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" Al%xstrong, Jane M. ACHIEVEMENT AND PARTICIPATION OF WOMEN IN MATHEMATICS:
RESULTS OF TWO NATIONAL SURVEYS. Journal for Research in Mathematics

Education ; *356~-372; Now?ember 1981. ot ‘ :
A K . - ‘
‘ Abstract and commeqts prepared for I.M.E\ by CHARLES E LAMB . ’ -
. The* University of Texas at Austin. . . .
Vo1 Purpose ' - T 2 .

[ - v .
' Few previous studies have contrblled for students' mathematics course-

- taking histories. Therefore, the currernt study was undertaken (using the

, redults of two 'n_ational surve'y‘s) to determine sex differences in mathematics .
.achievement when'course—taking was controlled. Sex differences.in spatial ’ L
. . s .

bility were also considered. . .
. . . N . PN Lo i
JE , v .
2, Rationale's :

> \The two Surveys used in the study were: (l) Women in Mathematics .
Pto\aecc and (2) National Assessment of Educational Progress. Prévious -
reéeprch is cited which tends to show slightly better achievement for males’

in maihematics. Work by Fennema and others has suggested that the achieve-

ment differences might be efplained by differential participation. . évidencir/ﬁ__(_
“seems to show significantly higher participation in mtw hales . .
,over females. . J, . ’ .

Pr vious studies)/which«haVe attemp‘t:eti to determine the éffect oﬁ dif~
férent co'ﬁf"' taking on achievement have produced inconsistent results.,
An alternativ‘e cause for achievement differences might ‘be spatial ability.

J 9 . .

This is taken into consideration in the s,tudy. ., © ! - oA
' )" ‘.

. . , P . . ) .

-~ 3. ResearchJ)esign and Procedures ol L e e

¥ - —

The Women in Mathematics Survey A 90-minute qu‘éstionnaire was deydloped "»
to assess students' mathematics achievement and attitude as well as to collect
background informatio,! on matters such as cous,se—;aking history 'The results
" here focus only on_achievement and’ pa}rticipation. Achievement was assesséd .
via'items from standardized tes}s. Participation was deterfnf}d by asking ’ N .

. students which courses’they had takeén or éxpécted to take at the high school , '
* l’evel. Samplés vere dl‘awn from l3-year—olds and high school sentors., The
'13-yeag-61d sanple included &2 schools for a total of 1 352 students. The
. seni.or-year sample included 71 schools and’a tdtaI’ of l 788 students.

b3 : - ,
. . . . . i .\‘ . .

» . e . , . . ~ .

- —— , .
Q. R 6 RN
~-ERIC ' ‘ C e
‘. . ' : . o s L
: ¢ N ¥ 8




. The NAEP Mathematics Assessuent:
197778 school yekar using a large national prdﬁabilicy sample of \approxitﬁately
75 000 students.
detailed desckiptign_ of NAEP can be found.in Procedural Handbook:* l977-7§ X
Mathematics Assessmént (NAEP, 1980). : .,

This study was conducted during the.

Students were tested ‘at ages 9, 13, and 17. A more

Findings . . .. : .

Sex Differences in Achievement: In general;, males at the senior-year .

4,

level outperformed females on the yarious aspects of mathematical achievement.

At the l3-—year-old level, the females tended to do better than mles. This

same general pattem existed for both the Women in Mathemat™Tcs Survey and the
.NAEP data. ) . :

; Sex Différences in Part&cipation. The pattem for b&hﬁl\ﬁ? assess—
ment and the WIM Survey suggg/ts/that males and females participate in basic

At higher levels, enrollment *
. > ¥

mathemtic;u:oursf’at ‘roughly the same rate.

°

seems to favor males. . N

£
Sex Differences in ‘Achievement Within Participation Levels.

I'd
*

At‘ nearly

every devel of participation, men have some sort of achievement advantage over

women. Apparent ly, achievement differences are not solely a function of

¢ differbnces in participation. v *

’
3 . .

Interpretations ., . :
Achievement: ’I’hirteen—¥ear-old females start high school m.athematics

.5,

programs with at least, the samé mathematical abilities as their male counter=
By -

parts. ’I’hey usually have an edge in computation and spatial ability.

"the end of high school males have passed fehales in most scales and have

»

.erased the previous female edge in computation and spatial ability. "

- Participati:on' There appears to be somewhat higher participatipn by o

- males as. the level of course ingreases. S

Achievement Within Levels of Participation. It seems that achievement

differemces are not solely a function of differences in partici‘pation. Males
'seem to have an advaptage at nearly every level\of participation. Alsb, t‘ﬁa e
differences do not appear "to be related to spatial visualization. -
Possible explanations of sex diffgrences may be due to out-of-school |
experiences and/or personality differences not previously considered. -This‘ S
warrantg further investigation. ; —
B 4 = v
. ¢ . . ~
. v - .
\‘1 ) . . .. o . ’
MC . . . ‘.
* — . t . ’
g_'t' L3 "z' ’ . i * N . . il . o
. ’ ‘ i L




Abstractor's Comments

(19 The topic‘ is an important one that ~h’as received much interest in

*  the'recent professiohal literature in mathematics edueation. N e
- ; e
4 . {2) In terms of format, the consideration of spatial abilit)L seem/d/
. - . ‘/’/ ' - N . -
like. something of~dn afterthou‘ght N » .
[ (3) Except for the comme » the report is well-written.

. (lo)//,g,suggestion that future research might look’ at ‘(1) out-of-school

-
) ,/experience and (2) personality variables seems feasible.

R (5) I appreciated the author's willingness to make definite statements
in the conclusions 'section. For example, L ’
. It is clear that achievement differences are not solely = , .
. a function of differences in participatisn. (p. 371) '
. \ ]
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Behr, Merlyn J. and Wheeler, Margariete Montagué. THE CALCULATOR FOR CONCEPT-
FORMATION: A CLINICAL STATUS STUDY. Journal for Resedfch in Mathematics
Educatign 12: 323-338; November 1981. ) . . .

.

,Abstract and comments’ prepared for I.M.E. by J. D. GAWRONSKI,
‘ San Diego County Department of Education. . .

>
.

1. Purpose’ * - *
.o This study was designed to determine if .young, school-age children '

could’ use the "counter button" (equals key) of a calculator for performing '

counting activities associated with basic facts of addition and subtraction.
» o5 *

I.' . A4 .
L} ’

Counting strategies such as "count g&l“ "count-on-with tally s AQd

2. - Rationale

~

c0unt—on-withouc tally" to Eerform additions have been identified by other .

researchers. Strategids such ds "coupt-back-with-tally" to perform subtrac-
tions ha;e also been gbserved. This study attempts to eXtend that' research
hy studying:whether children can use a calculator to perform c0unting4tasks.
If calculator use does augment "count-with-tally" behayiors, it may be
possible to facilitate a child's acquisition of addition and, subtraction

concepts.
\ <

3. Research Design and Procedures . o

Kindergarten and f#@st-grade children who.were teacher-identified as —
high middle, , or low ability in mathematics were the Subjects of this study.
At each grade level five children were randomly selected from each classi- *
. fieation. The resulLs of the Purdue Test of Conservation were used to -
. . classify 3, 4, and 8 kindergarten children and 11 1, and 3 first=grade,

children as conservers, transitionals, and'non-conservers, respectively.
Calculatbr familiarization and 16 assessment tasks in correspondence, .
o number peraanence, conxespondence with disctepancy, and transformation were
w vindividbglly presented to each child in two 25- to 35-minute videotaped
interviews. Researchers alternated responsibilities of interviewer and’ ’

recorder between sessions. ’ . N
h .

. 4. Findings ' : . .
' The <hildren had no difficulty reading numerals on the calculator”

display and” learned '"with reasonable ease “program'" the calculator to be
e ' d

.

) G.":.",.’ ﬁ o . . . X
g RIC . .9 .

- .
A uiTxt Provided by ERIC ” ‘
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Sl
N )

a "counter". More-than 85 percent of thé children at each grade .level were
able to use the calculator to maintain a one-to-one correspondence between
an” oral count and a calc&lator count. On number permanence tasks, the oral
‘ count of chips remained unchanged for 14 kindergarteners and all 15 first i
-graders, and the talculator count of chips remained unchanged for 10 kinder-
garteners and all 15 first grader$. The results of the c6rrespondence with
discrepancy tasks indicated that approximately two-thirds of the 120 responses
gave ewidence that the calculator was perceived as a counter. In the simple
addition and subtraction tasks "most children at each grade level recognized
that the interviewer-introduced transformation pgoduqed an inequality and o
transforned the calculator count so.that an equivalepce was re-established."
6n the simple inverse transformation tasks, at least 40 percent of the

children.at eaéh grade level gave sati;factory explanations. fhe last two
tasks were the complex addition/subtraction transformation tasks.
indicate that complex addition is easier than complex subtraction; the com-
parative difficulty of the gwo.tasks seems to disappear with the oldér, first—

“grade children. ° .

)
Interpretations ) .
The researchers indicate that the data suggest that most kindergarten

5.

2

"and firsf-grade children appear to perceive a calculator count as a permanent

indicator of the cardinality of a set and are apt to use a calculator as 4
facilitator of oral counting. By inference, the children might use the

ca1culator as a counter to facilitate internalization of basic fact addition

and subtracaion.

The researchers are "cautiously optimistic about encouraging

>

The results‘

curricular research.that would employ the calculator as a counter to facilitate

a child"s acquisition and internalizaﬁion of counting strategies appropriate

for addition and

P

3 presented.

the study.

and interviewing/recording seem reasonable and well-suited to the purpog

The sequence of tasks used in this)study is carefully dexcribed and
(
The experimental actlivities of pretesting, videotaped intervé?ws,

It is important to emthsize’here that this was not a co

. *

étbtraction.

- e . i

Abstractor s Comments

of

rative

stud§ to determine if one method of instructjion was "better than" another.

.

~

ERI!

Aruitoxt provided by Eic:
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_This stuly was "to examine whether young, school-age.children perceive
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. - . N S,

succeSsive punches of the counter buEton of a hamdheld calculator as a means
for counting with tally.” But I wonder why? And where does this Lipseart\\
lead? Is it moBivated by a need to be’ prepared for the pencil less, paper- .

less environment of ‘the future when we will rely on e1ectronic devices?

-:ag‘ Or are we looking forvard to the ‘day when the plot of Isaac Asimov' s,

"'.' ;" Feeling of Power,comes true and we ,need to deal with the technical [student]

who discovers calculator displays can be replicated on paper with pen or
genci].“‘D It doesn' t appear to me that the research sheds any light or iadds

. any new insights to what we know Jabout initial learning of addition and
subtraction sl&ills. The research was certainly well conducted and generally

,well described. This report, however., would habe been improved with a more - -
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Bell, Alan; Swan, Ma colm, and Taylor, Glenda. CHOICE QF OPERATION IN
VERBAL PROBLEMS WITH E IMAL NUMBERS. Bducatjonal Studies in Mathematics
12:  399-420; Novembei, 1981. . L.
£ - - ‘¢ .
* 4 L . . e
. \ , . : : s
. Abstract and comments prepared for I.M.E. by KAREN A. SCHULTZ, ’ s - 7
- Georgia State Universi‘ty, v N N
. o U e e e e ‘
1.. Purpose ) “a;" . -
‘ 'I'he purpose of the study was to_ address four questiops. ‘(1) the suita- .

bility of the general\diagnost’ic teaching method, (23 the adequacy of the
use of the conceptual map&rto find misconcepfions, (39 the effectiveness of
the use of- cogritive c,onfiict and general teaching strategies, and (4) the
effectiveness of calcula\to;~enriched teaching materials to improve under-

standing. Léarning choice oﬁwoperation in yerbal problems with decimal num-

(A bers was the medium through ‘which the four quescions were- considered. i

" _u‘:; T‘» - . '
. ] s‘:.éj‘ “ i . ¥ . ;

2. Rationale v,:éi‘é PR * o,

3 -
.- '3
A a. Though substantia?l work has been reported on the use of conceptual
maps to identify level ‘of difficulty and describe typica]fmisconceptions
‘and strategies, less work axists on teaching based on ’this information.
¢« b. There is’ littlevor no guidan& in elementary or “gecondary school .
tex‘tbooks in Learning hov{ to choose the o;\eration ‘in problem sélving. ‘
o Related research has focqsed on the’ effect of the difficulty of certain |
< . feat;ures of a proQlem, but dot on the conceptual sche;nes children have.

'I'he presence of decimal numerals in problems has been shown to, be particularly

et . .

troublesome. ™ o , Y .
- fe ST
L] . :; ¥ v . ‘ . [4 * - *
3. Research Degign and:Procedures . . R
. Exploratory interview&?} Abdnt 20 pairs of st,udents, aged 12 to 16, 3 .

within‘the noymal range of ability. were given problems presented in three-

page booklets, with pageg nd 3 displaying relevant hints\, such as using
\ easier aumbers or diggram‘s'z, Discussion between students was encouraged. Lo
¢ When students could not §ol e a problem given the booklet hints, other hints

were offered. The uses. *of easier nunbers, estimation, and’ drawing diagrams

\
were of particular inte‘rest to the investigators. About half of the inter— .
views were observed by, a second person and some vere videotaped. Audio
recordings Oere made of all the interviewsa - :
. .. TR o o .
. i IS . 1 . -
) = ., - -
P ) e ¢ -
. N . f { . . ) ~ .
Q . . - i, - 1 )] ’
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}: ’ Diagnostic testing. A diagnostic test based Qn the interview results

- b.as designed. It contained "the folluwing nine areas: . ‘ N
| Area 1 ) ‘Choice of operation .
N . Area II ) Understanding of place value and ordering for decimals
» Area III | NI\’he assumption that multiplication makes bigger'
'c " . must be resisted \ )
. Are‘a }V S Division trast be'recognized as non—commutative
v Area V Division symbols such as af_, a = > b must be read
: ’ . in the ‘correct direction .- S R
. i ’Areas Vi, VII, Misleading words "more' and |'times must be resisted
Areas VIII Awareness of eize of gnits -
oot Area IX° 4 Ebcplanat!;on of' a ¢heck of correctnéss. (p. 409)

There were 38 items in the test., 15 of whieh were taken: from the® test

""place Value and Decimals" developed by ‘the Chels% project, Concepts in

Secondary Mathematics and Science (CSMS) (Hart, 1980). "The test was adminis-

tered to 27 fif‘teen-year—olds of below—average ability in a middle-class

secondary schools Data from 18 students jare reported \

«

Teaching experiment. The same 18 students were given eleven 70-mintte

o

lessons after the diagnostic test was administered as a pretest, The lessons

and, activities addressed the concepts in the nine Areas and ¢ i
’ ~ )

. e concentrated on one=step multiplication ‘and divtsion =¥ - - ..

problems, involving decimal ‘numberg, and in supposedly very
familiar contexts. ... [The] teaching material used rich -
. - situations, and also games, a mixture of teacher-posed and
. pupil—generation questions. Feedback was sometimes through
‘the gdme situation (the opponent wins or challenges-), some-~
. times from consistency, sométimes by trial and improvements.
‘(p. 402) N . .

