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‘editorial comment...: _
¢ . -
/

Kenneth J Travers

l.

University of Illinois ‘at Urbana—Chanpaign

is to the

"ch can -the statistician control a computer, so that it
"-becomes ‘an extension of himself, as the pi'

{Francis: J. Anscombe;- Computing i atistical

New York: ' Springer—Verlag, 1981,

- ~

_planist?".
Science through APL.

page‘Z ) ,
Few of even the Host Visionary among
aspect of ali’

The disturbing
== dollars on

‘___—“-———~——W1thin the past few years, computers have become a part of our daily
experience with startling rapidity.
us predicted the pace of this development. .
this is whether, after all of the millions have been spent
- /

‘
‘/

equipment and hours on training programs ~~ as far as education is conr

~

~cerned it will be bUSiness as usual.)

To be sure, our past experience with video technology, and programmed

instruction before that, offer iittié assurance: that we havée learned ‘how to
exploit the power of technology .in pursuing Significant new directions in
The introductory high school algebra course

curriculum and instruction.
based on APL and developed by Iverson at IBM several years ago proVides a
The, course moves quickly from a scalar to a vectorhbased

‘case in point.
e

/ .
L

algebra, thereby providing an enormous conceptual advance for dealing, say,
that these materials have been taken seriously by curriculum‘developers or

i

with -Iinear algebra and statistics.
- _ ///

supervisors.

) We hear on every.- Side pleas for a mathematics curriculum which is-

real world" —- & goal descrIbed by Hugh Burkhardt

rin his just—released ERIC review of applications of" school mathematics from
Vow we need.to

more applicabie to the
"the e]:us ive Eldo rado.'

-
!
* ;
.
- LT

I
an international perspective, as .

i
'
H
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ﬂsee indications that the power of the computer has been turned ioose ‘and

put in the hands of the teacher as a tool which can make a difference in

the: kindrof mathematics taught, ‘and the w 'z in which mathematics is taught.

Consider the case bf: instructional appiications~of the Monte’ Carlo

|
1

MEthod Through this method, cornicepts in physics dealing with heat flow - /

and electronic circuitry can be handied without the :advanced mathematical

knowiedge required by conventional approaches. Likewise, statistical ideas

:Such as sampling distributions and confiden&e intervals dre readily access—‘

u-ibféjto high school students of average ability. The method enables an /
/
i

experience-based hands-on approach which greatly enhances instruction.

All of this is made fea51ble and attractive by the growing avaiiabiiitj of ‘

/

{
1

7
/

computers in ciassrooms. o

°

' 6ﬁe impediment to‘progress may be that school mathematics, and

' therefore mathematics educators, have been dominated by an arithmetic view
" of the world: (After all, until - about 100 ygarszlgo, Harvard required/

only proficiency in arlthmetic for admission') So it may follow thad the

as only a fancy computing. dev1ce. From this point of view,_the French have
.a much better name for this awesome invention. They call the computer o

ordinateur," which xé a word whose Toots mean "to order," ?to arrange,'

[

L

‘"to tidy up. - ';3 S . - ) - ] ;

_ In the field of research in mathematics educatiou, we have an in-
structive example of how the non—computational role of the computer can-'
chénge/the nature of'thé enterprise. The’ First—Internationai Study of A
Mathematics; carried out in twelve countries some twenty years agoté; -

signaled many firsts in’ educational research the most obvious being that

[= =]

it pioneered large—scale survey research across a large number of lanana e

,forth. Not so!well known is the fact that it was "state of the art"'in

" terms of computer—based technoiogy for file—buxlding, data cIeaning and-"

<

H

ot
I

!

/

natural order of. 5hings has brought about a dominating view of . the computer-
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. checking, and statistical analysis. In the report of the First IEA :; _ V/
’Hathematics Study, "Wolf- points out: that the non-computatlonal operationi._g,.'

performed by the computer were "absolutely crucial“nto the conduct -of the » /»
rprojectu(ﬂusen, 1967 Vol., 5-Ps 205) - The pioneering,natureiof,the,Firstl,;;,iﬁ

1EA Study is eﬁemplified by the fact that the IBM 1230 Optical Mark Scoring /‘

:Reader was still under development in 1963. (For exampie, guideiines for

“the preparation of machine—readable answer sheets did-not even exist at -
the time. ) The end ploduct of the data preparatIon phase of the study was i

= the storage. ofﬁsome 50 million ditems of information on ' slightly more tha ‘/ o

. one half of a single reel of magnetic tape" (Wolf 1ibid; P- 215) g /~’;h

In the Second International Mathematics Study there are exampiars of j

‘how computérs continue to change the nature of research activ1ty.. Like_the.
First International Study, the entire proaect, because of its scale and;
\. )

complexity, cleariy couid not have been done at all without computer
assistan#e. ' ' '

Y

e

e

output. to researchers at other‘}nstitutions engaged in the Study. Inter—
;coﬁtiﬁentai networkzng through satellites is now being established for in

~

an | international study one of the maJor problems is ‘that of fast and
effective communication between participants (which in the Second Inter-

o national Mathematics Study are found on’ every continent)
/ ~ .

v,k/ " In what other ways might the computer have an 1mpact on. ways in which
w

we do ‘research? In experimentai design, one couid specify models for

7 / anaiysis given the purposes and conditions of a study. Then with simu—*&
u/ lated data the performance of . the modei, gIven various sampie szzes and
/.-combinations of varIables, could be explored In the realm of exploratory . B
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data analysis, it is essential that a quick aiid easy—to—read method of

§ diaplayinglvarious configurations of data be available. Qne wonders how

“much realfexploration of data with sets of more than a few cases can be

' done without the aid of a computer.i In secondary analyses,-the capabllityrigiﬁ,

| } ;
of accessing data. bases in a. user—frlendly mode is essential. It s a“
great pityithat in many if not all of the large data collection activ1tiesf
which .hayve been undertaken in the past, " the data themselves have been

]

' gteatly under—mined (that is, tiot mined to any where near their full pay; .

. i
. dirt" capability). The é¢omputer is an essentIal tool in such endeavors.:’

] . ’ . ' N R -

! : -

As educators, we are- dIsmayed ‘when taIent In our’ students remains

; undeveloped "Johnny/Mary is not doing h1s/her best." The urider=

_,utilization of the resources of the computer is a cause of concern, too.

'we face enormous problems and challenges in the: waning years of this

‘.century ~- not the least of which is to help Johnny/Mary do his/her best.”"

. The computer has- potentials_for mathematics education which we have barely :

. power?

béguﬁ*to»realize. Are we creative;enough to fbster, nay, exploit its

N
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FOURTH, AN§7$IXTH GRADERS. Journal of Experimental Child Psychologv 33.
216—934' April 1982. : - ’/ .

Abstracts and comments prepared for I.M.E. by MERLYN J. ﬁéﬁﬁ; ﬁorthérn

Illinois University. o .

f-
LN

1. ?uﬁpose,;"\. ST , _
. . o e ’ \, o - . I oL =
. The study sought: (-, .o support the contention that children's

processes for production of . anSWers for basic ad@ifioﬁ facts changes
deVeiopmentally from computation v1a counting algorithms to a.memory
retrieval process, and (2) to obtain information about the age, or age‘

i

{
{

\-:

they obtain answers by reconstruct'ng or computing using a- counting

g

algorithm. Models déveloped from several research efforts using response

time (RT) support -the so-cailed "_in modei. This model suggests that a ‘3

4probiem such as §/+ 4 is solved by setting a "mental counter" to the '

masximun adaend ’Z,'and incrementing by countIng the vaiue of the minimum ;f
i; 533653553, up ‘to the answer of 7. There are several lines of evidence

hOWever, to §uggest a switch, sometime after first grade, from this
. reconstructxve procedure to a memory retrieval process. The "min" model
' is suggested by research among young children which finds RT to bela
linear function of the size of the minimum addend. Résearch among adults
finds RT to be exponentially related to the size of the minimum addend'
this, together —with other research relating\adult RT to addend and sum
'sizé;_suggests that’ adults retrieve»addit on facts from ‘memory.. A shiftl

.from reconstructing to retrievai is suggested

_5. ResearehADesign and Procedures” Ll ;{_ .

The subJects were 30 e1ementary school children randomly_selectedv______,

. .

from grades 3 4, and 6, resultinv in a sample with mean age distribution:

‘

y
v




e .

(ZaN . L _
/ 1 -
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of 9. 04, 9. 63, and " 11 72 years and male/female distribution of 6/4; 8/2,

: and 4/6 by grades, respectively. _ R
The stimuli were 100 basic—fact addition problems (:e:; sums < 18)

[y

presented in coiumn/?orm with the answer below the line.' Fifty addition "
__/

P

combinations were randomly selected to be’ giVen with correct answers, the

remaining were presented ‘'with wrong answers randomly dexgating (Split)

from correct by 1, 55 7. Stimuli were randomly ord ] for presentation B

except for two appropriate restrictions.

