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ﬁecent” research on ‘éiﬁéié é&&iéiaﬁ‘ and §ﬁ£££&é£&6£. word probiems hasaﬂjf

- produced: convrncrng evrdence that the semantlc structure of verbal proolems@r

strongly lnfltences the relatlve dlfflculty of such;

;strategles used by flrst and second graders to solv th

S krnd of research lS the work by Rriey, Greeno & ’Ee

”earpenter & Moser (1982) < ’ }

problems and the:fs
”fﬁTyplcal 6F thlsif
ref (1983) . a‘:‘xq, by

‘Wlth respect to the level of dlfflculty lt nas been rqpnd tnat, on tne:‘

average, change' problems are ‘easier than comblne problems;. whlcr arefj““

"themselves easler than compare problems.‘ wever, thrs gene%al frndxngﬁhas tol5

.be qualified in the sense that, w:thrn each or these three type of problems,-ﬁ;‘

there Qre substantlal dlfferences in relatlve cu.fflculty main

=

ywln ‘unctloné'

'of the 1dént1ty of the unknown quantlty. For . example,'chaige problems ln‘:

Wthh the lnltlal quantlty or start set 1s unxnown are morl

”ﬂthose wrth the result set or the change set unknownf change problems w1.n the -

: Js;art set unknown are also Consrstently more dlfflcult for children . than;t

'comblne prpblems in whlch the superset or comblned quantluy is unknown (Rlieyu

et al., 1983)

strategles applled by chlldren has been well-demonstrated ln a longltudlnal‘

' study by Carpenter & Moser (1982; see also Carpenter et al.,,19819. Thelr,

21). As lllustratlons;,we glve the three followlnéfprobiémg 2

"Klj Change/Result set V:fvz- : Pete had 3>gpples.»»'
' v : He gauezglapples to Ann,

Pete have now ?

o

" unknown

0

(2)' Change/Change set’ v Pete had.3 apples:

fﬁﬁﬁﬁawﬁ';" S T Then Ann gave him some more aoples..
’ Now Petk has 8 apples

How many apples dJ.d Ann gave hm 2.

TS

(3) Compare/Différence fete has 3 apples. - P
T B B . - . N ’ T ‘
., set unknown L % Ann has 8 apples. ' y
s SR . How many ‘apples does Ann have more than

dIffIcult thanff'”

- I



t . Each-of these. problems can be sol

*\,th larger one.; However, earpenter .& Moser i(l982) found a’

S .

% tendency 1n young \chlldren -to

. oAy manlpulatlves for eac problema
NG T s
o ) . . . . .'&- :
TR %Problem (l)- separ_""
1 e . : i~ , ;
R E ”1‘,' T blocks, then makes away three lecks, and flnaliy coun

R 'lq:- = "{yf K remalnlng blocks, whlch ylelds the answer. L
3.25:;‘ l;;fbblém_(2§ addlng on'strategy ﬁ':Ehe chlid constructs a set'of :

e

Probilem 'é-é’)’ _

:

'jfone, and,.he

.'set that are

Corte 5“, Verschaffel, 1982- De Corte,v Verschaffel & Vers

7
addltIon ‘to the semantlc structure, some - other task characterlstlcs also have

an meortant effect on _ children s problem—solvxng processes,' namer, the

ul

sequence of the known e. ements ln the problem text and the degree in’ wh:ch

o

"ocus on the second aspe

. . LI R
7of the f1rst aspect . o P
ooe L

In a recent longltudlnal study wlth thlrty f1rst qraders (see also De

L e

schaffei, 1983a) the foiiow:ng comblne .problem” w1th one of the

”g:” subsets unkn;” I was admlnlstered . “Pete has 3 apples, Ann has ;atso some

f'apples, Pete and Afn have 9 apples altogether' how many"appiés'éoés Ann

?:.lndlrect addxtxve strategy, elther addlng on when u51ng biocks or/cOuntIng’up

. o \from the smaller glvén number. Carpenter & Moser (1982- s¢e also Carpenter et

al.; 1982), on the contrary, report that the_magorlty ot the ch1 dren in‘

«- their studv'tended to dpply a\direct subtractive strategy
__from when using blocks, or counting dowﬁ from the iarger ngen number:

