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What is the’ purpose ~of L.M.E.? 1In volume l, the first editor; Fred°

) hematics~education can be helpful and should be’

, in the deyelopment,of programs for. the improvement

¢ of/mathematics educagjon. The purpose of this journal .
* Xs to make such knowledge more readily available to all
those inviolved in. SMSG activities. :

thi purpose was reiterated, with acknowledgement that its usefulness
tends beyond the - bounds of.any single curriculum deVelopment prOJect.
The dual task of providing abstracts plus opportunity for comments

by the abstracter has remained the focus of I. M.E. TIn-the process of{

selecting articles, the ed:l.tors ' (including the present one) have

- at times selected research reports about which further information or -
'd1scuss1on was peérhaps unwarranted - yet the - abstracter s comments

, might" help other investigators to develop. more meaningful studies. Each
editor has tr1ed to stay within the original intent of I M.E. in select-

v

ing reports to be reviewed

e ) f
1. The .report must be readlly available to anyone who wishes to
read it. » -y ~u PO

2 The report must make clear "the purpose- of the investigation
which should .be concerned directly with," or‘have definite
’ implicationscfor, one or more of the following (independently,
“or interactingly) . - ‘ .

a. the mathematics or mathematics education program. its

o content, organization, etc., .

: *
b. the learner, -, . v i -

*
c. the teacher,x

.

d. instructional methods, materials, activities, and '
" environment;

.

‘e. organization for implementing instruction;
e *
f. cultural, demographic, etc. variables.
: [* within . the context of mathemaﬁ@cs or mathematics education]

" ?‘ 3. The report- must include some information pertaining to the:
. Tesearc esign and procedure for the investigation, and to .
. its scope and delimitations (which may range anywhere from the

.
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" oo preschool level through grade 16, or may be at the pre- or
in—service level if concerned with teacﬁ%r education)
4. The report must include some degree of obJective evidence from
observed findings -in support of conclusions or inferences or -
implications drawn from the investigations. : -,

/ : .

| ' The editors have ddne a minimumvof pre—evaluation"‘beyond these
criteria: it is the abstracterYs_fuhctiqn to maKe evaluative comments -
‘both positive andinegative -;/on’the_study. I1.M.E. does not, and "
never has,, published articles, as one. reviever in this.issuefsuggests..
I.M.E. simply calls reports to, the attention of the mathematics ‘education
;au ence. Some of these reports are of importance because of their

.

51y PS tential implications, others patently may. have less potential for impact.

B Regprts are included for a variety of reasons. I M. E seeks to have g
mathematics educators (and others) consider both the strengths and the.
 weaknesses -of research reports in order to help others in’ (1) designing
further research, (2) developing curriculum, ‘and (3) planning instruction.
| Thus,_the abstracter's, comments may. provide .one person's opinicﬁ .': .
“of the cruciality of the’ chus and implications of a study, as well
: reactions and- suggestions which call attention to/particular aspects, -
. - of the design Carrying out school-based research is fraught with
difficulties in’ _terms of applying research pPar digms (for instance, the
- difficulty of securing ran;tm samples is wel ;known), how well researchers
have succeeded in uncovering findings whic have\impliCations for further ‘

research‘and for'practice‘is worthy of ndte.

. v . .
A . B . . - R -
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e . " INVESTIGATIONS ‘IN MATHEMATICS EDUCATION

| A T e
¢ . ‘. . - -« - "."Av . 'I -
;af Ekenstam, Adolf _ On-Children's Quantitative Understanding '
> of Numbers. Educational Studies in Mathematics, v8, .

' pp317-332, Ocfober 1977. , | o
Abstracted by KENNETH J. TRAVERS R T

Bourgeois, Roger, Nilson, Doyal; Young Children s Behavior' .
-in Solving Division Problems. Alberta Journal ‘of ' e
Educational Research, v23, ppl78-185, September 1977.. S
Abstracted by ROBERT E. REYS AND BARBARA J BESTGEN . e 5

'Eastman Phillip M. Behr Merlym. J. Inter tion Between
Structure of Intellect Factors_ and Two Methods of ' g
Presenting Conpcepts. of Logic. Journal fok Research in '
Mathematics. Education, v8 n5, pp3792381, November 1977. ‘

Abstracted by J. LARRY MARTIN P . -

" Estadt, Gary J.; Willower, Donald Jes Caldwell William E. -
-t School Principals Role. Administration Behagior and -
. Teachers' Pupil Control Behavior: A Test of the.

Domino Theory. Contemporary Educatidn, -v47 n4, pp207- .
, . 212, Summer 1976. o :
© L ' Abstracted by THOMAS E. ROWAN N

!Fraser;‘Barry J.; Koop, Anthony, J. Teﬁchers -Opinions About _
. Some Teaching Materidl Involving History of Mathematics. - : -
' Journal of-Mathematical Education in Science and

Technology, v9 n2, ppl47-151, May 1978. _ Lo ' .
Abstracted by DOUGLAS T. OWENS . . . . . s do.o.o. 130

‘e
Gilbert, Charles R. A Study of ‘he Interrelationship of
o Factors.Affecting Sixth Grade Students in- Respect to o

' - “Mathematics. School Science and Mathematics, v77 AR <,

. PP489- -494, . Qctober 1977. e .
> Abstracted by ELIZABETH FENNEMA Lo .‘;‘2 e e e .. 16

Hollandev, Sheila K. The Effect of Questioning on the 3
Solutfbn of "Verbal Arithmetic Problems. School- -
. Science and Mathematics, v77 n8, pp659 -661, December 1977. \ .
N -~ Abstracted by LEN PIKAART .+ .+ %W e v o vt o v v v ean o 18

-
¢

Hunkler, Richard The Relation%hip Between a Sixth—grade ,
Student's Ability to Predict Success in Solving Cy .
Computational and Statement- Problems and His Mathe-

"matics Achievement and Attitude. School- Science and

Mathematics, v77 n6, pp461-468, October 1977 X ,
Abstracted by ROLAND F. GRAY L . 20
<" . - ‘ ) “;f’ . 5-b e '..
. < 3 .’ ] ’ -
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Johnson, Martin.L. The Effegt of Premise Order on the
‘ Making of Transitive T rences by First and Second .
'v Gréde Children.’ :SghooljpScience and Mathematiés, v77

n5, pPpP429-433, May-June '1977. ’ _ B '
’ AbstraCted by THEODORE EISENBERG ... « « « o o oi0 o 0 & o 24
&, . : .
I3 1 \

+ “Karplus, Robert and 0thersi§ A Survey of Proportional
Reasoning and Control of Variables in Seven Countries.
' #  Journal of Research in.Scienve Teaching, v1l4 n5, pp4ll- - -
417, 1977. . ° , ' : .
.Abstracted by JAMES HyRSTEIN A .Y |

Keim—Abbott, Sylvia, Abbott, Robert. Moderation' of Achieve- . _
- _ ment, Predietion in an’ Elementary School Metric Curriculum . .
.. by Trait X .Instructional Method Interactions. Educational ¢ '

" and -Psychological Measurement, v37, pp481- 486 Summer ]1977.
Abstracted by JOHN C. PETERSON e v e s 4 e & e e e e o.e s 31

’ .7 ' < ' : Ty

. Kulm, Gerald The Effects of Two Summative Evaluation Methods : '
on Achievement and Attitudes in Individualized, Seventh

o Grade Mathematits. School Science: and Mathematics, v77
‘ n8 pp639-647, December 1977. ‘ . SN ‘
_ P Abstracted by W. GEORGE CATHCART . .« . « + ¢ o &« & o « & 34

’

Sekular, Robert Mierkiewidz Diane. ‘ Children's Judgments . S
of Numerical Inequality. Child Development v48, pp630— L '
633, June 1977. - . , N SR
: Abstracted by GERALD KULM e e s e ,,.‘l,. e e . . s ﬂ3§, DR

Vv

‘Shannon, A. G.; Sleet, R. J. Staff andJStudent'Expectations.'

v, of Some ﬁndergraduate Mathematics Courses. International - 3
' Journal of Mathematical Education in Science and Technology,
v9 n2, pp239-247, May 1978. e . :

" Abstracted by GERALD D. BRAZIER . .'.;... S T

\ Sovchik Robert. An Analysis of _Cognitive Achievement in a - o ‘ -

Number Systems ‘Course for Prospective Elementary School T

.+ Teachers. . School Science and Mathematics, vi7, . pp66—7Q ?

L January 1977. L o
o Abstracted by FRANK F. MATTHEng T 1

Stephens, Larmy J. The Effect of the Clas#rEvaluation Method*
~ on Learning in.Certain Mathemaﬂibs Courses. International
o Journal ‘of Mathematical Education in Science and Technology, s
- -v8, pp477-479, November 1977. _ o . . v - ;
. Abstracted by F. JOE EROSSWHITE .‘,_. J R Y A

!

N Uprichard A. Edward Collura, Ca:blyn The -Effect of"
Lt Emphas1z1ng Mathematical +Structure in the Acquisition : .
" of Whole Number ‘Computatdonal Skills (Addition' and- C
Subtraction) by Seven-~ and Eight-year. 0lds: A Clinical
Investigation. . School Science ‘and” Mathematics, v77 n2, . ‘
pp97-104 February 1977. e L s,
Abst?acted by WILLIAM‘M. FITZGERAEb Ty 1 E
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AWeissg ss, Julian. kafhematics for Elementary Teaching. . /
A Small-group Laboratory Approach American Mathe= : )
matical Monthly, v84, pp377- -382,'May 1977. L : . .

é//’ Abstracted by JOHN G. HARVEY S TP ) .
/ .

Lo

¢« Two Methqdd of Column Addition for Pupils at Three
~ . Grade Lével2.  Journal for Research in Mathematics ' N
" . Educatiom, v8 n5, pp376-378, Novembey 1977. - - . .
Abstracted by WERNER LIEDTKE . . . « « « ¢ o o & o o 8 o 0 .34

Whéatley, Graxggn, McHugh, Daniel 0. A Comparison of = /S/

‘Mathematics Educat&on‘ReEearcé Studies Repor ed in Journals '
As Indexed by Current ‘Indéx to Journals in Eduﬁakion o oy

N

- (July < September 1978) e e e ee e .A/’... U P
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ON‘CHILDREN S QUANTITATIVE UNDERSTANDING OF NUMBERS.- af Ekenstam,
Adolf .Educational Studies in Mathematics, v8, pp3l7 332 October 1977
’ “ ! J . Y '
'Expanded Abstract and Analysis Prepared Especially: fbr I. M E. by
Kenneth J Travers, University of Illinoi§’at Urbana..: .

- \ 3 . s .
[ X . . . ’ . . -

.

1. Purpose

; This study seeks to contribute to knowledge of children s under—
standings of quantitative aspects of decimal*and common fractions. An
investigation was made of- difficulties—encountered by students, the .
frequency of such difficulties, and the development of mathematical
understanding with age. o . . e

- 2. Rationale ' T R ;
B}

e

L S L T
e

The . investigation claims to be in the tradition of‘the National
Eongitudinal Study  of Mathematical Abilities (NLSMA), in which there was
‘an ‘attempt to relate a wi@e variety of mgasures (attitudes, iind of
: curriculum, teacher background, and so. forth) to. concept development.
‘The present study inteaged to explore limited aspects of . students' under-.
standings in frore det . What is reported here is bbreviated ’
version of a study carried out in schools.in Sweden and reportéd in 1975
'.(in Swedish). = " R

A . - . - , . »

o~
K

. . ) - . , R Lo

3. Research Design and Procedures

‘'The * study had two component.s: decimal fractions and common fractions®
The investigation of decimals was carried out in classes &t the sixth,
.- seventh, and ninth levels (ages 13, 14, and 16 years, respectively).. A
written test was employed in which students were not required to perform
. calculations, but rather to circle a response requiring the comparison of
L quantities or determining betweenness. ‘

The part of the study dealing w1th common fractions was a foll W-up
to the ‘decimal study, and involved about the ‘same number-of Ss as before,
but at.a year—later level (8. and 10 only) The instrumentatlon was of
the same type as used for decim?ls. - o v i o

. ~Students were sampled from both the special class (S), which enrolls
the. more able students, and. the general c¢lass (G), which -involved the
remainder. The researcher reports that in Swedish schools fractions and
calculations with fractions are discussed mainly in’ the eighth level. h

. “
0

. In the decimal component of the st'dy, the test consisted of three
types of items: . (l) Which of the following numbets in the list is the
smallest? (2), Which of -the following is the largest? '(3) Which of the
following is the closest to the given humbet? (Items involving natural - .
. numbers and decimal expressions were included.) = - . :

PO

e . L - . .
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When dealing, with dommon fractions, questions of the following sort
were asked: (1) Find the largest number if: (a) denominators are.the
same, .(b) the numerators are the same, (c) both denominator aild numerator .
are natural ‘numbers between 1 and 9, (d) one of the fractions differs
4considerably from the others. (2) Find the smallest number given ‘the _
same four cases as above. (3) Mark a point on the number ‘line corres-. i
ponding to-.a given point. .(4) Decide yhether .a given fraction is greater

" or smaller«than\l o ' e o \
; ® N | R

" The total time allocations were’ under 20 minutes for the decimal .
A questions and less than .15 minutes for the fraction questions, with most '
tudents reported as having adequate time to respond. AN '

" ~ DO . . ‘

-

\ [

. o - S : S N Co
. hRY] .
The findings are reported and discussed at the item level P values '
\ « (proportions passing) for each item are given in appendices to- the article

by class (special or general) and- grade level. - o ‘ ,/~

4 1 Decimal Component

. . PR v
¢ [

Only the. results from the general classes“are discussed, since thé ]
special class students found the 'items too easy. In questions requiring 4 L
"students to identify a number closest in value to a given number, the o - .
question, was found to be:easier 1if the first digits were the same. - O
.Understanding the quantity represented by decimals ‘seemed to_be' better |,
if the numbers,compared had the same number of digits and worse\é% the b
numbers involved had an unequal number of digits. For example, the item:. \

8

Which of the following is the smallestZ
. -0,87-7_ 0.86  1.09  1.05 - .98 ' (p=0.79) |
was, as the P value reported in parentheses shows;, . found. to be. easier
than this item: e

'”_4, e Which of the following -is the smallest7»

0.0901 : 0.802 0.370 0.064 0 505" “(p = 0a53) oo
- It was also reported that, overall, the students in the level 6 .
‘special class (68) -scored higher on'the tEsts than the 7G and 9G students.
The author stateés that about 15 percent of the pupils in 7G and 9G ' seemed
to-have great problems in understanding the quantitative value in numbers
(p. 322) . : °

'

4. 2 Fractions

1
q

s Deciding’ which fraction is the greatest was found to be easier for
the students if the denominators were the same, and more difficult if the .
numerators were the same. Equating a fraction with a decimal, by requiring ,
the student: to find the point of a number -line marked in decimals corres-

~ .

roo.
\




ponding to given common fractions, was accomplished by fewer than one-
-half of the 8G students.

No sex differences were identified in the project.

5. Interpretations
7

The author concludes that about 5 percent of the pupils in levels
.7 through 9 did not seem to have grasped ideas of using decimals. Another
5 to 10 percent had "indistinct ideas' about the quantitative value-.of
decimal numbers. Similarly, many students in level 8 lacked understanding
of quantitative values of fractionms.

The author also comments that many of the problems identified in. p
the study are of importance to teachers of slow learners. For example,
many students are not able to.judge the reasonableness of a result. -The
author goes ‘on to speculate that in view of the present concern of mathe-

- matics educators for educating the masses,. the problems "discussed in his
o research should be of particular ‘interest.’ -

\

T
.

Critical Commentary

The style of this research is an attempt to address instructional S
problems in a direct manmner, ‘avoiding, as the author puts it, 'a huge
=statistical apparatus in which the results of small interesting groups
are lost." Such a thrust is commendable. ' Performance of narrowly defined
groups of students on individual items can be extremely informative as the
.~analyses and reporting in the mathematics phases of the National Assessment
wof Educational Progress in the United States have.demonstrated JHowever,
this reviewer would have preferred a minor concession in the interests of
psychometrics, that of reporting standard deviations as well as means when
- reporting numbers of correct responses. For example, 'the author. reports
". that on the decimal test,y"the students in 6S had a better result than .
those in.7G and 9G" the means are: '

-

.

” . N 76 6S ,
S 2 ¥ 5' '26.2 29.5 -
Y. But in the absence of information about the variation in correct responses,;

. we have no knowledge about expected variation in the population means, and
of the.confidence with which we might generalize beyond these’ samples
(which, apparently, the researcher would like to be ab1e to do).

A more important point, however, has to do with the methodology in its
broad sense. That ‘is, this reviewer wonders whether through’the procedures
used here. (pencil-and~paper tests with relatively large numbers of studgnts),
the .kinds’ of questions in which the researcher is interested can be effec—

~tively addressed. If one wants to find detailed information about ‘children's

~ conceptions, it would seem that. small—scale, .clinical observatiOns would

E/k, ‘provide richer data. The work by Erlwanger (1973), for example, which'

" involved clinical innerviews and analysis of videotapes, found students

. . .

