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An editorial comment. . .

When Poor Research is Published~~the Bell Tolls For Us

- Robert E. Reys
University of Missouri

Hive you ever started readiug an article and then gotten the
feeling of deja vu? In some cases a feeling of deja vu provides
security or stimulates a warm fioStalgia. There are other times when

Have you ever read a research study reported in a journal that
made you cringe? I am not talking about quality research studies
which Yeport findings that are philosophically or theoretically in
conflict with your own, but simply a poor piece of research. Such
“"research" in mathematics education 1s a painful thorn ‘for all of us.
Whenevet such articles appear under the guise of research there is the
possibility that someone somewhere sometime ﬁiil read them; perhaps
even believe them, and, worse yet, cite this 'research evidence" to
otherss

our dissatisfaction with such practice, once something of poor quality
i5 pubiished much has already been lost for Séﬁéfél reasons. Lt may
read, It may be that the reader is unable to discriminate betwéen
good and poor research articles. The reader may be unable to place

the findings from fhis reseatch in any kind of overall context and is

therefore unable co judge its contribution.
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AS you may know, part of the rationsle for creating
INVESTICATIONS IN MATHEMAT ICS EDUCATION was to establish a dialogue
dmong interested parties on research in wathematics educations It is
to the credit of cor mathematics education community that this concept
has not only proven viabl: but is now well established: The journat
nof only provides different perspectivés of published reseaich but has
been instruméntal in improving the oversll gquality of research: in

mathematics education. Research seminars have a fisld day dissecting
aud critiquing such research. Unfortunstely most readers do not take
such a critical eye toward research. Cousequently when they read a
sesearch article they may give it far more creditability than it
deserves. Whenever a poor or weak reséirch manuscript related to

fathematics education is published auywhere-~it horts alt of us.

theoretical framework is still in the formative stage. Even among
carefully conducted; high-quatity studies; the findings are often

mixed. Counterexamples abound and they wust be carefully examined in

Journals vary greatly inm quality, as do the articles published in
thém. This is a fact of life and one that gften determines which
journals we subscribe to and read regularly: This &ditorial is simply
a reminder to all of us that only high~quality tesearch artictes
shouid be pubiished. Although the critsria for accéptipg research
srticlés in journals does vary, it is my hope that high among these
criteria is a theoretical base for the reséarch. 4 wide variety of
pragmatic research must be encouraged; but if sigaificant progress is
to be made in mathematics education. the research must in some way
contribute toward tﬁebry-ﬁuiiding; This inclodes uot only research
which addresses current theories, but provides for new theory-building
as well, ' '

: v
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Time 15 too short to deat with trash which is pubtlished under the
puise of research. We shoild continue to do everything possible to
produce high~quality research manuscripts: This role is assumed by
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 Bright, George W.; Harvey, Jchn Gi; and Wheclér, Margariete
Montague. USE OF A GAME TO INSTRUCT ON LOGICAL REASONING. School

Scienice and Mathematics 83: 396-405; May-June 1983.

Abstract and comments prepared for I.M.E. by THRODORE EISENBERG, Ben
Gurion University of Negev.

1. Purpose

The purpose of this study was to determine the extent to which
playing the pame Mastermind enhances one's logical reasoning ability.

2. Ratisaale

fiotivating game formats The principles of basi¢ logic are needed in
order to successfully play a popular decoding game called Mastermird:
This study; therefore; investigated the extent to which this game
nhances formal logical reasoning skills:

3. Research Design and Procedures

A pretest/posttest/control-group design was used: Eleven classes
(five sixth grades and six eighth grades) wére in the experimental

group: These 15 classes came from four different schools, with one

class in each school serving in the comtrcl group,

Two pretests and two posttests were administered, hereafter noted
as PT(1), BT(2), PoT(1}, and PoT(2). PT(1) was the well-known Wason
and Johnson-laitd four-card problem. This test was given to the ‘
intact classes and the students were allowed 20 minates to complete
it. PT(1) was used to determine the students’ formal operational

level. PT(2) was a 40-item author-constructed logical reasoning test



O

ERIC

Aruitoxt provided by Eic:

which the stodénts wore allowed 15 minutes to complete. PoT(1) was a
randomization of items on PT(2). PoT(2) consisted of 12 pictorial
representations of two different versions of the Mastermind game
board. The students were given a score on PoT(2) depending on their
ability to develop a winning end-game strategy. Students were allowed

20 minutes to complete PoT(2).

The study was conducted over 12 consceutive weeks: The first two
weeks and the last two weeks were uvsed for testing. The students

played one of two versions of Mastermind during weeks 3 through 10.

4s Findings

For each class the mean and standard deviation for those playing

the two versions of Mastermind were prasented for PT(2), PoT(1) and

PoT(2). (The control group did not take PaT(2).)

Using ANOCOVA it was shown that thers wete no differences in the

AVOCOVA using PT(2) as the covariate: Again, no differences were
observed.

The PoT(1l) scores were further analyzed for two subgroups of
students; those who had high and tow PT(}) scores; signifyirg their
formal operaticnal level. No additional compreh:nsive information was

determiaed by this prccedure.

A
Dl
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5. Interpretations.

Playing Mdst .rmind alone did not enhance the students' reéasoning
ability. "ience, teachers should bé cautious of claiws that

Mastermind teaches logical reasoning:'

Abstractor's Comments

The authors are well known for their studies in this area. From
a design point of view, this study is really very nices I
particularly like that it was carried out over a 12-weck period; the
write-up is also very clear and to the point. But by nhow the authors

have quite a bit of information in this area and it would have beed
nice if they would hive embedded their findings from this study into a
more general context, There are éiéé several procedural points to
question.

1. The purpose of PT(1) is not clear: It was used to determine the
student's formal operational level, but it should have also been
used as a posttest, Indeed, it would certainly have given more

credibitity to the findings.

2. Reliability coafficients (or a correlation coefficient) should
have been computed: for PT(2) and PoT(1): _It is incredible that

. T , B S -
for the 12 groups of students in the sixth grade taking this

the groups had lower mean scores on the second testing than they
did on the first testing. For the eighth graders, 33% of the
cléssas in the experimental groups had lower mean scores on the
second testings Indeed; Mastermind may well decrease logical

veasoning ability, ot enhance its :
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3: It is unclear why the authors placed so much emphiasis on
PoT(2). A simple statement that the two versions were
equivalent would certainly have been sufficients

Ovirall this study is carefully donme: Although more postrests

(which also served as pretests) could have been used; the results are
quite convincing. As the authors admonish, we should be wary of
claims that logical reasoning can be taught without explicit

instruct tons






. Gore, Dolores A. and Roumagoux; Daniel V. WAIT-TIME AS A VARIABLE IN
SEX*RELATED DIFFERENCES DURING FGURTﬁ“GRABE MATHEMATICS INSTRUCTION.

JéutnaigongdutationaI Research 76: 273-275; May~June 1983.

VFranc1s College, Brooklyn.

1. Purpose

The research questxons explored in thls study were:

1) Will teacher wait-time [i:¢.; the period of time the teacher
waits for a child to begin anmswering his/her question] be
significantly greater for boys than for girls during fourth grade
mathematics instruction? 2) For the group as a whole; will '
teaclier wait-time be significantly greater for high, medium, of

lov achievers? (p. 273)

2. Rationale

Teacher expectations (ééapéi; 1979) is one aspect of classroom
environmental factors that is exam1ned in this study. The wait-time
concept as a reflection of teacher expectat1on is based on the work of
Rowe €1974) and Tqb1n (1979) In 4ddition to consxder1ng wait-time as
the work of Burtob (1978); also considered wait-time as p0531b1y being
iffected by teachers' expectations of boys out performing g1rls in

mathematics.

3. Research Design and_Procedures

Seventy—s1x fourth- grade glrls and 79 fourth-~grade boys in five
classes (in the same rural school in 2 small Arkansas town) with

their five female teachers, participated in the study. The teachers,

’ : f ;-lé?



who voluntarily participated; represented diverse backgrounds. The
tedcliars used the results of the California Achisvement Test to rank
tlie children as low, medium, or high in general academic achievement.
Teacher wait~time was recorded by an observer for boys and girls
individually (i.e., questions directed to more tham one child were not
considered) as they responded dufiﬁé mathematics questionings For

cach of the five classes, ten mathematics teaching sessions which
included "rootine mathematics Instractional activities' were observed
snd audiotaped. The obsarvations were approximately 20 minutes each.
Data were recorded during the last 15 minutes of iunstruction.