- &

. Imediately following the teaching* intervention, the diagnostic test

-

* was given again as a posttest afld repeatpd three weeks later as a delayed

posttest., . ) -

N . . - ~ ~ .

s*4h,  Findings _ . ® S g # .
,‘ s The r{ercentage of students reaching criterion (about 37ﬁjof the items)
in each Area for pre-, post— end delayed posttests was reported The" st
improvenent occurred in Area 11, both in immediate and delayed posttesting.

Areas III and VII had immediage and delayed posttesting results that remained

4




) . - Y
the same. Mod.erat\e to dramatic decreases in understanding from immediate
i
to delayed posttesting were Indicated in Areas 1V, V VI, and VIII. Areas
I and IX showed moderate increases from iimediate to de'layed posttesting.
. @ ‘_ .

.
.

. .(3,?‘,};&
5. ' Interpretations T N NN B N
Though the authors felt that.the effectivenes‘s of their diagnostic .
procedur'e Was diff_icult to assess; they did conclude that the teaching based
on it was "notably successful’ (p.'4'l9) ¥ They expressed a need for more
research on (a) choice of operatioh °(b) teaching strategies especia}:ly
using easy numbers and diagrams and (c) the .separate effects of certain

2 - >

strategies. : -

« Abstractor's Comments-

3

This work is interestiRg and important from several perspectives. Theq

‘focus on the diagnostic procedure in’ the. context of a teaching experiment has
the potential of offering qualitative informatiou»a\out the sensitive process

" of diagnosis and prescription and subseguent learning Developing the, diagnos-.
tic test on the basis of the data collected through intetview&inc&ased the .
1ik.elihood of producing an instrument in tune with areas of confusion. By the
time the teaching materials and plans were developed on the basis of the '
diagnos&f:ic data, the teachews (experimenters) were $ery sensit%ed to% peeds
of the 1earner. .

The experimefters are to be commended for engaging in research that makes.

\:‘ﬁ it .pofsible to get in touch with some of the qualitative aspects of plahning

for «instruction based on diagnosis. Valuable information was ekedY out abOut
% misconceptioﬁs ar%sing from decimal experiences. However, following are some

coﬂcerns about clarifieation and completion of reporting that&would have given |

tHe reader more needed information about both decimals and the dlagnostic

@ . . .

procedhre. . o7
"_ 1. The germs cognitive map, cognitive conflict, Jand gemeral diagnostit;
te.aching method were used without definition’ The first two terms wex:e not
fusther explained in the report after being used dn posing the questions

aaddreesed by the study Therefore. the results of the study in' t:he cont;%

+

. of using cognitive maps andk‘cognitivefonflfct are vague. ’ .
2. It is not clear why pairs of %ubjects gexﬂ interviewed. Also, it
) "is non: clear what.is meant by, saying the subjects were in the normal range

. e
ST e, u RN 3.5
S
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iof abil‘i.t;' The r,eader 1s left wondering an’what *basis this was de;ermined
.Finally, regarding subjects, it 1s not known if the students interviewed o
.were from the same school and class asg those who were diagnosed and taught.
Sinqe the interviewing phase was in preparation for the diagnostic phase, this
\ information could influence the reader's impression iof the résults and con— K
clusions ©f the teathing exper,!:mem:. T . s W
3. It was mot explained why some of the intervi\ews were conducted ’
) with a secord observer .and some were not. Also, wiy were some interviews
‘videotbped and ,,some npt" ‘it might be 'of interest to know 1f those interviews
’ which_ did not' have a second observer did not also get videotaped
. 4, Bow many problems w\ere given during-each interview? Why were they

multiple choice in fprmat° ,bid eacﬁ student or each pair of students do each

.

problem? Examples given did not specify thid information, - . :
. 5. ow long was each interview? ’ How mahy jessions was each pair of ¥

students interv,iewed'? How long did it take to conduct 411 the interviews?-

“1 -
These q\xestions and those posed’ fn (4) above are important for purposes of ™ ,
replicating this study .as well as inEerpreting the results. ' i o
6. Finally, the title suggests that the focus,of the study is choice
of operation. This, in light of the four questions delineated in the ‘Aintrq—
. duction of the report, 1ia misleading. )
.. . . Lt ' .
. * . Y ) . , N RN
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Hatt, K.* Sec{ondary School Childfen's Underst‘anding of Mathematics. QCentre
for Science Education, Chelsea College, University of Londen, 1980. .
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Bloom, Robert B. 'and Bourdon, Linda. TYPES AND FREQUENCIES\OF TEACHERS'
WRITTEN INSTRUCTIONAL FEEDBACK. Jburnal of Educational Research 74: N
13-15; September/Qctober 1980. : R
» . . °
Abstract and &omments prepared for I.M.E. by AR'I'HUR F. COXFORD,
’ The University).of Michigan. ,
) K 4 ; ’ ' .
R Purpose and Rationale .
. The e;npirical'psvchofogical evidence indicates that feedback correcting

errors is ;more effective than feedback that identifies inc:)rrect responses
and that both feedback techniques are more effect’ive in increasing academic
ach1evemqnt than feedback which identifies correct responses. In 1light of
this information, the authars sought to discover the 'Eeedback techniques
Se— c0mmonly used};y experiexy;ed elementary teachers. /

T .
a 3 . .

2, Re‘search Design and Procedures ) . . . -

» £
. One hundred eighty-three elementa!:y teachers who were enrclled in a one-

L week g_raduate course dealing with classroom and behavioral managementtwere
used ds the sample. The 183 experienced teachers (average of 8.3 years) were
considered to be ' representa;ive of the experienced teachers within a 60-mile

\ radiu~s of the course-offering institution. Each teacher was given,a sheet

of paper centainng. "Doug's" responses to is additionﬁ ts and instructed

. to ,grade Doug's paper as you “d@sually grade your students' mathematics papers. "

- The papers werg¢ done anonymously and wef‘ oot graded, but they were discussed

. in ‘a tofdl class setting. . e ks % . .

; (
14

. o (

- >

~ 3., ings . 3 -t

The authbrs each independently evaluated the papers and identified seven

s

categories of feedback used. Ihe interracer coding ;eliability wag 100 per- e

_cent. The categories, along with the reI‘ative frequencies found, were:

Right only 97— : '

$ ' Wrong only 20.8% A
) fiight/ﬂrong i6.9% ' ‘ - -
B . L4 ) . Redo .Wrongs A S 16.4% ‘s/

) Corrective \ o &m Te N < -
, Teacher Assigst~—"" 9.3% $

i . . Diagnose/Prescribe * 8.2% .
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4. Interpretations ’ N Lt

. The authors noted the followfng. ('i.) Noncorrect1ve feedback was identi-

fied nearly three times as often as corrective feedback (2) Only one third

of the users of noncorrective feedback used the most effective 'wrong onl'y'
techniques, (3) Only 8.2% diagnosed‘ man)g of Doug's errors as similarly based'
(4) ‘No general feedback technique had wide use; (5) Teacher feedback techniques
did not mirror the techn1ques found to Be effective in empirical work.

.- .

[ I s T ) S
. Abstractor 's Comments- . LT

— s

%e study is obviously’ not a tight experimental one becau;a the sample
was not random, the particip,ation was voluntetry, and no. recognlzable experi—- -
mental design.was used’ » Rather, it was a status “study with a group of sub-
jects ‘:';: happened to be avai,lable and whom the authors considered to be typ-
‘cal, if not above average. As a status study,” the work has 1mpo¢rtance for
teachers and teacher educators. Its findings illustrate that the majority
" of the teachers participating used less than the most effective feedback . A
techniques avaiiable. It séems reasonable to conjecture that they did as ‘
they did because of lack of knowlédge. If that' is the case, then ‘the .teacher

. educators who were the.ir. instructors may not have been aware of the empiri- A
: cal bases of their scholarly field--or else they would have taught the impor-,

- .

-tance of“veffective feedback technique. . Lol o ) -

_To bé sur~e to have great conffdence in the findings, one would have to . -

replicate the study with better control procedures. However we should note

hideﬂép@cademics xghen we learn that teachers and teacher-trainers are not ”
2
perforn}yg sell, Rather we should take it upon ourselves to teach what is ,d
c},ear f"‘rom ur scholarly base. i s : S > ‘
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%rassell, Anne; Petry, Susan; and Brooks, Douglas M. ABILITY GROﬁPING,,
MATHEMATICS ACHIEVEMENT, ANMD PUPIL ATTITUDES TOWARD MATHEMATICS. Journal

for Research in Mathematfcs Education 11: 22-28; Januﬁry}l9801Jﬂ.» :
AN

o 2

.

- - -

Abstract, and commths,prepareH’for I M E by GEORGE M STANIC,

. Unlversity of “Wfsconsin at Madison.

1. Purpose . , 3

_. According to the aushors, the primary purpose ofethe study was to in-
wvestigate the relationships between pupil attitudes toward mathema;zcs ,and

mathematics achievement among assigned ability groups. The four h otheses

were: . o
. - :

1. "There wlll be significant diﬁferences in pupils' attitudes toward
mathematics among d1strict—determined ability groups.
*o2. There will be significant differences in mathematics ability among

. -

district determined ability groups.
'3. There will be signif{cant differences in pupils' attitudes toward

mathematics among teacher-determined ability levels within district-

determined ability groups. . \

4. Seldcted attitudes scales will correlate with measures of mathe-
matics .abitity. '

4

2. Rationale ~ ’ -

After citing a number of studiés which have dealt with pupil attitudes
t0ward mathematics, the authors state that varied results have been produced
in investigations yhich have attempted to relate _hupil attitudes to mathe—
matics achie»ement. The authors assume’ that their use of the Mathematics

_Attitude Inven:ory is sufficient to overcome what-they see as & major prob-
lem with recent research on attitudes toward mathematics -- an overreliance

on fhome—grown attitude instruments. - . .

.
.

. » . . '

.

‘3. Research Design and Procedures ,

The sample selected for the-study in¢luded 714 seventh-grade mathematics
studénts from five junior high sthools representing a mixture of socloeco-

nomic backgrounds in a suburban community. The authors state that this age

- ¥
group was chosen because grades six and seven "have been shown.to be critical -

JAruitoxt provided by exic |8
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- gtades in- the development *of mathematical attitudes." Tt

The attitude varial;les were measured using the’ Mathematics Atftitude‘
Inventory (MA1), Which ipcludés the following sc;ales‘:\. attitude toward .
tea 1;er, valqe of mathematics in society, anxiety toward mathematics, self-
conept, enjoyment of mathematics, and motivaYion. Values for thé achieve-
ment| variables were deterniined using scores on the applications, concepts,
and tomputations scales of ‘the California Test of- Basic Skills (CTBS) * the
total score was also used. : .. N

The MAI was administered in mid- winter, the CTBS sCores were from ad-
minigtrations of thf test during the previous school year. The authors state\‘

that | the CTBS scorges and the teacher recommendations were the criteria for

the bility grouping. Questionnaires given to the mathematics teachers for

each class were

g,

sed to determine the trimester of mathematics iu which the i
studpnts wer%a e rolled, the mathematics ab111ty level of the tlass (high, ‘ ,
nd the three highest and three lowest achieving students in

medium, low);

i - . -

each class.’ \
The data, used to determine b@twe:n group differendes were summarized
using mean ¥s¢ores on the six attitude variables and four ach1evbment, vari-*
‘ableﬁﬁfor epch district~ determined ability group, the mean scores across all
three ability groups weré€ also given for each variable. The data USed to

«

a. determine within—group differences were summarized using mean scores on the
\ six attitude variables for each teacher—détermined ability level within each
" district determined ability group. Data~ were then analyzed to determine
whether significant differences 1n scores existed between d:Lstrict-determined
ability groups (in terms of attitude and achievement) and ‘within discx:ict'- <
determined ability groups (in terms of attitude). The specikic tests and T
- .test statistic's were not given for the gnalyses~ment'ioned above. Other anal®
yses were also undertaken. A discrimination analysis was done to determine ‘
attitudinal variables that relate to ability grouping, a cor‘relation matrix ’
of the six attitude variableg and"the‘fou‘r CTBS.measuyres ‘of mathematical -~
'ab‘ility was constrdcted; and a canonical correlatibn analysis was-used to

compare attitude and 'achievement-scores.

§ 4 ¢
4. .‘Find'im - oz . ' ‘ . L‘ « v <
Significant differences (p < .01) were fourg between district- deteannined
MO o . . .w‘t A

é

. ros, 0

D [

-
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. éroups on ali attitdde varfables efcept motivation (with thg largest ditfer-
ences £pund on self- concept) and on all fdur achievement variables. ~Within-
. group attitude differenées (based on tedcher-determined abiIlty levels) were
’ also signlficant on all attitude variab¥es except motivation. The results @7
. of-the discrim1nant analysis to determine the relationship bebween attitude

and ability grouping ''suggest that a combination of pupils attitudes ;oward
the teacher mathematics self-concept, and enjoyment of mathematics are cor—o

relates of pupils' a551gned ability level'in mathematics The authors state
that the correlation matrix "highlights the relatioﬂshlp between mathematics .
self—concept and. anxiety toward mathematics (r = .40)* and also between mathr.
ematics self-concept and acttievement in mathematics (r = 7.36)*: As:self-

'concept decreases, anxiety'increa§55’tr = ;.Ah)." Finally, as a result of

the canonical correlation analysiéiused to compare attitude and achievement .
scores, the authors state that "measures of mathematics self—concept, anxiety,
and enjoyment are correlates of mith achievement" (with canonical correlationb
,of r = .44 in the'firgt discriminant function and r = .18 in the feconds@}s- R

1
criminant functior). , .
. . S e -

‘ .o : T "3 >
3. ,-Intergretations ’ ) : ¢ 0‘ .'b
The authors cfaim that the "general overlapplng trend" of mean{self- ’
cuncept ‘and anxiety scores across ability groups may be a result of "the

1earning context." That is, being a-low student in a high group may raise

IR

anxiety, undermine self-concept, and thus affect achievement.“~ The authots .

suggest that this is. a réason for students '"trying tu £ai1"‘in order to be

placed infa lower groups  * - . ‘ o T .