. ‘. N " . . " ;



who obtained high marks by conventional oriteria (number of units
.passed, 80 percent or more correct responses, and so on), but who

' exhibited through interviews little understanding of the concepts of

* decimal and common fractions. For one student, conversion from common
fractions into decimals involved a rather elegant algorithm which
included finding the sum of the numerator and denominator-and then
deciding on the position of the decimal point from the result obtained
. (Erlwanger, page 8): O

This reviewer believes that a significant attack on such a.diffuse
.and complex problem as that of teaching mathematics "to the masses" will
require diverse models and modes of research, and regards the Swedish

- work as representing an important avenue of investigation to pursue.
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YOUNG CHILDREN'S BEHAVIOR IN $OLVING DIVISION PROBLEMS. Bourgeois,

Roger; Nelson, Doyal. Alberta Journal of Educational Research v23,
ppl78-185, September 1977.

R o ,
Expanded Abstract and Analysis Prepared Especially for I.!1.E. by
Robert E. Reys and Barbara J. Bestgen, University of Missouri. °

1. Purpose‘

_ The purpose of this study was to investigate the behavior of N

. young children as they attempted to solve two division problems, one .
a measurement task and the other a partitive task where a concréte

model representing the problem situation was provided for the child
to manipulate. 7 : o . T

2, Ratdonale ! ' -
; Py .

Little is known about the material and methods necessary for '
developing appropriate problem-solving activities for young childreré
Knowledge is clearly lacking to predict how young children will react
to- different aspects of a problem or to what extent the physical
‘apparatus available influences responses. This piece of research is
.related to a longitudinal series of" studies directed by ione of the
authors of this article. . : Y

3. Research Design'and'Procedures
.+ ..Two division prohlems (one involving a measurement task and the
- other a partitive task) were formulatedﬂfor each of two different

physical models, rdamely the Cargo Groups Problem and the Animal Groups

Problem. The former problem involved ferrying 15 toy cars across a
lake three at one time (measurement). A second part of this. problem
involved parking these 15 cars around three houses.so the same number
*would be at each house (partitive), The Animal Groups Problem involved
20 toy animals and the question was how marty, cages would need to be
*built if- fiye animals can be.placed in each cage (measurement). The
second part of this problem used only 18 animals and asked how many
animals would be placed in these cages ‘to have the same number in each
.(partitive).
8

<

Each problem was preSented-to each chi individually and followed

- with prearranged protocols. All interviews were videotaped These
‘tapes were then used to code, in detail, the child's behavior. Sixty
'children, then in each. age group from three to eight years, were pre-

. sented with the Cargo Groups Problem. Half of these children were also
- asked to do the Animal- Groups Problem. One yéar later, forty-four of

the original children did the Animal Groups Problem and half of these
" also did the Cargo Groups Problem. Data are reported on young children
from three to eight years of age. . ‘ :
i o : :
F .-
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‘ Statistidal data are provided elsewhere 'so only a descriptive

P ana1Ysis is reported. ‘The subjects, used a- variety of procedures

- ranging from highly manipulative to only ve(bal responses. In general,
"Q'subjects had more success with the measurement .division problem involving

>_the animal groups than with ‘the cargo - groups. There was no appreciable
’difference between theﬁproportions of success and failures in the two -

- partitive division tasks. Quite surprisingly, few subjects systematic~

_® - ally distributed the objects one at-a. time in order around the houses i

or in the cages. . . . - é/

: Many children responded to distractions inherent within th various
tasks. TFor example, some children refused to place the lion in a cage
with other animals.  Younger children responded more: to distractions
‘than older. subjects, but some behaviors ‘associated with these persisted\_J
up to age eight. Furthermore, many subjects exliibited spontaneous
_verbalizations while attempting-warious tasks. . These were elicited _
mostly by the apparatus when children were young and seemed to be more .
task-related for older children. . st

4

~
‘v

5. InteApretatiohs

This research has several suggestions for designing problem—solving
.sityations for young children. o : Do
» ' '
. (1) The physical structure of mathematically equiv\lent problems ®
can make some more difficult to solve than others. PR

\

(2) The partitive division process requires a, higher cognitive
level of operation than does the measurement division process.

(3) Requirements of one tas&‘&an influence young children s choice
.of procedures in attempting another task that uses the same-

apparatus. _ e

A

4) Mathematically irrelevant aspects of a problem may distract
v:4different children in different ways.

: Critical Commentary

-~

This research addresses the important and yet complex topic of problem- ,
solving behavior among young children. Furthermore, it provides a.

cross-sectional look at data collected as part of a longitudinal series
of research studies directed toward problem solving. This type of
research framework is rare in mathematics education and deserves high

. commendation. Furthermore, the interpretations and implications were
clear and direct, and they have pragmatic value for teachers and
reseagrchers alike. Readers of this research should seek other dvailable
reports in this series of studies to develop a Gestalt dfid to understand
better how the various pieces fit together. : It would be unwise to read
v : ' .

:~ R . 133 4,. { (/)/’f\
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only this article when other related reports are readily available.
®
ﬁ:, © In abstracting ‘this article several. questions came to mind that
did not seém to ‘be answered within the author s commentary. Among’
these questions are: : ) .
7. -+ " (1)- How were these children selected’ How would tHe young
o ‘children participating in this research be characterized°'
slow or fast? passive or active? ' high or low verbal? .
rural or city? etc. Are these characteristics related to N
or interacting with the specific problem—solving processes-\\\, &
r : used by the children’ .

—~ -

_(2),Was there any attempt to analyze qualitative differences in
' angwers among, any varia other than age? -Consider the
. .characteristics mention§d22h>the previcug question or boy~-girl
- differences. . o : L.
N . S .
(3) Would a’ transcript of one complete interview be valuable to -
' report? It would be very helpful to anyone considering:
replication or simply to provi € a better understanding of ' o
' the prearranged protocols thgtgwere used. = } .
- (4) What effect did the order of the tasks (measurement-partitive)
: .- . have on the problem-solving processes yhe children used to x
l; . answer the question° -There was some evidence in this research
- to sugébst the order of ‘the tasks did influence the strategies
-used. It was not clear how this factor was handled\\

A

ﬁ; ‘ ‘
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INTERACTION BETWEEN STRUCTURE OF INTELLECT FACTORS AND TWO METHODS— -

'0 PRESENTING CONCEPTS OF LOGIC. Eastman, Phillip M. and-Behr," S
rlyn J.. “Journal for Research in Mathematics Education, v8 n5, -

‘pp379—381, November 1977 - R ( .

- Expanded Abstract and Analysis Prepared ﬁspecially for I M.E. by

J. Larry Martin, Missouri Southern State ollege.
| , S 7
1. -Purpose = - %z; ff,k‘

- Ina previous study, Eastman (1975) had investigated the question
Do aptitude X treatment interactions ‘exist -when using graphical and’
analytic treatments in quadratic inequalities and the aptitudes of-
spatial visualization and general reasoning?'' and was successful in

isolating an interaction. - The;present study is an attempt to generalizef h

the resultd to another mathematical content area, namely logical
inference patternms. :

2, Rationale , / : )

The study is one 0f a series dating back to 1968 (Carry, 1968;
Webb, 1971; Eastman, 975) Carry found no significant interaction.
However, Eastman (19f5) suspected a confounding variable of deductive
versus inductive mefhod in the presentation 6f the material. Modifi-
cations to the aptitude measures and to the treatments p%oduced the
earlier result described in' the above paragraph.

- 3. Research’Design and Procedures °* _ .
- 'c,....n -

A total of 208 ninth—gradé students were . measured using the
Necessary Arithmetic Operations test and the Abstract Reasoning test
of the Differential Aptitude Test Battery. The Abstract Reasoning test
was used as the measure of spatial visualization with the Necessary
Arithmetic Operations the measure of general reasoning. Bubjects
were assigned randomly to one of two treatment groups. Programmed
instructional treatments presented three inference patterns -- modus
ponens, modus tollens, and the law of "hypothetical syllogism. The
_treatments were characterized as symbolic-deductive and figural- -
inductive. The first treatment used Euler Diagrams and relied heavily
on examples of inference patterns. The latter treatment: stressed
symbolic forms and rules before exemplification. Study of the pro-.
grammed units was ‘restricted to two 45-minute sessions. A learning
test was given the day after instruction ended. A parallel form
of e test was given two weeks later to measure retention. The main
hypotheses were that spatial visualization would predict success from
the figural-inductive treatment and general teasoning would predict
success from the symbolic-deductive treatment. :




A B . - ,
4.  Findings / [ )
R ’ T . ot : ) : .
.+~ - No significant intejpctionsjwere:found. T -

. {

.54 ’Interpretations

The authors mention’ several problems associated with ATI studies .
"for consideration by - other investigators. One .is the unstable .
. correlations between aj titude test score$ from one experimental PO
~lation to-‘another. In/other’ words, ‘the correlation between "two-
" factor tests from one,population can be quite different with ‘another
population. -Another. problem is%ghe need: for . higher cognitive-level
‘criterion tests, A third problem is the brﬂef treatment t¥mes asso- .

et ciatedawith ATI studies, Ly - ~ . .
- , . oL~ j»v~*<.\g‘ N

i ) S ; i . . . -
. BN [ 2 ) R
/ CF

',,"nf_‘i {;"Cfitical Commentary

l’

»

The study is contained in the Brief Reports department of the
Journal for Research “in'Mathematics Education. Consequently, data
analysis is necessarily minimal in the report. ' One assumes that the‘
data analysis is similar tp that,in ‘Eastman’ s}(1975) earlier study

- Even though no interactions were found, it would he interesting :
to hear ‘the- investigatorsh conjectures .as to why they were not found.

- As pointéd out by the investigators <@H¥ instruction time is
" very short. This is typical of ATI studies:” Until.longer, studies are’
- designed, .this line of research. may be of somewhat 1imited benefit to . .
mathematics education. . o _ S T

A final_queStion:_ Can (should) we expect generalizations from
_aptitude-treatment-interaction research? Or should the studies be .
considered content-specific?

T

(T




‘4-.'SCH00L PRINCIPALS' ROLE ADMINISTRATION BEHAVIOR AND TEACHERS' PUPIL-
CONTROL :BEHAVIOR: A TEST OF THE 'DOMINO THEORY. Estadt, Gary J.; @
~ °v ‘Willower, Donald J., and Caldwell, William E. Con%empora;yﬁEducation, S
" v47 n4, "pp207- 212 Summer 1976. . . ( i o

o Expanded Abstract and Analysis Prepared’ Especially ‘for I.M. E by
B ThOmas E. Rowan, Mou(gomery County Publi\ Schools, Rockville, Maryland.

v N 4 '

1. "?urposé f o a - ’ , B S

’--1'-
-

. " The purpose of this study” was to determine whether the administrative
style of . the principal is reflected in the classroom management or pupil

* control behavior of the teacher._,
A .-t
.,’c-_ “".,“',' . ] . ‘ )
c 2.0 Rationalegy R o e e T
‘ ' Principals adminiStrative behavior and related teacher perception
1 have been'studied by previous researchers. ‘In addition, and more
recently, teacher pupil-control behavior has been the subject of several -
. investigations. None of the reported studies has investigated, the " ; '
question of ‘whether- the-principals behavior influences the teachers'
behavior. ®he authors felt that general support for the "domino theory
concerning managemen@ styles could be found in work emphasizing organi—

zational climate; et®. " e . .

A

3. Research Design'and Procedures

. This study was - based upon the administration of two instrumen s, one O
to teachers, the other to their pupils. The Rule Administration ( ) - :
Scale.has administered to teachers to provide an indicator of the degree
to which the school administration fell into one of three categories.
The . first category, representative rule, involves teachers and adming
istrators in cooperative development and implementation of policies. The
second, punishment-centered rule,. is not cooperative and usually results -
in one side only’ viewing the rules as legitimate. 'The third and final .

category, the mock pattern of rule, occurs when rules -are imposed from
the outside and are viewed as legitimate by neither group.. The Pupil
Control Behavior . (PCB) Form was administered to ‘the students of the-
teachers to obtain an estimate of teacher ‘behavior on a humanistic—

custodial continuum : S . . ' -

°

L 4

. : ThrOugh a preliminary screening procedure, nine secondary schools
were selected,’ three representing each category of administrative rule.
The schools chosen as representative and punishment-centered had clearly
differentiated scores on the RA-Scale. Those classified as mock also
exhibited high scores for the representative pattern. Seven to ten - .
teachers from each of the nine schools completed the RA Scale, 79 teachers -
. in all. A total of 2,674 students were administered the PCB Form.

Three hypotheses were tested using the Pearson product moment
correlation: :




R

There is a posi;ive relationship between representative o
rule administration by ):he principal and humanistic pupil
,control behavior by teachers. '

/. ‘- «

L

7,There is.'a positive relationship between punishment-centered ‘
rule administration by.. the. principal and custodial pupil '" .
control behavior by teachers. _ . -

and the pupilLEontrol behavior by teachers.'

AN - g - L
3 v . p RN .

4 pindings ey ,

. N ’ ] - o ‘ 3 . 4 . [
S None of the"” 'tion coefficients associated with the m&ﬁwl P

. hypotheses was _ignificant. Additional analyses were done and signi-- .
ficant correlatfions were fournd between teachers® level ofi education = ° '~ ..

and teachers

L2

erception of the administration using repreBentative T

. rule; between rade level of teacher and: perceived fepresentative ruIe,

'-{between sex
"between years o
years .were more hum& istic)‘«and ‘between s ybject -taught and ‘humanfstic’ Sy

'

'"English, social stud es, laﬁguages, and business ?ducation teachers) Q_. R

humanistic behavior (females were miore- “humanistic)} _
experience and humanistic behavior (those with’ fewg; R

’

behavior (mathematic -and séience teachers were less humanistic than

- o ) ) -
] . 4 - N i ' Co ' )

. . L . . cL .
o E ’ ' . X : TN RS . . wh e 0
. l . : .

5. Interpretations-- i _’ .z: o ..,"_m=": _-;@ . L

\.‘D . . . . : B ) .
. The authors felt that the major result of the study was the’ o B

‘"failure to-find any support for=the. domino ‘thepory." ‘They conciuded
.that "at least.for the’present sample, the secondary school principal's"

of earlier studies. . L R e C .

pattern of rule administration with regard ‘to teachers lias no. relation-"
ship tq the teacher's pupil control behavior.'" . They speculated that- . |
the roles of teachers -and principals do not interact.with one another -

in a manngr which would tend to cause carry—over from one to the other.

The fact that teachimg occurs in the’ relative -isolation of the class—--

room may . also ‘account for the teachers being independent of administra- -
tivé behavior. The authors felt the results supperted conjectures ’ '
which had previously been' made about. formal organizations. They also ,
felt that a concept from classical management theory, span -of control,

~helped to explain the- findings. _ _ . o ‘. . ""

2 ' L3 ‘
The auxiliary findings were cited-as being consistent with those i

n e

- r - a . . o ; — . -

e . .
The authors noted the fact that both of the instruments used in \

the stydy used perceptions of behavior rather. than the actual behav of. -

The study limited itself to dealing only with principalsN patterns © '

-rule. Other practices of principals may well influence teacher 'behavior.

The authors concluded that their findings on the domino theory were '

,worthwhile, if tentative.
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: .~1§ Critdcal Commentary:' : N
L " This study seems to have been well conceived and carried out. R
Bécause the principal is such a central figure in, the operation of a Lo
school,. it is an inteéregting investigation to pursue. The,results, as ’
‘ the authors noted, are piobably consistent with existing concepts. - '&Af
- They would probably have been predicted by persons who work closely 'ﬁn?'ﬁ
- with secondary schools. 'In addition, to the factors’ which the authors :
cited ‘as posgibly contributing to the ‘findings, we could add the . ; ;”5.
- possibility thag.s cond/ry school principals often assign- many of the h.Q,f
teacher-interactive duties (such as- lassroom observations. and stan-" .~
! dagdized test sco terpretations to- assistant principals or couns-7,; N
. ‘\«"selors._. : o BN \\ . .o ‘ : BERS
L’ . . PR . . o - ;.'
L "It 'would be interesting to sde if these findings would hole up at ,
the: elementary school. level. . The interactions | ‘between teachers and the*- o
|principal,are much more frequent .at that level - N s -
. - RN ~* . ° N - -,
. ‘This study had a much wider scope than mathematics education. The =~ .
results which,_ndicated that mathematics teachehs are. less humanistic R
than others may rrant fugure investigation. L L o
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TEACHERS OPINIONS ABOUT SOME TEA _ING MATERIAL INVOLVING HISTORY OF ;1.
MATHEMATICS. ‘Fraser, Barry J.; Kooy, Anthony,- . Interngtional. . -
. " Journal.of Mathematical Education in Science(and Technology,- v, n2

15p147~151, May 1978 M PR .

s . s e ‘o o T .
Expandedéhbstract and Analysis Prepagsd Especially for I.M.E: by t'.us; '
Douglas Owens, University of British Columbia. * . T

., . . S . N
v\_ X . . 3 . '_~. - . '{ . ‘l‘. . ﬁ’ - .“_ R ’ : . /: 3
e o c 4 - - ' . x2
1. Purpose 4‘\ Lo o s S Ef”f

f{- 1 The purpose of the study &as to determine teacpers opiniqns of .
' the: quality and usefulness of a sample from some recently devéquedﬁ -
history oflmathematics material intendeﬂ for studentyvfged 13Yj

-« R N .
. ) .