The audiotapes were transcribed "to aid in timing the responses"
(pe 274). Wait-time was measured by using a stopwatchs Two raters
(one of whom was the observer) analyzed the data iundependently.
Interrater reliability of wait-time of rhe five teachers ranged from

To deteriiine whether the difference between the mean wait-time
for boys and girls was significant (p < .05) For each teacher as well
gs for the whole group, t-tests were calculateds To determine whether
the differences among mean wait-time for low, wedium, and high
achievers were sigiificant (p < :05) for each teacher as well as for

the whole group; analysis of variance was uséed.
4. Findings

significantly more wait-time to boys tham to girils'" (p. 273). Based
uPon the results of the analysis of variance, thers were no
significant differences among achievement levels;

& oo
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5. Interpretations

With respect to teachers' expectations that boys outperform girls

in méthéﬁséiéé; Eﬁé Eééﬁlté reflected these exchtatlons because

findings of other research (e.g., Rowe, 1974):

Since teachers who parEiéiﬁéEéa iﬁ this étd&& iéﬁtéééﬁtéd diverse

outside this small school” (p. 275). . More extensive research should
bé undertiken to examine whether this phenomenon "is a generalized
occurrence" (p. 275).
1f research results suggest wait-time as a factor that might
account for sex-related differences.in mathematics performance,

teachers sHbUld give all - tudents adequate time to éﬁéﬁéf

dstOurage g1rls in their mathematics and possibly cau31ng them

to achieve less and less relative to boys. (p. 275)

Abstractor's Comments

differences.
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The s&étisficét aﬁzi?sié of the data would have Beeﬁ mére

low-achieving boys with low-achieving girls, and 10@‘5chIeV1ng boys
with h1gh—achieving glrls). Even though this was not a concern
reflected, in either of the two research questions, the possible
interaction cannot be overlooked. Perhaps future research will

examine this,

In comparlng the fesults ‘of this study with Rowe's (1974)
results, it is important to note that a measure of achiavement

(operationalty defined as z score.on the Catxfo:niagﬁchlevement fééi

which there is no formal operational definitiom in Rowe 5 [1974]
work). One canriot expect to replicate or support flndlngs when two

conceptually different independent variables (i.e;; achievement and

ability) are being used.

Teachers should be aware of their bchavior towards male and
female students in ﬁétﬁéﬁétiéé classes. The results Bf'tﬁié study can
encourage teacheyS to examine and monitor their own behavior and
consider how their behavior might affect their students
psychoibgicaiiy; It is h””ed tﬁéé future research wiii ékbidfé this
children are given an equal chance to enjoy and excel in the study of
mathematics=—-as proposed by the National Council of Teachers of

Mathematics in a position statement (NCTM; 1986);

o ‘

Burton, G. M. (1978): '"Mathematical abitity--Is it a masculine

trait?" Sahool SCJencegand,MathematIcs, 78; 566-~574:

»
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Cooper, H: M. (1979). '"Pygmalion grows up: A model for teacher

expectation communication and performance intlusnce." Review of
Educational Research; 49, 389410,

Rowe, M. B: (1974): "Wait-time and rewards as iestyyctional
varxables, their infivence on language; logic, and fate c0ntr01
Part bhe—-WaIt ~time:" Journal of Research in- SciEnceAIeT"
11: 81-9%. .

" Tobin, K. G: (1979). The effect of extenced teachay wait-time on
science achievements ERIC: ED 171 577

4

Fﬂf
=~}



Jackson, chhaei B. Hﬂd Phllllps E; Rag. VOCABULARY INSTRUCTION IN

RATIO AND PROPORTION FOR SEVENTH GRADERS. Journal for Research in

Mathemat fcs Educatlon—l4' 337-343 November 1983,

Abstract and comments prepared for 1:M:E: by DOUGLAS T. OWENS,

University of British Columbia.

l. Purpose

higher level of achievement on the top1c.

2. Rationale

Previous research was cited which indicates "...a positive
correlation between the ability to comprehend written mathematical
materisi énd acﬁieveméht in ﬁétﬁéﬁétibé" (p. 337). A1aa, a 155& 6f

for studentss

L1Ct1e research has been done on how vocabulary 1nstruct10n m1ght

“best be 1ntegrated into the mathematics currrcutum. Current practice

offers no consensus;

3. Researchgﬁea;g;gi _and Procedures : :

A list of terms and symbols used in seventh- and eighth~grade
mathematics was compiled and reviewed by a panel of educators. OF the ;
117 terms and 36 symbols deemed necessary, six terms and five symbols

were rated as essential to ratio and proportion. Instructional

\
| ]
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dctivities incorporacing these terms were designed to be consistent

two appropriate seventh-grade mathematics classes meéting
concurrently, One school was located in each of the higﬁ (N = 46),
moderate (N = 106); and low (R = 39) SES areas. Two seventh-grade
sathematics classes were pooléd and reassigned randomly to the two
treatment groups. The two experienced mathematics teachers became the
teachers of the experimentalt and control groups meeting at that times
The teachers cooperated to plan lessons and use the same materials and
procedures. The experimental groups used the vocabulary-oriented ‘
aetivities for 5 to 10 minutes each day, "ssswhereas the control

classes spent the time working comput ational problems” (ps 340): Each

class period was 50 minutes long and the experiment took place within

records: Metropolitan Achievement Test (MAT) (1) mathematics and (2)
reading comprehension,; and (3) previous mathematics mark. The MAT had

chapter-test in the textbook except that vocabulary-oriémted items
were included. The posttest yielded two measures: (1) verbal (11

items) and (2) computational (15 items): Internal consistency

cosfficients of s51 and .75, respectively, are reported, and judged

adequate. —

A postt st-only control-group design was appropriate. Data were

aralyzed using a general linear model anaiysis of variance under which

cach of the five effects was considered an additional contribution to

the variance already explained by the other effects:

19
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4. Fiﬁaiﬁgs

Means are reported by school and treatment group for all five
measuress The statistical model accounted for about 40%Z of the
vatriance in computational scores and 52% of the variance in the verbal
scoress Treatmeut made a significant contribution to the model's
measures. Additionally, for verbal score, MAT-mathematics and school

made a significant contribution at the point at which they were
entevred,

5. Interpretations j

The results support findings of previous research relating
mathematical achievement to vocabulary knowledge. Also; the students

in the experimental treatment outperformed the control group on

‘computational items even though they had less computational practice.

Thus; increased achievement can be the result of concentrating on a

few assential terms and symbols for only a few minutes each day.

This .study was carried out in essentially normal classrooms by
regular teachers and without tightly controlled clinical or laboratory

conditions. While this§ may. be s&én as a limitation, the authors

which would indicate that there is good potential for use by others.
It i8.likely that activities of this type can Be integrated into a
mathematics curriculum with minimum disruption and high potential for
payaff. '

Further research is needad to verify the results and give Further
evidence of generalizability. In particular, follow-op studies shoutd
include a sample large enough that the class rather than the -

individual may be used as the experimental unit.

3 20
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Abstractor's Comments

1

H11gard (196&) descrxbeg six steps ip research on learn1ng

classroom setting to steo 6, "”'vccacy and adoption” of the pract1ce
for the classroom. Hllgard s step 5 is "a tryout of the results of

prior research in a 'normal' classroom wrth a typxcal teacher [p.

The authors repeatedly referred to the treatment as characterized
by "'vocabulary-oriented activities." It would seem that an
alternative m1ght be to rationalize as activities which teach terms

and symbots as an 1ntegra1 slement of the concepts reiétea ﬁé réEié

theoretical sasis for the study.

N

The authors g1ve examples of the vocabulary asctivities; but not

of the test: It is easy to imagine what the computational ltems i ook
Iikéi but we are at a loss withoit examples of the "verbal” items.

The verbal test is described as ",..l10 vocabulary-oriented items and 1
word ﬁtbbiéﬁ“ (ﬁ; 339). Perhaps this can explain the low infernal
consistency coefficient for this tests Future studies of this type

might use "problem solving” or "applications" as an add1txona1

‘measure.

The authors call for further research to verify and determine
generalizability of the findings. It would appear that the most
efucial would ba to determine the generslizability of this teaching



Atrategy to other topics and other age levels. Perhaps the present
idffiqhiﬁﬁ gs implemented could be substantially strengthened by more

emphdsis on concepcs expressed as terminology and symbols.

References

Hilgard; Ernest R. "A Perspective on the Relationship Between -
Learning Theory and Educational Practices." 1In Hitgard E: R.

(Rd:) Theories of,heatningfandginstruction, SIxty third Yearbook

of the Nationat Society for the Study of Edocations Chicago:'

University of Chicago Press; 1964. Pp. 402-415:
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Marrett, Cora Bagley and Gates, Harold: MALE-~FEMALE ENROLLMENT
ACROSS MATHEMATIC TRACKS IN PREDOMINATELY BEACK HIGH SCHOOLS.
are ; matics Education l4: 113-118; March

1983.