. Carpenter & Moser s comblne p*oblems/subset unknown were stated as fo’lows
(S oo : 4 ' . .
/

Verschaffel, 1984) However, thls work suggests! at the same tlme that,fiﬁtf

but we wxll nge behorehand a short 1liust*at*on ‘L

have ? We found that chIIdren solved this problem almost exclu51vely wltn an

elther separatlng :Y-

PR



lkl“There are 6 chlldren on the playground 4 are bdys ard the-rest are. glris,:;;
how many grrls are ,on “the ‘playground°" Gomparrng thrs problen1 wrth the“t
precedlng one reveals a srgnlfucant dlfferp”

| have caused the: observed dlfference ln the solutlon strategles applled by;

¥,
\

young chlldren. In Our verbal problem the giVen subset 1s mentloned f1rst in

I , S , :ny SN

'.As‘ mentloned above,“]puf'#resifrch has suggested"“a second 'ﬁésk'

characterlstlc whrch besrdesfthe ‘se J;tlc structure, can have a srgnlflcant

& i

S ”1nfluence on: chlldren s solutron processes, namely, the degree in which the

i' semantlc relatlons betWeen Athe quantrtles in the prfblem 'are _stated

q:'expllc1tly. ;in a recent lnvestlgatlon,. wé« studled 'ihis' aspect more

ylelded ev1dence supportlng the hypothesrs that rewordlng srmple addltlon and ,

subtractron problems can affect the relative d1ff1culty of certaln types of

problems (see also erey et al.,J 1983). Lindvai] & fbarra (1980) have-

répbrtéa.' that - tradltlonal . comblne/subset unknow' 'problems , become

Vfotlows- "Tom and Joe have 8 marbles altogether, 5 of th: e marbles’ belong to - , .

= The usual

"more condensed versron would be "Tom and Joe have 8 marbles altogetheri Tom
L .
has 5 marbles, how many marbles does Joe have°" !

In a study w1th 12 nursery—scnool, 24 klndergarten, and 28 fIrst-grade
VAR chlldren, Hudson " {1980) concentrated on compare progiems.lﬁe presented eight.
plctures to the chlldren showrng, for example, flVe b1rds ‘and mour worms.gh

'Wlth respect to.this plctures two drfferent questrons were asked wltb a- short

interval ‘between them: (1) the usual ‘question in compake oroblems" "How many

'f_more°b1rds than worms are there°" (2) an altern't;ve questlon ‘"Suppose the . i

’! How- many blrds won't*A

birds all race over ‘and each one trles to get a wo"

/7 get a worm?" Hudson found that the problem was significantly easrer when*the“

second questlon was asked to obtaln therr solutron chrldren used a matcbrng

‘strategy. o . ' ' - i L e
The results ‘of . these studres suggest that chrldren s drff%cultles '1n

solv1ng Word problems stated in the tradltlon 1Uform are ‘not prrmarrly due to

to perfonn a solutlon, but

a lack df guantitative actlons or. procedurESo

i rather to the fact that they do not understand these prleems well enOugh. :

[SRJ!:" This brlngs us to the theoretical background of our ;nvestrgatr,._' ncernlng

N . . .
- g = .




the effect of changes in” the usual wordxng of srmple addltlon and subtractlon-
problems. ' ';f:ln,;f L o B LT T '

'i_ Theoretlcaluframework

problem representatlons and soiutions was deslgned w1th1n~the framework of

'flv1nq model \De Corte & Verschaffei 1983a),‘wh1ch is

l(f} (3) The executlon of the selected actlon or’ operatlon lS the ne%t

- "’
Lo act1v1ty. startlng from the verbal text the puprl constructs a- global,
PR
abstract, mental representatlon of the’ problem in terms of sets and set
¥