,-_)“ v, t -, o..

.FPZ;_.'RAtiohale'l‘ ' o R

K Over the last century, pleas tha5 histo j’f
' place in mathematics education have ‘frequent3
¥+ ture.s Few, teachers ar textbooks devo ;&:nf‘
tathematics. "‘There -is clearly. a-heed3£or7
& matics in a: form suitabllegr usi‘h%f,-.'ﬂ

PUAR |
B X

LS

s _3;11 Research'Design an ?roceduregfw

o ‘F%om the’ material,presenfed as ari 21egy
- tpr reséitations, - videdtapes, - and biographi"‘ of fapous. mathematicians,
3 ‘play about Thales:and an ‘article réla"} ‘o the -history of -conics were.

“selected for: study. questionnaireg$Were designed to. ascertain‘ L
teachers opinions aboﬂ%bthe play and“the article. The. first, eight items
: werefcommon ‘to Bo questionnafres andJWere intended ‘to rate the .
ulness of .the lay and thﬁxarticle respectively, in meeting ‘eight =
. ed ational aims. - Resporf3es ;to ‘these eight items weTe on atthree-point -

g': scale. very useful@ usefpl, and -not useful. ' ’

: ] ' -f ! : .

: “Items 9“13J0f ach’questionﬁaire dealt with miscellaneous aspects--
common- tQ. the . play ‘the ‘article, while items 14-16 dealt -with other
points unique to, th fax or to the article. Responses to these items

. were on a. four-point Lfkert%scale from strongly agree ;o strongly ‘
disagree. R SN Sle T L

! J
- "THe two questionnaires were answered .by. a sample of 39 mathema:igs

\:' teachers in 17. diffdrent rivate ‘and government hools' throughtout a
by( broad range of~gébgraphic and soeioeconomic -ateas daround Sydney, Aus~
A tralia., Eachxteacher” .sent-a copy of the ! plqy and- the article and

. asked to . read them and- respond anonymously ta the questionnaire.-

{ A 2 = ,,. v ~

Y Ae The responses were scored i the uswﬂr y,‘giving highest scores to
" the most positive rgsponses.’ Item means a Standard deviations are
presented The meahs of the first 13 iterds, rwhich were common to both
nquestionnaires,VWere compared using*a t= test for dependent samples.’

£ PN v ¢
PP : .

- ‘i . : .‘




. I : ) éjx T A [ R ‘ S
o : "Data for. the fir%} eight items show that the mean rating of use- '
. fulness-.awarded to tHe play-for -sidtisfying an aim was higher- ‘than the
ngan rating .of" usefu&ness awarded to the article for all: eight aims". - -
~ (p. 250). The mean rating wasvsignificantly greatex\(p~< 0.05) for five .
‘;'aims, namely, teaching some ‘history of mathematics, teaching some - . .
_mathematical concepts, humanizing mathematics, showing practical: appli- -
cations, and prpviding an awareness of the value of mathematics to ., .
sociaty .Means were not significantly differenty for the aims; arousing ’
student interest,in a topic, providing an appreciation of ancient N
civilization, and promoting a, better attitude towards mathematics.g

.

oo

'< o Item 9 relagpd to studnets interest in the material,.and the

play and article did not differ significantly. For items 10 and 11,

the means for the- play ‘were, fairly low and teachers' opinions ‘of the A
drticle,were significantly more. favorable. These’ results suggest that

, the’teachers felt -that -a play (item 10Q), could involve excessive amounts A
- . of teaching‘time 'and (item 11)- would demand skills not possessed by the*.;q '

v average thematics teacher. v.’_ e f L e o o
'_\:J'““' Means were not significantly different for the play and the article-

-on‘items 12 and 13 regarding availability of similar materials and:the

average,mathématics neachers ability to write such materia}s.-'

P

P

1 . 3 ©

) The results of item 14 indicate that the teachers felt that the play
* Myould be useful for integrating mathematics with other subjects," as
only three of 39 teachers disagreed - On item 15, 27 of 39 teachers
-;=agreed that they would use such a play 4n’ mathematics classes, and'on =
item 16 only 22 of 39 teachers agreed that they wodld use such an articleg -
-7 in planning mathematics lessons. . A . b

¢
. Lou
Toar “

B

- TN _ S @* S e
- -7a"3 ! T ) . oy :

Q'i;. Interpretations I e

The survey revealed that generally the teachers responded favorably
to both‘the play and the. article, but ‘opinions about. the play tended to
be more favorable’ ‘than opinions about .the article. The authors interpret
the fact that the” greatest means for both the play and the article occur
-for the aim, teaching some history of mathematics, to indicate that this.
is the aim most likely to be satisfied. Similarly the aim, providing
.an._awareness of- the value of mathematics to sociéty, was considered least

likely to be satisfied, due to the l?w?jﬁamean rating. ,

In responding to items 10 and 11 about time and special teacher - -
) skilld, it is likely that the teachers gave their opinions in response
h to a full-scale production of the play. The investigators suggest that .
‘teachers would probably have responded more positively to studehts reading
the. dialogue aloud in class.ﬁ

e

. Cy
The investigators conclude that the responses to items 12 and 13
‘were positive and therefore "highlight a major educational advantage
of .this new material, namely ‘that teachers see them as unique, difficult
. to obtain elsewhere and not easily written by teachers themselves' (p. 150)

o i :*' ' LR : s ]
. . . S Y -
’ ~
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' This finding is consistent with the claim that there is a critical lack
. of mathematical historical material suitable for, direct classroom use.’

N
o ThL writers found the results of items 15 and 16 ' educationally B
.- disappoinging.” While the teachers expressed the opinion that the
-,materials»Would promOte humerous worthwhile educational aims, a sizeable
number responded that they. would, not -use the material in their own' S
'-teaching ' .The ;writers interpret this .to:mean that effective, in-service .
education would be needed to promote wide .use of available materials R

related. to the history of mathematics. e

o s . ' o - .
(o . . . . . .
~ LA - - - .

e - .

Critical Commenta#y . - C

.0 In view ofathe claims in the Miterature that .naterial om the history
of. mathematics is, uséful in classrooms, the inVestigators are to_be: '
-comended - for implementingfresearch in ‘that direction. .The survey of
. teachers is one useful way to approach the problem since. teachers ust’ ]
¥. . . approve of the material before it reaches" students. Suggestions’ were
" “made in the paper that’ the' materials were also being evaluated. in
.+ .classroom use with students, but no reference ‘was given for. the intere ted
1._reader to pursue. SR . -»_. ..:~ - S - ;

-

The investigators were - disappointed with the number of teache
.said they would.use.such material.in-their classrooms./ A more | .objdctive

. view reveals that this result is not too. surprising 'First of. » there
- would always  be some teachers who responded that the|material was not

- useful for a particular aim. Then, perhaps. those who responded that
_the material was "useful" could think of some conditions under which it -
would be beneficial, but were not necessarily enthusiastic." Due to
other pressures and priorities’ for class time, some of these were unable
to say that they would'use the material. In fact, this reviewer. would-

...see 69 percent stating that they would use the play as rather positive,
given the means -of the responses to the. previous questions.. .

]

/ ‘ Several questions were left unanswered hy the writers. - How many
' questionnaires were sent, or how.many teachers were invited to participate
~ in order to get the 39 returns? How were the participants selected?
' What ages were the teachers students? The paper reports "1l6 items -
from the questionnaires". : Were there other items not_reported? ~Along .
a different line of - questioning, how could the investigators conclude
that the mean ratings were greater in favor of the play for all useful-
ness items, when-the means were. found to be significantly different for
only some . of the items? L

g

. §
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_ A STUDY OF THE JNTERRELATIONSHIP OF FACTORS AFFECTING SIXTH GRADE
STUDENTS IN RESPECT TO MATHEMATICS.. Gilbert;: Charles D. 'School
Science and Mathematics,’ vi7, pp489- 494 October 1977. f~ 4

.

Expanded Abstract and Analysis Especially Prepared for I. M E. by
Elizabeth Fennema, University of Wisconsin-Madison. : ‘

Y 1. 'Purpose’ FT; 3 - S SR l
This investigation was designed to combine variables important to
the’ learning of mathematics (ability, attitudes end teacher perceptions

'of students’ aptitudes, abilities and attitude), to- determine their-
ig;errelationships*with mathematics achievement scores and their sta—

Lob lity over -a school year. ~
sl e T e g I
2, TERationale .. g]?'_;fi' R :j;_: S

- The literature suggests that each” of the above named variables are
important to. achievement in mathematics. * However, some of the literature. -
' 'reports ambiguous results and yery little-literdture reports investigations '
which deal with the: interrelationships of the variables. .

3, Research Design and Procedures o o ) o ':. N

The subjects were 490 sixth-grade students in 24 self—contained class— .
‘rooms from twelve SES areas.. Data were collected on the following. vari-
: ables during the "first few weeks'": Mathematics Achievement (Understanding .
‘Mathematical Concepts and Problem-Solving Subtests of -the Iowa Test of .
Basic Skills); Attitudes (inventory following model ‘developgd by Bloom
~ .and Dutton); Teacher rankings relative to perception of stydents" com— :
j‘petency ‘in. mathematics; and I.Q." “(from tudents’ cumulativ records_ '
cards). During the last. month of schoo , all data but I.Q . were collected
agaip | _) . T . - ) : , . _

h

v

, Interdorrelations between all variables were computed for each class-
+ room and average correlations computed by summing correlatibns and - .
dividing by - . . : - -
t"'}_' . ‘ o :
40 Findings . .
o Attitudes tended‘toiremain constant. There were no significant
correlations betweqp\attitudes and the other variables. 1I.Q. was sig- =
~nificantly related to both. ;ﬁsts of mathematics achievement.. Teacher _
rankings of student -competericy were significantly related to I. Q and
mathematics achievement scores. . _ _ .
':I_ » B N ) . . . | . .”“,‘ . . . . ”- . o




V5. InterpEEtations‘gp L e ' R

‘Attitudes of students are ‘irrelevant-.to-achievement or- ability,
students don't reveal “their attitudes or teachers consider-attitudes =
immatenial -Teachers note/ the tangible scores of ability and achievement
and these perceptions ‘tend) to remain constant. Other interpretations
are vague and impossible.ﬁor the reviewer to understand. ' . LA

> - .
\ . . . . 7 .
PR - ® 'v : : ' R r
* N A . . . ) R e

AN ;'_ o CritiCal Commentary — ‘;

One must question why this study was done and even more’%eriously
'question why\School Science and Mathematics chose to publish it. %In
addition, why\would Investigations in Mathematics Education devdte review 4
time to it?.~ It is difficult for the reviewer to find anything positive >,
to say about. the purpose, rationale, research design and procedure, the

find;ngs or . the\interpretations. Each one has sérious: deficiencies.'7
. B Ab

\

: The purpose \is: ,unclear and the reviewer w0uld guess it ‘was deter-
mined at' the end of "the- study. - The rationale was contradictory in

places and the literature review was ‘inadequate. . .Some quoted studies.

were reported incorrectly and many important studies were not included,

The research design\and procedure had many faults. For example, infor- .
- mation about the assessment instruments is lackling. What kind of mathe-

matics learning was measured?  What attitudes were measured? How was. o
. 'validity determined and what was the reliability of- the. attitude instru- -
V”ment9 Which I.Q. test was used? What instructions were given to teachers?

o

The data. reporting ‘and statistical procedures were inappropriate.'
What were the means, variances, and n s in each sample?  One doesn't* .
"average" .correlation coeffichents. Why wasn't some multivariate _ t&%v
technique used? Why was .OO]ievel of significance chosen? . T

S The findings and interpretations are nonsense or have long been
established. = For example, the author concludes that "if ‘in fact I. Q.
is a- reliable and valid predictor of ability in mathematics, then con-
centrated efforts should be made to obtain accurate assessments of E
students'-1.Q. as well as .to. coordinate objectives of instruction of

' mathematics ‘with the purposes of the intelligence. test" (p. 493). How

. does one "cocordinate objectives of instruction with the purposes of the " .
intelligence test" when the two are totally different’ v s

'a

The reviewer is aware that she has leveled extremely harsh criticism.

. I have no wish to attack unnecessarily the author who undoubtedly worked

. very hard to corduct and report-the research.. However, both School
- Science. and Mathematics and I.M.E. should seriously examine the value
.'of any piece of research before it- is published. Educational research

is under.severe attack from many directions and this kind of research - '
deserves every bit of attack. Both journals must upgrade the quality of
‘research which’ they publinh _Publishing this study is inexcusable. _ o

Y
A



'Hollander, Sheila K. Schoo Science and Mathematics, v77 n8, pp659-661,
fDecember'l977 S ' '» . s T

. 'Expanded.Abstract and Analysis Prepared Especially for I M. E by
Len Pikaart, Ohio University, Athens.

2. ﬂRationale , ‘ R o ' e '_‘_ -d"_tl"‘

.‘Island school district. These subjects' scores fell within the 4- -6
stanine range in the Vocabulary, Comprehension, and Computation subtests

. ° B . .
N - . . . . .

- o | - . o | ,m )
THE EFFECT OF QUESTIONING ON . -SOLUTION OF VERBAL ARITHMETIC PROBLEMS.

’

v,

-
- . . . . .

vl 'Purp05e ‘ S g’i L -

Thet;uthor indicates that the purpose was to study "the strategies
employed by sixth graders :as they read and worked problems selected from

. a workbook . . (p¢7659) Since 'student strategjes are ‘not discussed,

.an implied purpose is hypothesized -- to.determind the effect of inves-.
: tigator questions on the subjects'’ propensity to change their initial o
;Vattempts at solutipns to given problems._‘

’ <

’

A basic premise of the study was ". . . that problem solving is not
a unitary process but a series-of behaviors for each) of which an- explana—

tion can be elicited" (p 659).

»

- .

3. Research ﬁesign and Procedures - . - _:f. “‘,'

Twelve subJects were randomly selected from a populationﬂof a Long .

of the California Achievemeht Test Battery and were at least 90 on the
California Tests of Mental Maturity. Each subject was given a sample
problem and then six experimental problems -- 3 two-step and 3 three—step.
The sessions were recorded on .audiotape. After each subject’ indicated : ;
that he or she had completed a problem, the following series .of questions
was asked: '"(1) What did you do? -(2) Why did you do it that.way?.

4

"(3) What information were you given in the problem? (4) What were you

asked to find? (5) Your answer is a number. What does it mean? Is it
peanuts, dollars, etc.?" (p: 659) SR ST ' :

The implied research design is a clinical study with a post hoc
examination of percentages of subjects who did or did not change their

work. . ) f

‘4;' Findings ." . o : , ) c.ﬁ

A total of "75 percent of the subJects changed either the computational
process or. numbers why had employed " Of all the problems attempted, ’
which would be 72 or less, 26 percent were modified by subJects.‘ Fifteen . .

modifications were classified as follows... N

I
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a correct response was abandéned

.a reSponse remained incorrect

o oo |3

~an incorrect response was corrected
3 . A'W/

“Thus, ". . . 40 percent "of the behaviors initiated subsequent to ques- L

-

B tioning resulted irr correction" (p. 660) . -

“ 5. Interpretations .

RS

) "It was indicated in this study that sixth grade students apﬂbar to
benefit from additional thought igiven. to their dttémpts at problem
solving" (p. 660). The author. conjectures that elementary school teachers
‘grade student problem solutions as only right or wrong and . suggests that
discussions of problems be included as a class activity in grade 6 and
'lower grade levels. : .

LR S N ' Critical Commentary

A - The report .lacks almost all. the attributes of effective research .

" reporting, . The purpose is. not clear, the design appears to.be a seren—.'"""

dipity experience, the sample size is too small for reliaf "conclusions,
. the findings are inconclusive, and the interpretation is tautological in’
" the first instance (". . . students appear to benefit from additional .
thought . . .") —-- but then the author makes several assumptions .about
elementary school, mathematics instruction and makes suggestions which go
beyond the population of -the study and beyond the experimental procedure.

.7 : \% . )
_A promising researchstechniq s growing in popularity}inGthis
“country, is the "teaching -experient” employed by Kantowski- and others-

associated with the Georgia Center for the Sudy of Learning and Teaching
. of Mathematics.- Such a technique, although clinical in. approach requires
extreme care in execution and reporting. ~Such studies may:well open
. {" several important areas of research, butfthe investigator must exercise
"~ much more diligence than found in the report reviewed here.; '

ERIC -~ . -~ . a9







B . THE RELATIONSHIP BETWEEN A SIXTH<GRADE STUDENT'S ABILITY TO PREDICT
SUCCESS IN SOLVING COMPUTATIONAL AND STATEMENT PROBLEMS AND HIS

- MATHEMATICS ACHIEVEMENT AND ATTITUDE. Hunkler, Richard. . School
Science and Mathematics, " v77 nb, pp461—468, October 1977. o

Expanded Abstract and Analysis Especially Prepared for I.M.E. by
'Roland F. Gray, The University of British Columbia.