Abstract and comments prepared for I.M.E: by DIANA WEARNE,; Unive: 31ty
of Delaware. .

high schoolss
2. Ratiopale

Recent research has found thac ales and females have similar
course-taking patterns in mathematics. However, little is known of
méie—fémaié éﬁfoiiﬁéﬁE 8iEEéEéHEé§ in ﬁiﬁofiti Séttiﬁgé. The authors

Six Senior High schools {grades 10 to i3) in an East Cosst éity
part1c1pated 'n the: qtudy. The pe-centage of black §fﬁdéﬁts in these
schools ranged from 64% to 99?, with three of the schools reporting
that 99/ of thelr students were black.

The students were divided by the school district into two bruad
groups on the basis of their scores on a standardized wathematics
ach ievement test. Students scoring:beioﬁ the 70th percertile formed
one group; Whlle students scoring sbove this DOLnt formed the other .
group. Stud-nts scorlng below the 70th percentxle were further

subd1V1ded into threec groups, depend1ng upon their scores, and
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assigned spe.ific mathematics. courses. In addition to the tequired
courses, these students could enroll in electives 3specially desisned
for them. The authors grouped all the required and elective courses
for students sccrirg Beibﬁ the ?6th pérceﬁtiié on tﬁé test into a

Students scoring above the 70th percentile cn the test could
eﬁroii in courses rangiﬁg frbm érea§ge5ré to 6éicuiU§. ‘All schools

Thé pfapbftiaﬁ of aaiés snd females enrolled in each of the two

school. Daca on ihe spec1f1c courses twelfth-grade studer.ts were
taking 3lso were pr.Sented: The authors note that classroom couats
were used in the sruay, and so it is bbééible that some stnudeunts weraz

4. Findings

When all six. schoois were combined, no male~temale 2ifferences by

track appearec. It also was found that thé same proporL1on of females
as males (about 80%) who were taking mathemgtics were iu the lower-
track. There was variation among the schools, however. In three of
the schools; the’ proportlon of males in the higher track exceedad that
of females by at least 10 percentage p01nt9. In two of the rema:n*ng
schools; ithe percent of females exceeded that of males by between

aﬁd 7 perceﬁt; Three of the sctiools had a difference of 5 percent

entdlléd lﬁ 51ﬁ6§t 511 6f thé courses.
2

e
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No consistenr sex differsnces in enrcllments in Algebra I and
Geometry were found when datu from all six schools were combined.
However, more males than females were enrolled in all of the Algebra
I1 sections. In the most dvarced courses, males outnumbered Eemales
in three of the schools; whereas females outiutbered males im one of
the two remaining schools that offered courses beyond Algebra 1I. The
authors note that because the number of students enrclled in each of

these advanced coiirses was small, the differences may not be reliable.

Tha author§ were interested in mate—female differences for black
students: No ®acial information was available for the students and so
the autliors liwited :heir consideration ;6 Eﬁé tﬁféé schools that were

the highét track courses. There was no tendency for males to be wore
heavily represented in the higher level courses.

The data did point to some betweer-school differences in tracking
patterns. Enrollment of students in the lower track courses was more
likely in some schools than 1in oﬁhers, the percent of students
enrolled in lower trvack courses ranged from 65% to 862. In an ef fort

[N

to determine if these differences were associated with differences

_between the schools in socio-economic background of the students they

served; the authots examined various characterxstxcs of the consus

tracks that surround the schools. They found the income and
educational iéVéis were hot substantiattly dxfferent across schools,

mathemat1cs enrollment trerds: For example; the school lucated Lﬁ the

5. Interpretations e,

The authors conclude that although the schools were similar in
terms of being predominately black and having similar socio-economic
make-up of the student body, there was wide variation between the

schools in male-famale enrollment patterns in macﬁ2E§t1cs courses.
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The authors 5uggest that if we wish to increase female students'
involvement in mathematics, then we will need to consider possible
reasons for the variations across Schools in mathematics
participations Schools, rather than students, should become the unit

of study..

Abstractor's Comments

The authors investigated a topic that is the intersection of two
important concerns in mathematics education, the participation of

the most recent National Assegsment of Educational Progress (1983)
indicate that about the same proportion of females as males ate
enrolling in high school mathematics courses. The authors reach the
same conclusion in their study of schools with predominately biack
enrollment: However, thley note that there are mathematics enfgllment
differences ,among the schools. The authors view the differences as a

Two types of between-school differences are ‘identifieds Ome is
the difference between schools in the male/female ratio of students
enrolled in mathematics courses. A second difference between schools
is the proportion of mathematics students enrolled in higher (ot
lower) track coursgs. However, the word "differences" must be ased
cautiously. Only percentages are reported in the attiéie; no

_statistical analyses are presented. Although some studies, inm whic:

educational significance to differences that are small but

statistically significant; this study erred by attributing educational

TR

.
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sighif1cance to dIfferences that were not stat15t1call? significants

51gn1f1cance to dlfferences that may be the result of chance. with
regard to the first kind of differences, male/female differences, an
aaa1ysié of the repdrted data shows Eﬁé&; iﬁ most éééeé, the

An analysis of the reported data shows statistically significant

di Eferences between severai of the schools in the proportion of
ﬁaéﬁématicg studencs eﬁrolled in ﬁigﬁé; (BE iauéf) track courses. But
factors eontr1bute to the number of students enrolled in-a part1cular
track course. Apparently, the primary factor is the score on the
standardized screening test that -places students into one track or the
other: A second factor is the required versus elective status of

students enrolled in a particular course. The article provides no

information about the second factor, nor about the relative importance - -

i
of the two factors in determining student placeméﬁt; ’ N

In spite of these problem the authors caﬁcipde that ". . +if we

mathematics ihﬁdlﬁéhéﬁt; Iii other words; schools should become the

targets of our interest” (p. 118). It is not clear whether the
sithois are referring to variations of kind one (male/female
differences) or kind two (tracking differences), but in either case
there are probleiis. As just noted, the First kind of alleged ‘

variations between Schools does not exist, except in a few cases.



The second kind of variation, which does exist, is difficult |to

interpret. Apparently it is mostly a consequence of the standardized
screening test that tracks students and is not a function of the high

K

schools at all.

Moving beyond the interpretation problems in this study, there

remains the issue of whether we can ignore student characteristics

(é.g., gender, affective and cognitive characteristics) and shift our
attention to school characteristics (e.g., course offerings,
counseling sérvices). Will females participate equally in mathematics
opportunities available to all students, and gain equally from them?

.Or do we need to continue the study of differences in student

Mathematics Assessment: Results; Trends, and Issues: Denver:

Education Commission of the States,; 1983,

ERIC
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O'Br1en, Thomas €. and Casey, Sh1r1ey A. CHILDREN LEARNING

MULTIPLICATION - PART I. School Science and Mathematics 83: 246-251;
March 1983; . '

0'Brien; Thomas C. and Casey, Shirley A. CHILDREN LEARNING

MULTIPLICATION - PART II. School Science and Mathematics 83:
407-412; May- June 1983,

Abstract and comments prepared for I.M.E. by JAMES M. SHERRILL,

University of British Columbia.

0

extend the categor1zat1on begun by Goodall and €Casey [See

. References].
2. Rationale

'fiie im’p’e&us for-ihe éEti&’y’ éané's; d’ii—ét:tiy Et'oiﬁ i’ééeétcﬁ repcrted

understanding of multiplication. Based on the two referenced studies,
O'Brien and Casey wanted to prOV1de emp1r1ca1 eVIdence that students

could be strong at computation in m t1p11cat1on but weak in

understanding "logical multiplication:"

It was Eéit, Bésed on the cited éEﬁ&iéé, that eitéﬁ&iﬁg the

understandlng mu1t1p11cat1ve contaxt.
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multiplicative’ context; e.g.; involved 6 + 3 instead of 6 X 3.

. Research De31gn and Procedures

o

Part I and Part II, there was only onz data gather1ng éﬁiéode. The

Twenty seven grade 4 27 grade 5, and 33 grade 6 students solved

mu1t1p11c5t¢veness of the contentj this analys1s is reported in the

. flfét értiSIE. The §tafy ﬁroblené were 5156 5155&& iﬁEa ééGéﬁ

this analys1s is reported in the’ second art1c1e.

4. Findings |

\

The siccess rates for the five coﬁpﬁtat1ons were 82% for ‘grade 4

75% for grade 5, and 97% for grade 6: All three groups of students

 did well on all five problems except 13 X 16 = 3 on which 6619

40% of 'the grade 4 and 25% of the grade 5 students were successful.

Of the six categories concerning the "multiplicativeness" of the
- - = - - 1
story probtem; Categories 1 - 3 were for story problén§ that were-

6 were for story problems that were Judged to not .have a

Severnty~-four percent of the grade 4 students story prcblems were
jﬁdged to be in Categories 4 - 6' ;he figure for grade 5 was 842' and
for grade 6 the f1gure was 30%. Th1rty seven .percent of the grade 4
students' story problems and 44% of the grade 5 students' story

problems "were clearly additive in context."