. The authors further suggest that mathematics teachers Sshould attend to
"self-concept enhancgment" and "anxiety reduction,” that acti[?ties 'per-
" celved as more enjoyable might reduce anxiety," and that gelffconcept improve-
. ment may aid anxiety.reduction. “Based on their findings, they also dﬂvocate

that .¥pecial atteation be devoted to students iy middle~level classes, pa;- L

o
ticulary to the "low—ranked" students 1in those classes. Finally, the authotsv
v v . . - i . -

»
. A

/’
*There is a discrepancy between»thE’text and*the matrix table.
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cldim that pupil attitudes.toward the‘teac,her may be very important in . *
| forming pupil attitudes toward mathematics. N . .
S : . . . s
. ’ R w,% - VAR
. . : . Abstractor s Comme!\r.s . g .
t
s This study is related to the mgtrix of other studies which attempt to
. . relate attitude and achi'evement. In te,rms of the conceptual contgibutions K

,ﬂ; of- this* particular study, the authors came up with a number of statistically
. .signi'

K cang conclusions, however, the practical significance of these conclu-

sions mist be questioned A general difficulty lies in their synonymous .

usage 'achievement" and "abil&ty,'( which 1s reflected in the above descrip- ,
', tipn of their study. ‘A second problem comes in implications which may be. ) .
T | drawn from a correlational aralysis. The correlations are, in some cases, . s
* trivial and, ia all cases, not sufficient to imply causal relationships'. '
For instance, there is certainly an impoftant. reLationship between self- - ’ B

concept and achievement; but suggesting that t‘eachers "attend to self—concept
enhancement"” 1s a little misleading. An example gof a more specific A_concep— .
tual difficulty is the’attempt to explain students ‘who 'try to. fail” in a’few . 4
sentences. Certainly, more discussion 'is necessary to provide the basis for
such claims. Finally, given the background resear’ch Qon attitudes and achieve-

ment in mathematics mentioned insthe in\troduction, the ajhors do little to

r

¢ compare “and contrast their results with the results of other resea&ch e

Py Methodologically, the authors might claim’ thatt the additional informa- .- v
" tion they havelprovi ed’ in regard to the use of the MAI is val_uable. But, " .
“this immediately brings up questions of vafidity and reliability _The authors

. ' choqe MAI because vf the recommendation given MA kg ATRen and because of s

LT MAI S multidimensional nature. " d have been helpful to have had more '

inf'ormation regardi g the validity and reliability of the instrument. In ad-

N

— on, the use of the previous year's CTBS scores needs to be explained fur-

4

&

ther » expecially since the authors state that "the unit of analysf’s was abil-
. s ¢

J 2 d.ty levels as they. currently ~e.xisted. D

1 .
A number of ques\tions must be raised about the research design. irst, o )
the generalizability of results depends on appropriate aampling procedur

AltRough the sample represented "a mixture of socioeconomic backgrounds, we .

f must agk how representativé the chosen suburban community is of other types ‘ .
of communities and how it was selected. In addition, ve are not told Lo o

/.." - R . v ‘ , .
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specifically whether all seventh graders from all junior h:Lgh schools inr the
community were ehosen/ or whether sampling was involved within the population ¢

\

N

of Seventh graders in the.community. ‘ » .:
’ There are other “research design issues. " Students were told to think
only of' their present mathematics class" on the MAI; more discussion about
th,e rationale and feasibility of this would have been helpful. 0n the q,uesr@
tionnaires, the teachers recorded the ability level of each class as a whole.
Are*there any possible p.roblems in assuming these ratfngs would always be
the sa'me as the general "district" determinations? Within-class g;ouping’é
were based on the ratings by tllﬁ teachers of the}:y three f;ighes?: and, three L
lowest achieving students. What criteria di?i d'ifferent teacherssusgto make "\0
this decision” The between-group decisions were based on relatively large -
gro(p N’ s, the within- -group decisipns were Jbased on N's for the low achieve-g, ‘_5 ‘
- ment levels which were much smaller than the mlddle achievement level N's., ‘\i
. What effect did these group sizes have on the results"‘ Finally, ve must ask- g
how cfitical values for the significance tests we chosen whetheradecision,s

+ b o e
were made before the tests were done, and exactly what the significance testxs

were. . ./ L s 1’,““ ‘ ‘-./'-J -
o Many of the research design prdblems may actually have been pt‘oblems of" . -
the quality of- the written report. Much more discussion, especialfy of the *, W
techniques of statistical analysis, would have beerf very helpful. In addi- - .-
. tion; ref,errihg speeifically to the correlation matrix table, two issues
“‘". e)dst.. First, the enjoYment.of mathematics scale of the MAI c,prrelates&sig- el
' nificantly (p < .01) with all the gther "MAT scales.’ This may say something ’
about the MAI generally, or it may lead to other discussion. Yet this, 1.5" not
. mentionei in’ the text. Second (as was mentioned in the findings..section),
there is either a misprint or the authors misinterpreted their table. The
corré&lation of .40 mentioned in the text does not refer to the relationshi‘p
between 9e1f concept and anxiety as the authors state, but to the relation- 5.
.. ship bemeen self—concept and“the tdtal achievement score-on the CTBS. Sim- .
ilarly, the - 30 correlation refers to anxiety and total achievement not~to i
selfs concept'o and"'ax:hievement as the author,s ,state i fﬁe text. - » ,"
J Some final comments must be made abaut ‘the pur e})t gtate of research in
this area and about future research., It wm{id seem ,t;ﬁat the first major goal .

of this résearch would be to establish some sense of conceptual clarity.
L ‘ © -
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Q&on of atti;udes’and their relationship. to achievement is Eertainly

_1mp'§rtant. . But

%Ehat asﬁects of this discussion require philosophicallﬁlari- 'j

-

fication rather-than clarification tbréggh research? What aspects of this ;
discussion can be translated into important, non-trivial research queétians?

. ] - - * -
This, it seems, is the first majof’fask of researche?§ working in this area.

In terms of the research efforts themselves, more work is cercgfhly nec-

essary to develop valid ang reliable instruments and techniques of measurement.
Ethnographic que studies, ;tfhctured individual interviews, and ‘the "methode
clin{gue" may help to ¥eformulate this area of research

more fruitful averues

and direct it into
of gp;ther research.
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Cohen, Martin P. and Walsh, Sister Margaret. THE EFFECTS OF INDIVIDUALIZED
INSTRUCTION ON LEARNING AND RETENTION OF A GEOMETRY UNIT IN JUNIOR HICH

¢ SCHOOL. Jnternational Journal of Mathematical Education in‘Science and -
Technology %1: 41-44; January-March .1980. i . - -

~

Abstract and ¢omments prepared for I.M.E. by F. JOE CROSSWHITE,
The Ohio State Univei‘s,_T’ty.
iw * hd

g

1. Purpose - L ) )
The purpose of this study was to test tde relative effectivenesss of
. two modes of® instrfuction -- individualized and traditional -~ for promoting

- .

' —
learning and retention_,arf)_aselected geometrical &oncepts.

s ~
- -

- v
2. Rationale ' .t ! K
" Reviews pf research on individualized instructionsreveal conflicting )
: . R results. . These may have evolved, in part, from the;Guse,of nonequigialentA
control group designs within which experimental wariables were inadequately °
." " controlled. o, the guéstion of retention has not been adequately .- )
- ‘.. codsidered. - . E . ‘ .
v 3. Research Design tf:.\d ‘Procedures > . ,

, One hundred nineteen students.from three seventh- and two eighth-grade
classes homogeneously grouped by ability were randomly assigned by ability
" to either the individyalized or traditional treatment. The individualized - :
group employed a series of 20 SRA Computape lessons sup#lémented by work-
sheets designed specifically for reinforcement and practice of basic concepts
and s}c.ills in geometry. The individualized treatment emphasized §uxall—group_ .
work as well as independent Work and self-evaluafdon. The traditiona1' group
lessons were primarily exposgitory and consisted of oral and written drill and
‘required assignments from the textbook The éxperiment consisted of five ./
4 AS-minute periods per week for approx’imately six weéks. One teacher handled v
“the individualized‘group and another the traditional group. An achievement
' test was administered ,‘immédiately following instruction and a retention test

three::ueeﬁs later with no intervening irfstruction in geometry.

’

. . A . i . N . -
4, Findings . . A . -
The study found no significant differences due to mode of” instruction -
M _and nd interaction between ability and mode of instruction for®either the , .
- ' > .
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5. Interpretations . . ®

Q.

The authors identify the use of two teachers; a ‘private schozﬁ popu~, *
lation, and student absenteeism as factors that may have ¥imited or altered
"some of their c:tjlusions. Ho/wever, they feel the design and procedures

’ (e'g., randonmized equivalent control group, six-week duratibn') "and research

- measure) l:hey employed represent fertile leads for future research ~=- and ,

rhey sugggst that other studies ''may yet —demonst:rate more clearly the effec-

\ tiveness of individualized instruction."
" .
1y

. ;.

P -

Abstractor's Ngotes . | K

TMMhors approp‘tiateiy ident:'ify the use o'f two different teachers --
one' for the individualized group,and’one'f;the traditfonal group - as a
limiting factor in their study. Indeed it-{s! In the ebsence of significant
differences, it might: be easy to:overlook this severely limiting factor in
the research. Clearly differences in the teacher variable might have been
offered as an alternahtive explanat:ion for any significant: differences that
might: have been found.' It is surprisfng that those who t:ry to be careful in
other ways would not make gome effort to control for the teacher variable.

M)
In the,absence of such control, any conclusion? ace suspect.
?

. . -

B

. strat:egies (e.g., incorporat:ing the variables of ability, the retention .

ke
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Davis, Robert. 'B. and McKnight, Curtis. THE INFLUENCE OF SEMANTIC CONTENT ON
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« - }Ai:stract and comments prepared for I.M.E. by THOMAS O' SHEA R

Simon Frasfﬁ ‘Undversity, Br;itish €olumbia, A
) . . N t
L - . ’ v \
hd " '/' o ’ - - /\
* ., Pu urpose - . . . :

hES -

"The central goal was to clarify the.notion of px‘iderstanding'" (p.. 39).

This goal was pursued through the examination of students' thought processeb
5 7,002
- 25

‘in solving a single ,arithmetic task, that t, the sabtractiqn problem .
©

IS 2

" 2.25—' Rationale * . R ‘ .

.
[ ‘ v

Lo 4

; First, there is evidenee that many elementary school studghts do not
- 5 “§
‘:" understand the arithmetiE they aréﬂ studytng For Zﬁamp‘le, one study-cited

'y”lv
£
,2,“/4 suggest the multiplication problem’4 X 5. Second, there is a lack-of agree-‘

—
dealt with the inability of ftfth, graders to shade squarés on, graph paper o :

"E,‘ ment on what it means to "understand"” what, one is doing. To illustrate, the
- Qor;ect applicat.ion of the algorithm "{nvert and muleiply” applied to the
problem 1/3*% 1/2 does not demongtrate an abilit.y’ tq relate correctly the
Teal situatiom and mathematical representations Of real situations. -
» Ine autho~s beliebve that: ‘,.
Students need to learn to deal with ﬁrathematics in
both of the two basic _nl?des. . E -
. 1. as a meaningless set ot sypbols that are‘manipula‘ted . .
' , according to explicit rules;
.2, as meaﬁgful symbols, where ‘the translation between

. real-world problems and the abstract mathe‘mat,ical N
L . repfesentation 'o'f 'these problems is anaeﬁsential : ra -;;:%:?o:‘ik
part 'of ‘the task. (p.~ 42) "

. .

3. Research Design and Procedures

-

During the school year 1979-80, third- and fourth-grade students in

three schools were individually interviewed, the focus of .each interview
Rt >

being the child's attack on the subtraction problem Z 02§ Interviews

¢ wére audiotaped and each student's written work was preserved. Previously,

v - ! . *




That is, students ignored the "middle zeroes" in the minuend when using the

* standird "borrowing" algorithm. N
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the researchers had found that the error which regularly recurred in this «

y . N ‘. hd T
Al problem was: - N . e - >
f . 8ot ¥
-, - = 25 T - ° '

. 41 ] M. - ~ -
=L 5,087 * " \ .
- B ;

N .
>

. The authors suggest that there are at least five areas of relevant know-

_4‘

}edge which should alert students to the likely presence of an error:

1. Approxima%e size: an answer of 5, 087 is incorrect because 7002
less 25 should 1still be close to 7000. ~ - .. ;.
. z, Haking cha.nge. if the numbers were interpreted a.,s dollars it would
- S be fair to exehange a one—thousand dollar bi]\lj‘i’or ten one— )
dollar bills. . < an : »
3. Dienes‘ s m@hfocks,i' A

,be awate of” what tradds necessarily’must occu\r.

if children have used MAB blocks _they should

“ ’
-~

lo _Basier number -heuristic: * if -the child can solve a simpler subtrac-

tion problem such as 702 - 5, the solution to 7002,‘— 25 should follow.

5 Hental arithmeﬁcd proc}dures apart from the usual pencil-and- paper
“’i.::@r

algm.‘ithm°may be used. For example, if. the child .is aware that

]

7000 - 25 is 6975 then, in the case where we have 2 more, the child

. should realize that 7002 - -25 6977. - R .
: - For each childf interviewed it was estab}ished that: N e -?X _
. 1. thesstudent could subtract: correctly using the -standaéd algorithm, ‘-

a provided theré were no zeroes in the minuend, and ' - -

, 2. the student éde the "skipping over zeroes" error in. ehe problem@ .
. “under investigétion. . . - e LT o .
Systenratic exploration of the five relevant areas of knowledge was car‘- P
'-’Kﬂ* ried out using the following procedure. . . i ,

. 1. Could the student deal with' similar problems with smaller numbers, ’ - .

for exam"ple, 702 ~ 25? If so, did the student wish to charge ‘the

l answer to the original problem? 5 o R

’ 4

2 The student was presented withJa wripten list of multiples of 1000
. from 1000 to 10,000, and was‘ asked which would be nearest to 7002 - 25 l
After consideration of size,/ the student was again given the option

A of changing the- ortiginal -answer.
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° 3. The interviewer asked _the student to solve the problem mentally, and

. tried to/l/e/ad the student through a sequence of problems, such as
’/9/- 3=17,99~-4=17,,100 -4 =7, etc, If the student obtained

" the correct an6wer to the problem in this way, he or Shé was asked -*
which answer was correct,'the written one or the one obtained by . 4
” .
NN 4 )

mental arithmetic. Q\i REPEN

4, Did the student understand money, partfcularly the exchange of one
one-hundred dollar bill for' ten tens" The student was asked the rel-
evance of this to the problem and whether he or she wished to work
further on the given problem. - . ‘ D

5. Was. the student familian with' Dienes's MAB blocks? If so, the stu- v

i dent was asked to represent 7002 ~ 25 using the blocks. Then the

. - student was invited to revise the original solution if desired.
‘:Z . ) - * .
&, Findings < . X -
No student could use approximate size as an-indicator that something
had®gone wrong, even aftg suggestions from the interviewer. None could see
‘t}f?« relevance of "making change" as a juide ro judging the correctness of ., .

the_ algorithm. Children showed considerable familia.rity with MAB‘blocks-, .
but did not apply this knowledge to recognize the subtraction error, No stu-
dent could apply the easier number heurisitic. When asked to try the" prob-
lem in their head, all stud{ents initially envisaged the problem\using the

. same standard algorithm they weould ordinarily Wrtre. ¢ Children who correctly

“ determined the answer mentally were asked to choose which answer wfs correct
-—the ;wr_,itten gne or the mental one, Nearly all chose

~ "o

one. . s . - \

. *

jhe written (incorrect)