- .
vJ,
. 3

‘&Q relatlons.; g . ,

(2) On thE'baSls of thls represéntatlon, the problem soiver then selects an .

approprlate formal arlthmetlc operation or an Informal countlng strategy-'

to f1nd the unknown elementatn the" problem,representatlon. o '; '
stage,ln the problem—solv;ng process. _

(4) Then the problem solver reactlvates the initial problem representatlon,

replaces the unknown element by the result of the actlon perrormed

*,

and form lates the anSWer. . » , _
"{5) The frnal Stage conslsts of verlflcatlon actlons “to. check the correctnessl
of the. solutlon found Lnrthe precediﬁé stage. IR i 'if:: .

"‘/ .

o

. . . R y
As stated above, the f1rst stage of the solutlon process is concelved as a:
goal-orlented text-proCesslng act1v1ty. ' More 'specrflcally, “the mental

representatlon constrtcted in this phase°1s cons;dered as the result of a

*I*e

of the verbal 1nput as well as the act1v1ty of the competent problem solver 5

‘WOrd problem schema (De Corte & Verschaffei,,i983a) and ‘semantic schemata

¢

(change, comblne, and compare schema) contrlbute to the constructlon of the,

- @

tepresentatron.‘ ) S

The verbal pro?lems that are usually glven to chrldren ;n scnools are most;'

and takes 1nto account varrous textual presupposlt;ons (see aiso Nesher & .

Katrlel, 1977 Kxgtsch-& Greeno, 11 preparatlon) As an 1llustratﬁon, let us'

conslder the followlng problem-{"Dete has 3 applesﬂvPete and Ann have 9.
apples altogether‘ howﬂmany apples does Ann have’ﬂ In thlS problem ‘text 1t lsf.
not stated e%pllcrtly' that Pete-s three_ apples mentloned in ‘the. flrst C

, I _
sentence alsq orm at the same tlme part of the nlne apples that Pete and ‘Ann .

.
:.vL . ; . N . °

9
— ’ - ’ o - B
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____;i__ExperIenced__prohlem—isoigf

' utterance that someone has "h th;mgs’i means "exactly n thlngs". However, In;bﬁ

-

ptypiCal presupposltlon of the word-problam game"_ In;verbal pro 1ems the:

]

. whrch the start set. was. unknown (change 5 n.the classzrlcatlon of:types\offi;i

S

'the. semantic relatlons ;are' made 'more explxélt wlthout affectznc?—the

.ted gSerles A and Serles B Each ser1es conslsted of two chanqe problems in;,;.

.

~

;normally appear:

natural language the sentence "pete-has 3 apples saYs nothlnq~more than thatlg'

»

has more- than three apples.,

mentroned above. Competent problem solvers wéll—developed semantlcQschemata

‘enable them o compensate for omlsSIons and amblgultles in the -problem‘

statemént.‘In less able and 1nexper1enced chridren, however; tﬁé semantic

schemata are not yet very. well developed, and; thereforé, these chlidren
A
text-drlven processxng to construct an

_.depend _more "-on. bottom—tip

appropglate problem representatron.. Therefor ' wef wouid' suggest that,

underlylnqr §éﬁ&ﬁ£ic and mathematical structure, wlll facllltate the

constructlon of a pr0per prob;em representatron and, by extens;on, on flndlng,_‘i

the correct solution. 's X b ‘_ »
\Q .I -
a;- }.f; Lo iiirii‘:"

-

Pete” has at least three apples- the sentence wouid still be true even if he-

*{a._é'

. .

