst:u:tlgnal antent, 1Parﬁed un;e:talnty is: a pedagﬂglcai asset- It hélPS’

1gwithcut-

The kﬂawledge that sllcws Eeacherg ED come up w1th aﬁswers that they f;nd

L &

'cn,rell;ng tc Ehamselveg is the knnwlg&gé Ehat opens the. daar ta uﬂcerﬁalntysr

",I mskes a relatlaﬁshlp uf Equal IESPEEE he; n teach,g and learnEf_93551ble_

Hawk;ns (19?4)* i
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- Socrates leads--with a gdod deal, of guile--a group of adults to a common;

o

"In;a'mazlnn suggests

s

i . - : - ) . =

i

. 5 . - ) r,' -t'—‘ )
£ stories of Eh1$ kind that 1 know comes from a young

es
nd who was very learnad . . . My wiFe was asking him to
Explaln some ghi ng to her about two . caupled pendulums- He said, "Well,
now, you can see-that there’s a conversion of . s WEli there's really
a conservetion of angle here." “She looked up at him "Well, you- 533, in
the transfer of energy frum one pendulum to the uther therg is .
and se on and 50 on- And she sald, "No, s dcﬁ t. méan that. I waﬂt:ycu
to notice this and: tell me what's happening." Finally, he looked:at the.
éendulums and he saw what_she was asking. He laakéd at ik, and he Iaakéd
gt hér. aﬂd hE grlnned and_said, '"Well, I know. -the’ ‘right—words but—TI- B
""""" g;;her: " This confession,. wrung from a patenzlal
: Eeaﬁher, I've alw, s Valued very much. It proves that welre all in it
tagether- (p. EZ) ) s - T

. % IR - B =

Ieachafs and’ studants can meetb on. ghe common graand af uncaftalntv.' But

unge:tgiﬁty comes in learﬁed and untuEQfEd versions. 1In-the Republic, * .

— — =

ST T . L

reasoned understanding of the iéeai‘struﬁturé of society. But Sécratgs'
truest teaching comes at the end, when he teases the people who have become

T

o

is ‘followers with a line that amounts to saying "Yes, it is thus. But is it
. o . I ]

chlldren, ona hanars ﬁhe;r quas; fuf unde janding- .Agd rhegr und erstan

E}

fnaed not. be about matters: Ehat afg 1nnaguau5, vapld, ‘and. ;fiviali Banaiitigsr

’3;

“abaut thE hame, Ehen che fr;endly Pastméﬂ and tfaapmsn, Ehenitheéiﬁmmﬁgity .

= ¥ =5

(Bfunet, 1958 p.fléﬂ); (SEE al ulBetteih21m & Zelan, 1982 ) Thus Thdmas’

x - -

‘CIQBZJ} the ‘chairman éfﬁthg'baafd of. the S;}ent1§t§i In g’ tute fﬁf Eubllc’




some things going on in the uniﬂ%fse that 11& ill beynnd EﬂmprehenSLDﬂ,*
and make it plain how:little is knowm. : -
. Do not Eésgh that bialegy is‘a useful ana perhapb pfafltablé )

—w T SC1EeNCEes.s= Ieata instead that there are structures squirming inside each.
a of our cells that provide all. the EnEng “for llv;ng- ESSEﬂElEilY for e;gn;
creatures, these lineal deascendants of bacteria wére b:nughE in’ fat sym
biotic livihg a billion or so years ago. Teach them we do not have the
. ghost 6f an idea how they gnt there, where they came from. (p. 91)

S ) . i . - ) I L S
— Teachers intéraét“with studEﬁts’as‘theffifgﬁ“éﬁd ﬁf;an”ﬁﬂl§ 235§;5Eﬂ§3t1VE5 of