2
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‘were created and are presented below:

.
* - _ N -
\ .
\

_ N \\

A: Didn't pose a Qdéstlon. “made a s&é&éﬁéﬁé or left dﬁéstidh N,

‘unasked: - G . ’ S
B: Incomplete logical structure: eft out essential informat ion.
c: Added extraneous 1nformat1on or extraneous computatron.
D: Nbﬂééﬁ51ca1 or 1mposs1b1e arithmetic operation.
E: Unrealistic data. : : ) .
F: Nonsensical question. . T
G: Chiid's written language makes classifi 'atibﬁ impossibtes

-

6f the 34 story problems judged to be if Catégorxes 1 - 3 in Part

I of the étudy; there were 14 "errors'j; 1.e.; 14 story problems Judged

to be in one of Categor1es A -'G; 10 of the 14 were in Category E. of

the 53 story problems Judged torbe in Categor1es 4 - 6 in Part I of

the study there were 54 "errors"; 16 wsre in E; 15 in 4&; and 12 in C.

5:  Interpretations . ; ' v

.\ -

The concfus1ons presented in Part I of the study were that wh11e
the students were proficient in mu1t1p11cat10n computation few
students prov1ded evidetice of an ability to construct a mult1p1ité£i6ﬁ
context for even a combination 45 simple as 6 X 3} a large proportion

of the stories were clearly additive; throughout all grades and all

categbrieé the stories seemed artificialj mich of the diff’culty in

construct1ng a mu1t1p11cative context was resolved by grade 6.

that these children do not know what mult1p11cat1on is. They have

" algorithmic skill but no mathematical knowledge of multiplication."

31
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The conclusions presented in Part IT of the study were that those
children who did not present a multiplicative context showed
difficulty with necessary and sufficient information, the relationship

There were 42 logical errors made and 90% were made in stories from
Categories 4 - 6; the unrealistic data errors were split 10 in stories

from Categories 1 = 3 and 16 in stories from Categories 4 - 6.

-

In summary, in 4 situation where computing devices are widely
available mathematics ediication "should generate logical mathematical
knowledge." - o

'

. " Abstractor's Comments

First, there were the following three technical irritants:

1. . The data for the multiplication computations don't seem to
"jive:" As one example, 27 grade 4 students gave responses to
. - [ ‘ / _ - - . - 2o R
the item 60 X 1 = . If only one student missed the item,

the success rate would be 94:3%; if two students missed the item,
the success rate would be 92.3%. The given success rate is 95%.

proportion or the percent of stories judged to be in each of
R Id o . I o o o _
Categories 1 - 6. They could have used; for.example; .37 or 37%;

in the table, however, they use .37%!

3. On page 250 of Part I an example is given to illustrate "logical
multiplication.” The example is purposively non-numerical. The

. problem is as follows: ' :

Aruitoxt provided by Eic:



Using red, yellow and blue for the roof,

these houses so that they are totally
different.. .

After the .statement of the problem there is a picture of some

houses. After the picture there is discussion of mapping the

members of one class to each of the members of the second class.

- there are eight houses given. ‘

\ , | "

\ Another shortcoming that may be a criticism of the article as
opposed to the study is that there is no Aiscussion of how the story
problems were categorized. The placement of a story in Categories 1 -
"6 and Categories A - G is; of course; the heart of the entire studys

P

Were teliability checks made? Were the defimitions of the categories
specified before the data analysis or did they evolve with the data -
analysis? Were the judges "calibrated” before beginning the analysis
of the data reported in the article? |’ ,
Categories B, D; F; and G are categories where the child actuatly
has something wrong with thein story: Category A; on the other hand,
may contain stories that are wrong only because they contradict the

instrictions givens The articie states simply that; "the children

were asked to write a story problem for 6 X 3 = . Some of the

stories in Category A may have been written by children who do not

anderstand the difference bétween a "story" and a "story problem.”
y y p

N

1 see nothing inherently wrong with stories im Category Cj in
fact, some problem-solving researchers would encourage story problem

writers to creats more problems of the Category C variety: Category E

certainly calls for a very subjective judgment. The judges have

catled something "unrealistic” based, I assume, on their own personal

experiences. The example given is:

33
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There was a store that had 6 oranges at $3
_a piece. How much would ail 6 oranges cost?
I don't see why such a story should be judged as having an error and

placed in Category E.

In summary, I do feel the twc articles arée worth reading and
heeding: As computing devices become even more available the emphasis

in the curriculum must shift (shift, not abandon) from the "how' of

computation to the 'when, why, and what" of computation.
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Pothier, Yvonne and Sawada, Daiyo. PARTITIONING: THE EMERGENCE OF

RATIONAL NUMBER IDEAS IN YOUNG CHILDREN., Journal for Research in
Mathematics Educadtion 14: 307-317; HNovember 1983.
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Abstract and comments prepared for I.M.E. by F. RICHARD KIDDER,
Longwnood Collage; Farmville; Vicginia.

J -
1. Purpose

This study sought to trace the emergence and differentiation of
the process of partitioning as revealed in children's attempts to
subdivide a continuous whole into equal parts: ,
2. Rationale

\

rational number concepts and claim that ba31c to Kieren's perspective

is the process of dividing a whole into parts. ili

3: Research Design and Procedures

“The method can be characterized as a clinical interaction
tecﬁnlque set W1th1n a_dlscovery paradigm: ... The 1nteract1on was
characterized by Elexibility in questioning." "The initial question
for each task was standard, but the subsequent quest1ons, although
following a general pattern, were var1ed, as were the numbers in the
problem; depending upon the behavior of the child."

Tha sample consisted of 43 children in kiﬁdétgéttéﬁ and grades
1=3 in,Alberta, Canada. The interviewer was kmown to all the
children: Five part1t1on1ng tasks were used in the study, with the
cake problem being presented as representative. The participants were

g1ven 11tt1e sticks to demonstrate how they would cut a cake imto 2,

35
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interview; characterized by flexibility 1in questioning based upon the
child's behaviorj (2) daily reflection on the day's interaction; and
t3) a final systematic examination made of the data collected in

stages 1 and 2;°

4; Eg,!o

The authors did not report their findings per se; instead they
proposed a five—level theory tﬁét\aéééfiﬁéé the development of the
process as they saw its fﬁe§ claim the first four levels are imbedded
in their dataj the fifth level following logically even though

t

hypothetical.

"The first four levels are outlined below in terms of three
distinctive characteristics: (a) the construct, or key concept,
developing during the level; (b) the algorithm, or procedure; employed
to produce the partitions; and (c) the domain, or extent, of the
partitioning capabilities within the level.
Level 1: Sharing

: Construct--breakingj sharing; halving
. Algorithm--allocating pieces ("a piece for you"

+ Domain~-social settingj counting numbers

Level II: Algorithmic halving
. Construct--systematic partitioning in two

--no notion of equality
. Algorithm—-repeated dichotomies
. Domain--one~half and other unit fractions whose denominators are
‘ / .

powers of 2
Level III: Evenness
. Construct--equality; congruence :

--repeated dichotomies becoming meaningful

. - 36
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. Aigbtithﬁiihélviﬁg algaritﬁm; gecmetrié &féﬁé?&?ﬁé&iéﬁs

of part1t1ons and adding two parts

: Domdirn--unit fractions with even denom1nators

Level iv: Oddness ' i
. Construct--even ana odd

--use of the new first move

~“geometric transformations

. Algétithﬁ-—eipidratbry meééurééi Efiéi and error

. Domain--all unit fractions" )

\

Level V is called composition; hypothesized as a natural sxtension of

level IV: ' ,

5. .interpretations , .

The authors interpret their levels to mean that a child £irst
learns to partition in twoj then, with the acquisition and eventual
mastery of the halving algorithm, in powers of 2; then; with the use
of geometric motioms; in even numbers. Partitioning in odd numbers
follows the learning of a first move other than a median cut., With
the discovery of the new first move, children are able to partition in
thirds, fifths, and other odd numbers; thus, thirds and fifSths are

achieved together.

Abstractor's Comments

\

Pothier and Sawada present an Interestrng theory as to how young

ch11dren develop understanding of d1v101ng a whole into equal parts.

Being aBle to characterize each level by (a) the construct or by

A _ . | . 5??9
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concept; (b) the algotithm or procedure of partitioning, and (¢) the
dowain ot extent of che partitioning capabilities lends creditabiiity
to their theory. It i interesting that there appeats to be a
correlation between thé author's lsvals and the general way that
addition of fractions is presenteds. Even though a different
~interviewsr might reach slightly different conclusions, this raviewer

can find little fanlt with the author's clinical 'study.