P

- The procedures were that stimuli were progected onto a screen and ©

0

subjects responded by press1ng one . of two buttons, randomly left'orﬁright;d

. to indicate true or false.: Response time was measured with appropriate

apparatus. Sub3ects were teséed 1ndividuaiiy in a darkened room. Among
other instructions to the subJ ct was that equal emphasis would be placed
on accuracy and speed TWenty p&actice 1tems were given during which

procedures were reVIewed and emphasxzed.;:_ . o .
“. h o ' \
e 4. diggs .ﬁ. _ . \ ‘ S ;

Using extremes = out"™ RT data (after an appropriate test of outliers)

.-

a, 3x2x2x3 ana1y51s of variancegwas conducted This des gn was a mixed
mode1 with Grade (3 4;6) X Decisioh type (truez false) >4 Problem Size_

AR

(small, sun < 9, large, 10 <,sum4< 18) X Spiit ¢ £1, S, 7) as variables.
This analysrs found\all main effects to be significant‘ RT decreased
across grade level true problems were faster than’ false ones; Small ..'
Erob%emsbwere faster than large, and\split 1 RTs were slower than 5 and 7.
% Split by Decision Type 1nteraction reveaied a declinﬁ in RT to: false
problems as split 1ncreased. There was a significant four—way 1nteraction
showing that RT decreased from third th fourth to sxxth grade, ‘a2 consistent
: ;true/false effect was found.at all grade levels, and large problems
“fequired more time than small. QN - o S
| The ‘authors 1nd1cate that the interaction patterns suggést that ‘ ‘
third graders used different processes thgn fourth -and. sixth graders.

— - *“;Third graderseexhibit a m much larger problem—s1ze effect than fourth

and sixth graders. For thlS reason a more refinederegression analysis to

. ol
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T

examine the problem—size effect and what variables 'seem -to~ acconnt for it

was conducted. ) o _ :.‘ - .‘ _ o
For a stepwise regression analysis, RT served as the dependent
variable, and among the; 15 predictor variables~were. “value of: first

T addend,;the corréct sum, square of the correct sUM;. number of digits in *

Sum; ... The results of thia stepwxse regression give: support to therng“

\
,,,,,

aiithors' contention that there is a process change betweern young and oIder =

children s perf‘oi'iﬁance.:~ For third grade, only one predictor variab*e,.:
number of d#glts in the sum, accounted for a sufficient amount of variance ]
(R2 = 56! 4) to enter the equation. For\fourth “and srxth grade‘aaly the =

variable, correct sum squared nntered with R2 67 9. No other variables,

_ Each\of these two predictors involved problem size, but a dlfferent _ ;
aspect of it A simple 1ncrease in R as a result of increased problem g-" /5
size. (as Indicated by number ‘of digits in’ sum) is a benchmark in the “/7_

’ research area, so the sum squared variable ié/xaken to sat the tbird

grade apart from the fourth and s1xth The/ um squared variable is inter-

preted as:an 1ndex of memory search. ‘Since the results suggesr that a
longer mental "distance" is traversed for larger problems, the authors.

indicate that fourth and sixth graders are. using processes of ‘mental ..

retrieval similar to those employed by aduits. . ~ - |
5. Interpretations ' ,‘ ) T 5\ . Ta 3
-
Since the counting model for processing basic fact additions fits

the data for about half of the third-grade subjects, whils dara/for the -Q .

.that third grade is a time of transitiop—from coﬁnting to memory retrieval_
for obtainlng answers to basic additzon facts. Third-grade children -
apparentlv have numerical magnltude information stored as a mental L
representation. ~This is suggested by the observatzon that third graders

(at least some) use memory retrlqul for ba51c facts whlch requires a
mentaﬂ representatlon of arithmetIcaI information. The switch from use

“of a:counting model begins as early as the third grade and is apparentlv

B

';:‘.H\_:‘ .
S




'}complete by the sixth grade._ Research results indicate that sixth graders
'are still 1ess efficient in their basic fact addition performance than

“;adults., This SuggestSsa speculative hypothesis that 'some of the relevant

s cognitive processes for addition shift from a slow, conscious processA_} o

,:to a fast automatic one,,as “a functlon of mastery, overlearning, Practice,_' ‘d;
- - .:g;'and/or agell (p. 23~3) ‘ T "" e o 7/ e . v

Lo . ) P - i .. : . ,'v l ceu ) o L

‘ '.: .\ ' ',h' - Abstrac{gr s. Cofiiente. Lo -_;“:'

‘i*/f;_ Thﬂs excellent articie adds signIficantly to the knowledge base

*concerning young children s processing of - basic addition\facts. . The study ET;ly

.was"carefully and logically eonceptuaiized and conducted with scientific

The research report gives adequate information for replication°

Tweas

so,fi is carefullyYand succinctly ertten so that It is easily read by

o a%nowiedgeab?:e reader. . T T ‘-,f
' 'i As with other studies from which inferences are made about mentai L
,,,,,,,,,,,,,,, ——
proeesses based on the goodness of fit between an hypothesized model and”
o response time data,—the conclusions of . this study must be viewed as -
tentative. Corroborative evidence 'from clinical research using subject e

protgcol data arisingafrom "think—aloud" or. ° self—reporting proeesses is —‘@ﬂﬁ;u

L ;_necessary. e ) : _‘,A._.——-r:--w'"""":'*'"" oy .l e JRU— - 4 / K ’ - H ]

':,W-The article raises some interesting quesﬂions which remain to ‘be f;; - -

' i
investigated in the area of children s mental processing of basic addition

. s~ - . ,___/ - B L \‘ . - . o s

Q B
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v'vBaiiew, Hunter and Cunningham, James W. DIAGNOSING STRENGTHS AND o ///‘
" WEAKNESSES IN'S XT§:CRﬁBE STUDENTS IN SOLYING WORD? ROBLEMS., Journal /?‘

- for: iésearch in Mathematlcs Education 13 202—221’ May 1982.

'Abstract and comments prepared for-I M. E. by IAN D. BEATTIE University :

of British Columbia,aVancouver. ) . ol ;// -
: 3,f ot ,‘ ;,.;f'f:'f T "him ‘i‘i‘ e ’
4 _1;. o ———&—jBllr se B S . \.. //,.‘ . o h "‘ .

The stated purposes of this study were: iaj'to identify the o
:_ main sources of difficulty that elementary schooi chIIdren have in
solving word problems, and (b) to. determine whéther an efficient
L diagnosis of the mai//dlfficulty of an indivIdual chIId is possible.d
2{ Rationale }f . E?%ﬁvi f\. : '-~f‘ A:?

,f_.nf- The under’ying assnmption~1s that~solving word problems HisT not e

e e e

a unidimensional process. The ‘authors cite studies to Support their
contention that computatIonal skilis, reading ability, and ability to

interpret the problem are important factors in solving word problems._}_i'

e e i e gy e

They also aSSert that ‘the abiiity to integrate these skills is an’ -
important factOr,,although.this aspect has not been previously investi—
_gated. The authors believe ‘that data derived from the study will

improve instruction in solving word problems and facilitate research

~ . : 4

in the area.',' ‘C_ ' v . ‘ ‘ h , T

3. Researeh Designfand Procedures '\{ _
The subjects in the study’ were all 264 sixth graders in two -

elementary schools in North Carolina., A basal mathematics text for o .i ¥

levels. The/tests were constructed by’ taking the first’three word
: | ]
problems in each word problem secﬂion E

nd randomly assigning them to

,,,f, D 774A,,7777,,

éontribﬁEEE/two items to the test.' A second group of word problems
’:was used{to develop \a problem intrrpretation test. The word problems




. ‘ : ~

B

. weré read to the students, who were also.given the written form of
the ﬁfabiiI{ The students were required only to show what caicuiations
'7would be nevessary, not to complete the calculations. The third group 3 \
" of problems ‘was presented in written form only, and students were required \
to show the necessary calculations (readﬂng-problem 1nterpretation) ‘ ' X
and - to complete the calculations (reading—problem solv1ng) : L 7 ; l
These three tests préduced\a proflle of four scores for ea&h ' ' !

student. a ””E’ score, a Problemslnterpretatios—score, a T

s Reading-Probiem Interpretation score, and a Reading-Probiem Solving

score. A student s score on. each test was defined to be the highest

- The tests

. ié@éi at which 75% of ‘the items weﬂe answered correctiyi
1 Qéré.édmiﬁiétéféa to‘all students. Complete data were obtained for

217 students; Areas of strength were identified by comparing computation,.