~ . s

- . . " Lo

1. PUonse . i . L™ ’ ,
. The stated purpose of this study was to seek answers ‘to the
Mjollowing questions. - .

S e

"How accurately can students predict success in solving
computational and statement problems?"

o : éﬁ B
*\"What relationship, if any, exists between -a student's "

%, ability to predict success . . . and his mathematics '
achievement?" S v . S

. . . s .~ . . \
s - A

e fc--'What relationship, if any, exists between a student s
s ability to predict success . « « and his mathematics
attitude7" ;
2. Rationale ' S

~

The research problems arose from the researcher's observation of
teacher ‘behavior. He states that, when teachers ask who can solve a
problem, they don't-really.expect solutions. because they -provide
insufficient time for all but a few to find a solution. Rather, )
teachers.are asking students to make a self-prediction of their ability
to find a solution and, from a show of lands, estimating which studerits
may Or may pot be able to. find a solution.' From ‘such observation the
researcher states ". :-. the ‘reliability of this procedure depends on
‘how well students are able, to - predict success.'" Hence, he inferred ‘the
need for the current study -

Except for two tangentially related studies, the researcherqreviewed
no previous research vy : .

-

3. Research Design and Procedures .

‘a. Sample : "\ v _ “( ot

_ Sixty-two sixth—grade pupils, from four classes taught by the same
teacher, were selected by drawing a stratified random sample of eight
.boys and eight girls from each group. -Two boys failed to complete all ~
aspects Of the study. . ‘ : ' : .

- »
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I . ) ) R
b. Tests : - A
. . ‘

To measure prediction of Success, the research devised two Mathe-
matical Self-Assessment Tests, one for computational problems and one
for statement problems, from the Stanford Arithmetic Tests, Intermediate
II. Subjects responded yes or-no-to test items, then solved them.

From these responses a self-assessment index radéing from 0.to l was
calculated for each of the two tests (MSI-C and MSI-S). e - 7.

w

Arithmetic achievement was measured by scores obtained from sub-
tests of the Iowa Test of Basic §kills.

Arithmetic attitudes were determined from the Dutton Attitudinal

Scale (1954). I.Q. scores-were obtained by the Otis-Lennon Test of s

Mental Ability, Form J. o . . . .

c. Procedure S . . .

Tests were administered alternately to two groups to avoid possible

confounding effects associated with ‘the®order of taking the test.

L

" A t-test was calculated to test for s ificance between chance
scores of .5 and ‘observed scores on the two Mathematical Self-Assessment

Indices.

.

Relationships between the self-assessment indices and achievement

and between the self-assessment indices and attitude were "explored

-

through use of zero and first order product-moment correlation coeffi-

cients which were tested for significance'at'the .05 level." P -

¥

4. Findings ~ . . .

a. The t-tests showed significance between obtained scores and an
assumed score of .5 for both self-agsessment indices, p < .0l. No
significant differences attributabl to -sex were found for either-self-
assessment index. o L ﬁ

b. The zero>order correlations between the self-assessment indices
and achievement were significant for both males and females (p< .01).
However, when I1.Q) was confrolled a significant correlation was observed
between the self-agsessment index for statement problems and achievement
for femaleg (p < .01). All other correlations were non-significant. '
The results are summarized in Table 1.

© "¢. The zero order correlations between self—assessment indices
and attitude were non- significant.

5 'Interpretations ’ ' L : :

‘a. The researchers noted that, while t-tests showed the mean self-
assessment. indices significantly different from chance, the mean indaces

.
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. . \ . . ' ‘ : ’ ) ¥ -
T ‘r,_ . TABLE 1 ‘ -

CORRELATION BETWEEN MATHEMATICAL SELFiASSESSMENT
' INDICES AND MATHEMATICS ACHIEVEMENT

— : ‘ .
et Zero Order: No =~ First Order: IQ
' Variable Controlled . . ~ Controlled
Variables'Correlated o _ - ' - : '
~ with Mathematics . Males * Females Males. ° Females
%@@ Achievement - ."(N =30)" | (N =32) (N = 30) 2 (N = 32)
A : - : 4 - “;: ‘ . f»
. k% *%
MSI-C ) 542 - .688 .239 .350
' Xk L kk k%

MSI-s . .730 C.819 7 T L2740 . 497

were .66 or less; for practical classroom application this was of doubtful
utility. ¢ "

b. For boys the self-assessment indices were not significantly related
to achievement. There.may, however, be some. relationship for girls :
.between their ability to predict success on statement problems and
achievement. - L

\} B . S
" c. There appeared to be no relationship between ability to predict
'success and attitude toward mathematics. :

d. ".. . . the strategy of writing a mathematics problem on the chalk- ,d;VT
~ board and asking who can solve it is a means of assessing mathematics / *
:achievement and attitudes of a sixth grade>mathematics class is unreliable.

.

\ ' o Critical Commentary

In general this is an interesting and intriguing study It is
narrowly restricted in design with reasonably careful control of variables.’
In a sense.it is simple, but at the same time it attempts. to get answers
to some complex questions. Unlike a few recent works, it is relatively o
uncluttered with peripheral data and - implications. v

The most interesting aspect’ of- the study may be the- ‘self-assessment

_measures. Unfortunately s6 little space was devoted to a-discussion of its
use that the reader is left somewhat unclear as to precisely how the
.indices (as distinct from the tests) were determined. Possibly, considera—
tion might be given to expanding this Section into another’ article.

. The researcher limited his conclusions.to sixth graders with .~ - .« 7.
.characteristics similar. to those of the- subjects of this study —- a. . - '

~

~

t o . - ' | rt'gf ""; ',"223]
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'}conclusion often read. However, more precisely, the conclusions relate
only to the sixth graders from. which his sample was drawn : L?

A The reader is 1eft somewhat disappointed in view of the'negative
assessment of present teacher practice, that no directions yeare indicated
for future research into alternative practices. .

All in all, however, this is a good study and'adds a biy of
 knowledge we didn't have before. Undoubtedly, if a science of - pedagogy
can be built, it will only be done bit by bit, B
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- THE EFFECT -OF PREMISE ORDER ON THE MAKING OF TRANSITIVE INFERENCES BY
FIRST AND SECOND GRADE CHILDREN. Johnson, Martin L. School Sciefice
and Mathematics, v77 n5, pp429 -433, May-June 1977.

‘ Expanded Ahstract and Analysis Prepared Especially for I.M.E. by
Theodore Eisenberg, Northern Michigan University.

.
u

1. .Purgose
The purpose of this study was to determine the effect ‘of premise
order on the making of transitive, inferences by first- and second-grade n Yy

‘children on the relations "largdy than", "smaller than", "longer than"
and "shorter than". . . :

2; Rationale

_7 - Previous studies have Suggested that performance on transitivity
problems may be influenced by the way the premise statements are pre-
sented and the amount of reordering and reversing’that must be carried.
out in the subject's mind. For 'example, older students. (adolescents

“and university) seem to have less trouble with "forwardm transitive
problems than with "backward" ones: e '

Forward: If A is related to B and B is related to C, then A is
: related to C.
% . ’ ’ N
Backward: If B is’ related to C.and- A is related to B, then A is
related to .C. g o

-

Whether or not differences in performance on such problems would be
‘found in younger children was, according to the author, heretofore not
.investigated

3. ' Research Design and Procedures

Twenty first-grade and ?ﬁenty second—grade ‘children were chosen for
this study. For the forward "larger than" concept, each child was shown
a large piece of cardboard upon which were placed three circular regions:
red, blue,. and green. The regions were in order (left to right) from °
largest (red) to smallest (green) After moving the blue region adjacent
to the red one, the child was asked: "Is the red circle larger than
the blue circle?" .The child could compare the regions if he or she so
desired. After receiving an affirmative answer, the blue region was
moved back to its ofiginal position and the red circle was covered with -
an opaque material. . The blue circular ‘region was then moved adjacent
to the green one and the child was asked: '"Is the blue circle larger
than the green ‘circle?" After an affirmative answer, the blue region
was removed from the board and the green region covered with the opaque °

material. The child was then asked three questions in random order:
‘Is the red circle larget than the green circle? ‘Is the.red circle the

. .

y '~‘!

Ve - . - .
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" same size as the green circle° .Is the red circle smaller than the

_green circle? A child received one point if 'and only if he or she
answered ‘the above three qeustions correctly, otherwise the child

+ _received a zero.. . O : (/

: . ) 7 S . o S

. The procedure for the backward s$ituation was not stated, byt it .

; ﬁs implied that different tasks were used in a format similar to .

above. . Ehch student was given eight tasks, one forward and one back-

ward foy each of tHe fopr relations.- Co

v ~

_4. Findings o ‘ L o _ - Er.'n i

a7
"

The findings can be summarized in the‘following table: ’¢;

‘- : , ' Relation
Grade ‘Larger than Smaller than  Longer than Shotrter than
_ / : A e
F §8B F B F B -~ F. B .
First 16 15 - 12 13 .15 9 11 7
Second 200 ‘16 . . \16 . 14 13 12 . & 11

. = forward problem; B = backward .problems; entrants = number of children.
. out of 20 succeeding in the tssk. o " o ,

* .
Statistical difference between F and B.

5. Interpretations
Although the results of the study generally support.the forward
- situation as being easier than the backward one, no conclusive evidence
can be given to show.that the rearrangement of premises assesses a level .
of transitivity different from that of the standard format.
- . .

. "

Critical Commentar§

The overall framework of how this 'study can help us understand the
thinking processes used by children when faced with such problems is
glaringly absent from this report. Children tend to solve one pxoblem
type easier than other type: so what? Few people would doubt that the

" backward problem is the more complicated of the two, and, usually,
complicated problems are the more difficult to solve. This study, how-
ever, does little to. help us understand the problem-solving process.

It is questionable as to whether or not the author .measured that
"which.he intended. For example, failing to report the operating proce- -

]
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. dure. used in the. backward situation, the major question under study,.

is a glaring oversight not only-on the part of the auther but on the
referees of the journal as well. The author's definition of the back- -

- ward statement is not sufficient to reconstruct the operating proce-

. dure for such problems. Several different physical situations can be

constructed to- fit the backward statement’. For example, assume the
red (R), blue (B), and green (G) circles described above placed on the
cardboard in the order R,B,6 (R biggest, G smallest).. First compare .

B with G and then R with B. Remove B and ask the questions about R .

’ 'and G. The conditions for the ‘backward problem have been met. The

' game can be said when the same circles are placed on the cardboard in.
‘the:order of B,G,R. Also, one has no idea of whether.or not the child
-even conceptualized the transitive relationship in constructing

'answers or simply used memory.

\ . . . .
. Three tables were presented in the article, one. would have been
sufficient.

;3' "Overall, -the study is very weak. The author’claims that formal
activities which heavily emphasize mathematical- relations (equivalence

and order) in elementary-school are almost. non-existent. It should
not be otherwise if the present,study'is/an—example of such activities..
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,"3"A SURVEY OF PROPORTIONAltREASONING AND CONTROL ‘OF VARIABLES IN SEVEN
: COUNTRIES ~ Karplus, Robert; Karplusv Elizabeth;. Formisano, Marina'.
&‘Paulsen, Albert—Christian. Journal. of Research in Science Teaching,

- V14 n5, pp411-4%7 177 T B

zExpanded Abstract and Analysis Pfepared Especially for I M E by
James Hirstein University of Illinois at Urbana. - R

L .
. . . ;

.-v" . R -.‘ . -, . . ,. " ,)_ . '. ' Yo
1. Purpose . Do - '

v The purpose of the study was to determine how gender, country, and
+ " either socioeconomic status or-type of school affect the distribution.
i of student performance on two’ Piagetian tasks, proportional reasoning C
' and control of variables. . . _ » .
o L - - : : : : s
' .2.- 'Rationale " . , S ' ' ' . ' i
.- ¢ : . B
: : The dependent. variables are considered indicators of formal opera-
tional thought. The develOpment of formal.thought is of great importance
** in the teaching of science and- mathematics at tMe secondary level. - Still,
: Ilittle is known about. the relationships among these variables. o,

.

3. Research Design and Procedure

SubJects ranged in aged from. l3 to 15 years. Sever countries wete
used, with the sample in ‘each country drawn "to obtain a fair survey appro-
; priate to each schoo organization. Four of the countries have compre-
hensive sdhool systems, so the socioeconomic level of .the neighborhood
~served by’'the school is used as ap independent variable. The other three
countries have- selective school- systems, so- school type is used as an
independent variable. The countries and scheol systems are summarized

in Table 1.

t °

On the proportional reasoning tasks, each child is placed in one of ey
four categories: . Intuitive, Additive, Transitional, Ratio. On the control #
of variables task, each child is given a score in the rangeﬂ? 5

4. Findings : - S
; o . . ]
) For each task, group ‘means are- aSsigned to one of six frequency
patterns based on the responses.. Responsevdistributions for 36 populations
" (two genders by one to three classes in each of seven’ coUntries) are
analyzed separately for each dependent variable.. Gender effects are
determined by .a chi-square test within each.school in each country.
Socioeconomic/school type effects are not compared statistically in the
report. - A summary of significant effects is given in Table 2.

iR
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) %{*  : . o ' N
‘ - SUMMARY OF COUNTRIES AND SCHOOL SYSTEMS STUDIED '
A o . -
-Codnﬁry :ﬁ? Rggion" Sample ; Socioeconomic A. School
: *  reptesented . size classes types
i d . |
Denmark - e Copenhagen 399 Middle-
Sweden GothénburgJ 1280 | Middle
- . Working' "
Italy Rome 467 - Upper middle
. Middle
| Working
‘United Statés' Northéést 1020 Upper middle -
. and - Middle |
‘Northcenttal Urban Low Income
Austria _ Vienﬁé'» 595 Gymnasium
‘ | ce . Hauptschule A
o Hauptschule B
QGerményJ thtingeﬁ 319 .| Gymnasium
S ‘ Ry | - Realschule -
4 Hauptschule { [ -
‘Great Brigain' ' Lonépn "]376 | | Direct Gfant,ﬁ-‘
5{ - Grammar -
L Comprehensive
3.
3
Y.t
-ful’ .'.i ‘:'..
i S : ar




" STMMARY OF SIGNIFICANT EFFECIS'

L 4

TABLE 2

Significant Socioeconomic/

Country Significant Gender Eff’ects1
| - school type effects
~ Prop Reas | Cont Vars Prop Reas Cont Vars
Denmark middle none " only one class
class :
Sweden . . none none feméles none ‘
| o only -
Ttaly all none females . |node
.classes ~only |
United States | nome - ‘Ufbén low ?males and males and
S income only - females females
. , | . ' . . 2
| Austria | Hauptschule | none possible2 possible
only 3
Germany '|" Realschule |Realschule :'possiblez possiblez
N only only \ T s
‘ o . | o ' 2
| Grgat Britziin ‘@,omprehenswe none possiblez possible
- -school only ‘ ,

| i.ilAllsignificantgendér effects favoredﬁmales.

2Results {?eimasked'by selectivity of schools.
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5. Interpretations_ ‘i

Performance differences between countries.are significant but
‘}.smaller than differences between groups within the countries. Signi-
“~5ficant gender differences favor boys but do not depend on school

“organization. Socioeconomic status and school system affect perfor=—
mance significantly in their respective countries. The main implications
for teaching ate that instruction has an effect on performance.on these
‘tasks, but none of the countries incfhded ‘has been successsful in
developing these two reasoning patterns for all students.’ :

b

~

\ Critical Commmentary

- This study is a good illustration of the'difficulty in conducting

 cross-national research. The independent variables cafnot be held .
constant across countries. Nevertheless, the authors are to be commended

. for taking account of differing educational’ brganizations among and -

. yithin the countries. Differences in school systems-are- not buried)in
“the statistical analysis. However, even in countries whé¥e school type-
is a variable, the authors draw no, conclusions because some practices
(e.g.,s selectivity of students) are seen to mask school effects. In this
‘case, it is a disadvantage to use the school as the unit for sampling

_-subjects in a study : )

TS

In many of the questions discussed, the data reported are inadequate
v:to support the conclusions, although a more extensive report -is cited.
“.The only statistical .results reported involve 36 sepdrate univariate

e analyses with gender as the independent variable. The conclusions drawn

-~ " require that socioeconomic status and country be used as independent

%ﬁcf variables, but no such results are’given. No mention of interaction

' ~among independent variables is made,  but.based on the tables of results
‘it 'is Tikely that some of the interactions are statistically significant.
A more detailed presentation of results and some attention to interaction

- would give more credibility to_the conclusions drawn
The study indicates that a diversity of secondary student perfor-
mance on formal operations tasks exists across countries. However, the
ranges of diversity vary and the effects of the independent variables -
are not. consistent .across countries. Therefore, the primary contribution
of the study is- that it describes student response patterns in seven
countries, but it offers little help in explaining the factors that
influence the development of formal thought.
/. . - ¢
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o John C. Peterson, The . hio State University , o e

'Tl.: 3Purpose )

P teaching methods have not found .replicable 'differences. Many res

‘Treatment Interactions (TTI)

: O P : T —
. . . 4 . ... . . . - . N
g : PR E oo :
' O S o Lo o :
\ : 4 ’ PR : \ . -
- .