Roberge, James J. and Flexer, Barbara K. COGNITIVE.STYLE,
OPERATIVITY, AVD MATHEMATICS ACHIEVEMENT. Journal for Research in

Mathematxcs Education l4: 344-353; November 1983.

Abstract and comments prepared for I.M.E. by SAMUEL P. BUCHANAN,
University of Central Arkansas.

1, Purpose

The stated purpose of this investigation was to study "the
effetts cf field débéﬁ&éﬁéé - iﬁaéﬁéﬁaéﬁéé and the 15951 bé

\

students (p. 345).

2. Rationale

elementary school students. Also reported was a study of the
relatIDnshxp between students' level of 6§ét5tivity; as Aefiﬁed by
Piaget, and their performance on standardized ﬁaEﬁéﬁatxcs tests. This
study was to take into conSLderat1on the IQ differences of the
students, something that reportedly had not been a part of previous
investigations. '

3. Research Desi ign and Procadures

The subjects were 450 sixth, seventh, and eighth graders who were
separated into groups accordLng to sex, grade 1eve1, level of
bﬁétét191ty; and tbgﬁ1t19é styles. The Lorge~-Thorndike Intelligéﬁéé
Test was used to determine 1Qs. The Group Embedded Figure Test: was .
utilized to determine field dependeuncy - independency. The Formal
ﬁperatxonat Reasoning Test was selected to 1nd1cate the level of

reasoning for formal operatiomal thought. Eastly, the Metropol1tan

39



Achievement Test, which was part of the students' academic records,

was selected to measure mathematics achievement;

The subjects were tested in groups of 15 to 25 during regularly
scheduled 45-minute classes. The Group Embedded Figures Test was .
administered first; with the Formal Operational Reasoning Test,,

administered two weeks laters

A 3x3x2 (Grade Level X Cognitive Style X Operativity) analysis of
covariance with IQ as the covariate was performed on the students'
standard scores on the mathematics test. Also, a 3x3x2 (Grade Level X
Cognitive Style X Operativity) multivariate analysis of covariance
with 1Q as the. covariate was performed on {he mathematics test scores
for computatiorn; concepts; and problem BEIQiﬁg,

4. Findings

While the ANCOVA results indicated significant main effects for
grade level; cognitive style; and operativity; no significant
interaction was indicated. Similar results were obtained from the

MANCOVA;

previous investigations of lower elementaty students; that is, that
both cognitive style and level of operativity have a significant R

effect on mathematics achievement.

Abstractor's Comments

This study was simply the applicarion of statistical tools to a
wealth of data obtailned from the adminigtration of twc standardized
tests to a group of elementary students to test am hypothesis: The

A .

' - *
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design of the investigation was well-conceived and the choice of

statistical tools was appropriate. While the design was painfully
simple, the questions being investigated were worthy of comsideration
based on the extensive review of literature.

: ‘ g

%Y
Jodd |
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ott; Patrick B. A SURVEY OF PERCEIVED USE OF MAIHEMATICS MATE&IALS'

c
Y LEMENTARY TEKGHERS IN A LARGE URBAN SCHOOL DISTRICT. Schooi
c

ience and Mathematics 83: 61-68; January 1983

Abstract and comments prepared for 1. M E. by JAMES H. VANCE

University of chtorxa, British Columbia

1. Purpose

The survey was conducted to gather information regarding the use
of manipulative materials in Grades K to 5 in an urban school
district. ReiéEiéﬂéﬁiﬁé betwean Eeaeher; use of 1nstruct1onal aids .

and variables such as grade 1eve1 years of experience; textbook use,

and student achievement were also investigated.

2. Kationale
i

relatin. to materiais adbption and.in—éer01ce needs.

~ . . \

3. Research Design and Procedures
COpIeS of a survey form Ilsting 25 teach1ng alds were sent to the
schools. 1In addition to concrete ﬁéferrals and devices suoch as
attribute blocks; gecboards, and balances, the list included such
items as flash cards, calculators; and thermometers. Teachers were

“ed to Indxcate which of the aids they had in the classroom and the

;fxe;ueney with wh1ch they used each of them.: Information regarding
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ﬁétét1él use and years of experience, years of experlence and requesta
, - for more materials or in-service on materials, requests for in-service

or materials and material use, and material use snd student

achievement in Grade 5.
4, Findings

Of the 25 teaching aids, only flash cards and calculators were
ﬁSéd Sy ﬁbte'tﬁéﬁ half of Eﬁé Eéé&ﬁé?é. Cuisenaire rods, geoboards,

teachers.

~

There was a steady decllne in the use of 17 of the materials

consxdered concrete manlpulatlve as grade level increased. Average
use by firs: grade teachers was 51gn1f1cant1y hlgher than each of

grades two through f1ve (at the 0.0001 level)" (5. 65). Most

measurement materials were used falrly equally at all grade levels,
with compasses and protractors showing an increased use in the upper
grades. Calcutator use also increased with grade level (from 9% in
kindergarten to 27% in fifth grade)s . - -
\
Teachers Wh%\did not 6§é textbooks used significantly more
materials than the B6% of the teachers who reporfed using textbooks.

The correlation between years of teach1ng experleﬂce and concrete

material use (~0.13) was statlstlcally sxgnxflcant. over 80% of the

their use. . Requests for ﬁa;erials and inservice were not

w |

O
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maﬁipuféiives and achievement in grade 5.

5. .Conclusions
1. 1In mathematics instruction teachers use few materials other

than textbooks.

man1pulat1ve materials.
5. Teachers with more recent training tend to use more
materials.”” ‘

6. Most teachers requested motre mater1als, but only a "slight

maJorxty. (p. 67) requested in—-service on the1r use.

and ach1evement at the fifth~-grade level. ‘ e

Abstractor's Comments

The ﬁéjér finding of the survey was that in general teachers;use
few manxpulatxves and that the use of most materials declines with

grade level. Wh11e most educators would agree that th1s is an

undesirabte resuIt; it «is important; to recégnxze that- higher figures

would not nec éééri1§ have rEflectéd a bet ter situation. The réq}

ra

issues are how and why materials are used; not simply how often
someth1ng is used in some way (Reys, 1971). gpr éﬁéﬁﬁle; jﬁér over

two Beréeﬁt of the fiftﬁigréde teééﬁeré reﬁ6rted ﬁéiﬁé small an i

used protractors. Ideally; should these f1gures be hlgher?

v 3
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rulers to draw stra1ght lines?"

The mathematics materials are listed on the survey form in what
appears to be a random order. It is possiblé that more useful
information might have Beeﬁ bstaiﬁea ana a ciearer message aéiiGéEé&

That would have meant 1nc1ud1ng some devices such as geoboards and

Cuisenaire rods under more than one Headiﬁg. The fbllbﬁiﬁg materials

.ﬁbﬁid ﬁave been listed under plaée value. Cuxsenatre rods, pops1c1e

flash cards. Note that some of these materrals are suitable for the
early grades (pops1c1e sticks) while others are more a§§r6ﬁr1ate in

~later grades ¢abacus). It would seem desirable that all classes use
at 1east one appropriate manipulative dﬁiiér§fﬁ&§iﬁé place value; but
certainly not all of them. Such a -listing would make teachers aware

| and the information obtained from the survey would be more

of the range of materfials (beyond the textbook) available for each
topic?

-5 - —— ’

useful’ to the researcher and other readers.

or no time to geometry in their mathemat1cs progracis Compasses "and

- protractors were used by about 602 of £ifth grade teachers, but we are

not told whether work with these instruments is part 'of the.

fifrh—-grade curriculum in tﬁe district.

1. . —

45



material use was found to be statistically significant; should one

conclude that teachers with more recent- tralnlng tend to use more
materials? A correlation of ~0.13 accounts for less than two

percent of the variance. Furthermore, can years of experience be
equated to recency of training? ' : “

- Té Investlgate the relatlonshlp between student achievement and

upper quartile on the Comprehen81ve Test o’ Basxc Skills was

: correlated with reported use of maniputatxves by teachers; Tﬁié ﬁéé

very complex questlon of the effect of manxpulatrves on student
achievement: The problem has been studied exten31ve1y by other
researchers (Suydam, 1984).

In summary, while the survey did indicate the need for iﬁZSérvité;
with district clementary teachers on the use of manipulative materials
in mathematics, questions on the relationships between material use

aaa 6tﬁéf curricular and iﬁ@ttuffibﬁai variaﬁieszéﬁbuid have been left

1

Re_ﬁem" 77777 777779 . .

e Fennema,_ Ellzabeth. "The Sex Factor;fi In E: Fennema (Ed:)
Mathematics Educ ications for the 80's.
Alexandria, Virginia: Association for Supervision and Curriculum

Development, 1981.

< . A .
.

ieyé;ﬁﬁbﬁerr Es "Consxderatxon for Teachers Bsxng Hanlpulaclve

Materials." Ari:hmeticgieacher, December 1971, 551-558.