*. the 1'52 af thEAmiﬂd- The emplflsal fact that dif Eérént sorts of Eantént'afe

= N -
g

Esughﬁ at different levels .o

Séhﬁﬁliﬁg Caiga, learﬁing_abgut¥uncerta ty and

Ly

”"the:*ﬂ:ﬂgnceptua—l—ﬁaaﬂda{—lans—af knowledge ac;ui‘i_ﬁrimarily at the doctoral

13?31) amauﬁts‘ﬁﬁ a radical equity problem in the distribiution of educational

opportunities (Bernstein, 1975;!HEyér, 1980). 1;355 o o
‘ f - 4. LT o ) L

Réspeét for Student Iﬁﬁegfigy T " ' T . ] 1¥'i T
From the péinﬁ af viéw af theaty of knowledge, ﬁharé 15 a ﬁéak and. a

szfang vEf51aﬂ uE the’ Pflnélpl& gf raspect fbf sﬁ d t lﬂt

;51981).7 Ihe sgrang ve fsian;_ii

=‘-paf, Nlels Eahr was JuEt fﬁnd of hls opi ,L ns*abﬁut atoms. Haﬁévéf,5és'fetfig;

-

ct.

t‘sﬁudeﬁtéy

Iike_anygne;e'ge

. due; not cgmmlt the ta%:per ﬁé a relatlv;sclé stance. :

- ;Viéeéﬁééé wﬁéé‘is truéfaf;fighﬁ'té;whate§3f~§ﬂé;gsﬁaré happén-ta belleve“r
:ip:iﬁﬁjg dépr1VLng Ehem af ;he bEﬁEf;ﬁS ﬁfra;cumulatad knnwledge aﬁdigagd
sen;é (sea Kahlberg & MayEf, 1972) - 7 o :

ﬂ7cve: sub;ect mazt
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_zonscious endorsement of the troublesome strong verslaﬁ af the pllﬂﬁl?lé of
student integrity- 'B. bzhanél Smith ClS?E?:giwés an exampl in"pa nﬁ; During

a gialagy 1essaﬁ the quesﬁlan came up how "thcraugﬁbrpd“ could_ be def;ned"

[ e

One of the pupils 1ﬁ§15£édiﬁhat hlS definit iDﬂ wgs,;rug'ana that all the‘
‘ athgggrwere false; "A tharaughbred race "hor ,;s_a‘flaﬁ'rage horse origi--
nating in England,' he said. After some disEﬁSsiaﬁg .an cbserver in the-
‘ room asked if the following would, be acceptahle, "a flat rgce horse
-:7 sgriginating in: :England we choose EQ .call a thoeroughbred-" The pupil )
feplied, - "No, ygu do not. chﬂgse ‘to’ call him:a. thoroughbréd. That is what -
he 15.? (p “128) - T : _ o=a ' K

Students confused definitions with faé;i:i”

" words with sﬁatg@gﬁts dbout Ehé;ﬁaflda “The Leaghez dld ﬁat kﬁaw the ﬁéanlﬁg

—— e e =

v
1

of “ﬂéfiﬂiticn" and dié ﬂét;ééftézﬁ this misconception. =T o
Hlstaklng def1n1tians and Elass Eicatigﬁ schefles as ‘simple statements ﬂf
. - é"

faﬁgs has rapgr¢u53;ans 1n social periept;an, Iéfms gsuch as aﬂga:a fabblt"~

=z - LYk - -

-

,aﬁd Ehafaughbred facaharse ,3

to _terms that designate

pagple as mEmbErE ﬂf gtnups Ehat are. seen as different ip sgéiatya Bias in
matters af q;ass, se;,xgulﬁufe or naQEais impo ssiblé to bat unless people

understand the conventional and valuative aspegté afftEfmg‘éﬁéh és~~gif1” and

[ SN

"boy" éf'"PD?EfﬁjiSEfiﬁE,n“Aaﬁa "advaﬁtagéd.'_ Such wafﬁs do: nuE JBSE descrlbg

what is theA;ase, but they ﬁské a case that 1mplles hypaﬁhegés snd

»P:eaériétiaﬁs abgﬁt,the:iiff nt- beh ’i
;iép i’l graups- ';: ST . 'f= - 8 s .;",, Afifrl v "?i_l

which- Ehey can’ take on tg the extant

e'his story of . BElEﬁEE and the thegry uf .
Eﬁe ﬁarld'deﬁﬁfibe faets-as @E know

\

is of ﬁew ev;dence and. alternati

L

"