T_problem—interpretatlon, and reading-interpretation scores. An area
.of strength was deflned to be one in which a student s score was one
or more levels above his or. her scores in the other areas. The

procedire for finding areas of greatest need was ‘more complicatedmwwé*ﬁf

It inciuded the reading-problem solving score- and several "decision -

rules to.: apply when scores were th sSdme.. These rules ensured that

an aréa of greatest need was . ident ified for e'ch student: i'

4y Findings " a b

areas of greatest need as’ foiiows. computation (267), probiem inter-

vpretation (1972), reading-problem interpretation (29/), and integration ‘ ! G
of these areas (26?) 0f the 217° students, 108 had an area of strength

as follows.liComputatlon (75/), problem interpretation (21/}' dnd reading-

problem interpretation '(4%)+ When comparison of pairs oﬁ scores
was made; 1nclud1ng those students with’ incomplete data, it was found C ii
that: (a) computation scores were generally higher (&57 of the students)
 than probiem interpretation scores (17/ of the students), whilst th .
- scores were tied 38% of the time; (b) computation scores iwere generally
;lhigher (60/ of 'the students) than,readxng-probiem interpretation scores
i / . v ! e , . . -
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_(122 of the students), whilst: the scores\were tied. 28? of the time,
I [__ / 77777

'=and (c) problem Interpretatlon scores were higher (44/\of the students)

than reading— roblem 1nterpretLtlon (137 of the students),\whilst the . ‘ir
' scotes'were tied 42% of the. times ) ' o _ w S ‘
IS ) . . . X ) . ! " . !A

. . ~N

5. Iaterpretations Cy A SR R CEm f':T;

l

- ¢’ The authprs recognize certa1n limitations 1n the study._ The word

fconclude that problem—solv1ng ability is composed of several component
‘ abilities, each of which can be’'a cause of difficulty in solving word
- . ptoblems, but sugges@ that mastery/of the component abiiities is ‘not

- fsuffi—Ient to guarantee success in ~solving word problems.v They also
* suggest that reading ability is of greater importance in solving word

ptoblems than has been beiieved.- Fxnally, the authors conclude that ﬁf}

L. Weaknesses and strengths in the magor ‘area of skills inm- ‘solving word

problems can be diagnoSed through use of a comparatively simple procedure iy
,,,,, =

'.according to- their areas of most immediate major need."

.7 - Abstractor's Comments ! | ]
| _ _ L

" The authors are to be commended for undertaking a study to explore'»_

‘an area in thch research has little to say of a practical nature to |
those concerned with diagnosis and remediation. InVestigators are:

genetally concerued with how to teach problem solving, not with deter—

4research methods.\ Thé approach used by ‘the authors is not only interesting
but - yields useful Information. Undoubtedly the methodology used hére ’

" will be refined and used in further studles.v However,'the EéﬁBEE i

'itself lacks clarity and omits a great deal of,pertinent 1nformat on
/

;that should have been included. Following are some concerns in hose'

s

- areas:

;

. . ) e . ] . N
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v - . . ! i
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1) it was never made clear to the reader whether the purpose of C
f

! . the study was to develop a classxfication scheme and to verify it, . ’

/ o

or to use,one to determine areas of difficulty.
the- former ObJ ective,

Problem and Design sections of the report suggest
""" devoted entirely /

to determining areas of difficulty. The investigation wculd have !

benefited from a pilot study where the focus was, on the classification

Then the second stated purpose, which
/.

.,

nd . Verification.
should really be the first, c0uld more properly be ‘addressed.
2) The description of the test leaves many questions unanswered.

The coﬁtent and degree of difficulty of the items must have varied _

N
greatiy over the span of grades 3—8 _ No information is given aS/to S -h;

6’ ,f

were involved and in what proportion, what concepts were covered

(area, volume, etc.), whether the operations were on whole numbers,

fractions, decimﬁls, or integers' or how many probl ms were ‘of the one-
.step or two—step type. \It is possible that further analysis would '

P

“reveal differences across these variables.

3) Procedures for th test administration are not clear. No

\\\\\ information is given regarding ‘time allottment, the order in: which
three/tests were administered, the interval between test administrations,

'the
- for two-step problem-interpretation,

\l'bow_the scoring was' done (e g.
was there partial marking for each of the two computations set up’),

or whether all pupils started with the grade three level test. The»
order of administration, particularly, could have an effect on the

; results. . The Reading-Problem Solving-scor\z for example, couid
' conceivably be’ enhanced by administration shortly after the Reading—

r N "
o r..

Problem Interpretation test. : /w,;_, 0y
4) The decision rules are designed so that every student must . have
' Is 4t not possibIe

‘an area of difficulty., This seems unreasonabie.
It could be argued, . .

that some students are equally able in each area’
The second decision

in fact, that such wouid be a des1rab1e goai.m

| rule includes the statement that "Students als7/67nnot be expected
r . i '




to interpret word probiems when readIng them if they are unable to ;

) r‘:tnterpret/them when they hear “them read aloud " The reshlts show that /

) ’13Z/of the studentsadid score higher when they did.not hear the.fp- , | -
;;L’ probiems read aloud.' The ruies need to be rethought with\th'se pointslf

[

-

in mind. ‘ : ‘ ,"i'“ L "'-;' ‘ "k : : _ﬁ" Y

5) The authors compare the performance of students who have the :
problem read to them with their performance when thethave té\read \,:
the problqndthemseives. in fact, thé‘comparison should be of\per-
.forménéé ﬁhén studénts have the, problem read to them andghavegthe

.gpportun y to read it wzth performarce when/students ‘can only read
'~ “the prohlem. S S R h8 o
. p ' ) ' / ) \ \ ‘ .

1f the questions raised are addressed perhaps using the data already.

'gathered, the approach used should be foilowed by similar studies

which will produce much needed information regarding the diagnosis ’ /’
-m-and remediation of difficulties in solving word problems. o \\';_

— A . . "

/
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’mmder, R:tcki 8.; Russell, _Richard K:} And Zamostny, Kathy P. A ee»mﬁﬁqeu 7
~:. . OF CUE-CONTROLLED RELAXATION AND STUDY SKILLS IN THE TREATMENT OF MATH- ~

HﬁIiCS ANXIETY. \Journai of Educational Psychology 74 . 96—103 February
“1982.. . ' N Co_ . ! -
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‘_mAbstract and comments prepared for- I M "by JOANNE ROSSI BECKER Virginia .
Polytechnic Inst1tute ‘and State University.. ST o . ERPS

skills train1ng, cue-c ntroliea relaxation, and a combined study ski’ls'

1

- and cue—controiied,re axation treatment of mathematIcs anxiety. \_
. / L S N
2. Ratlonale S e T T ey

’ .
. . ~ 7

H
{

The authors note that problems of mathematics avoidance and achie Gl

ment have received 1ncreasing attention and that mathematics aanety has\
been used .as one explanation for both avoidance and poor performance. T
While some research has investigated relationships of affectiVe variablee o
-to mathematics achievement, previous studies ha:e prov1ded little guidance

'for designing intervention programs to treat.mathematics anxiety.

Because mathematics anxiety may function in a way s1milar to test

ibe useful’ with mathematics anxiety. Therefore, cue—controlled relaxation
was chosen as one of the treatments. Becaiise improvement in mathematlcal
_.Bkiilsamight reduce anxiety, study skiiis training was cﬁbsen as the

second treatment. A combined treatment was chosen’ because test anxiety

EY

;than single component ones._~

- N I3
> A ' ~

R Research Design and Procedures_mif;.wﬂLFﬁml

' The SubJeCtS were 36 eollege students dh scored more than one .

.Btandard deviation below the mean-on the Mathematics Anxiety Scale._.'_ ‘;‘
”Pretreatment assessment included readministration of the MathematIcs . gj A

: Anxiety Scale, the Anx1ety Differentlal, é measure of state anxiety;'the

/' ' - Ny = ’ b
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.“Test Anxiety Scale"the Trait Form of tHE Strait-Trait Anxiety Inventory
vto meaSure trait anxiety, the Digit Symbol Test,,a performance tegtiland‘

J

(cue-controlled relaxation, sutdy s&ills training, or a combination of these )

- two), or to a- no—treatment codtroi gorup. Each treatment group met one’
f*hour per week for five consecutive weeks.. The study skills training ﬁas
':designed ‘to deveiop more effective‘study habits, and ‘included solution of
_problems and diSCuss"on of underlying mathematicai concepts. The cue—
controlled relaxation treatment was designed to help/peop e: achieve relax—
v ation in response to a self-induced cue word calm*" The combination “3t
. treatment included the same content as the two single—component treatments,
abut with less in-sesszon practIce._f' ;h ; oy "\ _A ‘

! One Week following the end of treatment sessions, the six dependent

!
mea5ures were admInistered to aii groups., Three weeks later, a\follow-up

, Scale, and the Differentiai Aptitude Test was giqgn to the treatment
ijggggggs onlz. It was. hypothesized that: - the- combined treatment would be- -
Athe most effective in improving scores on the Mathematics Anxiety Scale,,

:the'Test Anxiety Scale, thE’Bifferential Aptitude Test; and the Digit Symbol

——— L

Test, ‘and the . study skiiis and combination treatments would be significantly

i
‘~more effective than the other two conditions in reducing general trait and

state anxiety. _ ; ]
A priori comparisons were done to determine main‘treatment effects

by comparing the tfeatment grOups to the control gr0up, the combined

tr atment group to the average of,the single component groups, and the




- variable: When“Gronp X Time interactions were significant Dunn's post . . -

_phoc comparisons wére performed. - ' //' ,; , ' ‘ . . )
ifﬁ_.a. Findings S ph’? o '/ : f/ i "::;. ' P 1 .
= e For the first two testiné times, szgnxficant effects vere found on .
.'the MANOVA (six Variables) for T1me and the Group X Time interaction.-,For i
. the posttreatment follow—up testings (three dgriabies), signiflcant ' o .f
h jdifferences also were found on the MANOVA for Time "and’ the GrOup X T1me v ;
‘interaction./ No overall grpup differences fere found. ; K_f B 7ff‘
Findings from/the a prIorI ccmparisons, univariate ANOVAs and post
. Hoe comparisons are rather complex‘ these findings are summarlzed here in W_fﬁ‘;
an éEEéﬁﬁE to prov1de a ciearer pIcture 6f results on. each var1able:_ Lo
,{i. Mathematics Anxiety Scale.» The study skills treatment reducedo,“;f'ilm
/hiﬁiiety significantiy moée than;, the other three treatments,lwhich i}d
: not differ from pre to osttreatment. Howéver, on thé posttreatment
' 'to follow—up analysis, the study skiiis and combinaﬁion treatments"
| ' ,did not differ, and: the relaxatlon ‘treatment showed signiflcantly
e greater improvement/ - S "‘”""‘“’,‘"‘“ PR - PRE S ,,.:.'.j___tu.-..::‘;,._.?__;