Overall, no student interviewed drew on any o ‘se r%levant kffg‘sledge,
. or, as the authors put it, this "semantic kno f
. oti5h ‘algorfthm. g 5 TN
Over half of the article is devoted to one specific interview with
Marcia, a fourth-grade student who had been given remedial instruction by
. her teacher.to ‘overcome this specific problem. At points 9n the transcript

the au?hors interject interpretations of the 'child's thinking patterns as she .
A -

strug’gles with each of the five areas of relevant knowledge.
’ . -

. ) ¥ . 'g
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5. ’Interpretations’ e
!9 The authors pofnt out that Marcia was qu}ck and accurate in arithmetic -
sfacts, that she had Had experience with MAB blocks, and that,'in general,
her use of standard algprithms was accurate and reliable. They consider her
typical of the fourth- grade students in her school and maintain, that her
error of "skipping over“intermediate zeroes'" is entirely typical of fourth
gradars. On this particular task, there is no effect of semantic knovledge ‘-
qn algorithmic behavior.': 5 :é%”< . e .
%@. The authors suggest that remediation for this specific problen requires
.L ' pthat the algo£¥%hm béfdrawn out of manipulation of the MAB’ blocks. The 593‘

° dent can then be shown (exactly where and why her algdethm is lawedﬁ Fi-

. "
+ . nally, the authors would instruct her specifically in using reélevant know-
ey
- ledge to guide her work with algorithms. . v b . *

e
. The authors*éﬁggest thit moveéments such asE"back to, basics" and computer
L assisted 1nstruction in the form{ of "drill and practice may ultimately prove
L harmful > ot S

o4 Theyuseek to im#rove student performance by simplifica—

»

tion-—but the simplification they Seek may leave large

numbers of students with impoverished cognitive resources

\5 - that will han\lcap them -in the long run. (p. 78 italics
.in origina®§ S ‘ . . _
. 5 e -
R ‘ o g . o Ot »
. Y e . e ; . . ]
, ; - _Abstractor's Comments - ; '

1 ‘approached the;task of abstracting this article with feelings ‘of tfep-
idation on two acaounts.' The first was the length of the article-—fifty
pages. Happily, the'clarity of the authors writing style angkthe lack of
jargon alleviated this problem considerably. I was quickly drawn to the es-
sence.of ‘the problem.and followed the interview with Marcia with a great

deal of interest. It is a_pleasure to read a tesearch article without having
* Yd\ ~

to analyze. each sentence to determine what exactly the author is trying to

say. o ~§ i ot ’ . .

» 5 . e

* The second doubt* stemmed from the fagggthat over half the article con-
4‘4

sists of a transcript of an extensiue interview with one of Ehe students"-‘

In such a case, one is immediately at a &isadyantage in critiquing the design -

isgare O the study. What is there to critique? In this particular c#se, my main

!.. 2 ol o Ceei g e, _ .,.‘
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- cgncern is that, although the authors took pains to point out that they could
not generalize to other schools, they do intimate their findings apply tq_p
much broader populatfon. Theystate. ''We have, however, worked,with a few
ihildren from three other schools, representing(a total of thnee di}ferent
' school systems, and see only unimportant variationsddn the key phenomenon
&we wish to report" (p. 75). Since the authors use their findings to reachh a -~
rather serious indictment of the entire pedagog1cal program, thi\numpers in-
terviewed in Marcia's school and in the bthers would help one to judge how
powerful qheir induct1ve argument might be.

. The ffhdings are disturbing. Childten of this age working on this par-
tiqular problem cannot bring knpwledge outside of the stamdard algorithm to
bear ‘when, in a sense, the algorithm is pushed to its limit, or perhaps more’
accurately, mhen the student is pushed to the limit in applying the algorithm.
But, before we despair, more investigation needs to be done. For example,
the authors point out that the idea of approximate size of numbers may not
be. useful to children‘bf this age since they may not have enough experience
with the size of lagge numbers to be able to apply the knowledge appropri— -
ately. Theg the question arlseS° would older students be able to make ef-

§ﬁ§ fective use of «his type of "semantic knpwledge"? Is there a developmental
aspect which woulg;alleviate the problem through the passage of time? A
- similar study cutting across the intermediate grades would indicate whether
"and to what degree the phenomenon“persists. 7 . ‘
Immediately following the article is an editorial nd}@ containing im-
plications based on this article and two other reports. The suggestion is
made that ;orrect answers written on paper cannot be taken as conclusive
evidence of learning" (p. 88). Reactions to such a statement will differ ac-
cording to the role of the readet in the educational, system. Mathematics edr . .
ucators may react by concurring, and .arguing that in the best of all possible ’
worlds students should be able to carry out calculations quickly and dccu-
rately, and understahd exactly what they are doing at each step. School '
¢lassroom personnél, on the other_ hand, may be dismayed to find that, even

though their sEude‘ts have all the external trappings of knqwledge, they are

being asked for much more from their students and from themselves. .
p . ) N .
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yihbelink Wilf4am H. and Witzenberg, Harvey G. A COMPARISON OF TWO METHODS

FOR TEACHING YOUNGER CHILDREN TO TELL' TIME. School Science and Mathematits
81: 429-435; May=Sune 1981k

ol
£
Abstract and comments prepared for I.M.E. by GAIL. SPITLER, g
University of British Columbia. o )
1. Purpose’ .

Two instructional strategies for teaching youngsters to read a circular
clock face® were compared. The two instructional strategies being compared
are: referred to as Methods A and B. Method A "followed the traditional
sequence: telling time on the hour, on the half hour, on the quarter Hour,.
on sthe five minute readings and finally‘on any reading" (p. 429) Method'B
followed the sequence: on or after the hour using only the hour-hand, read- 4
ing 4ny minute where a rim with each minute marked circumscribed the regular
clock face, reading any minute where a rim with each five~minute interval’

parked circumscribed the clock face, and, }inally, reading any‘time with no

N
minute marks numbered .
’ . -
o = N -~
o -~ . «
2. Rationale y -

‘" Reading a clock face is-an important skill which is often ignored in
the presenf curriculun. Despite the fact that most people 'do learn to

. read a clock at_one time or another, the problem for mathematics educator's

is to find the strategy by which this skill is acquired efficienglx As

the circular clock will continue to exist along side digital .clock faces,
the reading of the circilar face remains ar important skil}. Further, it is
argued that the . "Time-distance feature built into the regular clock is
psychologically,significant and may explain why many adults prefer it over

a digital time piece” (p. 431). . y .. - N

]
- G

After completing three pilot studies, the main study was undertaken.

’

3. * Research Design and Procedures

Six»grsg§$two classrooms from similar middle-class areas were dsed in the ¢
maih comparison. One oiass in the first school was assigned Method A and
'the.other two classes, Mat hod B, the opposite assignment was used in the
othe; school - The instruction occurred over, eight days, about.half an

ﬁour a day. A pretest was administeted»the day previous to ‘the commencemént - . _
.y (] .

/‘ ~ ' ,l
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of the instruction and a posttest the ddy after the instruction terminated. ,
- "Both tests contained 28 items requiring children to record the time shown
. byz arclock 14 items with'minute reading a multiple of fiye and 14 items
with minute reading not a multiple of five" (p. 432). ) .

Data from two other groups were also collected. One group was vc_:‘omposed

of two grade two classrooms in which 2 to 4 instructional periods followed
the instructional sequence of a textbook. The fourth group was a second-
gtade class of learning disabled students where the instructional sequence

. followed was Method B. ‘
. - Tq control the "teacher variable", very detailed lesson plans, scripts,

and equivalent story lines, which were used to.moclv?te the unit, were

developed. . ! - . . -

. - 7

4, Findings
ANCOVA using the pretest scores to adjlst “the posttest stores revealed

th’at Group B (Method B) outperformed Group A (Method A) (p < .06). Further
analysis of the data revealed that the difference between the two groups‘was
v specifically due to differences on items for which the reading was not a
multiple of five (p < 01) "Boys did better than girJ.s for both method§
- with p € .01 for the posttest for Method B" (p. 433). No differences were
found &mong high, middle, and low mathematical ability groups.
5. ° Interp_retations :

Based upon the results of the three gi.’lot studies ané the °resu1\:s
reported here, the authdrs conclude that mthod Bk,,should Be the instructional N
- strategy employed, for teae.hiﬂg c"hildren to reaﬁ the circular clcck face until
a more effective strategy can be found. Specifically, the recommended .
- sequence is a slightly altered version of Method B so as to in%ing

time on the half hour and quarter hour. - ‘

- (-

. e
¢ ¢ - . Abstractor's Comments

--.—~ ,  The authors are to be comended fonstudying an area of the curriculum

. which is too often ignored. While the telling of time seems to_be sigr1ifi-
. ant to both parents and teachers, .it has largely ‘been ignot'ed by researchers. W

g e

The, article outlines an interesting and creative approach to the problenr.

.
-

In addition, the. a‘i"ticle may serve as food for thought for others who wish

‘ N .f' f - <. RN .
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to study this area. Certainly the "traditional" approach toithe ‘teaching

of clock reading is fraught with logical inconsistencies. For example,

the traditional instructional sequence begins with the hour as the basic

unit of measure and then deals with fractions of that untt. often before LN
children have the appropriate fraction concepts. We also include "before
and "after the hour" at the same time, wthus asking youngsfergrto read back-
wards on a dial which never operates with a backward motion. Next, the
"traditional" approach may examirte reading the minutes which are multiples
of five.

hour to the minute, but*we do dot deal with the minute per se, only -with

At this stage we have changed the basic unit “of measure from the
sets of five minutes. I-‘inally, the sequence concludes With reading any
minute, which was surely one of our main objectives in-the first place. >
Entirely left out of the "traditional" sequence are all of the other I'befor‘
learly, a

the hour” reading®s; for example, 8:53 is 7 minutes before 9.

more consistent approach can and should be developed. ,Nibbelink‘ and Witzen-
v -
berg may have developed such an approach, but they have not presented.a .

convincing argument for the superiority of Method B dver the traditional ..

method. . ' o S
In attempting to convince the reader of the efffcacy of Method B, the - ~ ..
authors have employed a standard -experimental paradigm. However, as an
experimental sjudy this work has overwhelming shortcomings. Generally, it
is unfortunate that much curriculum development ac’tivity cannot find its
way to publication unless it is framed as an experimental study, a form

which seems pa&ticularly inappropriate for feporting\ghe insights gained as

one carefully and thoughtfully develops instructional materials, strategies, a

and sequenceg. N . - . - ) < i
As an experimental study, the major weakness lies in the fact th‘at‘ the .

posttest which is the measure of the effectiveness of’ the treatments is not -

a fair measure of the two treatments. Recall that the posttest containaed N

14 items requiring the children to & a clock set at a minute which was ,

not a multiplffo“f “Five and lzovitems h._ghe minute was a multiple of ’ s

five.,, The rationale for tzhese two *sedg ¥ not supplied in the .

érticle. Surely, if one ca;x,read any mi.n g, then one can read m;lnutes ¢+

which are’multip‘les of five,which is substantiated W the data in that both

¥,
S

gtoups averaged about IZ en the 14 itema ‘related to reading a WUlt i‘Ie of T
fi’ve. Als§ recall _that the significanc difference ‘an the posttést resulted

~ -t . . -
« > . . oy
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- from the fact that Group B children were better able to read.minutes o

which were not multiples of five, ° W A .
e ~ .- The unstated model of efficiet;cy used by, the authors 13
. - } ‘ . -
- “a
. ﬁ bl wy = COntent taught or learmed ) .
¢ R Ef,ficiency’ time for instrugtion T, ‘

v - »,

which requires that one experimentally" control the equivalence of eit.};er the
numerator or denominator of this ratio,. In this particular study, neither

can he considered to be equivalent. Consi‘aer the content taught in each
- a &

.- method: . ) -0 ®q - N
v 2 ¥ Method A Method B ‘ .
el . et s . ==- R :
: Telling time: , *~ Te11lirfg ‘time: =
o T - 1) On_ the hour 1) On the hour or'after the hour
2)70n the half hour . ,2) On any reading with each minute

- ) . -7 marked . |
) - ’ 3)'10n the quarter hour ° 3) On anz reading with only

e o~ five-minute marks P
P 4) On the five-minute 4) On any reading, with no d
- ) reading . minute marks
N 5) On any reading ’ R o -« . .
N | .
- If wef assume that thé instructional ‘time was controlled, :;hen thg content “,

taught is not equivalent in that the students were not, tested on their

abil to tell time on the half or quarter hour, 'topics which were part of

Met od A. -Alternatively, if we afSsume that the cantent taught (and tested) »

was controlled. then the instructional times devoted to,the content of. the
® of the posttest are not equivalent:.~ As the authors admit, "Method A devoted
relatively more time to minute readings\ which were multiples of five, while 1
Method B 'deyoted relatively more time to minute readings which were not

multiples of five" (p. 43'3) Tt can be argued that the student}.s in Group B

had siga_'_\ificantfz pore instructiondl ‘time devoted to the content of the
posttest, a difference which is further heightened since skill of reading
td.me to any minyte subsumeswtmill of reading multiples of five, while .
R the converse is not trie. Since the authors have.chosen to use the ratio

referred to above as their mddel for efficiency, and since neither the

=

: numerator or denominator can be considered equivalent, they cannot claim i
Y, e, T .
e—efftc:tent—than—Methou A~ -
v - v .
LN . ‘ .o - .
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. : - - ’ -
» . ' .
: Y $




* Peck, Donald M. ‘and Jencks, Stanley M. CONCEPTUAL ISSUES IN THE TEACHING
. AND, LEARNING OF FRACTIONS. Journal fbr Research in Mathematics Education
12: 339-348; November 1981.
. " 5 ,

g ' . .

") . . -

“Abstract and ‘comfnt s prepared for I.M.E. by DONALD J. DESSART, =
The University of, Tennessee, Knoxville. . .

1. DuL . .

Hundreds of children in grades 6, 7, and 9 were interviewed for the
purpese of determining the extent of ‘their conceptu-al understandings of
fractions. A sample of 20 of these students wasa sef[ected) at random from
60 students of a typical sixth grade. The records ofjthe/intervfews of these

. Zokgcudents were sumgarized and re.ported in this article. ¢

.
-~ . r

©

2. Rationale .
. Clinical st
- of tSe observati

[4 ~ . N

ies in which researchers emphasize the qualitative aspects

s of children working mathematically over the statistical
aspects has gaiged popglarity in recent years. Such studies are extremely
time-consumingd but often provide insights that might be investigated at a

later time afd on a wi,der scale using a more complex statisti’caledesign

Qk “ : .
Research Design and Prodedures .

The 45-minute integviews of the children which were videotaped consi'gi:ed
of two parts. During the first part, which lasted abgut 20 to 2,5‘ minutes,

the childrén worked with physical matgrials for the purbose of acclimating

J/them to th‘}u:f\e'rvie; proce?ss. This activity consisted of multiplication .
t

exercises h whole number%using graph paper and paper strips. One of the .
paper strips represented a multiplier the second sfgxip represqnted the other
multiplier,*and the area thus included represented the product. Of "the’ 20
children interviewed, 19 of them were able to determine products using this
ptocedure. 4 L S . ) .
This initial activity was followed by a discussion of fractions in which
each.child was requegted "to show what! simple fractions, such ag 1/3, 1/4, or
2/5 would look "like" (p. 339). TFollowing their responses "to tﬁis'-question,
the children were asked to compare fractions\: %o add fractions, and ‘to explain’

the rationale for their action's. On some occasions, questi'ons were’ a'l'SlT

ERI!