Suydam, Marilyn N. "Research Report: Manlpulatlve MaCerlals.

Ar;thmetingieécher, January 1984, 27>/

\ : . ; :
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Secadal Walter G.j Fuson, Karen C.; and Hall, James W THE

TRANSITION-FROM COUNTING-ALL TO COUNTING-ON IN ADDITION. Journal for
Research in Mathematics Educad \ 143 47-57; January 1983.°

Abstract and commerts prepared for I.M.E: by TERRY 'GNODMAN, Geﬁtréi
Missoutri State Universitys s

1. Purpose

-

analy31s of the child's transition from u<1ng the solut1on procedure

counting-all to using the sotution procedure;count1ng-on.' (p. 47)

that.a éﬁlld-ﬁuét écqu1fé to move from u91ﬁg the CbUﬁtihg-éll

procedure to using the counting~on procedures;

2. Rationatle

Two procedures have been identified for solving addition problems

of the form m + n. In the counting-all procedure, entities must be

preséaf for each éadepdg and ch11dren count all the entities. 7In the
counting~on procedure, children begin with "m' and sount to o 4 no"
Thare is ev1dence that Amerxcan chiitdren spontaneously move from
cou~ ing-all to count1ng~on. It was felt that a component skills
analy31° of the counting-on procedure wouild help to clarify | thé
.Vconceptual advances made dur1ng this transition. Three subskllls were,
‘proposed: (1) counting-up from an arbitrary point; (2) shifting from
the cardinal to .the count1ng mean1ng of the first, addend, and. (3)
beginnxng the count of the second addend with the next count1ng word -

3. Research Design and Procedures

The subjects were 73 first-grade children who were being taught
additiocn number facts for single digits. '

47
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Each child was given a counting-on test, a component subskills

assessment; and a second counting-on test: The counting-on test
shown a long card containing m dots. Above this was an index card on
which was written the numeral m. The child was told by the
experimenter that "There are m dots here” and that the index card
"Tells you how many dots there are on the card." The first dot array
card was then turned face down and a second dot array card was placed
to the right of the first. A second index card was also provided,
giving the numeral n. The child was asked to tell how many dots there

were on both cards all- together.

In the next three trials, the procedure was repeated except that
the First dot array card was left face ap each time and the question
for the child was preceded by the hint: "§gé? this card (indicating
first addend numeral card) tells you how many dots there are here; so
you don't have to count them over again, but you tan if you need to."

v

|6 ]
First addend\ , L ,
not visible i ]
. 3] (71 .
Both visible . . .
(with a hint) | ;;;;;;;;;..?T] coooen

[l

_ Figure 1. The counting-on task
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The first addend was always between 12 and 19 and the second

addend was between 6;and 9 1f a child couinted-on on one Or more

'ttiélé, hé/éhé was classified as capabte of count1ng-on. Evidence of

solution t1me dur1ng which the cinitd looked at the second array.

Further questxons such as "How did you f1gure that out?" were also

-

Four trials were used to assess Subskill 1. 1In éééﬁ triéi' tﬁe

you to stop." The child had to start countlng at (12<m/19) and

continae to at least m + 3.

~

For Subskill 2; the child was gte§Eﬁ£ed cards such as those used

for the CGUﬁtiﬁg—bﬁ test: The chitd had to tell what count number the
iast dot on the first array card would have if he/shz were to’count
all the dots on the two ééf&é together, Sibskill 3 was assessed
simitarty except the ch11d had to tell what count number the f1rst dot
on the second érréy card woutd get. If a child exhibited a subskill
on three consecutive trials, then he/she was ciassified as
demonstrating the subskills
Subjects who did not dlsplay ébﬁﬁtiﬁg:bﬁ, did count all, and
displayed Subskill 1 but neither Subskill 2 nor 3 were 3331gned to a

teachlng procedufé. In th1s teach1ng sess1on, the eXperimenter hetped

3. The teaching stopped when a ch11d exhibited these suhskills on
four consecutive trials. There were 16 children in th1s fToup. Eight
sf these chiidren were assigned to the teaching session and the other

eight served as a control, receiving no treatment before the posttest.

A ' : <
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4. Findings -

On the addition pretest, 28 children counted—on and 45
counted-ail but did not count—on. OF the 28 children who counted=of,
all demonstrated Subskill 1, 24 displayed Subskill 2; and 28 displayed
Subskill 3:

The 45 children who did not count—on fell into the following
categories of the subskills assessment:
6 chxtdrpn displayed none of the three subskllls
16 d15p1 yéd only Subskill 1
14 dlspig """
9 dlsplayed all three subskllls ; : .

} Tt was proposed that thxs dlstrlbutlon 3uggests the subsk1113 are

aiéfétent and follpwra consistent sequence of acquisition: Subskill

T el illZ
1, followed by Subskill 2, followed by Subskill 3.

Examples of specific responses made by the count-all subjects
were also reported and these were suggested -as further support for the
component-skills analysis. There were only 2 correct respouses out of

,© 88 trials for those children who did not demonstrate Subskill 2 znd
only 2 correct out of 144 trials for those children not demonstrating
Subskill 3: Of the 9 children who did not count-on but who did
dlsplay all three subskllls, seven c%unted—on in the posttest. It was
suggested that the skr*lgazssessment may have 1nduced counting-on for

these ch11dren.

All of the ch11dren in the teaching condition reached criterion
on Subgkiltls Zz and 3, with an average of 6.8 trials for each subskill.
Seven of the eight childten recexvrng instruction counted—on on the
the pbsctesc; The difference between the two groups was significant,
with®2 = 8.63, p < .01. The instructed children counted-on more
often vhen the dots for tha first addend were visible. Having the
first aldend visible did not seem to make a Cifference for uhe 28

children who counted-on on the pretest.

30
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5. Intergre;ae;gns

the proposed component- ana;y81s. Evidence for the c0nc1u31on 1nc1uded
the initial match between counting-on and poSS€SSan of the three

subskxtls and the fact that. teacn1ng children missing subskxlls

of the sum. Subsk111 3 requxres this focus for both addends. The

Invest1gators concluded that "The key to counting-on therefore seoms

to be the ab111ty to consxder both addends s1mu1taneously as parts and

1nterrupt1ng the child's usuoat solut1on procedure and po;nt1ng out
retevant connections seems to be very usefuls It was suggQSCQd that

further exploratibh be given to the use of these materials, tasks, and

re1evanc to mathemat1cs curriculum and 1nscruct1on. The 1nvest1gators
have taken a complex task and broken 1t:1ht6 three identifiable
subskills. Their careful procedures and analyses have provided a
rather Eﬁéréﬁgﬁ and prec1se study of rﬁese Bubskiiié‘ﬁé Géki ié tﬁe

in classrocm settxngs. ~
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There are seversl gquestions znd concerns that should be

discussed. ;

1. At the txme Of the study, the children were belng Caught

concepts. Ic was reported that teachers did not encourage ofr
discourage ‘the use of counting. It would be useful to have more

,ihféfﬁétiaﬁ éBﬁééEﬁiﬁé Eﬁé Béékgfauna of theée chiidreh; ﬁhat

2. It was ststed that behaviorial evidemce of .counting-all
included taking extended time in staring at the first addend array.
this, in itself, m1ght be a bit misleading: A child might appear td

be  focusing on the first array, while he/she is actually thlnkxng in a

count—-on manner (dec1d1ng what to do).; The length of time may not be

very s1§ﬁifiééﬁ£. The investigators indicated that probe queStionsa
were asked of the children to further clarify their solution

processes. Tﬁié éébia éééﬁ to be much stronger evidence for &

3. On the pretest; a chtld was classified as capable of

counting~on if he/she counted-on on one or more trials st of Sixe.
Why was this used as the criterion? How many of the 28 children who
counted-on on tha pretest demonstrated this on only one trial? 1Is

ci unt-on behavior on one trxal out of six sufficient evidence to
conclude that a child is capable of counting-on? A more detailed
descr1pt10n of the ratxonale for th1s would be helpfui.

i The results of the teaching procedure are encouraging. The
a-iall number of students in this group (8) make any generalizations
somewhat EéﬁEéEiVa. It would be very Interestlng to see if the
results of this teaching procedure can be replicated with a larger

group of ch11dren. As poznted out by the 1nVesc1gators, the use of

fully explored.

- o s
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classtoom setting and might- even provide some techniques 3hat éaﬁia be
used -to help children develop counting-on solution procedures.
: ‘ i

The instructed children counted—on more when all of t#e dots were
visible and they were given a hint not to count-alls It ¢ould be
important to investigate more fully this result. Can we identify
Ghich children will need this conceptual support? Which of these
factors is most influential? How do these factors interact 'to affect

shoold be used to generate further important research questions.