2. - Test Anxiety Scale%. Comparisons pre to post showed the relax—li

ation and combinatxon treatments to be snperior to the stcdy skiiis

all groups tested improved. : ' f‘iy' s ]_

3. Bifferential Aptitudeelest. The study ‘skills treatment was

-Eettér thén the relaxation treatment, pre to. post. The posttreatment

to follow—up analyses showed that the study skills treatment ‘ i

,variable, the study skills and combination grOups were equal at

PN N : SIS

",”‘"““’”'follow—up.” . FEET
P A 4/ Anxiety Different1a1 and Trait Anx1ety Scale.‘

/differences were found on these two varlabies.

i . N ',o"
5. Bigit Symbol. The study skil1s, relaxation, and no treatment

/
/ grOups were equlvalent on thIs variabie ac the posttreatment assess—j

. e K . R
e ;! . . vt

.Y
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improving performance on this variable..

‘5. Interpretations ,
A ‘The authors state that the«pattern of results pre to post éuggests'

that the study skills treatment was ‘most. effectiVe in reducing mathematics
,anxiety, but the relaxation’ treatment}was best in improv1ng general test

/fenxiety. The combination treatment produced improvements ‘on test anxiety

'and mathematics anx1ety, but was superior to the individual components only

; On the Digit Symbol Test. .‘; I . '-f'Z. ‘
By tne three—week follow-up, the relaxation treatment was superior .
to both the study skiils and combination groups on the Mathematics Anxiety
' ?Scale and Differential Aptitude Test. The re1ax?tion group continuéd to
i;-improve on ali three dependent variables over the follow—up period. This
.;continued improvement suggests the possible need for sufficient time t6

pmﬂeiapse for compiete development~of»amconditioned relaxation responserf—;—ﬁzf~i'

The authors conclude that cue—controlled Qeiaxation is a- potentiaiiy.“u;-m

””viabie intervention strategy for treatment o?/mathematics anxiety.

R

et

;'g/';’Q‘ e , R Abstractor~57Comment ‘jJ Ty R :};:ii.;ﬁ
/i . The weaknesses of the design of the study, which the ‘authors poiht_ e
A fut, make it diffienit to draw any. conclusions about the\efficacy of one

.treatment - of mathematics)anxiety over another. Besides the small sample
size, nonrepreSentativeness of the sample, and- lack of normative "data on
; some scales, the - ‘most critical flaw was}Fhe faiiure to inc ude the éontrol“
group 1 “the follow—upiassessment. Famillarity and experience with the
‘ instruments ~might ‘have caused the imprdvement oVer time on,“for f”'”“ﬂ' !
H-Q_the Teét Anxiety Scale and Differential Aptitude Test.’ Without foiiow—up
,F.testing of the controi group, thisaal ernate explanation cannot be exclgded

The authors stated they‘were 1nterested in determining’the reIative o

;efficacy of these intervention strategles for reducing mathematics anxiety v

ﬂand improv1ng mathematics performance. A more reailstic test of the treat-'

e .

ments\from this point. of view might be to examlne students performance in i;g{

'\\ : / . . /
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current or future mathematics course, of a simulated attempt to earn

ﬁéthéﬁéciééﬁ ‘The . failure of the study skills group 's improvement in _
o anxiety to- extend to ‘the. follow—up may be due to: lack of practice of the

“skills outs1de the experiment. And. the Digit uymbol Test seems like a

L3

poor measure of mathematics performance, albeit being anxiety-producing.

The design of the treatments also merits ‘some comments. The combined

g — L — -

. treatment attempted to prov1de both cue—controlled relaxation and study’
- skiiis in five hours. It is questionabie if these skills were ever ;“ ﬁ H"
attained in that time. “TIa- fact, five hours seems a short time to. learnn

| either the relaxation or study skiils alone. How do ve know if the subJects

; ever attained either of these skills°
. .The data analyses were fairly complex, ‘but 1t still seems that the
findings could have been written more clearly and- completelym, For example,
I could not find in the report the reSult of the un1variate ANOVA for the
Hathematics Anx1ety Scale for the posttreatment to foiiow—up assessments.

“Al86;" ‘Some. items on relat1ve eff1cacy in the summary—table—for post hoc =7 e

rom e e Y

"’.comparisons do not— eem “tobe” substantiated by the test. No discussion of

the testing of. assumptions for the MANOVA was’ included in the paper.'ﬁénd' 5
there is either an error in the- descriptive statistics for the study skills
group on- the Test Anxiety Scale, of an error in the text.ﬂ- K

To the authors credit, they .are cautious In their conclusions.:;;m__”mw_

.“\

Bécause of ‘the limitations of - the study, it is. difficult to conclude that

one,treatment 1s better, or that sIngie component treatments are better.

;than multiple component ones. There is some ‘indication that mathematics
anxiety can be improved by intervention, and that relaxation techniques'

may be useful. But definitive answers. must await further studies.




| Bar-Eli; Nurit and Raviv, Amiram.v UNDERACHIEVERS AS TUTORS.'. Journat’
ofeEdueationalAResearch—75' 139-143, January/February 1982..a 4

.Ebstract and comments prepared fpr I. M E. by GEORGE Wi BRIGHT, Northern .
Illinois University, DeKalb. T L . : T C_ :e,f;

'

3 ' - . ’ '.i

-_ > Purpose ' s : ' o :f o -,.'-\;T; Ll

- Underachieving fifth- and; sixth—grade students tutored second—
grade students in mathematics as a test, of the following hypotheses.”
,(a) The tutees improve :in mathematics more than second—grade stndents 7
iwho are not tutored. (b) The tutors. show more improVement in mathe— 3 ‘

mmatics, have fewer failing grades overall " and- show. a greater improvement
in seif-concept than underachieving fifth— and s1xth-grade students

-

e do not tutor. . oo e T

& 2. Rationale T FERE P A

' The research was conceptualized thhin the Learning Through Teaching ,.f

paradigm which derives from a large body .of peer teaching research..' _ Y}'
Recent research done- within this paradigm has examined the effects

-of the tutoring on the tutors in addition to the effects on the tutees,

and this study was: a continuation of these recent efforts.

'3. Research. ﬁesign and- Protedures. S S
Hnderachievers among ‘fifth and sixth graders ‘were defined ‘to’ be -
_\students with IQs of 110 or more, failing grades in mathematics, ‘and

failing grades ‘in at‘least two more - sub;écts (not including music,

drawing, and gardening) Second grad:7é viewed as approprlate for
(o]

ores of b or. c on a scale of

tutOring were those with mathematics

a, b, - All subjects werefboys "to ruleloutlpossible sex differences”‘

levels, and to prevent the concept of girls teaching b0ys and vice

S, -

- versa from interfering with the resuits of the program" (p. 140)




: , ;e : LT . B
.

"The fifth and sixth graders Were Selected as follows: ' ‘gwﬁuii
a. Scores on a nationally adminietered achievement test had to be

-
+ - -

‘ below 651. ; ' T ; o S - o .'
b: Then; scores on a group—administered Israelx adaptation of the - o

ibtéé:Thoindihe Intelligence Test had to be 90 %r above..

:c. Then, scores on the WISC (individually administered) had to be
110 or above. - ) : ’ ‘
Thirty—six boys'. satisfied these criterIa..

l

The second graders were selected as follows. AN '
a. Scores on a nationally administered achiewement test had to be
below657. o s o o ‘

A b. Scores nn MILCAN, "a new group intelligence test for the lower ‘ '
grades of primary school" (p.;140), had to be 90 or above. (No
reference fOr this test was prov1ded ) Iy ' .

c. The classroom teacher and the school psychologi ]had to aéreef*'_
. - that the student exhibited no pathology. - : S s _
" Of the students meeting these criteria,. the 36 with the highest IQs were ~\‘

’,

] selected as subJects.. ] ' ¥ ‘ .
(There is some tack of clarIty abont the number of pupils initiallyf

.. available for consideration. There 1s also no rationale given for the i
particular cut-off used for the various tests ) .’

_ ~ The 36 fifth and sixth graders completed -a self—concept questionnaire, ’f
and then the teaching project was explained to them. tots were drawn to'

select the 18. tutors, with selections of experlmental and control subjects o
matched on schools (there were threey and classes within schools., TWo T

Eﬁtafs and two control group subjects asked —~to. change ‘roles’,’ and that

i e

request was granted-—~The 18 second gradErs to be tutored were selected ‘ ',
“ﬂ,at random, with matchxng again for schools and classes.u Parents of all .