MODERATION OF ACHIEVEMENT PREDICTION IN. AN ELEMENTARY SCHOOL METRIC
CURRICULUM BY TRAIT X. INSTRUCTIONAL METHOD "INTERACTIONS. Keim-Abbott

~.Sylvia; Abbott, Robert. Educational and Psychological Measurenent,

v37, Pp481 -486, Summer 977. R _ PR v

Expanded Abstract and alysis Prepared Especially for. I M.E. by

To compare the overall effectiveness of self—paced mas ery. 1earning

with instructor-paced guided discovery for teaching a’ secon grade linear :

metrics lesson and to investigate the existence of an intera tion between
mental ability an instructional ability. :

¢ .

v

v2." Rationale ‘ - B o ':‘_v.. =

Most studies comparfng mean student’ achievement under- differ::}//
rchers
have argued that students learn more efficiently, when instructional ~ '
methods are differentiated for different students., Therefore, comparisons
of teaching methods should be based upon an analysis of interactions’
between indtructional methods-and student characteri tics or. Trait X

.
oot 5&'7.,

>

§

|

. 3. Research Design and Procedures o - K - g-;iﬁ

: Four second-grade classes comprised the sample for the study. Two
classes | were randomly assigned to be taught by the guided discovery'method

“and two classes were randomly assigned to be taught by the mastery learning

method. ‘Students in the two groups were not significiantly different in

" mean raw scores obtained by an administration of the Otis-Lennon Mental
: Ahility Test, Form J, a month prior to. the onset of this study

-

Two\of the classes, conducted by the same teacher, ‘were taught by

" the guided discovery method which, for this study, consisted of cueing,.

inquiry, End the construction of centimeter and decimeter Tulers. Coverage

- of the metric unit was divided inththree 25-minute sessions conducted on

consecutive days.

. ‘The self—paced mastery learning method was defined as follows. A
learning center was set up in the two classrooms randomly assigned to. be
taught by |the mastery learning method. The learning -center consisted of
10 hierarchically ordered task cards and ‘the materials needed to complete

the activities on the cards. After the: iﬁtroductory lesson, students in

the mastefy 1earning group were given three 25—minute ‘time periods on
consecutive days during which they worked individually on the task cards.
The teachersaexplained that (a) the task cards were to, ‘be completed in a
certain order, (b) the work was'to be done ind1vidually, except that, if
necessary,\help would be given in reading the taSk cards, and (c¢) the child
l _ s - .

4
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Was not to go on to succeeding task cards until the teacher had marked
‘the student's mastery of the previous task. An earlier pilot study .

"had. shown that the ordered hierarchy, reading level, and three 25-minute
periods were appropriate for children at this grade level.

On the day following the third 25—minute session, a 19-jtem linear;
metric criterion test based upon the unit objectives was administered

to the students in the two groups.

4. Findings

The raw scores on the criterion' test and the Otis-Lbnnon measure
were compared by using regression methods to test.both overall differences
in achievement and the presence .of interaction between mental ability and

4instructional method. The interaction was further investigateﬂ by
' employing the Johnson—Neyman technique. o . .

The correlation between achievement and mental ability for the.

" gtudents in .the guided discovery group was r = .71, and for the mastery
learning group the correlation was r = .12. The difference in mean
achievement was significiant (p <‘.01) and the slopes of the regression
lines were significantly different (p < .0l1). The point. of intersection
was 19 33 on the mental ability measure and 8.79 on the achievement vari-
~ able. " The region of nonsignificange as determined by the Johnson-Neyman

technique was: below values of. 31 52 on the mental ability test.

[

'

’

5. 'Interpretations o

The results of this study might be viewed from two perspectives. .
(a) instructional .theory and (b) prediction of academic ability '

(a) Instructional Theo:y

* Taking the two teaching methods as "treatment packages ’ overall
achievement in.the teachér-paced guided discovery method - was greater than
in the self—paced mastery learning method. . -

4 . )

.Interpretation of this overall difference must also take into¢account
the significant interaction. The regression methods indicated that for
" students with Otis-Lennon scores below 31.5Z (corresponding to a mental
age of 7.2),.there were no statistically significant differences in
achievement. Students with Otig§lennon scores above 31.52 obtained sig-
nificantly higher scores on the achievement criterion when they were in
the guided discovery group. These correlational results, however, did
support the predicted relationships. Mental ability was substantially
correlated with achievement in the guided discovery groups, but was
essentially uncorrelated with achievement. in the mastery learning .group.

s

(b) Prediction of Academic Achievement

The support of the predicted interaction between mental ability
and instructional method has great import for the prediction of’ academic-

}
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" achievement. As mastery oriented self-paced instructional procedures
-become more widely implemented. the prediction of academic fachievement
from measures of mental ability will decrease.. Investigators would
consequently have to. redefine academic achievement, perhaps in terms of
rate, if, as the findings suggest, achievement is uncorrelated with a
general measure of mental ability for content taught by mastery learning
- methods.

' . ‘ Critical Commentary

This was a very interesting srﬁﬁ} taking tWO seemingly different
teaching techniques in an attempt to determine how students’ of varying
mental ability were able to learn with each technique.. The researchers
did a good ]ob of relati their proposed study and their findings to
previous research . Seve 1 comments seem to be appropriate. - .

It is not clear exactly how the two teaching techniques differed.
One was instructor-paced, the other self-paced as long as a teacher had
given the 'approval to leave one plateau and proceed to the next. One -
teaching technique was guided discovery and the other was mastery
learning. The mastery learning technique used task cards. We are not
told if any of these cards were designed to guide students to discover
something and therefore a type of guided discovery lesson was’ ‘taught.
If t latter was the case, then: the main difference would be between
instructor—paced and self-paced instruction.
N F2} .
The instrug or-paced guided discovery classes were both taught by the
same .teacher. ile a pilot study had verified '"that the ordered .
. hierarchy, reading level, and three 25-minute periods were appropriate -
for children at this grade level, no mention was made of a similar trial
for the guided discovery lesson. °. Had this feacher taught this material
re using this technique? Had any of the students or teachers had
p;ipr experience with ther technique?

5

- One teacher wds used'for the instructor-paced lessons.’ Apparently
> more than one teacher was used for the self-paced lessons since the °
authors state that "The teachers explained . . .", but no indication is
‘given as to the exact number of teachers used

, Nothing is mentioned about the time allowed for the test. It would
seem to be critical that the students in the self-paced instruction

groups be allowed to take the test at their own pace. . Similarly, studentsv
who had instructor-paced lessons should have had the test administered in

an instructor-paced environment. . ST //
o S /

- I would like to see another study of this kind, but of longer duration.
The authors raised .some very“interesting " questions at which a study as
short as this one can only hint. Now they, should conduct a similar study -
.that is ‘perhaps ten 25-minute lessons in: length (using the’ instructor-
~ paced approach). How long did it take the self-paced students? Do the
_correlations from this study continue in a longer study? It 'would ‘be very

interesting to see. . . .

C¥ln
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THE EFFECTS OF TWO SUMMAflVEIEVALUATION METHODS ON ACHIEVEMENT AND
ATTITUDES IN INDIVIDUALIZED SEVENTH GRADE MATHEMATICS. Kulm, Gerald.
School Science and Mathematics , V77 n8, pp639—647, December 1977.

A\ Y
. Expanded Abstract and Analysis Prepared Especially for I.M.E by .
W. George Cathcart, University of. Alberta. ,

1. Purpose ° , ' : TN ST M
~" The study tested the following_hvpotheses: ;
a. No achievement or attitude difference will be found between
individualized and group instruction students.

- b’ No achievement or attitude differences will be found between

students who choose or do not choose their method of summative‘
/ evaluation. .
J ’ ‘ - ¢
€. No achievement or attitude differenges will be found between
students evaluated after each objective and students evaluated

after each unit,

-
-

b

2. Rationale o : . N

Research is—cited which indicates that individualized imstruction
in which gelf-pacing is the only chaice available to students may not
be any more effective than traditional methods. -

PIEtests:AEelf—tests, and formative tests are methods of evaluation
often used to diagnose and monitor progréess and prescribe instruction
in an indivyidualized approach. Mastery learning theory suggests that
formative (nongraded) tests over small units should be used to provide
feedback on student progress. Summative (graded) tests should be
given after several units have been mastered. This procedure should
result in improved attitudes and self-concepts since students are not
graded during learning. Research has not always supported the claims -
made by the mastery approach to evaluation used in many individualized
programs, , -~

The theory that formative evaluation is less threatening may not
account for the anxiety that students feel when they are tested, for J
grading pruposes, over large amounts of material. Many students prEfer
frequent tests on which to base their grades, -« ¢

oL n
.

3. Research Design and Procedures

The sample consisted of 159. seventh—grade mathematics students. The
sample was divided into two groups, "traditional® and'"individualized"

on the bagig of '"teachers' judgments of the probable success of students
\ : . .

)
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"in an individulaized setting". The .individualized group was sub-  ~: .
divided into three evaluation groups: (1) tested at-the end of each
e - unit, (2) tested after,each objective, and (3) individpals could
‘ "choose between the abose two methods. The latter group was almost
unanimous in choosing to be tested after each objective so the entire
group was tested this way. T ‘ ‘ \\_ . :
P - . «
Teacher—pibpared geometry lessons were used to teach each. objec-
tive. The individualized.groups took a self-test at the ,end of each
lesson, then either studied further or took a’ summative,test (groups
2 and '3) or 'began the next objective, repeating until a unit, test
(group 1).4,The traditional group was tested at the end of the same
. units as in@ividualized group 1 but had teacher-directed reviews in
.the place of self—tests.

At the end of the six-week investigation, all subjects wrote a
teacher-made achievement test, an attitude test, and a questionnaire
sqliciting their reactions to the evaluation schemes. An incomplete
factorial dedign was used in the analysis. High and low mathemagics
ability was Used as one of the blocking variables in the’ three separate

- ANOVAs. . .
. o' T ‘ - v R \
4. Findings ;

-~ None of the null hypotheses concerning achievement was rejected.
‘On all three analyses (Ability x Test Method, Ability x Choice of
Test Method, Ability x Teaching Method), the higher ability subjects
significantly outperformed their lower ability peers on the six-week
achievement test.

All three of the above analyses revealed a significant interaction - .

between ability fand each of the other three independent variables on the
Fun vs. Dull attitude sgale. .In general, low ability students had
better attitudes under unit testing, choice of testing method, andf an
individualized approach, whereas higher ability subjects had better
‘attitudes under testing after each objective and assigned test me hod.
High ability subjects in the traditional approach did not have different
attitudes from high ability subjects in the inddvidualized setting. )

° ¥ - LS

The treatments did have significant effects on attitudes.

o ...

5. Interpretations,

The failure of both the teaching methods and the summative evalua—
tion methods to produce significant differénces in achievement is blamed
on a lack of differences, in the experimental treatments.’ :

The interaction between ability and attitudes is interpreted to mean
that higher ability students were satisfied with things, no matter what

- was done, whereas low ability students reacted positively to having a
choice of testing methods and to an individualjzed setting. The lower
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ability students were not content with doing the same things again

‘The author concludes. that his results "indicated quite clearly.that

traditional teaching megkods may be inappyopriate for low ability o
students.™ Further, We says that, "If it was possible to.improve -
attitudes perhaps aghievenent could be improved over a greater period

’ 1

The continuous testing in the objective method may have been
frustrating the low ability students. This would explain why they
thought mathematics was more fun when unit tested.: High ability
students, on the other ‘hand, enjoyed the continuous positive reinforCe-
ment.

<

Critical Commentagy.

Two major things about this study impressed me. First, it addresses
an important and timely topic. The educational significance of this .
study is clear. Second, it is school-based. While this has certain

- embedded research 1imitations, it nevertheless makes the results more

directly relevant to classrooms across the country. .
 One aspect of this’ study that interested me was one ‘that the )
author touches on briefly in his closing paragraph. Not only was there
no random assignment of subjects to groups, But a deliberate attempt

was made to preselect those students for the individualized program

whom teachers judged most likely to succeed in that approach. No mention
is made of what kind of criteria were used to make that judgment, but. .
one can imagine a host of abifity and personality variables which

would be -involved. It seems thdt this study~deliberately stacked the
cards - in favor of the individualized approach, yet no major superior
results for the individualized method were obtained I suppose this tells

us something.

The major weakness of this study was a lack of control of inter-
vening.variables. Mathematics ability was the only variable controlled
for. When subjects are preselected because of probable success in an
individualized treatment, numerous other variables could clearly affect -
the results. Such variables as motivation, degree of ‘independence,
personal discipline, previous mathematics achievement, and cognitive
style are just a few such variables. But the intervening variable
that may be most influential in this study was the teacher variable.

The traditional classes were taught by .teachers. who preferred that

method and the individualized classes were taught by a team consisting,
of a leader, an intern, and a paraprofessional. One could only speculate
as £0 how this different administrative arrangement might have influ-
enced the results. A measure of control over this could have been
achieved by assigning one team to a traditional class and a single

Teacher—made.tests were used as achievement measures. The validity
or reliability of these tests was not discussed. *

.
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> For the most part, the author's interpretations of the, yegults
' are quite acceptable. However, two of his statements deserye gome
comment. First, he claims that the results indicate ''quite ¢jearly .
that traditional teaching methods may be inappropriate'for low ability 5
~ students." Upon first readingy, I focused on the clearness of the ' i
- results  and responded, 'In no way do the results indicate thig.' Later.. e
. I focused on the words "may be" 3 which made me question the’ cjarity \\E;—~7
of the results. "Clearly" this "may be" a self-contradiCting sentence.
"Second, the author says that, "If it wasg possible to improve attitudes,'
perhaps achievement could be improvéﬁ“bVer a greater period of time." »
‘We all like to think that way, but I.am betoming more and more pessi-
mistic about its validity due to a lack of clear evidence. pyoyever,
~it - is certainly deserving of more. careful study. , i- ,
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. ' CHILDREN'S JUDGMENTS OF NUMERICAL INEQUALITY. Sekular, Robert;
/ -Mierkiewicz,'Diane.' Child Devéldpment, v48, pp630-633, June 1977.

oo eExpanded Abstract and Analysis Prepared Especially for I. M E. by
© 7 Gerald Kulm, Purdue University)

}

1. ‘Purgose‘

_ -The study investigated the response “times for judging numerical
inequality in children from kindergarten through college in order to
determine the development of interngl representation of numerical digits.

2. .\Rationale

varies inversely with the difference between them. Since this response ,
time reflects the structural relationships among the internal representa-
tions of digits, it is possible to use the task to study developmental
patterns.

For adults, the time to identify which of two digits is larger é;>

3. Research Design and Procedures

1 ~» . : :
The subjects were six males and six females in each, of grades ‘ S
kindergarten, first, fourth, and seventh, plus a group ¢f university ‘
students. All subjects were able to count from 1'to 10 without diffi-
culty. Pairs of digits:l to 9 were presented via an apparatus which
11luminated the digits. The subject's response in pushing a toggle
switch left or right to indicate the larger digit stopped a digital
timer which had been activated when the digits were illuminated.  The
time and the accuracy of the response were recorded. Subjects’ were
instructed to make responses as quickly as possible without errors.
Each subject judged 64 pairs which were balanced for size of the digit
on the left and nggerical difference. When an incorrect response was
made, the trial was repeated at a random later pbint.

- An analysis of variance of mean correct response time was ‘doné .
for each numerical difference. Orthogonal polynomials were used to
decompose the effect of numerical difference into linear, quadratic,
and residual components. The interaction between age group and numerical

+ difference was also decomposed using orthogonal . polynomials. "Finally,
Neuman-Keuls tests were performed on group mean response times to compare
' age .groups. .
© ‘ ' : B
4, Findings ' : v i B
i Y
The response times decreased with increasing age (p < .00l) and,
for all groups, the response times decreased as the numerical difference
increased. The decrease in response time was a ‘linear function of
numerical difference for all groups‘;!.l Also, the interaction between




° s
Siaemn © A D -t .

numerical difference and age group was linear. The mean ' response time
for kindergarteners was significantly slower than all groups$ the
first graders were signifigantly slower-than’the .older groups; and

the fourth grade, seventh grade, and college grioups did not differ.
The error rates varied directly with response times, across age groups.
~ Finally, the number of errors-was not significantly correlated with
.the mental age of kindergarteners.: : JX

5.. Interpretatibns

o

. Since the effect of numerical difference was linear for all groups,.
the differences between groups can be treated as matters of quantity
rather than quality; that is, the basic processes responsible for the
effect are the same regardless of the*age of ‘the subject.

Previous work has resulted in a model which states that the digit
stimuli evoke an internal analog and that the response times reflect the
_subjective distances on the analog representations of the digit referents.
The data of the present experiment can be interpreted with such a model.
Specifically,. the steeper slopes for the numerical difference effect for
younger subjects indicate that they have smaller effective subjective.
distances between internal number representations than older subjects.
The result is that there is more overlap in discriminate dispwrsions,
‘producing more errors .and slower response time to make judgments. -
PR g S

v

- © Critical Commentary
Bl . .
This study was an example of a,well-designed investigation using
controlled conditions and- carefully documented procedures. The idea of .
investigating mental processes in such a clear getting with unambiguous-
dependent variables is very appealing - If one accepts the rationale and
the proposed model for the processes, there is little left to conclude
- other than that the authors have produced interesting results about the
' 'way children think. On the other hand, to say that children's thinking
. does not differ qualitatively from adults on this task appears to raise
fundamental questions that have puzzled mathematics educators and are
yet to be resolved. .