Aruitoxt provided by Eic:

v N .
asked about other operations w}th fractions. - ’
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. t b. Most students used pies or cirqles as the: object %o be; subdivided .

, . c. .Many\children did not relate operations with fractivons o the .
) « panipulation of physical materials in their environment. . ° LR

. fraction were unable to &perate with fractions, t.e:; perform comparisons and )

. ERI

ot L ) ' ‘ > ©ou
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4. Findings ‘ T d
Each £hild was asked to draw sketches’ of the; fractions 1/2,. I/K and 1/5 §

of the 20 children, niae drew appropriate pictures (usually circles ot pies)
and 11 were unable to draw cor &qt sketches.‘ of these 11, all understo}d
that tHe sketch involvedvshowing that* an object =sho;d be subdivided into

N

a number of pieces corresponding to the denominator of the n@racticsn, but N *

8

they didn't indicate that the pieces should be of the -same size.g. : w O

Of these 11 students, only two were able to compare fracti&ns using a ‘ \\
rule. However,, these two were unable to Telate the results of the rl‘le to v
sketches. Of the same 11 students, four were able to use.correctly the common
denomihatovztnethod of adding fractions, but fh/ey could ot rationalize the
method. The remaining seven students misapplied rules for addition of” frac-

-

*° tions in a variety of ways (e. g., 2/5 + 1/3 = 3/8) ‘ .

‘or

)

0Of the nine students who drew appropriate sketches of fractions, four
were unable to compaze fractions and were also unable to use sketches of ,
fractions to help in the adglition‘*of fractions. "Phe most commor; error vas 3
of the type,-2/3 + r/a = 3/7. ‘. . . g

Of the nine students who drew a;;propriate sketches of fractions%, five

e

students were able to compare fractions correctly by both sketches and rules.

.

Of thése five students, two Wére able to.add.fractions using bogh rules and

. sketches and three were able to add iractions using the cbmmon denominator L

1

rule, but weé¥e imable to justify the rule with sketches.

[

" * £ - Iv’\’ . ) v ;’h
§., tergretations ’ P . < .
e A

The researchers emphasized the following conclusions of their study:
a. Nearly all of the children related a fraction to the subdivision 2

% of an object into a number of parts* correqponding to the denominator of, the
fraction, but . fewér* than half realized that the parts should be of equal size'ﬁ"’

d.” Many children gayve correct examples of specific fractions, but could

+  not generaliz; the meaning of fractions; e.g., they coilild sketch 1/2 or 3/4,
but not 3/5. . oy . e co
* e. Many children«who did not understand a %eneralized concept of

addition of fractioms.

.
.. N - . .
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" T £, Alwost all students, were rule-oriented, that is, they searched
for rules ‘to apply in operating with fractions, but they seldom were able to

* justify the use of these r%les' using physical materials.
Y R

~ . - .

s Abstractor's Conment s

Clinical studies often' uncover facets of children's knowledge that can

\ ﬁs’eldom be_obtained in other ways} and thus the pursuit of such studies should ,

\ be enc0uraged This particular study involved hundreds of videotaped inter-

/ views. It“seems clear that a short journal article can hardly do justice to

\the hours of observations by the ’researchers. Nevertheless, based upon the
report, a number of ques.tions seem to ayise. Perhaps,"these questions were
dedlt with more adequately in the more cémplete report.

° First, there is the problem of the adequacy of the questions to elicit
from the students their actual knowledge. For example, if a student &s °_
*asked "... to show what simple fractions ... 1look lil)p" (p. 339), he or she
might be very perplexed as to what is an adequate response. Should one respond

) with a picture, a fraeftional numeral an operation, or what?

- Furthermore, we should be critical of children's over-reliance upon
rule-oriented behavior. But, on the other hand, - if dpstract questions are
posed,»then abstract responses seem appropriate. One might wonder what the
responses OF the children would have been had they been presented a concrete
situation calling for the use of fractions. For example, if an actual pie
were brought intd the interview room'with five. children present “and one of the
students was “asked to cut the pie so that eachwedftld recefved the same amount

-« of pie, oné=might‘ wonder if the responses of the children would have been
different. Following the cutting of tHe pie, one might ask, "w‘nat fraction
of the pie*did Jane receive? What part did Dan and Jane together receive”"

Furthermore, if - one pie were given to Dan, *Jane, and Bill and another to John

Yand Sue, would Dan or (Jould Suge ‘receive’ the larger p-iece"

?;;:‘ The relationships of the responses of the children during the interviews

. " Ed
to their responses on written achievement tests might be revealing. Even .
graduate students complain of "stage fright" during oral examinations that
doesn't seem to be present during written examinations. The interview process
can be threatening in spite of the conscienti0us efforts 0f interviewers to

~ ®

relax their subjects. . . .. . \ o
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The authdrs' conclusfon ‘that children should be exposed to more instruc-
tion involving physical méterials is a sound one whether or not it is justified .
by this study. The ube of Cuisenaire rods,‘pattern blocks,tbase ten blocks,
. the. classroom c¢lock, money, and other materials of the children's environment’ !
‘ & are essential to effective 1n;tructionxgp fractions. Unfortunately, the}r

use is probably neglected in many classroom learning situations.
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Pennington, Bruce F.; Wallach, Lise; and Wallach, Michael A. NONC&NSrERVER§'
_USE AND UNDERSTANDING QF NUMBER AND ARITHMETIC. .Genetic Psychology’Monographs
101: 231-243; May 1980. - . B }
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Abstract prepared:s for I.M.E. by JOE DAN AUSTIN,
Rice University. - -

anpents prepared for I.M.E. by JOE DAN AUSTIN and by SIGRID WAGNER,
ThHe Uni_.versir;y of Georgia.

1.  Purpose . < .
The study "attempts to assemncations o&noneonsefvation [of

number| for (@ child's use and understanding of number and arithmetic" (p. ‘255).

-

-~ .

. >

'Z\T_;'Rgtionale 7 e ' : 5" -
‘. * Perhaps one of the; mndst widely held bélief‘;‘ about a child's und%rstanding »
+ of number seems to be‘\tliat wheh a child fails on Piagetian conse’rvatioi of
‘number tasks, the child cannot meaningfully understand counting and arithmetic.
Thus, it seems logical and is often argued that instruction in arithmetic

- should be delayed %gl the child his mastered conservation of number.

<

+ Several research s »es have tended-tp upport the belie$ in the central role

8
of conservation of number for undersrar;t\i;xg ax_'ithmetic'. These studies tend.
_to show that while nonconservers may demonstrate some paper—and-pencil ’
proficiency in arithmetic, they usually have aa;rery limited I:ility to 5, -
undergtand*or apply the knowledge to physical situations. However, some”’
research suggests thar,)con.s vers and nonconservex:s seem to profit egifélly
from arithmetic instfuction Jen when the ghild's ability to apply arithmetic “
. knowledge to p‘hys;cal situatfons is considered. Thus, there is a need to
‘study in more detail how fundamental-conservation of number 1s to a child's ~ 4

understanding of number and arithmetic.
/

; 7 - 4 ..& ) ’,

. 3. ' Research Design and Procedurés

- The sample for this study co isted of 130 third graders from relatively%“
_disad:rantaged areas.. The students wére mainly black and from lower income ) .
families. , The students were‘ from two scHools, one Tural a?;fil one qity.
" To dnsu;e; that all ftudents understood” the req’?tiodal' terms “Used in the -
™% conservation tasks, an initial screeping %task was given. Students simultane-~ *
| busly placed one bead ;.n one jar and one bead 4n a second jar. Students were -

v

, . . 0 e

~  aincluded in the sample only if §hey knew there ‘were t}iﬁé{' same numbers of beads

¢ - I RN
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in each ’jar ev!‘ though the beads in- the jars could not be seen, could ,V
justify that the numbers of beads were the same, an\!d could make a specified »

jar have more beads than the other. jaﬁge,
To determine which children could cons%rve number, two paratlel rows,

each with 13 beads, were placed in front of W child, with the beads dn the .
e
atrz.a.

rows lined up opposite-to show one-to-one corresporidence. After agr%ing g
that the two- roys had the same number of beads, the child watched as the ?
R experimenter lengthened one row by spreading out the beads. The child was
asked if there was now the same number of beads in each row. If the child
. said there was still th? same number in each row and could justify this answer, -
L™ the child was classified as a conserver. If unable to do this task thé ‘child
was retested another day. If the child failed the task the second time, he

or she was classified as a nonconserver. If the child passed the task the

nonconserver. , ‘ ) '

The nonconservers‘were given additional cohservation and counting tasks.
Some conservation tdsks attempted to minimize the:v\isual conflicts; e. g.,
using one row of beads or moving the begads but keeping the length of the
row the same. Both conservers and nonconservers ware given a 30-item phper~
and—pencil test\ on addition, subtraction and ni‘ultiplication. Each child in

the two groups wgs given problems with physical objects, using problems

correctly solved on the paper-and-pencil test ,wthe studenf. These problems
o

attempted to ass€ss whether the &hild understood additign &nd subtraction in s

B .
physical situations. The equivocal nonconservers, were given no tests other

tHan the Screening task and the Conservation of Number task.

< - .
-

»
- N

. 4., Findings . .o
Seven of the original 130 st>udents failed the Screening task and were

-

deleted. I-‘rom the Conservation of Number task, there were 45 nponconservers,
12 equivocal nonconservers, and 66 conservers, ~ °
When only one row of 13 bea¥s was used and then lengthened, 19 of the ,
45 nonconservers failed to know that the row still ha&ﬁhe same number of
beads.  When beads in the ofie row were moved but the length wa#i npt changed

-

the number of failures was reduced to 15% When the experimenter “did the same .

_experiment but used "counted number" instead of "same number!', only 3 children
v

- failed to comserve. . - . R
) - . I
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In the Static CQunged Row task, children were to count two fixed row&
of circles and answer whether the rows had the, same number of circles.
Lengths ‘of the " two rows were equal only when the rows had an unequal number
of ci‘ncles. Eleven of the 45 noncenservers answered in ways that contradicte"d' -
‘ﬁheir coun_ting. However, of the 11 mdst made only one such error.

On the paper-and-pencil computatign test, the memconservers had s?“gni.fi—
cantly fewer correct answers (X = 20.6) than did the conservers (i = 22.9)

~ at the 0.61 levél. However, the difference in the ‘two averages was less than

the differen'ces between the ¢ity X = 23. S) and rural (i = 20.6) children.
Impressionistic data igdicated no differences between the conservers and non-
conservers in their use of finger counting and other tally systems and in use
of carrying and borrdwing. "Conservers and ponconservgrs hence did not
d’it'fer-qualitatively eitger An their ability to hise moré abstract computational
procedures or in their need ro rely on concrete tallies" (p.. 240).

. To measure iehe‘then a child understood addition and subtraction problems

that were~ correctly’ solved. ons the pencil—and-paper test, two addition and two

subtrac;ion tasks were %i'.ven. The results were ag follows: , -«

. . . & . .' L
. oL . _ Addstion ° Subtraction -
. - , « Pass Pass Pass, Pass ass ‘Pass
, Group * . *  “both 6n°e *neither both one neither
Nonconservers (N*= 45). 33 7 5 »35 4 6 ’
) Conservers (N = 66), 60 - 4" 2 ) 57 7 2%

. - . “ -

- - L
The "vasé majord.ty of nonconéervgg.:s performed very well" (p. 240) on the addition
and Subtraction tasks. Significant differences favored the conservers on the

addition .tasks ('X. = 4. 86 P < .6%). No significant differences were found on

the subtraction tasks (7(, - .85, .30%p < -50). «. - Lt
) . . . PR ] . . g .
5. ‘lntergretg;i‘ons . . . ’ . ’ .

-

. The results of this study indicate that nonconservers do have some‘ problems

R with number and arithmetic, especially when conflicting cloes are present.

Howeve} "they can still have a~very serviceable um‘lerstanding of number and
arithmet‘ic. ~Full conservation .of number o: recognition of invariance is, )

3

thus, not a fundamental gornergtone for mathematical deuelopment. its impo'r-'

tange would seem to have been considerably exaggerated over the last” two
deca‘de's (p 241) ’




Yot . e Abstractor's Comments (1) N '

‘This is a very int:erest:i!ig st:udy on a quest:ion of fundamental impor~

tance to any classroom application of Piaget: s t:heory of nufnberh namely,

*

how fundament:al is conservation of number to 2 child's under.st:anding of

arithmetic. Logically, it seems that t:his is fundament:al but do the empiri—

]

cal -data support this logic? . S *
The study has several important positive a's.'pect:s'. The authors present

a very nice literature review and argument: against the view that conservat:ion

is fundamental to a child's underst:anding of any arithmetic inst:ruct:ion. It: '

also seems a plus that: two fepeat:ed t:est:‘ingswere made before labeling a child

a nonconserver. Such a procedure would seem to give some evidence on the, a‘ v,

reliability of the classificat:ibn prgcedure.. AI*so, the variet:y of t:asks used |, °

in the study was very n.ice. fome tasks also replicated some previous reseal;;:h

] This reviewer had several quest:ions about the research study that seem én‘

likely to be important when int:erpret:ing the result:s. These quest:ions include b

P
o <~ 7

the following:

Q * o, ’ N
1/ On the conservat:fon task, why Were not conservers t:‘est:edat:wice” If ST

equi'vo'cal nonconservers could .f_irst: fail and t:heh pass thé t:ask could not !
some st:udent:\x labeled conserve,rs‘\f‘:l,rst: pass and t:hen fail the task? Such *
, t:est:ing might make the diffefances between conservep‘s and *r;onconservers clearer.
2. For the 30-itep comput:if%ion t:est:, what was t:he reliahj.lit:y” Was this
. oo *n,_

a mult:iple-choice test? was ;h‘é &SR t:imed? . . «‘;‘ .

Tty
© L On the conservatiod t:qsks us’ing only one row of beads, wexe,all 45 - -,
nonccnservers given each of the t:asks or onLy t:'ho.se 9 nonconservers who ‘

failed t:d conserve when one row Qf beads was lengt:hened” ‘. o . A
~a-< 4 o - 4?'

"4 0n the St:at;lc Count:ed Rows t:asks, how many such tasks were given?

Knowing that most (how many’l) of the 11 nonconservers who' failed t:hese tasks *

L

only ﬁfissed one ;t:ask- is insufficient: in’ormat::gon. * - . S
For t:he st:at:ist:ica’l analyses ;%port:ed it sgems hard to "view the analyaes R

as not supporting ‘the case that conserva’t:ion of number stnongly relat:es to i Q'

comput:at:ional abilit:y No “of the’ t:hree st:at:ist:ical test:’s that compare con— -
servers and nonconseryers are significant: and favor the conservers! .The aut:hor 8
at:t:empt t:o explain away the comput:at:ional.t:est: significance using cit:y and urban

scho9l dat:a and impreesionist:ic dat:a would harilly seem to just:ify why the | .