\ subjects gave permission for the tutoring program \TheJ18 tutors and 18 R
N - R -

\ tutees were randomly paired G

The tutor/tutee pairs met three times per week for about‘four months .-
At e .

These sessions were ‘in place o;)the regular mathematxcs:ciasses:v The‘
; experimenter visited each pair weekly and met alone with the tutor one.
afternoon per week The tgtor also met weekiy with -the- second grader s ;;f

teacher to plan. for the tutoring sessions. The pay for the tutor was

. extra help in learning English, which was.viewed as one of the most
D R




difficuit subjects. 'The'totai number of sessions ranged"from'ié to &6

subjects to 30 (15 tutors and 15 tutees) :, : vn‘_ L .

PR

~‘W X -The standardized mathematrcs test was administered as- a posLtest"

process, and flfth and sixth graders took an aiternative form of their
pretest. The tutors - were awarded certificates of: completion in\a public _
a88embly, and the following day . the fifth amd sixth graders completed the

= \

self—concept quesLionnaire a second time. a e R \

‘Analysis of covariance was applied to each measure,\with the'

A

'fcorresponding ‘Pretest as the covariate. gComparison of number of failing l -
grades resulted in 51gnificantly d1fferent regression - slopes for the'

‘experimental and control groups, so a t-test was used to analyze these
. \ VoY ' o

.data. _ S i 3

!

e et Dot i ] ) = T
The tutees showed more 1mprOVEment on the standardized mathematics

§ N
\ . [
\ 4
Vo '

test {p'iese than .655 than the non—tutored second graders. There was ’

no difference in the groups on class grades.
' . The tutors shoWed more 1mprovement on: the standardized mathematics

rtest (p less than 451) and more improvement in <lass . grades (p less than’

;.OS) than the non—tutoring f1fth and sixth graders.. The tutors also ‘had

significant decrease in number of: falling'grades on report cards (p.less

s

vthan .05) when compared to" the non-tutors. There was no significant e

. difference in self—concept. U ' s - ) o e

- SN . - C .o L
. . . . \ P - e /

. T : . . B . o /
g ' LT T, T e -_/
5. Interpgetations . l - Ty o o ' -
The findings support the assumption that peer‘tutorrug benefits_both

'the tutor and the tutee. The overall improVement in school work by the_: ‘,JH
| stutors is v1ewed as ‘the most important finding of the study. Such overali /-:i
7improvement may’ increase the confidence of the tutors and improve the
‘perceptions of teachers and parents about the likelihood of future
'achievement of. the tutors. This may 1mprove the motivation of the tutors i
and may alter the cycle cf underachievement. .;, __v' S ':; S 7‘7;'x
‘The: lack of 1mprovement of the tutees on class marks may be related f f a}

to the relatively coarse scale used at that grade. .Too,,teachers may have
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18 Lo

- : o

been reluctant to award improved mArks ‘to students who ‘were absent from

nnthematics ciasses three days per week. Alternately,iteachers may not

thus may have acted conservatively in’ awarding marks.v

‘ The laék of effect on self—concept may be due to’ the relatively short ,

-
L
P

duratioﬁ of the experiment.

“

LN _ ISt

T - Abstractor's Comments

' At a superficial level,.the study seems to be fairly cleanly. conducted,
though exact replication of the research might be somewhat difficult. Of
-particular concern in this regard is the seemingiy arbitrary cut-offs

; used for identifying the underachievers to be tutors “and the second.graders

to be tutees. The specific definition of underéchieving suggests that . the

definition of underachievement may have been created after the data’ for

: potential subjects were examined. }oo, the uniquenesses of the Israeli

educational system would prevent replication outside ‘Israel.

At a more detailed level the study lacks 1mportant information' namely,
. the reader does not know what behaviors took place during the tutoring. '
Apparently “the experlmenter dld not 1dent1fy for. the tutors what was.f:
expected of them. Further,'the report contains no information about what

the tutors actually did to try to help the tutees. Much fore information

about the range of behaviors occurring In the tutoring sessions won:];d

_.._-L. w2ZE

hﬂve,heen extremely helpful. . _ .
_Of potentially deep concern about this study is.that it doesn't seem
to represent a s1gnificant extension of the . theoretical model underlying

jit.' The best conc1u51on that can be made is’ that mathematics tutoring

apparently no attempt to determine what aspects of the tutoring experience
actnaily effected the observed changes. That seems to be the most 1mportant
Eind of information that 1s needed to. expand and clarify the learning-

throngh—teaching model. Additionai short—term studies probably 3on t be

ry useful'in prov1n1n this kind of 1nformation. f - /ﬂ
: Too: follow—up 1is needed to find out if the effects that éere observed

‘are sustained This relates to finding out what characteristics of - X

N

tutoring cause the 1mprovement among the Eﬁiaié. 1f continual tutoring _

oo — - N R i . A
. : oL . NoooT : o _s L
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18 required to maintain the gains that the tutors displayed, then tutoring

RS Finally, the results arising out of the self-concept data are somewhat
unexpected The description of the recognition. given to’ the- tutors in
the pubiic assembly caused this reviewer to expect a- strong self—concept .

,_improvement among the tutors. Further investigation of. the reasons for

the lack of. thIs effect wouid seem to be called for.. Certainly; the public

- of the-tutoring on self—concept cannot be sepatated from the combined
'effect of tutoring with publlc recognition.

n
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Abstract\and ‘comments . prepared for I. M.E by LARRY LEUTZINGER Area Education )

Agency\7, Cedar Falls, Iowa.. B - )
. '1. N ?iigé se ‘ . g ‘ ' : 1 . - - "' ' i‘ ‘

Follow Through Ihe programs oeing evaluated began’in rirst grade and
continued through third grade. The students tested were fifth and sixth"
"graders who had been out of the Follow Through program for two or three
'years. The students were evaluated in the areas of reading, spelling,wyord

,knowiedge language, mathematics computation, mathematics concepts, mathe—',\;A

matics problem solving, and sctence.; - _— .;

C 2. Rationale I . S 5‘“ . e .”/l;
When Direct Instruction Follow Through sites,were evaluated after

;rthree years "of instruction in the mid—1970s, the third—grade students

.SGZ in spelling, 60% in’ reading, and- 100% in language.‘ Whereas these
| data indicate that the Direct InstructIon programs were:- successfulh it Was'g,3_ﬁ
_ _deemed important to evaluate the progress of the students Involved in the -

i . .‘program in’ later years ‘to determine if their achievement levels remained ;}ﬁ¥~
¢ .;h‘ﬁigﬁ as compared to similar groups of students who had not been a(part ' :
| of Direct Instruction Follow Through.__ '

_5;, Research and Bes1gn Procedures | . » o
“TT““"“"‘ Iﬁ"1975““62ﬁ‘f1fth=“and s1xth—grade students who had*been'involved

li'in Birect InstructIon Follow Through 1n first through ‘third grades were
. tested u31ng the Met*opolitan Achzevement Test (MAT), Intermediate Level

--and Leveis I and II of the reading subtest of the W1de Range Achievement

" Test (WRAT) The students who part1prated were from five representatlve-_'~<.m
sites (East St. LOulS, Illinois' Smithv1lle, Tennessee‘ Uvalde, Texas, e
: - _ : . S

u
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" the same five sites. In addition, the Follow Through students ‘resuits
 were. compared to ‘the nationdl norm sample. The study was- replicated inf'”

. technique where the P values on analysis of covariance for each site were .

- ential sample sizes atithevvarious sites (page.81). j

'rgéﬁor the - Follow Through groups. at the 15 lévfl of significance,and 102 /

2o

Difton, Ohio' Tupelo, MississiPPi) which volunteered to be a. part °f thef »'*i‘ﬁ

study.‘ These students test :results were compared to those of 567,

) non—Follaw Through students of s1milar backgrounds and abilities from~:

1976 and involved ﬁ73 Follow Through students. In this study only four:"'f'”‘

«of the original five sites were involved. ' - ol f?

An immense amount of data was\gathered and scrutinized ‘The test

_resuits from all students involved were evaluated using—a‘quasi-experimental

design. For each Follow Through site, analysis ‘of covariance,was performed

:"

on each s”btest of the WRAT and MAT., The sites were then classified as‘

significant, suggestive of -a trend, or nonsignificant. A meta-analys1s\,

i e

.,_.