¥

h word” problems by R;ley et ai., 1983), tw coébine problems 1n wh1ch one of

1) In Series S the problequgere stated in the usual form -in wh1ch they;i'

in first 'qraders ' textbooks and in +he mostu recent

1nvest1gatlons;on addltlom and subtractlon word problems. In: Serres B the

R NN

‘same kznds of problems were reformulated 1n such a- way‘that the_@emantlc

relatrons between the sets were stated ‘more expllcltly so that thev would be -

clearer to ‘young. chlldren. Table l qrves an overv:ég of both SEIIeS of vord-

. . \ , _ ¢ e :
A L o . o i B i

In the ‘usual statg

ent  of .. change 5 probléms, there 'is 1o éiplioit‘

rererence to - the unknown startset 'r' example, in tne flrst problem of

v

. Ll .

&g .

-‘marbles before he won three more marbles. The rewordlng conslsted malnly 1n“$'

rs-—nave——no——dafsieult1es——1n——overcomtng——the————

<

problems. e ‘ﬂ.‘ 'Lf’;:., : LN . R ;;;/

SRR - . . . . " . -
8 e o B . R .
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de f ed ;," Q P ", yf,,’ N 9ff, f-fﬂ .f T ,.¢?5;'
111 i ¢ IR : . .

it is .not stated explzc:tiy that the- gIvenfU

In a tradrtional comblne 2 problf
subset is at the same time pﬁrt of the superset! for example” in the'Ehird:f‘

problem of'Serles a in Tabie 1; it is not ment;oned that'iom s three&nﬁtsé ,é

- Whlch are 1ntroduéed 1n the secondfsentence, are part of thqfnlne nuts thathk-

ther. Ln tne precedlng sectlon we have alrégdy referred ‘to

L thls textual presupp051tlon ln/;omblne problemtﬁ The reformulatlon of theseklsa

tasks was 1ntended to make the pant-whoie relations more obvious and expllc1tz

.- in the verbal text. N .‘/

._u P

Y

Rewording the compare 1 problems was done 1n.the same way as in the Hudson b
study (1980) that was. reviewed above.fHOWeVer, we d1d not\present plctures to”

the chlldren but only the verbai text of the problenu‘ The reformulatlon _7

a%olds the ex resslon “more than" and, su e t
gg

F2REI i - -

che two glven°quant1trES tb flnd the solutlon'
thé

s m re obv10usiy the matchlng of:“*

L3

’ *nsert Tabie 1 here .

,'x

T chlldren the order was reversed* : ,f 5;3’57 3 "f'gf7;{ff"ﬂ

Om the baslslof oqr hypothesls, lt was predggtgd that,'ln the"
ade, the résults,for Serles E as ‘a wﬁ%ié and ﬁ

weii as 1n the §ec0nd gr

- . . ,..«/r

v
A .

graders would;be

R,

) secqnd p, dzctlon is

ERIC " ¢

PAruitext provided oy eric [RCER
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Quantitative analysis ' . . - O T ST fe

From the Precedlng results

Table 2 shows that in both grades aﬁd' in ‘the total "group Téhé' réwa}aéah?f_

problems of Serles B were solved slgnlflcantly better ‘than the standard’

af:verbal problems of. SerIes A, A t-test of the d:fferences b%tween the means of;flﬂ

Ehose two flndlngs are 1n accordance w1th the predxctrons derxved from the ;,E
hypothesls in the previous sectionst - ,“'3‘ ' ;‘*’,. ' 3,:_’*f""_ ¢,”
A further analysrs of ‘the answ%rs of the 1nd§v1dual chlldren showed that

90 (SO flrst graders and - 4;‘second graders) of the 173 chlldren cbtaIned\a 'ﬁ

hlgher score on Serles B than on Serles A-ffor 65 (28 flfst graders and 3:

one can conclude that,rreﬁerdlng the' veﬁ ai‘

A

problems Had a positlve effect on“the solutlon proceSSes‘of morur

‘the chlld;en who partrcxpated ln thls stﬁdy.,




Fxndxngs tha? m;ght look surprlslng at f1rst glance are the low scores of,

1983) S ;