-

The basic process of using an internal representation of number
may be accepted. However, it is not clear that the linear nature’ of
the numerical difference effect justifies the assumption that the type
of representation is the same for children and adults. The authors

did not mention this possibility and' did -not consider the. development
of cardinality and ordinality in children. Are young children's analog
representations of number cardinal or ordinal? Much of the work in
comparing numbers in the early grddes uses a cardinal approach, If the
present study establishes an adult-like ordinal model for children,

the implications for instruction are interesting. . >

Some of the~kindergarten and first-grade children may»not have
attained the stage of conservation of number. Rote counting to 10

RERS-T
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guaranteesineither conservation nor the ability to compare numbers.
kIt would ha Peen interesting to correlate the error and response
time data withaperformance on a number conservation task. -

None of the subjects was asked how he or she did the task.
Similar tasks involving comparisons of ages, heights, or other-quan-
tities indicate ‘that subjects do use an ordinal type of internal . '
Fepresentation. TEe ‘adthors did not discuss why young children's sub-

Py

- jective distances etween number representations might be smaller.
‘-“This Seems "te be—dn important question for future research. Does
experience with nimbers result in a more. well-defined metric or a
more efficient or. accurate internal reﬁresentation°'

Ih summary, this study proposed and tested an. interesfing model

: ‘}for the way children think in doing a very specific task. It left
. rmany quEstions unanswered, however, about why children might think this
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- STAFF AND STUDi!E EXPECTATIONS OF SOME UNDERGRADUATE MATHEMATICS
- COURSES. .Shgnn: -A.G,3; Sleet, R. J. International Journal of MatHe-
‘matidal Education in Science and Technology, v9 n2, pp239 =247, May l%éB.

Expanded Abstract and Analysis Prepared Especially for I M E by R

Gerald Brazier, Virginia Polytechnic Institute and Staté University. o
{

1.  Purpose ., " ’
To investigate first-year students’ expectations and preferences

about undergraduate mathematics courses and to compare ‘those views to
those of the university staff.

1

2. Rationale

The specification of aimS8 is the first step in curricu
it is frequently ignored. This report is part of a larger proj t the
New South Wales Institute of Technology which is studying undergraduite

mathehatics education at that institution. 'This prpjeckt will eventua ly
lead to developing an applied mathematics curriculum. :

3. Research Design and Procedures

Possible aims were . drawn up by the authors in consultation with. their
mathematics oolleagues and standard literature. A questionnaire was

- administered first to the staff ‘(68 out of 200 responded) in the faculties

of science, engineering, computing, mathematics, and business. It was
then administered to the students in those fields (959 out of 1000 .

_ reSponded) during the third week of classes. o ! ) o,

~ The staff was asked to classify each aim as either "important to the
discipline", "of general importance only", or "of no importance".. The
students were asked to classify each aim as either "important", ''unimpor- "
tant", or "incidental" S . . . RN

Ve
n ‘. i :

N

4, »Findings

‘First, the responses of staff and students were compared across all
disciplines on each item. This was done by comparing the number of staff
responses of "important to the discipline" to the number of -student
responses of "important'. Across all staff and all students there-was
agreement that aims cohcerned with the applications of mathematics are
important. With the exception of the computing staff, there was also
general agreement that aims concerned with learning mathematical princi-
ples and developing mathematical problem-solving ability are important.
Between the disciplines, the disagreements about aims were all predictable.
the ‘staff in business considered awareness of economic implications of
mathematics very important, while the staff in the other disciplines did’
not; the mathematics staff indicated the importance of enjoying mathema-~

‘ r&-\;
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tics, while the others did not; etc. In general, there was less dis-
agreement between disciplines within the student population than within
the staff. The one exception was again predictable. mathematics
students seemed more interested in mathematics’ itself rather than in-: -
mathematics merely as a necessary ingredient of their college education.;f
. Second, the differences between ‘staff and students within.each
digcipline were explored. A difference was considered significant if.
more than 60 percent of one group considered the aim important while less
~ than 40 percent of the other group considered it important. Such '
differences were found within four disciplineS' '

(a) Mathematics staff considered the historical development of
mathematics to be far more important than did their students.

Computing students, as indicated earlier, considered problem
solving more important than did. the gtaff. Also, within com-
puting, the staff considered developing an ability to work in
a team more important than did the students.

. Science students rated thinking logically and working indepen-
dently as more important aims than did the staff. The staff
.considered an ability to program- computers more important than
did the students.

(d) Within engineering, the students ccnsidered releVance of mathe-
: matics to everyday experience .more important than did the staff.

k’ ) : ' ) ]

:Interpretations

: ?The authors stated several conclusions:

‘& (a) The differences in staff opinions that exist between disciplines
ﬁ‘ﬁ | may require separate courses for the different disciplines.

," % ’

g ?(b) Where‘differences exist between staff and students, discussion
might help. Heightened awareness of staff's views about
desired outcomes should help students' motivation.

o ie) Since only mathematics staff and’students considered enjoyment
AR of mathematics important, it might be beneficial if the mathe-
o ' matf¢s staff considered motivation of students more carefully
! when planning instruction. »

~In general, -the authors feel that this effort was a worthwhile first
. step in curriculum development —- a clarification and specification of '
aims.v : S 4

«:
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Critical Commentarz

v This study seems to have. two major results first, each discipline

has different aims for: college ‘mathematics and the faculty perceives
““those differences as much greater-than.do first-year students; secondy -

mathematics faculty and staff are.more concerned with enjoying mathe-
matics for its own sake than with particular applicability. to.a field
of study. Neither of these results is particularly surprising. I am

_~sure that for the curriculum ‘development project at NSWIT it was thought’

#) iwportant to gather this data, but its significance for the general

i mathematics ‘education community is minimal.

Discipline-differentiated mathematics sequences are standard in
American universities, so the authors' conclusion to create separate
courses, though reasonable from the data, is not particularly striking
The recommendations to consider motivation and gsharing of aims when
teaching are again commonplace in the U S.

. As a component in a curriculum development project, such a study is'
portant. .Each: university is unique and so the: particular disagreements

. about aims within the university should be examined before proceeding in

' "“eurriculum development. Viewed in that way, the study seems well-. - '

- congtructed. I would have thought that data from other than first-year
students would have been collected, however; the views of senior-level .
'Btudents and recent graduates about the aims of the mathematics component,“:-~
of -their training would be important to consider along with those of o
,faculty and beginning students. Not knowing the situation of NSWIT, it
is difficult to judge the quality of the questionnaire, but ‘the aims &

- probed seem to be the generally reasonable ones.

~
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AN ANALYSIS OF COGNITIVE ACHIEVEMENT IN A NUMBER SYSTEMS COURSE FOR |

PROSPECTIVE ELEMENTARY SCHOOL TEACHERS. Sovchik, Rob t. -School "
+ Science and Mathematics, v77, pp66-70, January 1977 . T

‘ Frank F Matthews, University of Houston.:

“ lm-- Purpose

The effectiveness of a number systems course based on' the 1968 VF
CUPM Course Guides is -evaluated in terms of improving mathematics '
.achievement.‘ : _ , . : :

2. Rationale R

While most teacher—-training institutions throughout the COuntry
have offeredémathematics content courses based on the 1960 CUPM

effectiveness of such courses in facilitating
The available research that he

improvementuwhile“Withnell did not. In addition, Reys found a .
majority of prospective lementary school teachers scoring below ninth-

grade norms in algebra. L i ,

. 3. Research Design and Procedures“

' The basic design for the study was a pretest-post _”:fp‘
without a control’ ‘group. ' The pretest consisted of ACT-Math:scores
(as a measure of mathematics( aptitude) and a content examination. The
intervention was participation .in one of four sections of a basic '
number systems course at Kent State University. The posttest was
the same content examination as the pretest. o )

Based on existing texts and CUPM guidelines®and Course Guides,
four general objectives were developed. Each of these was then broken
down into six behavioral objectives, one at each level of Bloom's ‘
taxonomy. Two or three items were written for each detailed objective
and, after some test development these became the content examination

- used. Content validity was verified using two mathematics education
faculty members and one mathematics faculty member to classify each:
item regarding general objective and Bloom's taxonomy. The detailed
objectives were also given to the four participating instructors who

‘ agreed to follow them in their course.

\

_ The study took place in Fall Quarter, 1973.. The cognitive test
was given to 139 students in the four sections. - An unspecified number
took the course and 143 took the posttest. ACT scores were obtained for
116 students. It is not specified whether all 116 ACT scores had :
corresponding pre- and posttests or whether all 139 pretest students




'. compared to. ‘the corresponding zero vectots using

. (r = 0.312). All of these were significant at the 0.05 level.

v4, Findings _

v
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completed the course and vere’ among ‘the 143 students taking the
st"u;t,is alSO not stated whether the four sections used
__‘ituted‘all the sections taught that quarter and whether there
‘ nonpaFticipating‘ﬁtudents in those sections. - - -d - . :

i

'A )

. The reliabi ity of the content instrument was evaluated using

1evel vector were
e. Hotelling T2
statistic.” ' Both were significant at the 0.05 level) Correlations
were computed between the following: pretest-posttest (r = 0. 488) ;
ACT—Math—pretest (r = 0.487); ACT-Math-posttest (r = 0. 505). 1In
addition, a partial correlation was computed between ACT-Math and
the. pogttest score with the effect of the pretest partialed out

cognitive objective vector and. the mean taxon’$

‘Significant cognitive change occurred in the course both by general
objective and by taxonomic level. Scores on the pretest were positively
related to scores on the posttest. Students'’ aptitude for mathematics
was positively related to their scores on the two content t@sts and,
in fact, to that portion of the posttest-not predicted by ‘the pretest.:

5. Interpretations

Significant cognitive improvement occurs in a course designed to’

- produce such improvement. Achievement is related to aptitude even
‘when the effect of previous achievement is partialed out.

- The- avthor suggests that the effect of such a course on attitudes
toward mathematics should be- investigated. He-also suggests that the
potential of differential learning on different obJectives be investi—

gated

‘ Critical~Commentary

My ‘major concern is that while the study is basically sound
methodologically, it does not seem to strike at' a critical issue within .

mathematics education. Few college instructors would expect that even |

the worst of their colleagues working with poor material could manage
to spend a full quarter ‘'with a class and not cause a -significant ‘
increase ‘in students' cognitive achievement on 24 specific objectives. .
In addition, while the cognitive achievement improved a significant

‘amount, the more critical question which the author does.not address

is, "Is the level of¢;ognitive achievement adequate?" I recognize ~ .
that the determination of an appropriate cutoff is difficult and often
arbitrary. However, he could have at least provided ‘enough information
for us to form our own conclusions. The differences in the research

. ’ N4
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cited earlier seem to be more a result of asking different questions

_than different answers. to the same question.

. The use of a. specific set of objectives" certainly facilitated -
test construction, but I wonder if the classes were equivalent to

. those taught irf other years. This is a particular problem. since
" there is fio information on the range of the objectives. While I

recognize the need for condensation in journal articles, the lack of |

 description of both the objectives and the examination is distressing.

The inclusion of at least the" four general objectives would have
helped :

Id

There are also a few methodological issues which I would like to

‘raise. The article :seems to say that identical instruments were used .o
as pretest and posttest. Since it is not implausible that the students -
with higher aptitude could have better retention, test repetition may -

threaten the validity of the study especially concerning the effect of
aptitude. This problem . could ‘have been alleviated if one or more types

. of control -group had been used, ‘such as methods classes where the

students work with mathematics but do, not.work directly on the cognitive

'objectives.

The multivariate statistical analysis is well done, but the author s T

interpretation of the partial correlation leaves something to be
desired. The shift from a correlation theme where a discussion- of

.variation would be appropriate to a central tendency theme-where means

are discussed seem particularly unfortunate —- "students with good
aptitude . . .. tended to improve their scores more than students with

low aptitude.' ‘ . S '

Lack of specificity clouds understanding of the quantity of
corresponding data points involved. While.the number. of individuals
completing each instrument is given, the number for which complete '
or partial data sets were available is not stated. Are we to assume
that.'each of the 139 students taking the pretest were among the 143
students taking the posttest? Were there nofdrops all quarter? If
the pretests were eliminated for drops, was there a selection factor?
Where did the extra four students come from? ' Were they included only

"in the reliability study? Finally, what was the total number in the
" classes? These details are of interest and could easily have been:

included. My-quarrel is not so much with the authcr as'with the editor
whoe should have encouraged more ‘detail. - R

(2]
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THE EFFECT OF THE CLASS EVALUATION METHOD ON LEARNING IN CERTAIN MATHE-.

MATICS COURSES. Stephens, Larry J. International Journal of Mathematical
" Education, in Science and-Technology, v8, pp477-479, November 1977.

Expanded Abstract and Analysis Prepared Especially for I. M. E by
F. Joe Crosswhite, The 0hio State University

1. 'Purpose . : o

. The study claims "to investigate the effects of different (student)
evaluation methods on the learning process" (p. 477)." In fact, learning .
- process should be read as "student achievement". : -

Toa

2.. Rationale.

The rationale offered was that frequency of tests and amount of
homework may influence test results. . I s

3. Research Dosign and Procedures

Three treatments were designed for a.junior-level applied engineering
probability and statistics course. In Method I (29 students, Autumn 1975),
homework was‘collected weekly and graded, and mid-term and comprehensive
 final examinations were given. In Method II (18 students, Spring 1976),

' four examinations were given, each covering the work of the preceding

four—week period. Method “III (15 students, Autumn 1976) included 30-minute
- weekly tests and a comprehensive final examination. Homework was.assigned
‘but, not collected in Methods II and III. The same instructor taught each :

“of the three semesters. using the same text.
L 4

" Analysis of ,variance, using the student as the ‘unit of analysis, was
applied with "percentage of test points obtained by each student" as the
criterion measure. This was, apparently, an average over whatever number
of tests were administered under a given treatment. The homework points
were not inclpded for Method I. o N _ .

Jo-

4.' Findings’ .

The F-value, in the a
cating that My = Uy =

*'s words, was "veryvnon-significant indi-
p. 478). o : e '

5. Interpretations

. The author interprets the findings to indicate that collecting. and
grading homework does not produce significantly higher -test scores and’
. that frequency of testing qus not seem to produce any different results.

-

L - . ". f _‘ ;.'-, (\V{/,l
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* - 'He goes on, however, to say that the~three methods did produce

ﬂdifferent responses from the students in that there were many unsolicited
. comments ‘to the effect that thq.students "thought this (weekly tests)

was a good method because it kept them up-to—date with the course". -

(pp. 478-479).

————— The-author—further-advisés-that—

Perhaps as important as the results of the experiment is. ~ ¢ = _.
the idea that those of ‘us involved in the mathematical ,
education of students in other disciplines can use statis-—
tical methodology to help determine  if some new ‘innovative
teaching technique is dny different to other: methods we may
‘have been using. (p. 479) .

He\then concludes his: report with the observation that the study
' demonstrates that 'giving short weekly tests was just as appropriate as
taking up and grading a lot of homework and administering several :
full period tests" (p. 479). The amount of grading time was reportedly
considerably less, 'as well. ' ' v T '

Critical,Commentary

—

The research reported here is so seriously flawed that this reviewer
could find no. redeeming feature. .- -

The author reports that the three treatement groups were represen-'

tative of the junior and senior students from the school of engineering

" who are taught in the mathematics department', but offers no evidence
to support ‘initial comparability. The treatments were administered during .
three different semesters with substantially different numbers (29, 18, 15)
in the classes. ,The criterion was an "average' percentage taken in
Method I from a mid-term and comprehensive final, in Method II from'fouf'
full-period.tests administered at four-week intervals, and in Method III

. from a number (possibly 16) of 30-minute weekly tests and a comprehensive
final, and then treated as if these were a single measure: Finally, the
individual student was inappropriately used as the unit of analysis.
How any instructor of an applied statistics course could -design or place
faith in such a study escapes me.

In the face of no significant differences, the author still proceeds
to draw ¢onclusions -- and in the direction of his apparent, bias. It is
‘easily imaginable. that Method III (involving weekly tests) might have .
produced a significantly higher average because of the heavy-influence of , ~
immediate learning as compared to the other methods which involved tests f/
covering longer instructional periods. .One wonders how much stronger, his -
conviction might have been given significant differences in this direction.

It is professionally embarrassing that a mathematics educator would
so misuse the very.subject matter he is trying to teach. It is unfortunate
that he would compound the error by attempting to publish such a misin- .
terpretation and that the standards of a professional journal would permit’

him to do so. . L . : : . T

’
<
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THE ‘EFFECT OF EMPHASIZING MATHEMATICAL.STRUCTURE IN THE‘ACQUISITION OF

WHOLE NUMBER COMPUTATIONAL SKILLS (ADDITION AND SUBTRACTION) BY SEVEN-

"AND FIGHT-YEAR OLDS: A°CLINICAL INVESTIGATION. Uprichard, A. Edward;

Collura,_Carolyn. School Science and Mathematics, v77, n2, pp97-104,
February 1977. . ' ' ) o

2. Rationale : ' , - .

Expanded Abstract “and Analysis Prepared’ Especially for I M. E by
William M Fitzgerald, Michigan State University.

&>

1. Purpose ! ' ." ‘ T ' ‘ _ i ‘¥

. \ e

'To determine the effect of emphasizing mathematical structure in. J”'

the acquisition of addition and subtraction skills with whole numbers

by seven-' and eight-year—olds. : .