. \ .
stat:ist::fcal tgst was "éven “done. : ",ﬁ s o > :
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I-"inally, it wou be nice to have a more composite pictures‘ of the noncon~

- °
servers' responses. or example,’ some nonconservers pass one tdsk and some
*

«

o pass another. 'l!ow ANy nonconservers pass both tasks"

- ‘V%In spite of fhese comments, the authors make an-.important poim: concerning

the relation of conservation of number to a child's understanding of arithme-

tic. Specifically, if there are nonconservers who can do and meaningfully

a

understand arithmetic stasks, then these nonconservers would seem to negate

- ‘ate least in part the argument tHat no arithmetic instruction should be given
. v ..
_monconservers. . ' ‘ . -

This reviewer feels that this study should be Yead and replicated °I.t . "

> raises some interesting questiong, that would seem to re.quire additionql ’ .

résearch. For exampﬁe, if nonconservers can master and u%’derstand arithmetic
tasks, how should arithmetic instruction be modified for the”so children? A 3

i Does this instruction do better than providing experiences that will help " 3
& e . A

the child develop first a conserszation of numbe;" The study raises some

important issues "~ and questions. Additional resegrch would °however, seem k

' necessét*): befor& the resolution of these issges will, be possible. :

i . -

o, s - ' Joeé Dan Austin

.
El -~
' . Yar ¥ ’
- ‘ " a2 . .
L. .
' e - .

. ) EEN Abstractor'§ Comments (2) ; ) 3

ey " This article reports an interesting study with a thought~proveking
'rationale. The authors have transcended the old chieken/egg debate ovet‘

B which' should first -—'skill or understaﬁding -- and have conjectured that f, E

.children who fail to éonserve number may, neverc’heless, exhibit g fairly
sophisticated ﬂndetstanding of the, concept of number .simply.because t:hegir
system of logic differs from that of an adult. . The authors essentially
<. :reiterate this idea when they further observe that &, foundatiohal analysis of '}Q—
‘ concepts may yield structures very different from the mental sta:uct.ures that
-evolve-in the course of development. . o C e

-,u: vl &
iy R Their point is an fmportant. one, and it is er‘:irely consonant with the
’ 3
Piagetian theory which seryes as a backdrop to their stuﬂy Somewhat froni- %

LA

cally, it is” this same point which suggests that ' 1mplications of P’iaget 8
findings for mathematics teaching should not be overdrawn, because Piaget s
tasks ,arg,hased to such a large extent on» a logical ahalys:les of content struc—

st

fion in their discussion of conservat,;‘l.on tasks, when t.hey» contrast thé ‘kinds

’ >
B & g
~. y'- , F 2 . %o g

trure..ﬂ'rhe authors of ﬁxis pa%er implicitly acknpwledge this latter observa—
2
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of transformations that ocgur in conservation tasks with the kinds of i

transformations that occur in the context of simple arithmetic operations.

True consetvation tasks involve the transformation of an irrelevant, but
B e Ty

- potentially ralevant, attribute to_produce a "conflicting cue"”, as the 3

¥

S b authors call i’ .Certainly, consef%ation tasks measure an aspect of the .
o understanding of a concept, if undenstanding is. assumed to imply comprehension
of the,language typically used relative to the concept. But, conservation 2
* +'tasks may measure such depth of understanding that failure to conserve may

not directly interfere with performance on tasks that involve more ordinary

kinds of transformations. / ’ ' . ’

*

"

The purpose of the reported,study was to show thét children who do not
conse(ve number may still have some understanding oicnumber doncepts and may
be able to~apply this,understanding in cgncrete situdtions. ' The authors'
results wege ‘not strong,-and it would have been better to match the conserving
and nonconserving;groups on, general ability in oraer totnullify the effect of

*c-‘ . - . N

"~ The guthors'

were, interesting, and some of the results were intri

B s,primary contribujion, however, resides in their basic premises. .

g . i o Sigrid Wagner

b B » .

the ability factor ks much as poqsible. Nevertheless, several of the tasks . v

¥
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Sch!&'eﬁler,’James. A COMPARISON OF THE USE OF A€TIVE GAME LEARNING WITH
A CONVENTIONAL TEACHING APPROACH IN THE DEVELOPMENT OF CONCEPTS IN GEOMETRY
AND MEASUREMENT AT THE SECOND GRADE LEVEL., School Science and Mathematics
81: 365~370; May-~June 1981. : - T

'
-

q)\ - - -
"Abst:ract:s and:.comment:s prepared for I.M.E. by EDWARD J. DAVIS, ‘,. o
The University of Georg:l\a. . 4’ .
1 K :
v-c) t«' . ¥ -
o . o . . . A “ ~
- 1. Purpose 1 . ,

This st:udy compared i:he, effectiveness of an active game t:eaching st:rat:egy

with a convent:iona'l teaching st:rat:egy\. : o i

. . , 4 . . . . .
. 2.t Rat:ionale‘i - . B - ' '

Many elemeﬁt:ary schools us “an adopt:ed mat:hemat;ics textbook. .This book,

‘in man§ cases, becomes the curticulum" Does t:h o _be the case?

Cat_l st:udent:s learn as much or e from approaches besides follo
. t:eacher s manual? In part:icular, does t:he medium of “active games( and

. ment experiences provide a viable alt:ernat:ive to closely following a com~-

<,
metcial t:ext: and uding its suggestions for manipulat:ives and practice?
§r ;

- . - .

) : 2 2 N )
3. Research Design and Procedtres .
* All seq,bnd-gtade children at an element:ary school compri‘sed the popula/— M

fion. They were divided into 8 groups. - I #F

L] . l

4
' Groups 1 and 2 were taught using Method 1 (following‘the t:eacher s guide
5e—
for a commerci_al t:ext:) and also using Method 2 (act:ive ,.games - movement:

.

‘,‘ experiences) ‘ , s g
. Groups 3 and 4 were cont;rol groups - no content in the study was taught
‘e .
to t:hem. . S . . . 7

. ‘Groups 5, and’ 6 were taught using Met:hod 1. ’ T e

Groups ¥ and 8 were taught: using Met:hod 2. . ] . s
The t:reat:menﬁ consisted °f§}q§ daily 1essons. The conte\t: was CHapter 3
of the 1972 editﬁm of the second-grade text published by Houghton Mifflin
Company. Chapter 3 deal)s with iines, curves, point:s, ‘line segments), iinear ‘
» measurement:, time, liquid meaSurement:, set:s, ‘and’ the fract{on one-half. . - -~
. Met:hod 1 followed t:he specifications in the t:each‘ér s manual/as closely ‘
te. as possible‘ this included use of manipulative mat:erials, workbo k pages, .
. " ',and a &eview. ’Egst:s developé;l by Houghton Mifflin for t:his cha; t:er were used

B as pretests, post:t:est:s, au}} & retent‘ion test six weeks lat:er.

> . 4ot -
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4. Findings ” Sry - ®
There were no significant:, Q.ifferences between the mean achievement =4
scores on the commercia"lly developed tests bgtween the, groupsdof chi;!.dren - -
Y

taught by Method 1 and those taught by Method 2. Chifs;qn taught by “Methods
1 and 2 did have sigr;ificantly higher Zchievement ‘Séores than children in’ N -
the control groups. Thase' findings held for both posttest and retention .Mk". .

test scores. g .. e,
L . v
et o ' .0 . >
2, .

. .
&
. -

5. ln‘tergretations *
‘The hypothesis that there was po differthce between tht; medn scores of"

the two /treatment groups was ao'C'epted at the .01 level 8f confiience.
H"mkver, the author feeIs t'hat _one must interpret this asua plus for the

A f,\.

active gdme approach -- it is at least as effective as conventional* fnstrue- .
- .

tiqui% -As additional evidence supporting some continued use of the active game T
medium, he Points to the enthusiasm of the studerbts and teachers “%n the game
medium. And also to the fact that the actual mean gain scores fedm pre- to
posttegting for the game group were slightly hi%her than r_hé ‘mean gain scores

of ‘the aonventional group. 3 - e
i Y » ! v : O F . ’ ; &_." ?
. * . Abstractor's Comments '
L o o N
. \ It seems relevant to pose some questions at this point: * \ -
[ 4

e Would an active (movemel?t-oriented) game approach work just as Welg,
for a unit of work that was not predomingtely geometric in nature” -
o How much of a positive influence did the hovelty of 3 game approach &
have? Would this4nf1uence wind? L oo :
s Were the students, randomly assigned to trea[ment groups“and

.

how many students were in each group” - .
® Does the author' feel that a game approach should be considered as an .
occasiW‘al mode of instruction or as the primary medium of instrutfion?

Py

It would have been helpful if the author would have specified the active

- game mode of instruction in some detail (only references are given). 2

Apparentlv, no paper-and—pencil activities were included A descriptivn N L

,3—4
of one, or two games, and the content these games were - to convey, muld have
béen welcome. Was it the case-that the active game .pproachadid not involve
any pictorial representation? This would seem to handicap the written test

.

¥ performances of childfen in this medium, of inbtruction. . , N
., . ! ) )
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- While mean achievement scores are given for posttests dnd retention ’
tests, it should be asked if these scqres represent satisfactory achieveméﬁt"
. What was the maximum possible test score" What expectations did.teachers or . .
. test publishers set for student’ achievement? Sample test items and stud'fant
4 o 4
performance on these items,wwould help in this regard. . - R
The author {s to be commended for doing research} in a 'real" cbritext, 7
i.e., in actu glassrooms and using reggular teachers following a commerical .
text. I view the outcomes as evidenceqto encourage teachers to depart from
a textbook format on occasion. .Such departures can add var‘iety and reality | |
— to the mathematics clagsroom.x . I do not see evidence to, conclude thatyan | < 7
h)
" active game approach wquld be viable‘on.a widespread basis. 4
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Schunk, Daie H. MODELING AND ATTRIBUTIONAL EFFECTS ON CHILDREN' S,ACHIEVE—
MENT: A SELF-EFFICACY ANQLYSIS ‘Journal %f’ Educational'Psycholggy 737 ~
N 93-105; February”l981 Co.
) &
. Abstract and comments prepared for I.M.E. by A. EDWARD UPRICHARD; *
N University of South Florida. .

'

' .

« - ] ’

<. .I. Purpose * . . -
"The purpose of this study was to test hypotheses from self-efficacy
theory as it related to children s performance with the distributive division

/ algorithm. ‘
- . -
<o I‘? ; > =, . @
s 2. Rationale . : . R

Self-efficacy theory predicts that different modes of influenle change
*, behayise~ 3n part by creating and strengthening self-percepts of efficacy.
——_____Perceived self—efficacy, judgments about one's cagability to perform given

PR activities, influences people s choice of activities, effort expenditure,

X and persistgnce in the face of difficulties. .Hifher perceived efficacy leads

to greater.sustained involvement in activities and subsequent achfevement.

© . - - . R ** ~
G o ' ‘ ‘
+®., 3. - Research Design and Procedires \ ’ . -
o
o ' Three setb of hypotheses were tested in this study. The first set of 3

hypatheses, re1atedh£o ﬁostefing the deve10pment of arithmetic skills (division)
ﬁ_ﬂé_,;_and Self-efficacy providing“subjects with modeling, guided performance,
corrective feedback and self- directed mastery (Bandura, 1977) Treatments
invo;veﬁ two instructional modes, didaccic and cognitive modg&;ng.° The

f effort

. . R
second set of hypotheses éoncerned the effects on achfevement

) attribution for success and difficuIty provided dur the process of compe-

°,. tency develop:nrent.b For half of “the subjects, within each of the two instruc-
~tiondl treatments, thegexperimenter periodically asc ibed the subjects'
R successes to sustained effort, and their difficu1ties to insufficient effort.
5 B s Ascribing pa achievement outcomes to effort “is hypothesized to have
e motivational ¢ fects (Weiner, 1977, 61979 Weiner,: ét al., 1971) The third
Tk

set of hypotheses’ focused on the relationship of self—efficacy or accuracy
* . .of selfﬁpefcepts o subsequent achieyement.’ The dependent measures were

<~: . aritﬂhetic skill, persistence (;ime on task), and self efficacy (judgment),

¢ . 24, e
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_/\\ higher achievement, persistence, self-efficacy, “and .

» ..
44
- It “was hypothesized that compared with didactic instruction, -

cogpitive ‘modeling would ‘result in higher arithmetic achieve-
* ment, persistence, self-effdcacy, and accuracy of self-
appraisal. “Effort attribution was expected to lead to .

accuracy of self-appraisal in the modeling treatment but not

. in the didactic treatiment. (p. 95)

l The sample consisted of 56 middle-class children ranging in age from i

9 years 2 months to 11 years 3 months, with a mean of 9’ years 10 months.
There were 33 males and 23 females. The sample was drawn from five L

.elementary schools. Teacher judgment was used to identify children who

— -~ - children were asked to judge on separate efficacy scales their capability

.

displayed low arithmetic' achievement, persistence, and self-confidence. -
Those children identified were then individually administered the formal

preassessment, which ?cons‘isted of an arithmetic performance test and an

éfficacy judgment scale. \ s '
The arithmetic pretest consisted of 18 division problems graded in
level of difficulty. Twelve were considered training%ms (1-digit and .

2-digit diyisors) and six were generalization problems (3-digit and 4-digit
divisors). Each division problem was presented on a single page, with time
spent on each problem recorded as a measure of pegsistence. ‘ R
Children's pretest level of efficacy was measured after the division
performance¢e.at to insure familiarity with the different types of problems. .
Eighteen pairs ‘of div.ision problems (increaSing in level of difficulty) were

presented to each child for 2 seconds each. For each pair of problems,

'
.

to ‘solve ‘that type of problem.

Subjects were those children who failéd to solve at least four pretest
division problems. They were randomly assigned to one of four conditions
of‘lZ subjects each (mdeling-attribution, modeling-nq attribution, -
didact2t-attribution, didactic-no attribution) or to a non-treated control
group of 8 sul;jects. All instructional treatments consisted of three : h
55-tinute training sessions, each on a separate day. Each training session .
had three—phases* instructional and division strategies (10 minutes),
practice with learned strategies (35 minutes), and directed mastery (10 ’ A
minutes) All training was administered individually and focused on ™ .
solving division problems using the distributive algorithm.

» s .
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Treatments were 'disti’nguished by the mode of instruction giveh during
the instruction phases, the format of corrective feedback for con( eptual®
errors occurring during the practice ph‘ases, and whether effort attyibution
was, provided for successes and difficulties during the practice phases.