: Effect of the seguence of presentatxon

‘v, comparlng the results for both" serles in the two sequences of presentatlon

(A - B and B - A)‘ we can check the posslble effect of Serles A on Series Bf'

“vand v1ce-versa. As Tabie 4 shows ‘both serles are solved better durlng the5

- second presentatlon, whlch suggests the occnrrence of a. certaIn 1earn1ngf"“

effect from the f1rst to the second prnsentatlon. Moreflmportant, however, ds o

that In both sequences Ser1es B hastthe,hlghest scoreJ'but the alfference'-fy

w1th T .
-'rhi:s

subStantlallY fac;iltates ch;ldren s so utlon Processes._ In 'th ".ﬂ’ff'A;l“Q

seauen/e the favorable 1nfluence of the rewordlng lS left out durlng “the

' second Presentatlon. Consequentiy, the resuits for: SEIlES A is even lower?'”f

than for the Serles B. when' prespnted flrst desplte a certaln 1earn1ng effectf

At i

;i Answer categorles. To obtaln a more detalled analysls of chlldren s—response

we have Cl&SSlfled thelf

(1) correct answer (CA-;;il,:il?:

(2) addlng error (AE). e




Co4

44:ﬂ1nstead of subtractlng the smaller number-from the larger

AL

o

o ' 1,;'t%wv, ﬂ.iﬁserf @ablep5~héféfu?43539f7””

Toe . L -_-‘-'—-————‘-'———-—a———‘-.x-_v .

Change problems. Inspectlon of Table 5 shows that the great n

errors on ‘the change Problems belongs to two categorles, namely,_‘
(#E) and’ "first grven number" error (FGNE)._The FGNE outnumbers “th

B flrst grade,.but not: 1n the second grade.,To get a better thLQt

orlglns of chlldren s errors, we asked them to wrlte dpwn.on ti

sheet how they obtalﬂed the solutlons of the nroblems. ThlS techny

2 : 1argeiy 1ack1ng in the;r solutlon,procéss. There 1s some ev1dm
protocols and aiso In qnestlons the chlidren asked th t they eltl
.to; cue or key words 1n the verbal text o; gnessed whrch arlthmetrc

Ca to perform.,For examgley some chlldren asked "Shohld
4 number’", thlS‘was probably a. reactlon to the last Q
the problem textd '

et types GAE:and FGNE) decreases sxgnrfxcantly= ro

In the flrst grade the decrease /is . greater'for\the AEithan for

“,iwhlle the reverse,ls true for the secopd grade. However,fa.decre







~ total error percentage on’ Serles B d:;d not /result In an equa,l Increase in the

'_percentage of correct a.nswers because some chlldren comm:.tted a: d:.fferent

Ser:tes A of those ch::ldren who gave a correct answer on Ser:.es B," E:Lghty- :

four ch:leren' fell 1nto thls category. Therr errors on Serres;‘ .\A were-
dlstr:.but!gd as folIows- 26 AE, 44 FGNE, 7' SGNE—, and 4 errors

m:;sceiianeous category. These data suggest that our reformulatlng %

':'expllcz.t reference" is "nade 'the unknown start set. ‘This : fac:.l:‘.tates ani )

, /3 77777777777

4 of the verba;i: text, and prevents the Chlld..
_th the start set

although the

is generaily sIgnIf:Lcan’:_y lower on Serles B than Qn Ser:Les A,

"drfference -rs smaller than on the change probiems and almost non-ex:.stent for
the FGNE %r the f1rst graders f However, the total number of:,_ errors.on the"'
Combine problems is. also conslderably smalle* than on’ the éhangé problems,

T 7-;_j especlally for the frrst graders. . - A L
' A d:.fference between the come;ne problems and the other two - problem types

’1.s the h:.gher percentage of errors 4in the m:.scellaneous category. It is ‘also

:f'noteworthy that the rewordJ.ng of the problems certai nly did .not _,;nfluence»'ﬁ""v

these errors posrtrvely.. .