~changed to chi—square ratios and tested for'significance was then uséd.‘

units for each subtest at each grade level was calculated., The method

mgivés an estimate of the treatment ‘effect that is not biased by the differ—‘

Coy :

P The ANCOVA comparisons for each fifth— and sixth-giade group on aii

. the subtests of the WRAT. and- the MKT indicate that 56 of the site comparis ns -
favor the Follow Through groups at the .15 level of s%gnificance and 102 7 o
)Edbparisons ‘dre not’ statisticaily SIgnificént.' Twenty additional comparijonSH3g

‘hompérisons are not statistically significant. of the 180 possible

comparisons, only two favor the non—Follow Through groups, at the .15 lev'l
of significance.;'f . o : : i;. : o
- On the mathematics section o£.thelMAI,_whlchzincludes concept, comp"“’

‘and problenrsolving subtests, the Follow Through groups were favored at the
.15 level of . significance or better in 5 oI 11 comparisons on the compu'ation

subtest. On the concepts subtest 5 of the 14 comparisons favored theifﬁ“°“

3 Follow Through groups at the .05 level of s1gnificance.: On the. probleh 5'.

(
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solving subtest 7 of thet%
fat the - .15 level of sigyificance or bettet. Of the.39 possible comparlsonsw

comparisons favored the Follow Through groups

on the mathematics subfests of the MAT in only one case were the ‘non- L

Fbllow Through groups‘favored at the_.15 level of significance. .

{‘!7 On the meta—anaiysis using chi—square ratios for the pooIed resuits,:i
:the Follow Through groups were favored in 8 of the.12 subtest categories, i.'
for both.Grades 5 and 6. On the mathematics probiem—soiving subtest forgg;mélkf

4 fifth grade,.the chi-square analysis indicates a significance at the .05(4‘ ' ﬁ;
ilevel in favor of the Follow Through groups. At the siLth—grade level ' e
the results for each mathematlcs subtest favor the Follow Through groups‘“
at the .05 level of significance. ' S

When the Follow Through groups are compared to the norm sample, the - -

'percentile rankings on the WRAT and MAT subtests ind1cate a dramatic déctéééé“

from. third through s1xth grade. The average. of the percentiie ranklngs for ,:”if

,the sites involved on the mathematics subtest of the MAT is 627 at the end

of third\grade. By the end of fifth grade the average percentile ranking A

. /‘ ‘\ .
. [
'\;

/ _ R ' : _ . ‘
" 5./ Interpretations _ o L . o o
// Graduates of the Direct Instruction Foiiow Through Program perform L

//better than s1milar children who were not a part of the program as measured

‘// by”standardized achievement tests. The differences are most striking in
:// WREI reading and MAT mathematics problem solving and spelling. No outcomes

fﬁ%ﬁréﬁ‘the non=Follow Through groups at the .05 ‘level of significance;
wﬁiig’3lz of the comparisons favored the Follow Through groups.

. While the Follow Through graduates outperform other/lou—incomeififth _;;fi
and sixth graders in their communities, they faii to keep np with middle—

income students. The failure ‘appears to occur in computational sklll

e -

~<——-development in. mathematics and vocabulary development ‘and reading comprehen51on.p
"In order for these children to become fully literate adults, At appears

they need high-quality Instructional programs in the‘-ntermediate gradey_

(and probably beyond)" (page 89) _' O




o Lo o Abstractor s Comments S E R

i

Y Before beginning my critique of tée article, a brief explanation of

' the Fbilow Through program is in order.. Follow’ Through was designed as N

;both a- research and a demonstration project for disadvantaged children ‘as
a foiiow—up to the Head Start Program. Developers ofsinnovative programs'i

worked with local school districts or sites who volunteered to implement';

Follow Through was, conceived in 1967 and is'tv argest educational -

experiment ever conducted with over 500 million dollars invested in’ 15

o years. The costs of. evaluating the various programs aione were estimated»;
at 50 million doilars. ) ‘
T, The résults of the evaluation of the Foiiow Through programs point to~

v
o the superiority of the Direct: Instruction Model to. others ﬁsed However,;

\ questions were raised about the evaluation regarding the lack of comparable.ﬁi

control grOups ‘and the reliability of - using non—Follow ThrOugh data as the .
basis of comparison. The same questions can be raised regarding this study,_ﬁ
but someone with a stronger statistical background that -I shouid do sq '

= \
Not being a statist1c1an by nature, one of two things usually happens

' ehen I come. across masses ‘of data. I either am greatiy impressed by the -

insight and perseverance it took to complete and evaluate the information,

Ry T
Poate ot

For this study I was impressed by the amount .of data. To do an analysis:

S Tevores. - s
~ Ta of covariance with as many variables as were involved is a monumentai task

'u‘lﬁ’ e - ;-
' éven for. a compnter.; Then to analyze the scores of each subtest for o

significance is impressive. . . L
What bothers me about the statistics, and this may be my naivety
again, is -the lack of consistency in the. reporting of the results.‘ Some of
- this inconsistency is~due to-misprints ‘or deletions.—*These kinds of*errors

are understandabie when this much information is reported Heaven knoys,.
T

there may be a mispelling or two in this very review. S
. _ Sd

§
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' On Table II it appears the numbers listed for the mathematics computation
Subtest in the 1976 study;are misrepresented, since only three sites are -
7 listed —- ot six. In Table III‘the degrees of ‘freedom for the Grade 6 ,
; .—language subtest shouid be 14. on Table III the\title indicates that there ;,fv

are seven Follow Through s1tes. While the number of sites<gsed in the comparison v

.'varied for different anaiyses, at times being ten, eight, five:\four, and

o S

three, seven is not a likely number and represents a misprint. The mIsprInt\\\\\;;;

.aside, this inconsistency 1n the number of sites inciuded in the various

analyses raises questions regard&ng the intent of the statistics. _

AN

- On Table I the" sample sizes for the f1fth grades are 1isted But later

\ S S

: ey

Table VI and ‘for tbe Tupelo, SmithVille, and- Dayton sites on Table Viz. - =

MNo reeson is 1isted for these discrepancies.,

!

7 While this study professes to assess the later effects of the Direct

.;Instruction Follow Through at five diverse sItes, in none of the eight
: tables displaying information is a complete picture presented By my

' count, in 64 cases ‘data are. missing or unavaiiable. on’ some of .the tables .

’,nearly 20/ of the data is miss1ng.' Even the tables which have no missing 7

data are dependent on previous reSults where data were missing.' It is
difficuit to draw valid conclusions from incomplete data. '{'

S L When presenting 1nformation, usually the least massaged da\a appear

first. In this study that 'is not the case. The unadjusted percentiles
for the subtests on the MAT and WRAT. appear near the end of the report.
For those scores. the fifth—grade Follow Through groups are statist1cally

. no different than the non—Follow Through groups in’ the MAT reading, totai
':“T”mathematics, spelling, and science subtests.v From previOus tables the

.:./\

- to the non—Follow Through groups. . For the fifth-grade groups in 1975

.:this was not true.

- - ce R

Since percentile rankings are not che most sophisticated means of
fevaiuating data, perhaps they should be replaced by more profound methods.
On the other hand it was the last sets of - percentile scores that made

tlie greatest Impress1on on me. In those, the longitudinal analyses of the

-

S ] ) e e . . . ) o ) , . . o
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percentiles for the two tests were dispigyed Despite the/fact that data‘

to; implement and evaluate instructionfl programs in the intermediate grades-

“that systematically utilize principles of dﬁrect Instrnction, which include

mastery*learning, high 1eve1 of feedback

‘ Despite\its shortcomings, thIS ar lcie addresses a real need in o -
educational research that of longitudinal evaluation of programs and

‘projects. The effort was made in\that regard is commendable. In the future,

researchers should attempt to build in a data collection scheme which L /

assegsment. . . ¢ ; s f'/

& .- .
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ON CONCEPTUAL DEVELOPMENT IN PRIMARY SCHOOL CHILDREN.

<

Journal of Education Research 8:

N : . N .

EFFECTS OF A BILINGUAL I INSTRUCTIONAL PROGRAM
Alberta L

31=43;. Marc’h 1982. :
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Cathcart, w.,George.
Abstract and comments prepared “for" I M.E. by DOUGLAS H. CLEMENTS

Kent State Universﬁty, Kent, Ohlo.

i .

'

Purpose

concept formation and cognitive functloning as: measured by
Piagetian conservation tasks and related verbal rationalizations.

2.

including increas ed

-~ in them perform higher on assessments of cognitive development,

The purpose of the study was to’ investigate whether a
bilingual instructional program wou1d positiveiy affect children s

‘Seem to have some cognitive advantages over unilingual children,

i

achievement, and

Evidence is. reviewed that children who are fully bilingual

Rationale
'cognitive plasticity,_
Do bilingual instructional programs
Evaluations of bilingual

divergent thinking ability.
provide these advantages for students’
programs in Canada provide ‘some evidence that children enrolled

N

intelligence, and divergent thinking, however, it appears that

a threshold of linguistic competence must be attained for these
effects to manifest themselvesh\ Evidence concérning effects of
bilingual instruction on concept devElopment as defined by ‘
Piagetian conservatlon tasks is sparse,‘but seemS\to indicate A

that children in the programs perform as well or bette;\than\\\\ A

their monolingual controls. ' . ; ' R

four boys and four girls h

Research Design and Procedures
randomly selected from each program (French]English bilingual or

Subjects were 192 children.