LIn the face of mounting charges of the failure of the "new math"

and pressure-to go "back to the basics", the authors attempted to

determine the effects of "meaningful and developmental" instruction =
which, in this study, was operationally defined as mathematical struc- -
ture. Specifically, this included (a) closure property for addition,
(b) commutative property of addition, (c) associative property for

' addition, (d) identity element for addition, (e) inverse relationship
" between addition and: subtraction,'and'(f) place value. The authors

-~

c1ted pPrevious research. to support the- rationale for the study.
” - 2

'a‘-—s\

-

LT P IS

3. Research“Design and Procedures ' ' : 4;'

The experimental and control samples were selected from four groups

" of seven- and eightwyear-olds in a middle class elementary school in

Tampa, Florida. Students were placed in these four -groups on the basis
of ability. All students in all four groups were administered a -
pretest measuring computational skills, place value, and number concepts.
The eight lowest scoring students from each group were randomly assigned
to experimental and control groups making four experimental and four
control groups of four students each. Each experimental and ‘control
group received fifty minutes of extra_mathematics instruction ‘each week -
for ten weeks.,

) T

The instruction in the experimental groups emphasized ‘mathematical

A‘structure. Onevexample ‘is provided to illustrate how regrouping, the
" associative law, and place valuel were approached on the concrete, repre—

sentative, and abstract levels.. The instruction in the conttol classes

consisted of drill-type activities. Games involving drill were employed.

The same test was. ‘administered to all experimental and control group
students after 500 minutés of instruction. .The test was separated into

two parts, one part a computation score and the other a concepts score.

Analysis of covariance was used to analyze the data from the‘hree _scores

.

. 'A)

”
%,



(computation, concepts; total) for each student using the pretest
‘as the covariate. : .

"4, Find gs

oignificant‘differences—in all-scores-were—found-in-favor-of— the—m—iﬂmuﬁ-;—
- experimental group in three of the four comparisons. These differences
were-significant at the .05 1evel, with some at the .01l level.

. 5. Interpretations

~-We are reminded that the students in this study were those who
scored ldwest in their respective groups. The authors suggest that one

‘# aspect of "new math", the emphasis on mathematical structure, needs to
be researched further.,

Critical Commentary

The paper is concise and is written well However, there are
questions which femain: ” uw%

’

(1) What was the nature of the teaching in the experimental and
qontrol classes7 5 )

] (2) Was the extra fifty minutes each week taught in one 1ong
. . f session or several short sessionsW

(3) Whatnwere the . affective responses of seven- and eight-year-olds‘
to this treatment?

(4) Did the same .person do all the teaching7
(5) The authors report that the regular mathematics instruction
.was not monitored. Might the regular classroom teacher be

responsible for. the fact that, in one of the four groups, ng
‘1

“significant differences were fou:j:,/i .

S,
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MATHEMATICS FOR ELEMENTARY TEACHING: A SMALL-GROUP LABORATORY
APPROACH. Weissglass, Julian. American Mathematical Monthly, v84,
- pp377-382, May 1977.°% R v T P

CExﬁandg& Abstract and Anélysis Especially'Prepared‘foxEI.MZE. by

John G. Harvey, Uniyersipy of}Wisconsin-Madison.

1. Purpose - . o ‘: o - Lo R 3

: S ‘ The pufpose of this study,wés to compére the effécﬁs’ﬁbpn

"« learning of a small-group laboratory approach and'a lecturé approach
to the teaching of mathematics content to presérvice elementary

- school teachers. o .
. AN

-

2. Rationale ’ ) .
. The experimenter and his colleagues had observed that their

present ways of teaching mathematics content to preserviceleleﬁentary .

. "school teachers did not adequately help students to.understand- ‘
mathematics taught in elementary schools, to develop an fawareness of

~ and ability in mathematical reasoning, to appreciate that mathqﬁatics

. can be intgresting, 'exciting, and enjoyable, to discuss mathematical
concepts ‘and problems with his/her peers, and to be aware of the
relationship of the mathematics being taught to that taught in the
elementary school. In addition, it was ohserved that better: pre-

‘pared and more able students were often hallenged by these:. - .
required courses .and that, consequently, they were uninterested in

- them. o . e
Based on the assumptions that learning occurs whén students -

"feel good" and that new information can.be. evaluat2d only when its
relationship to information already assimilated is understood, the
experimenter developed a new approach to teaching the two one-quarter
courses required for eleméntary school teacher certification by his
university; the new approach is called the small-group laboratory

_approach. To use this approach, students are arranged into groups
of four .or five; these groups are.randomly rearranged every two or
three weeks. Each laboratory period starts with an activity designed

" to help students know each other better and to help prepare them to

.learn within the samll group. Once the {nitial activity is completed,
the groups investigate mathematical concepts using mapipulative
materials as often as possible, &nd study guides, prepared by the
experimenter, which ask questions; propose problems to be investigated,
give explanations, and occasionally contain games. In addition,

-for this study, reading assignments from a textbook were given. The
experimenter avers -that this apprpéch»satisfies the assumptions he has
made about learning; in particular; he believes that the small-group
approach reduces fear, increases the communication @f ideas, contra-—
dicts feelings of inadequacy,.and.gives students more control over how ,
they spend their time while in class. -He also states that use of the
small-group approach permits-the teacher to supply students with mathe- (é\

iy
LA
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matical experiences that they havé ‘nissed and which are necessary
for an understanding of more abstract concepts and that the use of

the manipulative materials facilitates. o

[

3. . Research Design and Procedures

Two treatments were compared in this study: the small-group . "~ ' -,
laboratory approach (SGLA) and a lecture approach (LA). Subjects
~were students enrolled in a two-quarter course, Mathematics for -

. Elementary Teaching, at the University of California—Santa Barbara
~during 1973-74. The number of subjects in the SGLA treatment group
at the beginning of the treatment period was 76; .the LA treatment
group ‘was originally composed of 100 students. The number of sub-
jects who took both the pre- and posttest was 49 in the SGLA group -
‘and 53 in the LA group. -The pretest was the ETS Mathematics Basic
’ Concepts Examination (STEP Series II, Form lA), while Form 1B of
‘that test was used as the posttest. The way of assigning subjects
‘to treatments was not described:. ' . ) .

The SGLA group received the treatment described for two quarters;
. the LA group received an unspecified lecture treatment )r the same
period of time. The SGLA group met one hour each week for lectures
and three hours for laboratory; the number of hour’s the LA group’ met
each ‘week was not described. '

4, indings v . : ‘ ’
The pre- and posttest mean scores of the SGLA group were 459 12
and 46%.92, respectively; those of the LA group, 460.77 and 464.28 .
respectively The meap gain score for the SGLA group was greater, but
" not significantly gre er, than that of the LA group; the method,of
'comparing the gain scores was not described. The mean gains in both
groups represented an increase from approximately the . 53rd percentile
to the 63rd percentile. .

" Because of the substantial attrition in both treatment groups,
‘the experimenter looked at the pretest mear and median scores of the
SGLA attrition, the SGLA treatment, the LA treatment, and the LA
attrition groups; these scores increase slightly when the groups are

in the given order. Finally, each class was divided into thirds s

“using the pretest scores, and the mean gain from pretest to posttest

' was calculatored for each third within each class. The upper third in
the SGLA group gained. slightly; the LA upper third declined slightly.
Both the middle third and the low third gained in both classes. The
lower third gained.approximately seven points in each-classj; the
middle third gained nine points in the SGLA group, while that third
gained approximately five points in the LA group. No statistical
analyses of these differences were reported.

N
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5. Interpretations

'~ Based upon "the lack of significant differences between the mean
gains, the experimenter concluded that "the often expressed concérn
that the time devoted to non-academic activities . . . have-a- dele—‘ 2y
‘terious effect on learning seems to be unfounded." Because the :
________attrition_raté_was“smaller for_the_ SGLA.group | than for. the LA group, e
because theré was little difference between those who remained in C AR
the treatment groups for two quarters and those who did not:\and
because the students in the upper third of each: class had’ similar
_postest scores, it was concluded that these data ' 'suggest: that the: ]
small-group laboratory approach may be more successful than the - ;’
lecture method in motivating those students with more mathematical C
knowledge, and skills without sacrificing the education oﬁ the less .
prepared student. R e “’ I . ‘
Critical Commentaéy, U:j~;i;f ui*:'{f T

w8

X »-u_ R R o -q.‘ . N

It is unfortunate that this’ study did not have more"positive 1. ";"

Qutcomes, improved wayg of . teacgling mathemat;.cs to ?pr;e“'searvice e T

} elementary school .teachers are certa—irrly needed.’ 4n add 'tion\;\ it
'.‘r.. " is' ¢lear tlmt the expérimenter ‘spent ‘a gr@at deal ‘of tdnfe designdmg

“the:: 1sm,alll,-grou,p laboratory approach: treatment and in using tha eat—

/.i :

_.'_ '~'}' ment.u Thug: one wonders: why the experiment?r did not/ spend- mor time T
" CLll ,‘1;1 considering' t instruments whic‘h He-might ,uée to .assess the' .. \ s
U .. outdbmesvef ] truct-ional’atreatments. “He¥ announces clear—cuto. = =
: - a

why did ‘apt ‘he.develop’ and ;ind instrumentsﬁrh%ch

1 "t;hose goals wére ‘met-by 'each’ instructional: -

LOf ministering an .gchieveme'nt ins’i.”rument? :" '&;&" NP

: ,. ‘ DI I R L

S :% - .Sec nd, &the author seems o ha%(e collected ‘ddta fdr one reaSOn ' _,\ -’
. Zhd'"to have &ed dré'td‘ co clude sometking. else. The achieVement datay, '

' - e is- no dgfferential effect due to tréatment, but, it“'

: &5, ) doesf%- seem possible, ‘on’ the basis ‘of that: dﬁa td— o}cl*ude ;hat L S
!. d .

A W{" _ there .dre:no eletéfious, effects. f_rom ‘non—ac ic aotj,v ties. His &“.e
b v/_.secon,d conclai »;ion is conservative a d’lp,prOpriate \4 . P
» 7' l T ’ ? “'1 . N <« )
T Y Finally, the paper sdf rs d.n that the techniquesﬂ.\sed to .an lyzev - 3

v the data.are, absent: - While: the’ American Mathématigal Monthly¥ does not, = '
»emph Jthe. use:mf tat; stics in’re rclu(repoft‘.s, it would have - ° . -
"% beemsappropriate’ o ‘friclude a'd“few Bent 'ces deScribing ¢het data-— T
T Y 'handling prOcedures. I S P Y
o SRR SR "—'.: e T
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A°COMPARISON. OF TWO METHODS OF COLUMN ADDITION FOR PUPILS AT THREE

GRADE LEVELS. Wheatley, Grayson; McHugh, Daniel 0.  Journal for
.Research in Mathematics Education, v8 n5, pp376- 378 November 1977.

"Expanded Abstract and Analysis Prepared Especially ‘for I.M.E. by
‘Werner Liedtke, University of Victoria :

2\{1' : Purpoée . ' o - . . :
- To determine the effects, as factors in column adding efficiency,

of two different methods: (a) Direct -- adding directly down, and .
(b) Tens -- looking for combinations that add to ten

~

2. Rationale

In terms of acguracy and speed, contradictory research results
exist’when the two methods, Direct (D) and Tens (T), are considered.

'

7/

- 3. 'Research Design and Procedures

: Three grade levels (4, 7 "HS); three ability levels (high,’ medium,
low), ‘and two two-part methods (D - T, Direct followed by Tens, and

T - D, Tens followed by Direct) were considered A posttest was admin-
istered after the four-day training on each part The five-minute
pretest and posttests consisted of 40 one-digit, seven addend columns.

gindings ‘ ) o - o

~ Both treatment groﬁps (Db -T; T - D) improved significantly (p < .001)
from pretest to posttest I on the number of correct solutions.  The sub-
jects on ‘the Direct method improved twice as ‘much as those trained by the
Tens method. The D - T group showed significant decrease in the number
of cornect solutions from posttest.I tq posttest II, whereas the T.- D .

,group showed a significant increase in the number of correct ‘solutions . .

" from posttest I to posttest II. E : o B

C Other significant results reported include F—ratios (p <f OOl) for
~ Treatment (M.D T> MT D), Ability (MH> MM> M‘L)’ and Grade (M'HS M > M ).

There was significant Treatment X Ability interaction (p < .05) resulting
from no treatment difference in means for the low ability group. )

. n . @,
5. Interpretations

-Students of all ability levels were faster.using the Direct method. . °
The differences were greater for high ability and older. subjects . No
‘differences were found for accuracy. Thus the advice of some educators,

to teach the Direct method because it is more«accurate, results in using

-

o ' cv _ N . (S:i-_ _ .
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the right method for the wrong reason, whereas the advice to use the
Tens method becauseaft is faster has no research support.

Critical Commentary

The above study was included in the journal under the heading

. BRIEF REPORTS. Perhaps research reports of this nature are” unsuitable
for inclusion urder such a category. Any attempt to replicate the
investigation from what was teported would be unsuccessful. Too many
facts. are omitted' too many qUestions remain unansWered ‘

Some of the initial questions and reactigns that arose while.
reading -the report include the following. :

(l) How were decisions about ability levels made?- Was mathematical
reasoning, i.e., algorithmic thinking, considered?

(2) Why were HS-students ‘included in the study? What was the.
* age/grade level for these subjects? i R

.* (3) The inclusion of ‘the word "single" in the title, the intro-
duction, and the discussion whenever the term column addition
.was used could be of valuable assistance to the reader. Inter-
pretation and/or generalization errors could perhaps be
avoided. . \ :

TF")
(4) What possible four—day training for dingle column addition

could be offered-at the HS-level, or even the grade 7. and
grade 4 levels? How long were the training sessions? What

were the main objectives?

.(5) Why were seven addends used for each of the forty testfitems?
Were the addends randomly generated"

(6)~For the D -.T sequence, could it be that the T- training .
"interfered" with "previous knowledgg"?. Could this account.
‘for the decrease in the number of correct solutions from
posttest I to posttest II7

(7) It would be interesting to know how a D - D group, a T - T -
group, Or even a group. without training would fare when compared -
to the D-Tand T -D groups. - o

(8) In the discussion, the statement that "students of all ability
and grade levels were faster using-the Direct method' was made.
How was this result obtained? How was it determined whether

.or not subjects used the D or T method as they found the

answers on the tests? . Assuming that it is possible to determine
which method was used, could not the extra speed be a result
of the subjects' familiarity with the procedure? .-



.
(9) Statements made in the report indicate that some researchers

- and educators suggest that the D and the T methods are two

[ { " distinct "algorithmic" procedures. Is this really true?

i ' " .How familiar are teachers with this distinction? Shouldn't ,

Altt v the T—method be considered as a "subset" of the D-method?

algorithms used for two or more columns? . Would it be poss
to determine degrefs of similarity and/or differences in some

. ? E'KlO) How much transfer is there ftrom single column addition to
B K}
i
way for these types of problems?

§ The report, as such, contains no practical suggestions or answers °
for: a geacher who is about to undertake .thq task of teaching single . A
coltmn’ addition. [An article to appear .in the January 1978 issue of
the Arithmetic Teacher. will address this concern.--Editor's Note] - Some

_interasting problems could perhaps be generated from this study by a
persoq interested in research.
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Explainability Program. Journal of Educational Tech-
nologz,Systems, vb n3, pQZOl -7, 1977-1978 '

EJ 179 633 . " Lesser, Harvey, And Others. The Performance of
i S o ltural—Familial Retardates on Coénservation Tasks.
' Journal of Genetic Psychology, v132 nl“fpp153—4 Mar 1978.

EJ 179 634 Aisenson, Neil, Fantasy and Conservation Among Second

Grade Children. Journal of Genetic Psychology, vl32 nl,
pp155 -6, Mar 1978. : .

EJ 179 788 Hunkler, Richard. " The Relationship Between a Sixth-
L " Grade Student's Ability to Predict Success 1in Solving
Computational and Statement Problﬁhs and His Mathematics
Achievement and Attitude. School-“Science and Mathematics,_
v77 nb, pp461-8, Oct 1977. .
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" EJ 179 792 . .Gilbert, -Charles D.. A Study of the Interrelationship
’ of Factors Affecting Sixth Grade Students in Respect to

Mathematics. School Science and Mathematics, v77 nb6,
pp489 ~94, Oct 1977.

_ EI7179 927 Beckmann, Milton.W. "Basic Competencfes-—Twenty-Fiveﬂ
. Years Ago, Ten Years Ago, and Now, Mathematics Teacher,
v7l n2, ppl02-6, Feb 1978. .

EJ 179 943 ~ .Bishop, Alan. Is a Picture Worth a Thousand Wbrds?
Mathematics Teaching, n8l1, pp32-5 Dec 1977

EJ 180. 029 Kilpatrick,’ Jeremy. Research on Problem Solving in
Mathematics, School Science and Mathematics, v78 n3,
ppl89-92, Mar 1978, .