To have a better 1dea of the rewordxng effect we ana yzed the rnd;cvrduai‘
) B AfloFg the 71 chridren who were in th:.s case, .the d:l.str:l.but:'.on of errors"
g was -as follows.. 28 AE, 23: FGNE, 6 SGNE, and 13 errors J.n the mIscellaneous"- '

)

"on noth maln error cate@or:.es. However,' these data also  suggest an .

_:~.f_': ; ~‘_exp3:anatron for the fmdlng ln Table 5 that reword:.ng has less pos:.tlve,
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As was, the case for the change probi;ems, the answer. protocols ylelded -

. assu:re that the P:E and espec:.ally the FG\IE are. ma:.nly due to shortcom:.ngs in
Q . s L D .

ERIC 3%~,if~’3?~_' o e o
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'the children’'s understandlng of the problems that can be ascrlbed e1ther to

‘gliack of understandlng of partnwhole relations (Riley et al., 1983), or to‘

véi“u’*timLSLnterpretxng— a:-sentence,wL;kev “Person A and person B~ have x objects ‘

E j'ai.‘i.,i:’«:sqei:ht‘erii as follows: ‘“iserson A has x objects, and Person B alsc has x. :

kS ":_: f?objects“) (De €orte & Verschaffel, 1983a). Another 'gaaiéé;,6£ ;éffafg;_-&ﬁa
"Tiespec1ally ‘AE; could be that children process. the verbal text only
'”‘superf1c1ally- 1nstead of trylng to constrﬁéfva mental representatlon of the
1 "'f':'problem as-a -whole,' they focus -on. a key -word ‘that is assoc1ated 'wlth a-
-,:acertaln operatlon fes g.‘“altoéethér“ is assoc1ated with addlng), certaln data
.isuggest that 1nstruct10nal . practice in schools produces, of' at least

f;fosters--albelt . unw1111ngly——such a salu;ioﬁ _ procedure (De Corte &

.. Verschaffel, 1983b).

3yre1atlon more exp11c1t Aifi e “text - (R11ey et al., 1983), or to the»fi

'elrmlnatlon of pOSSlble mlsunderstandlngs of . words or sentences in the problem,'

’operatlon. DR f,’ S 4' P e ' &

‘Compare: probiems. Tabie 5 ‘shows that, ‘on the compare probiems, one error-tyﬁe .

outnumbers alllthe other categorles; namely; the-addlngverror, it répréséhfé,
each tlme about half or more than hai{)bf the total number of errors. In
comparlson w1th the comblne probiems an esPeC1ally w1th the change problems'
the percentage of FGNE is remarkably low. Nevertheless, answer:ng wrth one of
the glven numbers, either the f;rst,or the second; still remains an major

4error category
Rewordlng the probiems had a strong and favorable effect- ;nsgy:s respect~
% our’ study conflrms‘ Hudson [ ‘(1980) f1nd1ngs.. In partlcular, thei most

-
= —— = =

.oniy 1n Tabie 5 but also by the anaIysrs of the errors ‘on Serles,A of thosei"'

chxidren who answered c%rrectiy on Serles B Seventy-nlne puplis were in thls-h -

category. Thelr errors on Serles A were dlstrlbuted as fol;ows i 51 AE 20

give _some hypothetlcal -1nterpretatlons' of the observed errors. It 1s

important'here to take into account that, in our schools, flrst and second

gradershare,much,less familiar W1th compare _problems (espec;ally,ln ‘their = -
K Eéaaiziaﬁaiffafﬁazaéién) than with change and conbrne.proﬁiEﬁs; Therefore; we

T~ Lt




“_the compare'problems'

“'caﬁnat, to the same extent

may plausrbly assume that they do. not yet have avallabie a well—develoued e

compare schema thatfwould fac111tate top-down proce551ng of the verbal text

approprlat' mental problem representatron,_espec1aily when they are gIven a_h

Serles

problems;rn terms of the more familiar change schema {Verschaffel, 1984), or’

théy”may have applled the so-calleds"key-word strategy", 1.e. they redct to
the key word. "more than', which is assocxated with addlng (De éorté &

Verschaffel, 1983b): It is even possrble that some chlldren who did not.
‘understand the problem at all, slmply used the best known and most famll;ar"

arlthmetlc operat;on- add;ng the two g;ven numbers.