‘3. e
English) at each of grades 1, 2, and ‘3. 4n each of four schools.
measure’ concept formatidn, they were administered ‘a 16-item ‘test

/i
/. v
/ﬁ S




’ assessing number and measurement conservation;;

'rearrangement, and quantity. Four me3Surement subtests 1nc10déd
,,length, area, mass, .and ; volume., Order of administiation of the,
subtests was counterbalanced.' In addition, as a meas{re of

cognitive functionlng, children s: rationalizatiOns for conservation" v

.were categoriZed .as (a) operationa& identity, (b) substantive
ideutity, (c) reversibility, (d) compensation, or (e) other.’ If
a rationalization was given, a second was requested. The researcher
and two graduate ass1stants tested all children individually.«'
.‘Adequate reliability of _ the conservatlon test was/ assumed based

on previous research. Inter-rater reliability ffr the classificacion

/

IOf the rationalizations was - determined to be .88.

For the_second- and th1r€~grade students, percentile scores .

covarianca (grade x program X sex) No'cova7iate was‘availablé”

for the first—grade students.

%0 FMEEE ~ // T s

The adjusted means of the bilingual g p were higher on five d

groups had identlcal means on one subtest. Results of the analysis

t‘of variance adjusted for readiness scores revealed that these , v

| differences were significant for only/two subtests, addit1ve4
The number of second rationalizatlons g1ven was taken to be
a indicator’ of cogn1t1ve flexlblllty. The difference in the \&)/7
unadjusted means was statisticaiiy sxgnificant in favor of the
bilingual children, however, the adjusted means were not p‘ ‘
significantly dlfferent. Since’there was a significant grade—by-:
-program interaction, separate analyses were performed for the

grade 2 and grade 3 samples.‘ There was no difference at the .

. 1
LW

Ca
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’giadé é'level iut the a&jﬁchd mean of the bilingual grade 3 classes
was significant:;}qreater than the adjusted mean ‘of the English
'classes. ' The. ‘adjusted Pean of the children in the bilingual

classes on the rationa ization of reVersibility was also ,
significantly greater than the corresponding mean of. the children iﬁi&j

tn the English classes. No other means_ differed significantly.

There were a1so some: grade differences. The ‘mean of the grade

of second rationalizations giVen. Therée were no. significant -
'differences on any other items. B A _ _
: Since none of these results included grade 1 children, t tests -
done betWeen the bilingual and the English classes were reported. ‘
“--subtests. There was a significant difference in favor of the S
Biiingual group on the number of second rationalizations given

S ‘

'7? ‘at grades '1°and "3, but not at grade 2.

: 5; AInterpretations_'

~

: g The author pointed out taat at best the "study provides T
"'only weak support for the hypothesis that the concepts of number,:

the magnitude of the a€vantage for the biiingual group did
increase as time in the program inc:eased, offering su port for
thc "threshold" theory, thch maintains that’ a certain—ievéi or
'fluency needs must be attained before differences can be observed.
The author suggested that the reSults were more convincing
‘_ with regard to cognitive functioning,'as the number of second
:rationalizations and the use of reversibillty were both at a
higher. 1evel in children from “the bllingual classes. ‘He argued

: that this' was not ‘due to greater verbal ability, for controlling

N

for réadiness score shouid have controiled. th1s varzable to some -extent.
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bilingual classes provide justification for their continuation.

| -

--K"*_l:l—' AR Abstractor 5 cgmments

While the findings are not strongly in favor of bilingual

instructional programs; they are suggestive, and certainly .

Y

1

indicate that these programs do not haVe any harmful effects on
cognitive development as measuxed by conservation tasks.

vVColiaborative research, us1ng these and other tasks \is needed

"uééd generally lend validity and reiiabiiity to the findings.

However, several questions can still be raised. The author

states that children "who experienced difficulty often transferred

4'fout of the biiinguai program or never registered in it. There-_

fore; the 'better pupils were in the bilingual program ‘(p+36).
B - To what degree could the finding that the children in the bilingual
2 program increased their advantage from first to third grade be
attributable to the attrition of those children who were. not,

‘for whatever reason, benefitting from the bilingual program?

'i?ff}_ﬁ-/

controlled for initial dlfferences., But 1s it certain that
controlling for variance in readiness controlled for any variance

in development’ Also, what ‘of other differences that might have .

existed between the programs’ It is not ciear if the

curricula
/were equivalent, and, poss1bly more 1mportant, if the téachéfs who ,
S choose to teach in the special bilingual program were theﬁséives' T

!
f
i
i
]

_speclal in any way. However,r
that the only d1fference between the experimental and control I

O
=}
[«
!
rel
!
Oi
i
0
8!
T
o
et
R
a
l'?
(84
32
m
Hh
5
[l
Hi
S
=N
o
T
<
(1
=%
o
He
[
5“
00
[+
N
A
-
=1
0
e
"
e
0.
rt
He
[0}
:1

e n.__.

_extent the study also highlights the importance of the role of -




—— e . i . \

oriented researchers.

“ It is assumed that children s rationalizations are a measure "

Tof their 1eve1 of cognitive functioning. Children in the
bilingual program gave more reversibility—type arguments, the

\.
- use of which was shown ‘in previous research to be related to

higher performance. It is interesting to speculate. does
treuslation between languages promote the development of a )
:“reversibility mind—set’ Other, possibly non-verbal, Essessments

of reversibility and cognitive functioning may provide interesting'.v

insights into tﬁeée problems - R - '
The stucy provides a useful revzew of the reséarch and offers h

‘eviEEEce that bilinguai p"ograms are not harmfui and may. be . \1.~'

heneficial to children s cognltive development. It also ra1ses

interesting questions for future educational. and developmental’

© résearch. . B .' _ BRI _-<
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Copk; Cathy J. and Dossey, John A. BASIC FACQ.THINKING STRﬁTEGIES FOR :

HHETIPLICATION —~= REVISITED. Journal-for- Researchsin MathematicssEducation
13: 163—171,‘May 1982. — L

\

\ |

'Abstract and comments prepared ‘for I. M E. by JOSEPH N. PAYNE, UniVersity o
,of Michigan. , _ O .
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1.. Purpose 1‘.
o The purpose

used thinking patterns based on special grOups of related facts. Th

second.approach was based on the,siae of the factors.;ﬂ

»

2. Rationale /\ I FE I

Studies as early as 1935 were referenced to indicate interest 1
basic fact instruction. The study done by Thornton in 1978 was used?

1 as a model for the research by Cook and Dossey. Thornton s study" dealt

twith addition; subtraction, muitiplxcation, and division facts in grades

| 2'and 4. Cook and Dossey modified Thornton's study by claiming to remove
the experimenter bias by having reguiar classroom teachers do the teachiug. o

" In addition, in—serv1ce was given to both treatment groups to equate _ j,v‘ ‘

',drill—and—practice time to remove a problem they state may have existed
in the Thornton study: Further, they lengthened the retentiou time and

used grade 3 to assess early’ learning of the facts, suggesting that

_ Thornton's work in grade 4 may have been on relearning facts.

- . ] . L

-
Y

3. Research Besign and Procedures B e ™ =
‘The sample consisted of 220 (erroneously reported as 219 on page

: 16#) grade 3 students from Schaumburg,_Illinois. Schools and third=

_ grade classes -were chosen at random, but there was no indication whether :
t,gafments were assigned to- schools randomiy. Two | of the original classes
were dropped because one school dld not ‘follow the research design. The
elimiuation of one school resulted in reiativeiy unequal treatment groups,- fi

n= 134 for 1hinking Strategies and- n = 86 for Factor Srze.

- [
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The Cognitive Abiiities Test was used as: an aptitude test,/with no »n_'*'\fgi
f”"aignificant differences reported for the two treatment groups (t = 0 07;' - ”}fj’am

.. df = 218). Actual mean scores on the test were not included in th r,;.n;

}‘,~report. ) . . ) g
4 The first in—service day (iength of session not specified) dealt 4 =
with the teaching schedule for the nine-week experimental period. ‘on gbi,r
‘the second day (1ength again not Specified), teachers in both groups IR
rlconstructed games and activities.; ‘ ,’ ] ‘ T
Instruction lasted for nine school weeks for 20 minutes a day, o ﬂ. .

beginning in mid-January. A one—minute timed quiz was given each week

on the facts studied so far, but no indication was given on- how it was o .w/%
.,,scored and apparently no analysis was made of the resuits.-,_ . . ";/ffp
- Dependént fieasures were -the numbér of “the 55 multiplication facts ,;/'

students got correct in two minutes: Students were told to do the easiest

‘ones first. The facts»tests were given as a pretest, at the end of the

T s

3rd, 6th, and 9th week of instruction and eight weeks later as a retention f

test, with facts in &' different random order for-each test. During ‘the L
eight;weeks before the retention test; the classes studied the concept T
- /L e /—- N . ¥
. of division, division facts, and other;topics. .4M);ﬂ/wﬁ7/’}” ’

Means and standard deviations on. each’ test are reported by treatments .

and for the entire sample. A one—way ANOVA“was done for growth scores .

from pretest, -and a1so for growth scores between successive tests. A

: two-way ANOVA was done using method x aptitude, with aptitude defined
a8 "high" for score above 120 on the Cognitive Abilities Test and "low".