- For example, in the cognitive-modeling tlreatment children observed an adult
del solving division problems co}xtained in the explanatory pages of the
t aining packet and verbalizing aloud the solution strategies used to
arrive at the correct solutions. Also, corrective modeling was provided
when children-encountered conceptual difficulties. In the didact%c treat-

ment children studied the same explanatory pages on their own, after which

difficulty, they were referred to the relevant section of the explanatory
: pages and told to review them. For children assigr;ed to the.modeling- and
’didactic—attribution conditions, the“trainer 'attrihuted their suctesses to
high effort and their difficulties to low effort. e ' !
Posttreatment assessment was conducted within a week after training
The procedures were identical to those used in the pretreatment assessment
exce]‘ that efficacy judgment.s were collected before the division pQrformance
test. The d’:Lvision posttest was an alternate form of the divi§,ion pretest ’
(r = 93) Q&atrop,olitan A,cfhie\rement Test}sco_tes' in maghematics were also

obtained for eacX child to determine whether, ‘mathematical ability‘ was related

+

they worked the practice problems. When children encountered conceptual a

to- children s respouse ’ro ,tre,gtment. L < . .
I, - e &y .
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The sélf\sefficacy sc%res were af\al zgd using a med&lan sp‘Iit' #
! judgments higher than °55, whith’ A ic’a'f:.ed at 153“%9 derage -
“ assurance, were scored as efficacious, whgreas tho¥e lowey
- than 55 were scored, as inefficacious:. Pers;Lsten’ée, was Aefinedi,
ag the number of seconds chiltren worked 'ead}i prohlem. Jet. LY
formance-test problems weresfcored ‘as correct if children , *
correctly appiied the divisi3n operations at each solut on | ,
stage or made a small computational error but o:hgrwise used ¢ °
! , ¢ thef correct operations. (p. 97). el S 'Y 51 .

Posttest scores (training gr.oblem) were pooled agross rthe <§our' treuat- b
mefits and® compared with pretest scoreg using the t-test for Q£‘1'orl:elat:e,d ),
scores to assess the overall effects of treacment. This latey?analysfs .
-7ie1ded differences which swere signifi:cant and reliable for division accurac;
(p < 015, for persistence (p <&Ol), and for self-efficacy {p <’0‘ls Tha?

is, childr;en who receixed treatment,judged themselves)gore eﬁficaeious, \ {-
R . B
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. congruence between these two factors was calculated by %omparing each posttegt’

__compa:ahla_fomlandidiﬁficulaya Iwo_meagures of-incongruence_were also__

groups. ’ . ) . \\ .
‘ Multiple regression procedures were also applied to the posttest data.

.these predictors were 31% (257 adjusted) for congruence, 28% (22% adjusted)

2y
persisbtd‘ longer and solved more problems. The controls showed no signi-
ficant differences except for “less persistence.

The posttest measures (acouracy, persistence, Self-efficacy) were ana-
lyzed using multiple-regression pa:ocedures. Variatiqn in posttest self-
efficacy judgments was signi‘g-icantly affected by pretest self-efficacy -
(p £ 0D more efficacious children at the outset tended to remain so.
Variatioh in stttest persisténce scores Was significantly affected by pre-
test persi ence (p < .01) and posttest self—eff;[cacy (p < .05). Efficacy
(p < .01), pegdisStence (p & .01), pretest accuracy (p §‘ .01), the medeling-
didactic variable (p <l +05), and the MAT scpre (; <.05) each accoudited for Lt
a significant increment .in the explained portion of'vat.'iance in posttest

accuracy,

v : . . . .
Since posttest accuracy is a function of multiple influqnc./es, a causal
model invo fig four variables (treatment, self- efficacy, Qersistence, and

accuracy) was identified and tested using path analysis. Results using this -
A

modelreproduced the original correlation matrix except for the correlation .
N .

between treatment and accuracy: reproduted r, = 05; original ¥ = .23., Thus,

the model was gpjected. . = . 3

To provide 4 more stringent test 6f the relationship betweep self-

percepts of self—e-fficacy and accuracy* (training problems), the level of
efficacy judgment with the subsequent accuracy score on the problem of: the
computed overestimation and underestimation. §The didactic trsatments o

.01; p < .05) 4

and didactic-a;tributional children overéstimated more on the posttest than

showed less congrue;xce on the posttest than orh the pretest (p <

on the pretest ?p < 03). There were no significant changes for mo&ling

The percentages of the total vagdation in the posttest data accounted for by

I’ " for overestimation, and 9% ¢I% adjusted). for undez’estfmatio.n Congruence was .
significantly affected”& both, the instructional-treatment and attribution- "
. within-nx{deling' variables. Modeling-’children showed significantly higher t e
1
. congruence than didactfc children (p € .01), whereas modeling children
receiving attributrion showed higher congruence than those not _receiving ' - * i
. - R X . g .
, o . .
, . .. 513 ‘ R
\)‘ - - ‘i e »
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attributd:gn (p < .05) i No significant differences were found due to the
attribut ion-within-didactic variable.

.
5

5. Interpretations .
) a. This study demonstrates that treat nt""procedures providing problem-
solving pri_.'nciples, practice on applying the principle, corrective feedback,
and self-directed mastery were effecti:/e in developing skills and enhancing
a sense of efficacy in children who had experienced ptofound failure 'in

mathematics. . ' . .
b. Cogxli:ive modeling was more effective than didactic instructio‘n in

promoting skills development. ' .

‘c. Greater gains in self-’?fficacy and persistence as a résult of modeling

o -
did not receive support. . ‘ :

M °

d. That attributing successes and difficulties to effort should influence
self—efficacy, persistence, and skill accomplishment for modeling children
failed to receive support. (Thiséfinding suggests the need for caution in
the use of effort attribution to' correct cognitive deficiencies ) .

e. Perceived efficacy was an accurate predictor of arithmetic perfgrmance
across levels of test difficulty and modes of treatment Modeling children
showed significantly higher congruence than didactic children, whereas
modeling children recedving attribution showed _higher congruence thah those

e

not receiwving attribution. &
T if.Regardles&of treatment?,Lchildren—with greater- mathe -ical ability
I;espond better to training ’ ’

"Abstractor's Comments .

Mathematics learning wgs not the focus of this research; rather, mathe—
matics learning was used ag a vehicle to study self:efficacy theory. The

w

the results have implications for achievement in ge 1. . ‘e

context’ of the study is more psychological than contst—specific. As such,
- B This researeh report was. well-organized and well-written. I was im-

: pressed. with the way the author articulated the relationships between
theory or past research and judgments made about design, implementation pro-
ceduges, and interpreting results. However, there are a number of, points

or issues I would Tike to address relative to this work.

]




1. Self—efficacy is enhanced f:y information conveyed. through such‘

different treatment modalities as actual performnce, modeling

systematic desensitization. The treatments in this study

included actual performance and m:)deling but not systematil: desen-
sitization. In working with children who display low arithmetic
achievement, persi'stence, and self-confidence,‘one would paredic't .
that systematic desensitization would be more effective treat- .
ment component than modeling. How do&vzgnitive modeling address
mathamatics anxiéty?- ‘ -

2. The results i\ndicate.:there is not a significant effect for effort

attribution across treatments. This finding might be related to

- locus of control. Children who believe that the locus of control
is external might not be affected as much by effort attribution as
those children who believe that locus of control is internal Locus N
df control issues were not examined by the investigator.

3.{ r;t is stated that the child‘ren experie\gzing cognitive modeling
out-performed ;those experiencing the didactic treatment on the
division posttest. While the means Of the cognitive modeling groups
. were higher than the means achieved by the didactic groups, it is
not clear how the investigator directly tested this hypothesis.

4. ‘Given the age of the subjects participating in this study and their

" mathematics ability, I am not sure didactic instruction as defined A
here is an- appropriate treatment. I must be v;rong" I was. sut'prised .
that thegsubjects instructed under either treatment conditiqn per=-
formed as well as they did on the:,division posttesr_. given instruc~-

_ tional time.” It might be the'c.i‘”e «mt-4hdividual instruction is,
efficacious ineenhancing children's self-perceptions of their capa-
bilities %o do division w . .

5. Although the specific analysis of generalization scores were not
presented, the inV'Estigator could have briefly addressed these

results in the discussiotn section Generalizat'ion results would be

.

of interest to mthematics educa'tors. » .
. hd ’ K '
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1. Purpose - . . .

\

. The purpose of this study was to 1nvestigate the differences between

four class sizes: (16 23, ‘30, .and 37) and their effects‘on. v

a. steacher expectatioms; ’ .

.

b. the attitudes and pinions of participants (students and teachers);
c. ’student achieveuyf

t in read'inga mathematics, composition, and art;

d, student self{-y‘xcept' and f. ) N A
e a variety of classroom process variables (teacher—pupil participation,
-~
L3

pupil participation, and. mthod}of instruction) ) / y

4

e - “,

> ', . . P4
Rationale LI ’ . “ o
Ratlonale N - .
The contextual framevork withif, which thi,s 1nvest1gation was conducted

-

includes bhese aspects of previous research:
a. The issue of class size has lon attracted the interest of the i
« educational Cdmmurfity, as illustrated by the Glass and Sm{th (1979)

] " . .
report. e . ° - .
v s @
b.» Literature relating to class size has been interpreted in various ,
. R © . . . \e

.. vays. . .

S
- s

. _3_, Research Design and Procedures .. . p

ie 'Si:;ty—two classes of students in‘the fourth and fifth grades from 1 -
schools in three school distrf"‘cts in Metropolitan'Toronto participated in”’
this study Teachers had at least two years of teaching experience ,and had
~ expressed a willingn%ss to partioiyat:e. Students .from all socioeconomic ."
evels: were inc1uded in the sagple, but there was a. higher- proportion of
students from the lower socioeconomic categgries (52 percent) in the sample
than represented in the total elementary student population (44 percent). )

In the ‘Tirst year of the study, fourth-grade» teachers and students were

. randomly assigned to classes four sizés: (16, 23, 30, or .37 students). The

kA
student‘, assignmentg were stratified by sex and by ratings of academic t.o e
- .. '
P - 7 -’ - ] . N
o . 55 e
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—-~-»~pe;=£omnoe~_.,£‘cx_che~second~.yea:-,—um«same teachers and students were

assigned in a. 1ike mannex to Grade 5 classes, with the conditions that
students not be in a class size of 16 or 37 for both years of the study
‘and that teachers who taught classes of the two 1arger sizes would instruct
classes @f the two smaller sizes, and vice versa.

Each year of the “study, opinions and attitudes aof teacher and student

partic1pants were collected Standardized achievement tests, a self-concept
scale, and an art and COmpOSlthﬂ measure were administered to students. h
Observations of classroom process variables were made. . 3

! One teacher questionnaire was administered prior to their being in-
formed of their assigned class size. This questionnaire obtaiped background
information about the teacheys and their expectations for each of the pro-

posed class sizes. A second questionnaire surveyed teanhers opinions toward

their assigned class size each of the two years. Two forms of a semantic
differential scale were completed by partic,ipa‘rting ttachers relating to "My
€lassroom" and "The Pupils I Teach'. Quest;m-naires measured students®
attitudes toward specific subjects of instruction, the classroom enV1ronment,
‘their contact w1th teachers and peers, and their general satisfaction in
*school. A semantic differential used with pupils described "My Classroom'
Four gsubtests of the Canadian Tests of Basic Skills werg administered
vocabulary, reading comprehension, mathematics concepts, and mathematics
.. problem solving. The Neﬁ’ York Self-Concept Inventory neasured pupils
acadenic self-concept. ‘Samples of studeots art were collected and these
'samples were rated onh a developmental scale. Students' compositions on the .

topics "Dreams" (first yeag) “and "Wishes" (second year) were assessed by a
N . -

five—point rating scale. ' . ,

“ Observations of" classroom process variables were 'made with the Toronto
Classroom Observation Schedule (TCOS). The fo‘llowing yariables were investi-
gated with the TCOS: (1) teac_her—pupil interaction; (2) pupil participation;

- (3) pupil satisfaction;'(4) tethod of instructiong (5) subject, emphasisj-

()] phys,ical conditions; (7) Use. of‘educationa].'aids;‘"and (8) classroom

atmosphere. For both years of the stud};, trained observers used the TCOS fo't

eight half- day visits to each participating classroom. In addition, the
observers us&i an instrument called "Indicators of Qudlity" during five 20~
minute visits to each claas "'fhe Indica.tors of Quality checked four aspects

of c'lassro_om a%tivity. (a) individuaIizat:ton, (b) interpersonal regard;

(c) creative'“'express.ion, and (d) group activity. .o
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The st:udy generated dat:a from 16 classes with class sizes 16 and\23
.+ and IS classese €ach ot ¢Iasy Izes '30 and™37. Difrérem e's*mssem A e

°

'Q._: by a one—way analysis,of variance wit:h the class serving as ‘a unit of
¥ analysis, For the &tudent ,dat:d, t:he variability due—tgJyeat —th the study _
,-ahé teacher was fir—st:—re;oved using a multiple linear regression t&hn.ique ’
and an analysis of variance was performed using ‘the "re iduals”.  For t:he .
- observat::.onal data, means of each variable.were first: mpared wit:h pro— ~
.port:ions t:est:s; then a one-way analysis of variance by clas$ size was con-
. ' ducted. When a significant difference was found, pseu values were cal‘cu—

lated and a similar analysis of variance was performed n t:he pseudovalues. ‘

Y

If an ahalysis of variance of either, t:ype of data tesul ed iqr a signif,icant: i =
—avmm@mmwmmnge ;etts were .
! Fconducted. P . i

. . . - , » . P
L b l;indings g ' ) ’ . )——J . -f"
‘ The following- results were reported relative to the various components? :‘

of the study: - * 1, - . T X

. " A. Teachers' Affective Measures * s * ’3 - . B 3\ ,
" N l) Prior t:o the st:udy, teachers’ response\s showedr that 94 percent: '
.t P of t:he positjive expec,tat:ions wére ‘directed toward the smaller
- . A‘ ‘y‘” clasges, and 91 percent: of t:he negat:iveqexpec;at:ions were toward’ ‘f{‘?
. " the larger classes., Following the stﬁdy, it was not:ed t:hat: b
.teachers opinions mat:ched their exgectat:ions. (That is,
. N teachers expected that individualizat:ion would be great:er in i
y o smaller classes and, they'restated that this *})ractice had pccurred ) "
. Teachers who- went from a "large" .to-a’ "small® class size were =7 °7*
:.@ . - sigx;ifichntly (p ‘<' .001) more likely to report t:hat: ‘they liked
. R .. the smaller class size and reportedd higher personal energy . - RN
. . g level.»= They@also believed shat pupils cont:ribut:é'd more, paid . .
‘f' 0,1. - e ; better at:t:ent_’ibn, and wene' more satistied with t:he smaller - . ' ;
: classes. R . 2, b
. ’ .y o 2) On the semant:ic different:ial ratings, tedchers“ in class size 16 - .
Zi - . 'rat:ed "My, Classroom signi'fi’cant:Ly dore posit:ively “p < 01) +
e NTe t:han those in class .sizes 30 and 37. ° .- . L
B. Observatiﬁ o'f Classroobm Process Var;f.ables S ® .‘.,
v A 1’ ‘Thare were numefous variables on- the Cl&ssroom Observation L )
o " Schedule unaffected by class siie. ¢ : '
¢ . s * ) . * n . » . L4 .o &
E Q / "‘ ,»N Coa ' o ":
,MC . . -D? »;;;}; < . ..: .
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) Significant“differences between class sizes werk detected in
thg,fbllowing variables (p< .05): proportion of" pupils ey

ad4§ES§ed as individuals; lecture by teagher; supervision byV

. teachﬁééwhile pupils were working, and proporg “of ﬁritten ) s
aids used . M

){;a

(A0
g

There were no significant effects of class size on the

"Indicators of Quality" scores’. ° :