' There is & ready explanatlon ‘of. the faCLlltatlon effect of the rewordrng of:

The results of the present study support—the—hypothesxs that rewordlng “Yerbal |

problems in such a way that the. semantlc relations are made more exp11c1t

3 w1thout fectrng -the underlyrng ‘semantic and mathematrcai structure,

facrlltates the understandlng of word problems for, and the solutlon of these

problems by young elementary school chlldren.- ‘ : »

Over the’ past few years a cons;derable body of research has ylelaed ev1dence

',that the semantlc structure of word problems 51gn1f1cantly lnfluences the‘

well—documented finding but rather compIement Tt indeed, our data show that,-

w1th respect to young problem solvers, consrderable dlfferences in the level

d1fr1cul y can occur within a glven problem type, dependlng on the degree..'

to whlch the semantlc relatlons between the sets 1n the problem are made

expllQ}t,_cbv;ous,'and unamblguous In the surface structure of the verbal'

text.

These young and  inexperienced problem 'solvers have dlf.z.iCii"tles in

‘ understandlng word broblems ‘that are stated in the usual condensed "and

sometlmes' even amblguous rorm, because they have not. yet suff1c1ently"

mastered the semantic schemata underlylng the problems. Therefore, they

. c. .
It is not surprlslng, then, that some chlldren gere unable to construct an

'By-avoxdrngrthe:unfamxllar and d1ff1cult expressron?

2




oy

'sltuatlon.sz , : , , _ . o
h? Thxs modet xmplxes that modrfxcatlons 1n the dsual - problem text (e g.

as experienced problem ‘solvers, appiy to‘p;éo'wn—, coﬁceptuaiiyicirivé'n sémhntxc

less developed semantlc ’schemata and fac111tates approprlate bottom-up’
processlng The nature of ‘the main error types and the d1fference in thelrv
frequency on the two series of’ probtems (Serles A and Series B) supports this
interpretation of the fac111tatron effect of problem rewordlng. Although the :
'present study d1d not yleld much data on the solutlon processes that produce

~ the maln error types,v thelr nature and or1q1n5' have already been .

well—documented in prevrous research (De eorte & Verschaffelg*l983 a and

. Rlley:et al., 1983 Verschaffel, 1984).v

nt ch & Greeno (ln preparatlon- see also Van D13k & Klntsch, in press)

oy .

en e

:model the 1n1t1al stageifof the problem-solv1ng process,. namely, the

;'constructlon of a mental problem,representatlon, lS drvzded in: two substages-

" “in the first phase, the - problem solver transforms the verbal 1nput into a

i proposltlonal text base,' in_ the second phase, startlng from those'

X prop051tlons, he constructs the 1nternal representatlon of the problem

add1ng or changlng words, expresslons, or a sentence) w111 glve rlse to a

' d1fferent text base. More specxflcally, our rewordlngs, whlch consxst marnly‘

in’ renderIng ‘the semantic relatrons between the sets in the problem statement f”"
more expllCLt wlll result in a- more elaborated text base. As a consequence,_.f'

the const*uctlon of an approprlate mental representatlon of the problem‘-?la

The present study is aiso relevant in the perspectlve of educatlonal

'~wr1ters pay ‘mpre attentron to the - purelY arithmetic aspects Of word problems ;
'nstrates clearlyfir"

than to the wordrng of those‘tasks.‘Our lnvestlgatlon dem

that chlldren are often glven problems that they fall to solve not becausew;ﬂf

_they lack the necessary arlthmetlc skllls ‘but because they do not succeed lnp}

'understand correctly “the . condensed and. sometlmes amblguous statement “of the
problem. The present study also contalns suggestlons concernlng the dlrectlon3

in which one ¢an search for rewordings that are’ helbful rn overcom:ng some ofi_

the drffxcultles that ch;ldren experlence.'r'-> ;jflf .