)
XY
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Stones, Tvan, Beckmann, Mlltdh, and Stepﬁéhs, Latry. _ FACTORS

INFBUENCiNG KTTITUDES TOWKRD MATHEMATICS IN PRE~CALCULUS COLLEGE
STUDENTS: e _and Mathematics 83: 430~435; May-June 1983.

Abstract and cOmments prepared for I.M. E. by SANDRA PRYOR CLARKSON,

Hunter College of the City Unlverslty of New York,

1< Purpose

To znvestrgate how a student's sex, h1gh schiool mathemat1cs

background size of graduatlng class; and college grade levetl relate

to the student's attltudes toward mathewatics.

2. Procedures

Information was gathered from 1054 students snzolled in
"pre-calculus" (college algebra, mathematics for elementary teachers,
and applied mathematics) courses in four state and §ixk community
cbiiegeé; A mathéméticé écticuéé ébéié was éaﬁiﬁiétéféd and the

3. Findings ‘

The results were as £51lows :

® "The mean score for all 1054 students was 45:39 with a standard
devzation of 16,225." (Exghty was the highest possxble score.)

¢ Mieeno sxgn1f1cant difference existad between males and
females: "'

® " . .differences in attitudes toward mathematics are clearly
related to the high school mathematics background of the
student."

® "...the college grade level at which a student enrolls in a
pre~calculus college mathematics course is related to the.

attitude of the student."
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G Interpretations

After indicating that the students' attitudes toward méthEmat1cs
vere rather neutral, the 1nvest1gators state that "This is not

surprising since many of the students w1th a very. poslt,ve 3tt1tudr
are likely to start in a calculus course rather than a Pre-calculus
coursé;" Tﬁé§ also iﬁaiééké that results show that "Stuaénts with an

preparatory background or below’" In generat; students W1ch good

in the callege career. Those with poor attitudes tend to put the1r

mathematics off until later."

Abstractor's Comments

That tHere 1s considerable 1nterest in how student attitudes

sort.
in a pre-calculus course?

Did the students hIgh school mathemat1cs bacRgtound affect

I~

3. Are the s*iidents being investrgaced taking reqdiféa or
et"cttve pre—calculus courses? a

surveyed--at the beg1nn1ng, m1dp91nt, or end?

Tﬁis reviewer feels that data on attitudes might be more useful
t

1f.—r itude profiles" could be 1dent1f1ed and student lnterlews used

pers1stence in mathemattcs.
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Threadgill-Sowder; Judith &. QUESTION PLACEMENT IN MATHEMATICAL WORD
PROBLEMS. School Science snd Mathematics 83: 107-111; February 1983.

Abstract and comments ﬁfébéféa tor 1.M.E. by TRUDY B, CUNNINGHAM,
Bucknell University.

1. Purpose
To test the hypothesis that word problems with the question

stated first prompt the student to find informstion necessary for the

correct solution and to disté@gatrd eXtraneous information.

N

. Rationale
. . Lo . - . g
in the context of Rothkopf's (1965) mathemagehic behasiors, this
iﬁ%ééiiééEEéﬁ extends the work of Williams and ﬁECEéiéﬁE €1965) aund
Arter and Clinton (1974) to older students and longer problems.

affect search behavior.

3. Research Design and Procedures

The Necessary Arithmetic Operarions Test R~4 was administered to
52 students enrolled in.two community college algebra classes in which.
the content was "similar to that of second year algebra" (p. 108). ’
One week later the same students wére asked to solve 14 'word problems
diring a SO-minute class. Four problems contained extraneous data aund

required one- or two-step solutions. The other problems required at

first and with all questions stated last, were randowly assigned.

Each problem was given one point for partislly correct procedure; two
points for correct procedure but incorrect answer, or three points for
correct procedure and answer, Au analysis of covariance; with the

Necessary Arithmetic Operatiots Test Score as covariate, was performed
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on the scores obtained for the four problems with extraneous

ifformation and again ou the Scores obtained for the tem remaining
problems. Summaries of thess analyses and of the descriptive

statistics for each set of problems were presented in tables.

4. Findings

on the in-class performance: of community college algebra studerts
solving one- and two-step word problems; some of which include
extraneous information.

5 Interpretations

Threadgill-Sowder concludes: "Question placement apparently has
tic effect on the ability of students to solve word problems;
regardless of length and cowplexity of problems or age of students"
(p: 110): She argues that additional research on question placement
in word problems is unnec&ssary and that research involving the
arousal and motivational potential of word problems may only reflect
the nature of word probléms. Threadgill-Sowder suggests further that
experience teaches the student to expect a question and therefore
eould negate placement &ffects which might occur were not this

_expectation present” (p: 111). In her judgment, the complexity of

word problems both arouses the student and serves as a motivating

factor:

Abstractor's Comments

The description of the investigation and the statistical analysis
of data were both clear and concises A :.:ss careful researcher might

covariance.
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The fih&ihgé, ﬁbﬁéﬁét; tre stated more 6EjécciVei§ in the
abstract than in the original report of the research; the original
generalizes beyond the sample. Aftar claiming agreement with two
similar studies involving elementary school subjects and shorter, if

not simpler problems, Threadgill-Sowder states:

Question placement apparenitly has no effsct on the

ability of students to solve word probjems; regardless

of length and complexlty of problems Or age of students.

The mathemagen1c model does not' seem to have any carry-

over to this area of méthematlcal study. (p. 110)

1f the community college stuaeng% varied substantially in age,
that variance was not noted. HNor is Eﬁéié any indication of variable
length and complex1ty of the problemslused in the’ scudy (except that
the problems without extraneous information requ1re$\at least two

SCePS); The Fact qhat no sxgn1;1cant treagnent effects vere found in

only suggest that question placement has no effaét across age: The -
canplex1ty hypothesis requires testing one of wmore groups of subjects
o1 word problems of varied complex1ty and 3 relisble method of rating
problems for complexitys

14

but in the 1mp11ed’ yet unansweted question: I8 it possible that .
patterns of question placement can be used to teach students to
understand and solve word problems more effectively? Léﬁgitﬁaiﬁél

studies which compare the problem—solvxng success of BEﬁ&ehEé ﬁhb ére

placement may or may not indicate a significe>" difference.
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Threadgill-Sowder notes that experience with word problems breeds
expectation, The challenge is to develop a teaching st;acegy in which
,,,,,,,,,,,,,,,,,,,,,, Y

this expectation, a mathemagenic behavior; is converted into the

skills and confidence needed for Success in solving word problems:

Arter, J. A. and C11nton, L. "Time and Error Consequences of
Irrelevant Data and_ Questlon Placement in Arithmetic Word
. problems 11: Fourth Graders.® Journal of Edacationsl Research
68: 28-31; September 1974,

Roihkopt, E. 2. "Some Theoretical and Experimental Approaches tq
problems in-Written Instruction.”" In J. D: Rruwboltz (Ed.),
Learnlng and the Educational-Process. Chlcago’ Rand McNalty;
1965.

Williams, M. H. and McCreight; R: W. "éﬁaii‘Wé Move the Question?”
Atlthmetlc Teacher 12: ﬁl8qﬁ21' October 1965:

\
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Wheelet Margariete Montague and Feghali, Issa. MUCH ADO ABOUT
NOTHING' PRESERVICE ELEMENTARY SCHOOL TEACHERS' CONCEPT OF ZERO. o
1 1 on 14: 147-155; May 1983.

Abstract aﬂd comments prepared for I M.E. by DAVID L. STOUT, Pensacola

Juﬂ1or College.
\

1+ burpese

The study examined the question; "Are elementary school teachers
knowladgeable about zero?" (p. 147)
2. Rationgle

’

The authors state that research concerning elementary school

]

e

o

teachars' understanding of zero and the effects of this on the1r
students' difficulty with zero is sparse. A small-scale study by Reys
(1974) prcduced no researchable questions regarding elementary
teachers' Understandlng of zero; however, it was speculated that a
teachar's difficulty with zero could contribute to the students'

diffibﬁity. The present study "focused on preservice teachers'

understanding of zero" (p. 147).