ﬁ?EGAféfiSiGﬂaéﬁ ‘the Eas
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SubjécﬁﬁmattEf expEfF pure and 51mpie and the Eeagher part eampany,‘ Féf,

:lasely what 13 true and beautlful. TEachﬁfs,striva tawa
. difflculty 'Ests ”i'h mastgry Qf sub;egt ma;cafi’ But anﬂther par 1i srin the -

:-peapla lelded fram the teagher, cert tain ly by ageh and cften by 323, face,‘ B

. WthE knawladgé is well’ understaad it will not be confused with the -

== = *
comforts of settled opinion. Enaw%gdge abaut how and why a 5et of .
j . . B . - =
o,

o

- pro pn51tlans comes ‘tg be ¢ lled knﬁﬁ; ge encourages the w111 ingness. to be

surprised by new evldence CS:heEELEE, 1977); -The histafy‘and'gheéfy,gf

kﬁﬁwledge can shapa téaﬂhéfs d15p331t13n5 so zhat thnugh;s and beéliefs zre-

;Eﬁtéftainéd sariﬁusly,.bgt as hypathesas held L;ghtiye The m@billéf of

teazher :gﬁceptlans——mnre than Eh31r lnglcailty, slaflty, and, tn a §EZEalﬂ

extent, thglr tfuth is"a safeguard of t ght that is ffee t: llve up ‘to the

commitments af teaghlﬂg (533 Brophy & Gagd 1974); ’it is héfé Eh t the

. althaugh mﬂblilty as_ a Bablt Df m;ﬂd 15 éentral to the wark Qf both, the palnt

A

of-th ls*mﬁblllzy marks out different enterpr i' es (Wllsan, 13?5 uscjn, Note

well as'z

9). ‘Aﬁﬂ-thgugh:Egmmuﬂicatian*i' enttal to-what .scientists

" \WJ

mw

classroom teachets:dc,_thgit priﬂgiéai audiences .can be distinguishgd as

uﬂLVErsalg,thén remote in tlma aﬂd place, versus concrete, particular,:and”--
. s g .

—_—

"rnestggably there. " f? .'7_;,;' P .
. - : PSR . ’ . . ] .
Sglent1sts, mathemétlélang, and paats stfi' avafd'jn;ggratién apd o
N = N L =

pars;mﬂny 1n dq fr things W1th symbcis s0 zha; they can pp ximate more - L
d

cl - 'y in ﬁrdgr

£ B - 2
&

to 1n:téase kngwledgg and gnﬂgrstaﬂdlﬂg ln ycgngsters. ] gfeat pat; of tha

&=

éiff 7 1ty cf understandlng snd communicatin § fi'h ather mlndgasmlnds Qf .

1981). Iﬂ,hlsealassin baék on tea;blﬂg,-ﬂxghgt

a




- You must think, not what you know, but what they d(:) not. know; not what:
’ﬁg you find hard, but what they will find hard; then,. after putting yourself
inside their mlnds, obstinate -or puzzled, graplﬁg or mistaken as they
are, explaln whaﬁ they need to learn. (p. ZSD) = .-

: 9
The pursuit of student achlevement then results in 51mpllflzatlan given "the

s

rsense of 'pruning' or s,éppiﬂg,dQWﬁ to a lowetr level'" LKi?sgh,‘197E)g

) Ieatﬁing that does ﬁat_dilﬁte or distort knowledge from the-diééipiiﬁegzwhilgs

‘reaching a %afi@ty of stg&enﬁs requires a wide- and thearatiaally : 1
differentiated knowledge of, subject matter. Tfi' Ele'iblé ﬁﬂder taﬂdiﬂgsgén
==§f§§idé multlple Eﬂtfy palnts fnr students who dlffEE in outlook and 71'

‘ :apacltles -(see Hawklns, Note 10; for geamatfy, Vgilrath, 1975 for physlgs,

’.Karplus, ﬁate 11)- . , L ..