16

'that can - ount approprlately for our

!

'*practlce. An lmportant lmpllcatlon relates to  the formulatlon o: verbal :?*“
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i Table 1. Traditional\(Sej};s;pj and rewcrdea.féeriesﬂéj verbal proﬁiemsﬂ;a'
. Type of problem = " series & series 3 . ¢
L ”"5
o Change/start set_unkncwn‘ Joe worn 3 marbles. - Joe had some marbles. . oo
. (change 5) : =*;.?‘ . Now he has 5 marbies.' He won 3 more nhrbles. |
: :aﬁi vﬁﬁa& g B Jimany marbles”d;d,i ’Now he has 5. marbies, :
o . Joe ﬁ%Ve inttﬁé'Sé# i How many marbles dld Joe
qinninq? It 'haye ln;the_beglnnlng?
Sh L ';1 '  ﬁ A _ﬁi_,: S '
: 'ifai;;tfﬂﬁ 'fefsgf. .: - : qu th 2 cookxes. ?»
. % S '*s. ';J “Now:he has;5 co kles.‘}
» R How mahyi”g ‘ R " Now he has 5 cook1es.ﬁ~“a‘
| | ' rf L>§9P,haye ' How maﬁghcookzns dlﬁ e ’
. s 1';_1j. ginning? Béb haﬁe in the beg:mnlng9
; ééﬁblne/subset unknawn Tom and ‘Ann have 9. Tom and*iﬁﬁ'have 9 nuts
ﬁcombxne,?)@ ' ' ts aitogether. . aiES§EEﬁe5.u :
ER . Tom has 3 nuts. Three of these nuts beléng
S :";;" : iff’; E ;>ﬂﬁﬁbﬁ many rniuts does to Tom.
" hunhave? . The rest belongs o Amn.
. * 7. .. How many nuts does Anm
3 BRI B i ‘o -hévé? o 'Efﬁzt ’
: , T e e T - : e
: " | ' ,". . .. ’ 77;",'777'_-”‘777 e :7 e 77:\’\:7 . o
- e : ;;T Anh'and Tom have 8 bocks &ann and Tom have S.books
T N altogethe-. altogether. |
- K o Ann has S books. Five of these books belong
s ” 3 How many books does Tom o Ann;
AL How many books does Tom have?

X
-
-

have" .

‘Ann has 3 appiles.

How many apples does

" Pete have more ‘than Ann?

has 6 pupp:es.
has 3 pupnles.

W many pupples does

»

have more than

=

There are 8 rlders,

but thers &re onig/é horses:
Hoy many riders won 't,

get a Horse? |

¥

There are 6 chzidren,

but there are only 32

~ How many éhiidren~w6n‘t

get a chaIr9

chairs. '
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"'Second grade 4:15°  ° 2.11 ° 4:34- . 151 p <501 "
| (w=Bd4) ' |

Total group  3.03 2.28 3.98 .. 2.4 = p<.ol
(N=173) | -

'* Maximum score on each 1ist = 6.00

-
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.le'fabiegjg Proportlons of correct responses fo* the three types of word problems

[

. SR e ST — — 2 .
Problem type .. .Group - oo ‘Series A . ..Series B.. ... X -test of

R _ o . N #

~~-ai»:;1<,:e~”i?a-u‘,-ﬂyﬁﬁw,.. Gwity iooces oo:e. .o significance: -

I _ Secono grade (N—84)
o oot 4 . Total group (N—173)

,Cotipare 1 Flrst ‘grade (=89}
' 'Second grade (N-84)

, _ _ _ 5
. )
R} . , - :
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