'3:  Research Design and Procedures

The subjects were preservice elementary teachers enrolled in two
sections of an elementary school ﬁathematxcs methods coarse: Of the
males. The study was completed prxor to subjects receiving specific
instruction regardlng zero. Groun tasks were given prior to

interviews in one section and in reverse order in the other section.

tasks, The first task was a group—adm1n1stered written test

consxstlng of 18 (randomly ordered) divis.an problems and three
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elaboration tasks; Of tha 18 problems; six had a zeto dividend and a
nonzero divisor, six had :\q

Monzero dividendland a zeto divisor; and
six had a nonzero dividend and a nonzero divisor. Six of the problems
were in form aib, six in the form bJE; and six in the form a/b. Three
open-ended juestions made up the three elaboraiion tasks. Each
question was présented on 4 separate sheet of papers The three

questions were "What is zero?"; "Is zero a number? Why? Why not?",

1: Nominal uses of zero: Each subject read aloud nine

seven~digit telephone numbers, six three- or four~digit

rardom order; with four subtasks: counting back from a
single~digit number, responding with the cardinality of
partitions of a nine-element set; responding with the

cardinality of a nine-element set when diminished by twoy

and veading aloud items on basic arithmetic faces involving
zZero.,. ’

3. Classification: The authors used two subtasks;
Classification I and II. In Classification I, 15 attribute
cards @eve to be sorted into two mutually skclusive sets.
If a subject failed to sort the cards dichotomously as
blanks and non-blanks; the sort was provided by the
interviewer. 1In 4ny case, each subject was asked to

descyibe this sorts 1In the Classification 1I subtask, 12

cards, one-object cards, and blank cards. If a subject’®

61
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failed to provide this sort, it was providéd by th

interviewer, who also asked for a descriptions

&~
.

Partitioning: Each subject was asked to géﬁéfétéfﬁdééiﬁlé—
combinations of how five fish were caught by two fisherman.

Subjects who.did not generate a 5 — 0 combipation were

encouraged to do so:

The order of presentation of the four "Eluboratjoa Tasks' was-:
"nominal uses of zero" first, "mathematical usef of zexo" secqnd, and

the remainiug two in random orders

Subjacts were interviewed individuaily using s common protocol by
one of the two investigators who also kept a vetbatim record of each
interviews
4; Findings

1. Division test: The nonzero dividend and nonzero divisor
problems proved easiest, with 47 of the 52 respondents getting all six
correct; 39 of the 52 subjects correctly worked the six zero dividend,
nonzero divisor problems; but only 12 of the 52 subjects correctly
of the 52 subjects missed all sixs

2. Elaboration tasks: |

a. "What is zero?": The’moyt frequent responses were
1

most 15% of the responses

"symbol" and "number." 2 ‘

b. "Is zero a number?': Eight (15%) of the subjects said
zero was not a number:

ce "What is zero divided by zero?": 717% of the responses
were incorrect. The most frequent response was iéiéA
divided by zero was zeros

3. Interview tasks:

ERIC
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4.  Nominal uses of zero: When reading télephone numbers;
only one of the subjects said "zexo where appropriate.
Almost a1l subjects (98%2) incorrectly read three- and
four-digit strest addresses by saying "oh" for zéro.
When the sabjects read the élbhé:ﬁuﬁéric content of
license plates, only two subjects ‘read them
appropriately by saying "oh" for 0 and zero for 0.

b. Mathewatical uzes of zero: Every subject, when

counting back from a given sing le~digit nunber,

appropriat&ly used "zero." When presented with a

Wnine-zero" partition of a nine-element ser, 32

subjects described the cardinality of the empty set as

zero," However; 41 subjects used “zero" appropr1é5é1§

when deacribing the cardinality of the nine-clement se

when thé, Eﬁéﬁ tvo ﬁdré, tﬁéh three more, and finallj

Furthgrmore; 44 subJects appropriately read and
answered basic E§QE iters involving zero. ‘

cs Claséifibétibﬁ Tasks: Most subjecié ééEEééE1§
Class1f1Catlon 1 and the trlchotomous sort in
Classification II: Twelve subjects hHad to be shown the
dichotomous sort and 17 had to be shown the
trichotomous sorts

Part1t10n1ng. All but one of the subjects generated a

i
L2

W5 - OV combination. "None" and "zéro" were used by 24
and 22 of the subjects, respectively, while the rest
used words such as iﬁétﬁiﬁg“ or "not any" to describe
the "$ ~ 0" combination:

5. 1Interpretatious

N .

understandxng of tha pumber zero" (p. 154). Furthermore, the range

63
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154).

The authors algo state "it is not clear that successful

that "the relationship of an understanding of thé empty set to an

understanding of zero needs investigation” (p. 154).

- Abstractor's Comments

1. The authors "exploratory study" seéems to have provided §oime
to double efforts to enhance preservice elementary teachars'
understanding of zeros '

2. I also agre& with the authors when they state "for better
communication, however, it would seem desirable that
mathematics Leachers and teacher educators vocalize 0 as
‘zero' when appropriate" (p: 155)-

3. The authovs' suggestions for further research and action

follow nicely from their study.
4. Cultural biases were noted as factors which could contribute
to the vocalization of 0 as "oh" in informal social
settings.
5. The authora' study was well-conceived and carried out. It
provides evidence which; I feel; cannot be ignored;

especially in this fast-moving technological age.

Reys; Rs E: (1974); '"Division by Zero: An Area of Needed Research."

Arithme~ic Teacher; 21; 153-157.:
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MATHEMATICS EDUCATLON RESEARCH STUDIES REPORTED IN JOURNALS AS INDEXED
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BY CURRENT INDEX TO JOURNALS IN EDUCATION
Qctober ~ December 1983

802 Biksons T: H:j And Others; Television-Mediated Education
for the Visually Impaired: A Longltndrng}iiggggt1gat1on.

Iriternational Journgl thReEabillcatian,Research v5 n2
24445, June 1982.

077 Senk, Sharon; Usiskin, Zalman. Geometry Proof Writing: A
New Vlew of Sex Differences inm Mathematics Ability. American
Journal of Education, v9l n2, 187-201, February 1983.

177 Vergnaud Gerard: Psychology and D1dact1CS of Matnemat1cs

in France - An Overview, Intetnarxohal Reviews on Mathematical
Educa&;on, vl5 u2; 59~63, April 1983.

180 Bell, Atan W. Diagnostic Teaching: The Des1gn of P
Teaching Using Research on Understandings International .
Re41nwsgon4MathemaiisalfEdﬂuation, vi5 n2; 83-89; April 19§3

181 Romberg; Thomas A. Toward "Normal Sc1ence iﬁ Sbme/
Mathematics Education Research: Internarlonal Reviews On
Ma;hematlcalgsdncaiiou, vi5 n2, 89~92, April 1983. R4

/.

205 Suydam, Mariiyn N. Ressarch on Mathematics Educatidh
Reported in 1982. Journal for Research in Mathematics

IR YA 7

Eduﬂat101, vi4 n4; 227-301; July 1S35. ; Y

, S
220 Dekkers; J.j And.Others. Mathematics Entgllment Patterns
in Australian Secondary Schools: (Course _Treuds. Australian
Mathematics Teacher; v39 nl; 2-3, March 198?.

/

334 Bookman, Alan B.; {wanicki, Edward Fi The Effects of
Method of Test Preparation on Standardized Mathematics
5§ﬁié§éﬁéﬁt Test Perfarmance. Journal of Research and
Development in Education; v16 n4, 46-51, Summer 1983.-

499 Jesscu, D. F. St. John. Levels of Understanding in
Mathematics and Their Applxcatlon to an Algebra Test.
Educational Research, v25 n2, 125-36, June 1983:

668 Sherman, Julia. Factors Predicting Girls' and Boys'

Enrollment in_College Preparatory Mathematrcs. Psychology of
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Disability Quarterly, v5 n3, 305<11; Summexr 1982.
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797 Tsai; Shiow-Ling; Walberg, Rerbert J. Mathematics
Achievement and Attitude Productivity in Junior High Schiools
Journal of Educational Research, #76 15, 267-72, May~June 1983.

798 Gore, Dolores A.; Roumagoux, Daniel V. Wait-Time as a
Variable in Sex-Related Differencas during Fourth-Grade

Mathematics Instruction.. Journal of de63t10n31 Research, vi6
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896 Schunk, Dale H., Reward Contingencies and the Development
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Investigation of Field Dependence-Indepepndence and the
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Problems. Alberta Journal of Educational Research, v29 12,
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SQO Stehncy, Ann K. Undergraduate Tralnlng for Induattial
Careeérs. American Mathematical Mouthly, v90 7, 478-81,
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898 Suydam, Marilyn N. Research Report: Teaching
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9K8 Seddon, G. M. 3 horne, J. R. The Performance of 0 Level
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617 Stephens, W. M.; Rowberg, T. A Mathematical Knowledge
and School Worke. A Case Study of the Teaching of Developing

Mathematical Processes. (DMP). 17?. MFO1/PCOl Plus Postage-
available from EDRS, :

619 §§§y1n, Robert Es:; And Others. éembiniqg Student Teams

and_ Indlyldnallzedglnst&unt;oaAlnAMathematlcs'f An Extended
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A correction = .

in the Fall 1983 issue of IME (volume 16; number 4; page 41), a

reference by Brophy is incorrectly cited. It should read:
jropiy; J: E: Teacher behavior and its effect. Jourmal
5f pducational Psychology, 1979, 71(6); 733-750.