In 1earn1ﬁg, untcgeny SEmEthes is - ph;lggeny* ‘What inaiviﬂﬁalé 1Earn=a:, .

‘ =

. uﬂlearn may repeat Eplscdes af graw h and co nceptual chaﬂga in thé_:cmmuﬁ

‘sﬁaékfgf~rgasan. As research aﬁ sub;ectsmaﬁger Spétlfi ; Etudaﬂt c@,ceptlnns

has shown (Wﬁvlzk & Nussbaum, 1978 Nussbaum, 1979 Tam;r, Gal Chﬂ?pln,!é'

Nussinovitz, 1981), yaungsters are d1V1ded and great;ve 1q5th31r bEllEfSrg“EL

abaut, Eat‘anmpieJ tha natafe af matter (E “Zey gunt;ﬂuaus .versus

;part;:ulate), the earth as a :asmlc bady (E g., flat ver us spherical)' the

prlnclple of 11fe (Egg-, anlmlsm vs. E;Dluglgal at;tlbutgs sugh as nutrltiﬁﬁ :

= z . .
. = L= -

and feprpduztlap)a H;stu:v daes, of course, ﬁElﬁth necessaflly ﬁar

:Gﬁplétély fepéét itse 1fs But the évulut1ﬂn of SClEﬁ; f c gnd 'st g ;nr-

general and the h;stﬂry af the dlSEiPllﬁEE prgv1de the teacher w;th a ol
:;pllectlan af examples af ﬂnncgptual chan?g. 'And,, v’
__by laoklng bgthiac 1nd1V1duals :agn;t;ve 5:hemgs and - huu they have oL e

"daveloped aﬁd at the develapment of lntellectgal dlsﬁlglnés ‘wemay be. -
- “ablel to- see e the crucial points. of -&onceptual change, .compare them'énd see L
-E'hgw they mlght justlfiably bg made Lungruent 'rle, 1975, p. 129) "“ SRS

-

;?fand breaﬂth afnﬁﬂntent kngwledge sh
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Telling ‘the Staj;y of Fnawledg_ ‘ . N : -

Ielllng thP sﬁﬂry Df kn@wledge is to give an acggunﬁ of haﬁ knawiedg;'=

= - = =

omes iﬂtﬂ bélng, itris to: vaeal thE'ways and means of Eﬂmlng*ta knowledge

u
\n{ '

£

kchat lie Eantéaled in knawiedge as an end résulE, Télliug a Stafg is . n?;f

- - = :,* .i - .
assaﬁiatéd with a pgwerfq; pédagagyi 1L g:ans ta ine 1 d -the gdlmEnSIGﬂE_Qf :

timé‘aﬁd,;hangg an d, w1th Ehag, of varlatlgﬁ and choice.  The stary cﬁ -

= 3 . -
“knowledge shags tn Enth taachers and students Eﬁat great s:halars in. athaf

s i

i§m§s§,ataa'£eédi1y .as chlld;sh. Thgs
enchanting cufriéulﬁm for childfgn
ﬁrgaﬁlzed‘hlsﬁgrlcally afﬂund:gheﬂés like "Charting the Universe" and "The

=

R ] &* . T i . o "w.
2entef5 on EEEQu1t1ﬂg for Eﬂmmnn abservaflnns 11ka the da;ly Sppatenﬁ

. maﬁlﬁﬁ of the sun, magn,'and stars, and most part;culafly the apparent . ;
" motion of the planets. ‘We. embar¥ in ﬂnn51derable deﬁail about gea:eatrlc
= - and helidcentric models of the solar dystem and point out that in the b

saventeenth- century, the finmest absarvaglanal astronomers; like Tychoy 7
preferred the geogcentric model. A few, with exactly ;he same data at the:
same ElﬁE! ptefetred the hEllGEEﬂtflénchfklﬁ, HBEE 12 pp. 5—7) S

by =

Here the point ii" ot.so ugh Ehe ‘para 1 :1is

H\ 4“,

'gtwaen Ehe ngWﬁh and :hange gf

- 2

'snawledge 1n a domaln of enqulry and caneap;ual change in ehlldEEn, butrthe

a;factéthat data alané can'ﬁ'téll a SEéTYi o S L -

B Na one’ ‘lives in réai}ty- Péaple thlnk ‘and act - by pEfc p i n Sgd inFEﬁ;’f
. 'Elaﬂs that EQﬂSEfUE and reaﬁh beyand EhE ;mmedlatély glven- SEhgéié?_iﬁ%g'”é-