), C.- Student Affective Measures ° -

1) There was no significdnt difference due to class size on the

‘\ >4

o Attitudes Toward School Scale, the Semantic Differential Scale,
. . -

3 'or the Sebf~Concept Scale. S .t ’ . ’

. D. Student Achievement Measures
e 1),

\
There were no $ignificant differences attributable to class

size/for art, composition, vocalulary, reading, arid mathematics
problem solving.: For mathematics concepts there was a signifi—
- ’ ~ cant overall effect due to class size, favoring the “class size’
" L]

“16 (p < .05). I

. . - N E N ~

5t Interpretations « s - .
The following interpretations are pointed out by the investigators
a. Manipulating class sizes experimentally resulted in few changes in
- classroom functioning in the fourth -and fifth grades. l .7 s
- b. Of the dependent vitiables examinéd, the ones that tended to show_ )
= ) differences due to &lass size were teachers' opinions and, attitudes.
: Teachers believed the smaller class sizes to have many advantages_
- over the larger classes, especially in terms of possible indivi-
R dualization. Teachers reported they made changes to adjust to the -
’ different.class sizes, but these perceptions did not receive much
support from the observdtional and student outcome data.
c. Teachers did not alter the,proportiOn of their time spent inter-
LT ~agting with the whole class, with groups, or with individual pupils.
d. vIndividual pupils were addregéed more frequengly by teachers iﬁ “" ,
the small classes, but there ‘were 1b corresponding differences in’ °
the total amount of time the teachers spent talking to individuals.
It seemed thaf puﬂils in the smaller class sizes had’ more individual
interactions with their teachers becayse a constant amoumt of time

. - ‘ PR

\‘1‘ . 'n i . T e . .
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study should be examined,

9

f"or inéividual inﬁractions was being distributed among: ».fewer

v
-
.

ﬂi@pils.

Observational data indicated virtually 1o changes ig methods of
x
Thg’.‘sy

?x

e,
.

instruction used by teachers in’ the diffexjent class sizest

R

investigators quoted other researchers in st:ating that teachers

generally do not thke advantage of the. oppoftuni&y affof‘»‘ded ‘by¥

*

small classes tq ﬁ'\dividualize their instructional pro@edures

3’5 .
. considerable amunt of 1nstructlon in small classes is still %

« ’ »

4
Wholemclass oriented. .

f. Standardized measures fof students academic aehievemen}; ehowed

4
a significant class size effect only for mathematics concepts, (
students in class s‘l.ze l6r }}ad higher*scpre's th’an the1r,°peers in

class sizes 30\and 37.

academic achievement. The resea!.'chelj?«nstate that “the argument that

performagce in' endeavors such as arc ‘or conzposition would be. more o

sensitive to class size effects than the ot
‘not suPPOtted. . h & =

3
- B K

There were no class size effects for ‘g%dents ,attitu

. 8 des toward . .
ko school and for their splf-concepts. S ' .
' LY
<'h. Changing class size did no

tE%esult in any observed differences in

participation insgtl Qm tasks.
R : )

.

T

pupils'

”

.

e

"

of co'nsideration, and other related variables such as were ex'plored in this

o
Abstractor's Comments

Research in the grea of class size has roduced

/

-
conflicting and variéd results, g

The investigatoz’s describe clearly their p:.irposes, rationale, reséarch
design and procedures, and findings. Readers may likely wish for a mbre
straight ~forward ‘sfatement of the - hypotheses' they were testing.. Also, a
further word. of explanation about assigning students by ‘fratings of academic

might have been helpful

performance The .QESrIn;‘cEB?SrBﬁﬁed about the
instruments’ used is appreciated.
of the study. .Sohe more straight—forwardly stated conclusions from.the study

might havé been helpful

.

- - " n‘
, a . " L, . T °
s ‘ R )/‘,( . ;
\') ! . 09 T - ‘.M .
ERIC -~ ro% e T

There was no signif ant difference in other

chievement areas was

\ -
The impact of class size on achievement in mathematics is’a topic worthy

The discussion closely followed the findings )

0
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* A faw implications could have been suggested and a few 'specific - #

suggestion§ would be epst helpful to ciassroom teachers. The investiga-

o tors do compare'their results with other researehers, particularly when
pointing out some questionable parts of the Glass and Smith analysis. We
are left with a need for further research which attempts to manipulate

4 experimen;ally instructional proq%?gres for diffgrent class sizes. The .

1nvest1gators suggest this when they state that "clhss size could be appr&i

pniate}y alteyed in diﬁ erent situations by redistributing students and time
» "85 , B . P4
4

, and by chaﬁping instructional techniques." . . e R
. . » * .
4 ¥ 4 . L LI * \
£ o . L
) Refexence 4 : - . .
Glass, G. and Smith, M. Meta-analysis of research,on class size and achieve-
ment. Educational Evaluation and Policy Analysis, 1979, I (1), 2-16. -
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West, Tommie A. A NEW LOOK AT AN OiD ASSUMPTION: THE ROLE OF THEs HORIZON-
o TAL NUMBER SENTENCE IN PROBLEM SOLVING BY YOUNG CHILDREN. School Science
¥ o and Mathematic3 80: 493-5013 October 1980s e

—_— .

“an

°
.

. Abstract and comments prepared for I.M.E. by ROBERT B. ASHLOCK, N
-~ RTS Graduate School of Education, Jackson, Mississippi. . '
.- . ) s

. : ° -~ ? * ~ i

1. Purpose ’ . - ¢ o
To probe thetvalidity of the assumption that horilzontal number sentences,

are pedagogically desirable in helping children "naster the skills of problem .

solving. Questions were raised as children's responses were examined.
4 }

\ﬁiz X ; . . *e e
- e Ny B
2. ° Rationale o7 . N .
‘The assumption that horizontal number sentences can be used to help e

children master the skills of ,problem solving is v.dely accepted. But Weaver
(1976) wonders if some of oyr instruction with young childrep i's too_ mathe-.
matically sophisticated for them. Other researchers point to increasing
evidence that difficulty with missing addend subtraction is a &velopmental L

s <
one. . i . .
— . N . con e - . . = .
» ¢ ~ N
3. ' Research Design and Procedtres e ] .t »

58 Three subtraction verbal proble"% were presented to each of 502'.mid- .
year third-grade children in 24 classrooms in Mont gomery County, Maryland.
_* For each problem, children ware asked to write a number sentertce and then
solvegghe problem. Verbal problems had either a missing addend or a compari- e
son inteYpretation. The first contaided a basic. fact, .the second involved .
a two—digit problem with no regroupin;%;%and the third required regrouping.
¥ Children's answerg “were classified as{ correct or "incorrect”, while
number gentences were classified as appropriateﬁ canonical", "appropriate
° noncanonical", or "inappropriate . Appropriate ‘canonical sentences contained
the sign of the operation to, be used in computing the ahswer,.while appro-
priate noncanonical sentences aeeded to be transfor;ped before they cgu],d be

computed. Inappropriate number sentences did not model the problem.

o N :

4, Findfngs, - N . . .

! Rates of occurrence reported for different response categordes includé
% " the data in Table 1. . - ’
- . 4
‘ §V .
a - . .

o .84

,-

.
- ~ . .
\
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- Table 1 Lo N N
: : e ~:—..:: = " o - kel . . »
N : - . * Rates™of Oecurrence'in i
. . 3
v . T Different: Respons& Cat:egoyies - .o
. T - . = s Lo
N O Problem 1 Problem 2 I}ttlelem 3
i . ' _Percentage of hppropriate L e " ” . '3 A .
» -Canonical Sentences . ) 43 . 48 45 .
3 o 2P - -z
. Percentage of Appropriate. : . i i’
1 ) Noncanonical Sentences . ) W 33 - 30 16 .
4 [T 3 ~ N - P
b Percentagé’of St:gdent”’s Weiting . ‘ - N TR
Inappropriat:e Sent:ences 24 <~ 22 39, .
. ' > .
7 L. ° . . <. " . S . - - .
o - . e, ot R T :

StudenL responses for Problem 1 are reported in detail. Within each
response cat:egory, the number of responses is -rei)ort;ed for each different:
number sentence that was written. Children s responses for Problem.Z\g.n.d
. - Problem 3 are ot report:ed but are said t:o be similar to Tesponses f)or

- Probles 1. , P . or . o »©
Examinat:ion of responses raised the following questiorts regarding'nse

+

of number sent:ences by young children for prqblem solving

- -

.Question 1: Do children use the horizZontal ;\'ﬁmber .sentence. in solv'ing.

. 4 .

. x;'roblems? . ] — ' . .
Ma_ny of those students who were aple to find a solution were M
_“; not able to _construct a rfumber sentence for the problem. |
'Quest:ion 2: Does t:he’horizont:ai number sentence encoyrage an incorrect: PR
. statement of the problem? S ¢ .
¥ Inappropriate fhumber serﬂ:ences were- writ:‘t:en as follows: 24%
) for the fir-st: prob'lem, 22% for the second, &hd 39% for the third.
A L)

- Question 3: Does*t:he horizont:al number sentence mislead the st:udent: about .
B t:he operat:ion to be used to solve the problem? - ‘ '," .' R
- ) A'large number of students apparently thought of the problemg as"

° . — e addit:ion problems svamd qute appropr.tat:eo noncanonical sentences >
that weré not transformed “into subtraction sentences. %
. ! \
o 4 ! . - N o
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Question 4:

»
. answer 'to the problem°

. . PRI NG I

Qﬂestion 5: Does theﬂstudent translate the appropriate noncanonical statement- :
of the proplem into a canonical or computational format? - g

j? ‘ Children had greatest diffigulty in translatrng noncanonical

Question 7:

u"fj
-
#0

T . 58 :

Does the horizontal number sentence miSlead“students about the
>-‘ T e

B i . ‘ -
*One-third of the students, who wrote a correct addition sentence
(appropriate noncanonieal) for. the first problem were nq; ablékto
identify the answer, though they had already found it. Their , - ‘
answer "occurs as the number following the equalitf*symbol in
the horizontal number septence.” Also, a large number of
students did not use the place~holder notation, which séemed to

contnibute to the difficulty they experienced in lotating the
X
answer in their compieted number sentence.

sentences into forms leading to golution. While 697% of the h

students who wrote the third problem in canonical form solved it

correctly, only 40% of those writing thgrnoncanonical,iorm did

so. Weaver (19?6) also found -these’ transformations, to be VEIYr .

difficult for third—grade pupils.

_Furthermore, other researchers L

indicate that
lating number
the problems.

first and second graders have® difficulty trans-

sentences into the equivalent forms needed to solve

- [y

-

Does the horizontal number sentence encourage'computational errors?

Children had diffiCulty subtracting two-digit numbers ‘presented

‘in the hordizontal format.

.
,

e

What is the effect on a child's confidence in solving verbal Y’

problems when the work he does to solve a problem prodhces an answer which
5 is consistent with his intuitive solution? ,,f o .

It was distressing to note that correct answers acquired through

- informal procedures were not always supported by the number

gentences that had supposedly produced them. Children would

arrive at an answer and supply it in theif number sEntence,
: but not recognize it as the solution to the problem.

. i
v 8,
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5. Interpretat ions ! . PR “'r.’ . > u
s The author questions the pedagogical desirability 3 haying youngsters '

- . »
Use horizontal number sentences in early work with verbal problems, as Qid *

Weaver (1976). She also notes that ‘there is evidence that dig‘ficulty with

missing addend subtract:[on is a developmental one for children. Questions

[y

_— for further research that are raised include:

Should we- require that all noncanonical forms be translated

v

1y

into coanonical or’ computational ‘fOrmat" .
R Should we require that the canonieai form of ghe senteﬂce be | .
constructed from the beginnin&q@ﬁ e
. 24y < o
* . Should we require the vertical format for.verbal problems as a’ J .
L ' first step in the symbolizatinn of> the problem? ‘e Fo .
> A} ' ! -
‘ ~° " k/ <7 - - - . R
: . Abstractor s’ Comments - § . L.
Co EERAN
The use of horizontal number sentences with childrer in th@‘&aimary Brades
certainly needs, further study, and ‘the al‘thor s probes arer welcom When'ff": v
reading the report, we should remember that she 1s probing. Mer questions '&! -

were raised by the data, the data were not collected to investigate the

.
.

questions empirieally. L. - < s .
¥

+

The exploration provides further eyidénce that many r,h'ildren grely\ "push \

- symbols around", they do not use or respond ‘to written number gentences meiin—

'.ingfully. ~However, the iwwvestigation itse€lf would have been cteager Tt a1l
three problems were missing addend problems, for difficu\ty ,of computation

. has been confounded with type of problem. K N

. It is reported that children had difficulty subtracting two- digit numbers
presented in the horizontal format, but the Yeport does not make it at all M
- clear that children understoﬁd théy could use conventional algorithms for the
actual computation. If children thOught they had to do subtraction with - n
tegrouping by merely looking at a number s;ntence, another variable was intro-,
duced. ) : R ‘
Question 7 and the discussion which follows are confusing as they appear
in the report, Perhaps what 1is intended is the effect of solutions which '
. are4inconsistent with intuitive solutions. .
- _ ' Both in the rationale and in the conclusion of the study, there are
réferences te increasing evidence that® difficulty with migsing addend subtrac-
tion is !'developmental diffiCulty, but in her discussion the author does not

' Vo L ‘ -

e TES & S

e , - \
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* specify how what she is observing may be developmental in nature.
Studies of academic achievement by young children often assume that *

whatever most children.find easjest to do at a point in time should be-taught

first. What.children have actuall:y. learned an&'how this interacts with the

4
tasks at hand, are not examined,anor dre long-term effects., .

I

of addition as ''putting together" and subtraction as "taking away", then it
is not surprising that <hildren found it difficult to assign subtraction to

putting together s{tuations.
It is algo true that large numbers of children actually learn to think
of equals as "results in an answer of ___ ." Therefore, it is not surprising

that children writing noncanonical statements had difficulty locating the

°

answer in their own statements. .

It is encouraging to see highlig‘ht’ed the difficulty childrep encounter
with transformations. The reviewer is reminded of Wilson s (1967) reséarch
with fox’u‘th”-g.rade children in which children tay.ght to write the canonical form
from the beginning (wanted-given approach) had greater acirfevement than t{xose
who were taughj to write appro/;ariate noncanonical statements and then trans-

form ‘them so they could compute (action-sequence approach). In the Wilson

study, able students were actually confused by being required to write nohs

-

-

. canonical number sentences.
The Auestions posed for further research .at the close of the report are

“a fruitful product %f the study.
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