., EJ 180 054 Braswell, _James S. The College Board of Scholastic
ol Aptitude Test: An Overview of the Mathematical Portiom, ’
PSR D, Mathematics Teacher, v71 n3, ppl68-180, Mar 1978,

EJ 180 055 - Ferguson, Richard L.; Schmeiser, Cynthia B, The
: Mathematics Usage Test of the Act Assessment.Program:
An Overview of Tts Purpose, Content, and Use, Mathematics
Teacher, v7l n3, pp182—9l Mar 1978, - N :

“ RS 180'079 ‘Moyer, John C. The Relationship Between the Mathe-
' : matical Structure of Euclidean Transformations and the -
Spontaneously Developed Cognitive Structures of Young s

K\ -~ Children. Journal for Research in MathematiciL;;ucation,

v9 n2, pp83- 92 Mar 1978,
'EJ 180 080 Barnett, Jeffrey C.; Eastman, Phillip M. ithe
T Manipulat;l.ve Materials and Student Performance in the
Enactive and Iconic Modes. Journal for Research in Mathe—
matics Education, v9 n2, pp94-102, Mar 1978,

' EJ 180 081  TFléxer, Raberta J. Comparison of Lecture and
Laboratory Strategies in a Mathematics Course for Pros-
x pective Elementary Teachers. ' Journal for Research in

Mathematigs Education, v9 n2, pp103—l7 Mar 1978,

. EJ.180 082 Ginther, Joan:R:. Pretraining Chicano Students Begore
Administration of a Mathematics Predictor Test. Journal
for Research in Mathematics Education, v9 n2, ppl18-25,
Mar 1978 _

, EJ 180 083 ~ Sawada, Daiyo; Jarman, R. F. Information Matching
' Within and Between Auditory and Visual Sense Modalities
and Mathematics Achievement. Journal for Research in
Mathematics Education, v9 n2, pp126-36 Mar 1978

EJ 18Q 084 Petrosko, Joseph M, The Qualiég‘of Standardized High
School Mathematics Tests. Journal for Research ‘in Mathe—
matics Education, v9 n2, ppl37-48 Mar 1978..
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180 085 . Brush, Lorelei R.; And Others, Children's Difficultdes
on Quantitative Tasks: Are They Simply a Misunderstanding
of Relational Terms? Journal for Research in Mathematics
Education, v9 n2, ppl49~51, Mar 1978.

180 086 Eaétman, Phillip M,; Salhab, Mohammed. Th& Interaction
of Spatial Visualization and General Reasoning Abilities

with Instructional Treatment on Abaoggte Value Equations,

EJ

EJ

EJ

EJ

. EJ

Journal-for-Research-in-Mathematics—Education,-v9-n2,
pp152—4 Mar 1978, . '

180 087 * Price, Gary,G.; Carpenter, Thomas P. Review., Journal
for Research in Mathematics Education, v9 n2, pp155—60 Mar
1978. )

©180 114 - Flener, Frederick O. Reflections on a Problem Solring

- Study. International Journal:of Mathematical Education in
- Science and Technology, v9 nl, pp9-13, Feb 1978, :

-

180 116° Reed Martin; Wa nman, Harry. Language Competence
in Mathematics. Interngtional Journal of Mathematical -
Education in Scilence and Technology, v9 nl, pp31-3, Feb 1978,

180 492 Michaels, Linda A.s Forsyth, Robert A Construction
and Validation of an Instrument Measuring Certain Attitudes
Toward Mathematics, Educational. and Psychological Measure-
ment,- v37 n4’, ppl043-9, Winter 1977.

180 559 Ginsburg, Herbert. Poor: Children, African Mathematics,
and the Problem of Schooling, Edficational Researchggparterly,
v2 n4, pp26-44, Winter 1978,
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MATHEMATICS EDUCATION RESEARCH STUDIES REPORTED IN RESOURCES IN EDUCATION
July - September 1978 .

vs

ED 151 087 " Johnson, Lynne M.; Garcia-Quintana, Roan A. South
Carolina First Grade Pilot Project 1976-77: The Effects
s of Class Size on Reading and Mathematics Achievement.
112p. MF and HC available from EDRS. :

Ll
r?“)ﬁ -

ED 151 088 Johnson,.Lynne M.; Garcia—Quintana, Roan A. South
: ‘ Cardlina First Grade Pilat Project 1976-77: The Effects
o N ‘of Class Size on Reading- and Mathematics Achievement
' Summary. 24p. MF and HC available from EDRS.

ED 151 166 Orr; David B.; And Others.” A Study of Non-Applicants .
and Other Segments of the Secondary School Science and
. _ Mathematics Teacher Population, Preliminary Findings. 1l4p.
h "MF and HC available from EDRS. ' — o

ED 151 167 Tatsuoka, Maurice M., ‘Easley, J Ay, Jr, Comparison of
, UICSM vs. "Traditional" Algebra Classes on Coop Algebra Test
Scores., University of Illinois Committee on School Mathe~
matics (UICSM) Research Report Nou 1. 28p.' MF available
from EDRS.. HC not available from EDRS. v

ED 151 168 ' Ikeda, Hiroshi. A Factorial Study of the Relationships
: Between Teacher-Held Objectives and Student Performance in
. ‘UICSM High School Mathematics. University of Illinois . .
" Committee on School Mathematics (UICSM) Research Report No. . «
> 10. 203p. MF available from EDRS. HC not available .from >
: EDRS. " ' .

ED 151 173 The NSF Summer Institutes of 1955: Forty-one Partici-
' pants Express Their Views a Year Later. Volume II, Series of
Summer Institute Evaluation Studies Prepared for the National

Science Foundation. 26p. Document not available from EDRS .

3 v

ED 151 174  The NSF Summer Institutes of 1955: ' An Evaluation Based
o on Qgestionnaires Administered Before and After the Insti— '
tutes. "101p. Document not available from EDRS,

ED 151 175 The NSF SummeT Institutes of 1956: How 1100 Partici-
' pants Responded to a Questionnaire. A Statistical Summary
Vo : ' .and a .Few Comments. Volume III, Series of Summer Institute

‘Evaluation Studies Prepared.for the National Science Feunda— '
,'tion. 49p. Documeng not available from EDRS- :

ED 151 176 ) The NSF Summer Institute Program: A Follow—upiof 1957
Institute Participants. Volume IV, Series of Summer = .
Institute Evaluation Studies, Part I, Report.and Interview

Schedules. 134p. Document not available\from ‘EDRS,

ED 151 177  The NSF Summer Institute Program: . A Follow-up of 1957
! ~ Institute Participants. Volume Iv%gﬁeries -of Summer Insti-
tute Evaluation Studies, Part II, Appendix Tables.i 280p._
- Document not available from EDRS. - o
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ED 151

ED 151

ED 151

. -ED 151

ED 151

ED 151

ED 151
" ED 151
"ED 151
'_ ED. 151

ED 151

ED 151

/

179. ' RoSsﬂspf Myron F., Ed.l ‘Children's Mathematical Concepts:

" 8ix Piagetian Studies in Mathematics Education. '214p. Docu- .
.ment not available from EDRS S _ " .

183 Develqpmental Approaches to the Teaching;ef Science
and Mathematics. Case Studies Report, - 72p. MF available
from EDRS. HC not available from EDRS. - o

198' ' Osborne, Alan R., Ed. Investigations in Mathema@ics
‘Education, Vol. 10, No. 4. 72p, MF and HC available from
EDRS. , , - R E -

: . . o }

365 Collet, LeVerne S. FEHR-PRACTICUM: Information Bank

. for- Perceptual Handicaps. Problems 1-3, 287p. MF and HC
available from EDRS. ' : :

366 Collet; LeVerne S. FEHRFPRACTICUM:A'Inforﬁation Bank
for Project Head Start. Problems 4-8, 175p. MF and HC
available from EDRS ’ Wl 7 . ‘

. -1

372 - Joyce, Bruce R.; And Others. Variables, Designs, and ‘
. Instruments in the Search for Teacher Effectiveness. Begin-
" ning Teacher Evaluation Study. Technical Report Series.
Technical Report 75—10 43 205p.. MF and HC available from

EDRS . ) . ¥

373 Design for a Study of - Instructional Time. Beginning
Teacher Evaluation Study. Technical Note Series. Techmical
Note II-l, Continuation of Phase III A. 38p. MC and HC'
available from EDRS. : - '

374 . Instruments for the‘Study'of Instructional Time., Begin=
_ning Teacher Evaluation Study. Technical Note Series, .= ,
Technical Note II—2 41p. " MF and HC available from EDRS.

375 Filby, Nikola N. Dishaw, Marilyn. . Development and
Refinemeént of Readinggand Mathematics mests for. Grades 2
and 5. Beginning Teacher Evaluation Study. - Technical
Report Series.  Technical Report III-l., Continuation of ;
Phase III A, 234 p. MF and HC availa& fﬁom EDRS. ,J

-

376 f' Filby, Nikola N. Dishaw, Marilyn. . Refinement of Reaﬁf'“
"-ing and Mathematics Test Through an Analysis of Reactivity.
Beginning Teacher Evaluation Study. Technical Report Series.
" Technical Report III-6. 322p. MF and HC available from EDRS.

381 . Cahen, Leonard S.” Report on "A" Testing. Beginning
Teacher Evaluation Stu Technical Note Series. Technical
Note III-2.: 1llp. MF da HC available from EDRS.

<

382 ° Cahen, Leonard S. Report of ngh Testing.- Beginning
Teacher Evaluation Studi\\;Technical Note Series. Techni~
cal Note III-=3. 1llp. , HC available from EDRS. e

. ED 151)383 Cahen, Leonard S. "Report ‘of "C" Testing Beginning o

Teacher’ Evaluation Study .Technical Note’Séries. Technical -
Note 111—4} 13p. MF an% HC aVailabJ:e from! EDRS ‘

.

{



-.+ED; 151 402 -Cahen, Leonard S. |
TS arget Students for Phase -III-B, Beginning Teacher Evalua-
" ‘tion Study.. Tefhnical Note Series. Technical Note ITI-1
(Part II). 25p. MF and HC available from EDRS,

'ED 151 420 Collet, LeVerne S. FEHR-PRACTICUM: Requests for .
: ' Proposals for Perceptual Handicaps. Problems 1-8, - 256p. B
MF and HC available from EDRS. ' L *

ED 151 672 Lochhead Jack. A Profile of the Cognitive Develop-
ment of Freshman Engineering- Students I3p. MF and HC
available from EDRS. , ‘ ' .

.

ED 151 714 Collis, Kevin F. Stages in Thinking and School

‘ Cur ;icglum Content. 13p. MF and HC available from EDRS,
ﬁD;IBl 734 . Bourke, S. f. Keeves, J. P. The Mastery of Literacy
e . a d Numerac, Fina rts stralia t s in Schoo
. Performance, Volume IIX. 334p. Document not available
| from EDRS. , : T o
ED 152 421 Ridge, Laurence. Development of Partern'Recognirion

An Young,Children. 89p. MF and HC available. from EDRS.

ED 152°483 " l977 Bibliography of Publications of the Wisc0nsin
Besearch and Development Center for Cognitive Learning.
275p. MF available from EDRS. HC not avaiquleggrom EDRS.

.ED 152 507  Orr, David B.. A Study of Non-Applicants and Other
i j Segments of the Secondary School Science and Mathematics
‘ Teacher Population. Findll Report. 172p. MF and HC

available from EDRS fg;

ED 152 508 Orr, David B.; Sherman, Stweart E. A Study of Non-
Applicants and .Other Segments of the Secondary School
Science and Mathematics Teacher Population. Technical
Appendices to ‘the Final Report. 688p. MF available
nfrom EDRS. HC not available from EDRS. o

_ ED 152 522 Coffland, Jack A. Cu”e‘vas, Gilberto J. Math Concept
Learning by Spanish Spedking Children: Progress Report
No._l; 93p. MF and HC available from EDRS. L

525 - Robitaille, David F.; Sherrill, James M. British =
Columbia Mathematics Assessment, 1977, Report Number 1:
Test. Results 186p. MF and HC available from‘EDRS.; i

v

— ED 152 526 Robitaille, David F,; Sherrill, James M. _‘,Br:m:ish

i'; o Columbia Mathematics Assessment, 1977, ReportANumber 2\¢i .

42

Teacher’Qﬁestionnaire—Instructional Prggtices.! 174ps
MF and HC available from’ EDRS. .

ED*152 527 = Robitaille, David F.; And Others.: British’ Columbia/

f~ : ~ Mathematics Assessment, 1977. Report Number ‘33 - Techniéal
' _ .Report.- 3l4p. MF available from EDRS. HC riot available
~ 'f-rom EDRS .. . . . - R Lo .‘7‘57'
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ED 152 528 Robitaille, DaVid.Fﬁ;:SHertili, James M, ‘British -

Columbia Mathematics Assessment, 1977: A Summary Report.
64p. MF and HC available from EDRS. Vo

_ED 152 565 4 Weiss,.Iris_Ra Report of the 1977 National Survez
D of Science, Mathematics, and Social Studies Education.:
- Final Report.. 604p. MF and HC available from EDRS.

. ~ ED 152 566' Weiss, Iris R. 1977 National Survey .of Science;
T : . Mathematics, and Social Studies Education. Highlights
: Report, 28p. MF and HC available from EDRS.

"ED 152 746 Weiss, Iris R.; Place, Carol, 1977 National Survey
: of Science, Mathematics and Social Studies Education:
Implications for Teacher Education. 19p. MF and HC
available from EDRS. . - o

ED 152 751 McConnell, John W. Relations Between Teacher Attitudes
and Teacher Behavior in Ninth-Grade Algebra Classes. 30p.
and HC available from EDRS. I

ED 152 778 - Rosenshine, Barak Victor. Academic Engaged Time,
‘ / Content Covered, and »irect Instruction. 39p. MF and HC

available from EDRS.

ED 152 804  Zellner, Ronald D.)\ Wisner, Robert H, A Comparison of
Anglo-American and Mexican-American Student Performances on . N
- Measures of Classification and Transitivity._,23p. MF and ’
HC available from EDRS. ‘

ED 153 722 Moran, James D., III; MCCpllers, John C, Reward and ®.
Number of Choices in Children's Probability Learning: . An
Attempt to Reconcile Conflicting Findi;gg 19p. MF and
HC available from EDRS. -

i
ED 153815 Gimmestad, Beverly; Swadener, Marc. A Review of
: : Literature Published in 1973 ,on Mathematics Education in .
.the Community Junior College. 15p. MF and HC available
from .EDRS. . ' Lo

ED 153 840 ° Higgins, Jon L., Ed. .Research Reporting Sections;
d ".Annual Méeting of the National Council of Teachers of
Mathematics (56th, San Diego, California, April 12-15,
1978). Mathematics Education Information Report 104p.
MF and HC available from EDRS,

ED 153 877 - Suydam, Marilyn N.; Osborne, Alan. The Status of
Pre-College Science, Mathematics, and Social Science
Education: 1955-1975. Volume II, Mathematics Education.
Executive Summary. 15p. MF and HC available from EDRS. -

) ED 153 878" Suydam, Marilyn N.; Osborne, Alan. The Status of

. ; . Pre-College Science, Mathematics, and Social Science
Education: 1955-1975. Volume II, Mathematics Education.
305p. MF and HCYavailable from EDRS,
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ED 154 005 Klausmeier, Herbert J. First Longitudinal Studyﬁgﬁ
Attainment of the Concept Equilateral Triangle By Children .
- .- . Agé 5 to 16. Technical Report No. 425. .Reprinted . i
: -  December 1977. 218p. MF and HC available from ‘EDRS..

"ED 154‘9954// Klausmeier, Herbert J.; And Others. A Preliminary
Report of the'Relationsh;p Between Plaget's and Klausmeder's
Measures of Children's Cognitive Development., Technical
Report No. 426. Reprinted December 1977, 177p.' MF and

HC available from EDRS

ED 154 007 Klausmeier Herbert J., And Others. Third Cross-
- Sectional Study of Attainment of the Concepts "Equilaterq;
Triangle," "Cutting Tool," 'Noun," and "Tree" by Children
“Age 7 to 17. Technical Report No. 427. Reprinted
‘December 1977. 187p MF and HC available from EDRS.

‘ED 154 008 Klausmeier,\Herbert J.; And Others. Development of '
' Conceptual Learnihg and Development Assessment Series I:
. Equilateral Triangle.) Technical Report No. 430. Reprinted
December 1977. 8lp. [MF and HC available from EDRS. '

ED:154 009 -  DiLuzio, Geneva[J.; And Others. Technical Manual for
the Conceptual Learning and Development Assessment Series
II: Equilateral Triangle. Technical Report No. 434.
' Reprinted December l§77 69p. MF and HC available from
EDRS ‘ . '

ED 154 029 Rideout, Richard L.; And Others. [Summary Report and

v Evaluation of the "Implementation and Revision of Junior -
Hight Mathematics Curriculum Materials (Junior High Mathe-
matics Consortium)" Project.] ' 180p. MF and HC available
from EDRS. " : .

. ED l’54;f 064 Poynor, Hugh. 'Executive Summary. Instructional
" Dimensions Study, 1976-1977. 29p. MF and HC available
from EDRS.; . ' :

D 154 065- * Poynor, Hugh* And Others. .Instructional Dimensions
. §a~ - Study, 1976-1977. Study Findings. Final Report. 509p. -
A 'MF and HC available from EDRS. . . : L

! L

ED 154 067  Annual Evaluation Report, Title I, ESEA; Fiscal Year

1975. 232p. MF available from EDRS. HC not available
from EDRS. s .
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