. .tion is diséiplinéd'imsginatien.r But .schools can be piaEES~WthéltﬁE ’
* ;:_'. - % = -, o : ‘7,-. T et
discipline of ¢ 'ught—éan be'-liberating.’ inltlatlaﬁ 1ﬂEDnthé hlstafy and

‘theory éE knawledge hglps égchafa and students to see Lhe human mlnd at wark,

 ,- -'fl kﬂawledge brlngs;

lESEaﬁing'iF§§;f; and the gﬂndltlﬁns ofits

ﬁandlng that ffeeéam
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23,
sunset, the ééééﬁ, §;mily life, and the. social afgaﬁizatian éE_labar.
%Episﬁemaiagy, eéhizs, éndaééﬁagggy converge ig_éopgenE;
) S;ﬁmég;r§;d Cone lug ns. .
R In ghls hleraréhlcal ar g@ enéiﬁlfhééé:éiéiiﬁéﬂfthE'plés" fe n*:ﬂt kna"éf"

iédge in teaching, such a§'it logically is, and such as itwﬁguld and shguld

rr
[
1]

m "
[»]
M

be. Content knuwledge is a Laglgal prCDﬂdlElBﬂ for the aztivi"
‘teaching; without ig teazher activities such as asklng ques tions or planniﬁg“

lessans hang altogether in Ehe air.  This fEmlﬁdEr abaug the meanin g éf‘ﬁhe:

gerﬁ'"teaghing dnas not set minimal or degifable 1evels of con;ent knnwléﬂge.

~ It simply clatif es the intrinsic connsction between cantanﬁ knnwleﬂge and.

teaching as a di,ti nctive form of professional work.

"+ "Yhen we gaﬁsidat!hndgr what c@ﬂditigns a Eeachéf_can 1egitimately Ee the

2 5 = 5

intellectual leader of a graup, we find that a flrm ‘grasp giv ent and abu

' daﬁE knaﬁledgé are féquira&; Lacks in "the dapth and agsurarnce of Eeachérs

ccnrent knnwledge can act as zanceptual and behav1éral E'ap that. lead

teachers and students away from edugatlnn to autward fnrms;ﬂf achievement, .
R;ﬁlscanceptiaﬁS;ﬁaﬂdxptgeeduraly;bﬁGEfﬂsg T néflﬂﬂ;%?;ia"mxf”" P —
Studles in fesearch on tea:hlng guggest that the ;eachers g'iéntatiéﬁ ,:,

tﬂwatd magtars of prazess aff Ls.studenﬁs' nppoftu'it es to iearn.diféétly'

cher behaVIdfféﬁd, lnd;facgly, thraugh shap;ng studenﬁ :anceptloﬂs'

"qé£=thé nsturé Qf school wafki Ihere is sgma evideﬁcé faf the ﬂﬂt;nn Ehét

£ i - =

tEaéth gr1entatlan tcwatd prgzess may come by default (1 E., that it~ sgems

Ar: .

fram lack af content kﬁcwledge).” Eut an grlentatlan toward pfcﬁess as gpposed

!

1_f§t;r aspo n51b13 a:tlan req ir es Ehat:’;_'
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these beliefs might have;r ) o -

If we dg not wapt to miss Ehe practical and ethical mark of teaching, the

K x

V. _But

1dea of teaghEES 1ntﬁllactual respons sibility has to be taken_se usly..
= 1 . - N - [
for teazherijfagtual and égnﬂepgual cantfgl of content is not enough. The

ﬁaﬁﬁer has .to be telaﬁed to allow for its pedagogical or

- "fluld“ cnntrgl, that is; "the extent to which, the teacher holds -knowledge:

firm grasp of subjact

; ‘.3 a = . = - - = ' - =
Elexibly arid easily, incorporating new of conflict ng lnfarmatlan, tolerating

‘Q T

d,S'qban;E and aﬁbiguity, and ke ping the door QPEﬁ to alternate points of -~

——view' (Joyce & Harootunian, l?E?; p. 40).

Givén the pedagogical requirement for flexible control of subject matter,
knawledgé of Episﬁémalagy and higﬁéfy_af science is a spezificgﬁregar,;i,n for

teaching.- ‘Content knﬂwlidge-af this kind aniﬁat th1s léval deepens ) :

i
nde :standlng ai}&nawlrdgé and ”'bj"z'matgéf, enc g ;he mabiligy of

f multlple -

and fluid" Eanggpti ns. ° IE

Whlch 311 part;:;pants afé

thaughﬁs aﬂd EEELQDS that

rﬂ*kﬂﬁwledge reé‘ nts is in ereased, the y;el&s of cgntent kﬁnwledge fgr

5

teaching ate iﬁ;faaSEd and divEfgified;' Gaa;ent»kngwiédgg lends. substance,
T o o . : :.— s . : ‘
- strength, and rightness to the activities of Eeazhlﬁg. .

h . ) ; " . .-
£ . s

So What Follows? A -
55‘; i . i * R e N - R . N . )
It is no gaéd,hafingA;éaﬁhgrs who are i11=1ﬂ.armed- Féw people will dis-

AA?ggtEéﬁwigﬁ this. . Bu; iﬂ ac; aﬁ th;s 51mpie 1n51ght; lt ié'nezéséary to 1652'.ﬂ

" dispa ss;ana 1§ at beli fs and 1ns;3;uzi 1 fealit'es that d;lute or rﬂawd

agtfccnténgiln geachéf édu atian and- teacthg. ’ .
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< ;::‘ .
The fascination of educators with things and techniques is troul 1 me,
no less so EhaﬁAunéxémiged beliefs in "learning by da%ng,” and the unreal
goals that ;ee to come with the territory.s: Ihé!philasaéhj and ‘secial )

Thus I submi' three pleas for digcussidni .

dispensed with as a frill (and an often miseducative one at that), or be .
institutionalized in earnest after graduation. In this case, subject-matter

experts should supervise all beglnﬂ ng teachers, regardless of levels of

1ing;‘ Th%,gz;;ﬂua_mgdal_;satheztfatﬂtﬁg~ﬁf*ghys12iéns with LtS'empha sis

gn-knowledge and appropriate action in the face of uncertainty (Coser, 1979; .
i N N .

Fox, 1957). ~ ,:f:;

Use all time allotted to conventional forms of classrdom i 1duction for the

s} y of the history and conceptual E@unﬂﬁtiﬁ% of a specialized academic
sub ject. . . ) ) -
_ , No_more saap Gge,é, in learning to teach.’ "IE is not evident thag unlver— )
sity cu tiiéﬁla aught tglrefl ckt &h' ‘pE blams of new prcfess;nnais ot be geaféd;
L;anaidfthe ﬁéﬁ;ﬁglqgical édj sc;ent of bééiéﬁerg; :iﬁ;tékiné-cgﬁéﬁé ggééhé% -
fale,itraﬁsfziqpai Ergﬁlems,ate narﬁal;éﬁ& shggld‘ﬂnt b;émade Qﬁe@ aif Eeéé;e
. who havgvfaﬁﬁasiég abcut-th31r effetts‘as téé;hé£§:gf *?éf&éﬁnqﬁ éé221e down-.
jfé‘hg’tﬁeif,gatk=with the ﬂééésgar§,per$istgn;é aﬁd attack shcgﬂé ﬂéc;ﬁeéame
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. people who took teaching seriously.
mix of sophistication -~
and common sense, we will have to ‘draw on sources outside of schools éﬂd:cali .
‘leges of education. - T — S —
:?;' = V k-1 N
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