77777 ,__/-

cts of the two treatments were examined

below 100+ Bifferentiai e o
for 14 "hard_f"" ' (6x7, 6x8,. 6x9, x4, 7x6, 7x7,:7x8, 7x9, 8x6, 8x7, . - .. - .
f 9x4,. 9?6 .9x7, and 9x8) - : o SR

4 ‘Z?iﬁéiﬁ§§' . | S L n
For the Thinking Strategies and Factor Size treatments the mean

' scores were, respectiveiy. pretest, 12. 29 12, 69 test 1, 28739, 28. 24"test 2
o 39. 00 35 00, posttest, 46. 60 43 55' and retention test, 48 32 45 27.

FOr growth scores from the pretest, p < .05 fer test 2, posttest, and




‘retention test in favor of the Thinking Strategies. For gro§EHHEEEﬁeéﬁ
'successive tests,. test 2 -itest 1 favored thinking strategies, but no_ :
other difference was s1gnificant. (The article erroneousiy reports '

e

‘ posttest - test 2 as significant'ithe table shows p = .25., Actual growth i

groups gained 8. 92 and 9. 75 respectively, in(Thinking Strategies,
‘"only 5. 33 and 7 26, respectively, in Factor Size. . A methods 'x ap

‘but
itude
analysis of the-results on the 14 hard facts showed aptitude as alsignificant
factor, high aptitude mean was about 11 and.low aptitude Gean was about. -
6. - T ' T 7

_‘,5;,h istérpretations

3 S

ﬁultiplication facts; although both groups achieved a high level mastery
, iﬁ the éﬁ&.; The investigators suggest that ‘the rapid growth daring the
f0urth through sixth weeks for the Thinking atrategies group ";..\allows

for a shorter time to be spent on the facts and morE’time on the reviewing
,fand relating these thinking strategies to the retention of the basic
”facts“ (page 170) “They note. that teachers can be trained to teach thinking Co

strategies in a short period (two days)

T . : . ) :"7 - o - ) ‘” o . - . o - 7
?‘,k_" ' ' Abstractor's Comments‘ o @ . : I

"~ the rapid growth -of the Thinking Strategies group during the second three-

week period of instruction is new, Suggesting that students need three

weeks for warm-up before the approach us:ng thinking strategies begins to '
'take hold. Evidently, the major heuristics that must develop for thinking

strategies must "be practiced a Iot ‘before their effectiveness can be

récogni;ed in the results. _ ’ f \ -




- more effective for the harder facts, when Thornton found such startling‘
’ differences. Could it be that this study did not utilize her strategies :
' for the\harder facts’, Why was aptitude the more important factor here‘ ,:Q

— oo q

in the posttest—to—retention—test period. Further, with such excellent - :v{;
'\results on- multiplication, it wouid be vaiuable to have results on . _'
division.“ TTe results for multiplication and division must be related.:f,:"

in Thornton s study. What strategies did students use who were in- the

Factor Size group? Further, what did teachers do to help childnen find

énéwérs? Surely, they would have skip counted 'added . or. done something.

"'Interviews and reports on what teachets actuaily did would have given

+ ,/v_ v.

more information on what happened in xch treatment.n
: ' Comparisons with Thornton s study w0uld have been\easier if comparable .b"
‘tests and times had been used. Thornton used 100 fact tests, with three—
minute intervals, and identified 49 facts as ﬂhard " while Cook and

\
- L e . .
1 r/

Dossey used 55" facts, with two-minute intervals, and identified 14 "hard" ‘

facts. ' o .i o - _ ; : : .

Both treatments had’a more carefully laid—out plan ‘For fact 1éafni5§

'than is usually found. Nine weeRs of instruction were provided., Eiméd k

: tests were given-often. Games and practice were inciuded. _From all -
this claSSroom work it should be clear to teachers and students that =
fact_learning is important and that time must be provided both for dFvelopment
and practicei‘ A;g;anned—prqgram~u31ng thinking strategies over an "extended -

p;riod of time may .be the message teachers and*turrf”*run“piannérs—sﬁouia

draw from this study. L -
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' Galbraith, P.L. THE MATHEMATICAL VITALITY OF SECONDARY MATHEMAT'cs
- GRADUATES AND PROSPECTIVE TEACHERS:|
: SfﬁdieS‘in Hathematics'JB: *89:1129

»

<

»

}Department of Victoria,,Australia.~

1. ﬁPurpose ' -7-'_ ,'

;mathematics education. the mat ematical charac eristics of prospective

teachers, and the notion of leyelseof understanding" (p. 89).
S - / ,

g

2. - Raticmale . _f// . ) :

' " ‘Those who have sough to explain thé"ga§=se£aeeﬁ thé intentions o
. curriculum reformers and(phat has been’ achieved in the classroom have' .

viewed the mathematical characteristics of teachers as a’ possible source . -

. of explanation. Mathematics educators have marvelled at the fact that . - -

many students who have undertaken extensive'studies in mathematics, either

‘at high school or in undergraduate courses, still seem to approach

-mathématics as though it were a.matter of appiying set ruies to produce . <

routine answers

4nd have not been Supported by reiiable evidence estaHlishing
e

the nature and extent of students' misunderstandings and misconceptions.

are anecdotal,
Respected writers such as Howson (1975), Gray (1975), and Buckland
.(1969) _have argued that mathematics graduates, especially those . who are
. ﬂpreparing to become teachers, often lack a lively understanding of and v
sound competence in mathematical inquiry. These writers echo a widespread o
fear that/deficits in the present crop of prospective teachers will be

transmitt3d~t°”the“ﬂeXC"geHEPatien~o£-student3~in_elementary and high schoolrw;—f;

'/In this study, the researcher proposes to investigate the mathematical

vitality of mathematics students who are among those currently enrol led 7?‘-
//in the first year of an undergraduate program, and‘those who ‘are undertaking‘J

/" a course of teacher preparatIon after” completion of an undergraduate degree.‘
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3 - Research Desigplandlﬁrocedures _ , :
: The author asks what kinds of attributes would one expect to" find

in a mathematically aware student : These attributes, which the author'

Vil

chooses to refer to under an umbreiia term. mathematical vitaiity > are
Mthose which he expects to be derived from a range of mainstream courses i e
in mathematics and not. from any particular course. ', His chosen criterion " ..

. attributes include.

(1) 3Appreciatidn of logical form including the abilitv to i

4 S (a) write and interpret inferential statements,' L

\"' c (by distinguish between necessary and sufflcient conditions
i\ ' B : and between implication ‘and equivalence, '

b () understand ‘the" relation between statement and converse,hr__i

‘ - o (d) use counter examples effectively,,;'f , DRI
ve (e) . evaluate the validity of extended chains of reasoning such

as proofs. E ! .
o . ' . - B X - S o
T (2) A knowledge of the major conventiors such éé'LXl_and /x and
. A "Eﬁé‘éapacity EB-iﬁtéipféE'Eﬁém in contéxt and with consistency. -
. . P R J
(3)  The ability to inte?%qet the precise meaning of statements,

judge whether specific criteria are adequate
Te - ] . .

‘e.g. definitions, arj

'or have,been met.

(4) 4An. understanding of undameutal notions of aualysis such ‘as the
distinction between the limit and value of a,function, and

between continuous and diffefeutiableﬂ / oo ' ’ : N
. ,H/ri ’ 3 L .

(&)

~
-

*:should have the dimension of (length) -..L, o

o (7 ,Awareness of the arbitrary meaning of'a definition in mathematics, .
| and the capacity to explore properties of a mathematical system

using a defined operation such as a * b,= 2(a + b)

o (
(8) Aaareness of" the nature of the domain of a function and its

importance. in a variety of contexts. - (pp. 91-92)
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These attributes have been incorporated into an 18—it-n test utilizing

RN

multiple—choice responses. ) : _
In order to check whether the ‘test items were reliable, the author,‘

tried th-n out OVer a four—year period in’ one university on students who

included a major or a minor study in mathematics._ The author reports that
_ the/distributiou of - respguse patterns was relatively stable over the

period of trials." E S N A
The study was then carried Out ou two groups of Students iu universities*

in three Australian states.. One group replicated the characteristics of
the original trial group. The other group. comprised students who had’
just completed high .school and who are studying a "typical" first—year

course in mathematics.- o o o - ‘."vafmg;_gitﬁrft;

P A

graduate sample. Withiu each group a t-test was carried out in order to
determiue whether the amount of prior study in mathematics was a significaut

carried out on groups of items which ‘were expected .tp measure the ‘same

attribute to ascertain whether success on any items was related to success -

. on other items 3 . ; 7'.‘k?.
4. Fimdings = . T

Tﬁe t-tests did not show any significant difference in either group
accordiug to. the amount of prior study at. high school or at university.
Although the proportion of correct responses is usually higher at. the post—-

graduate level, the author argues that. - - T :

"\, graduate group to close in on the correct alternative in comparison:

i:* = ia~general~there—is—no-tendency—for-the~responses"of—the—post=rfrg*————

with the corresponding undergraduate»patterns. (p. 102)

./'., . . T X e e . -
- © L

céass tabulations did i not reveal any discernible hierarchy among

items which embodied similar mathematical tasks. -

! .-

e . . . KA o
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Aruitoxt provided by Eic:
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to precise syllabus content and Curriculum emphasis" (p; 107) For _
postgraduate students, mathematical vitality is/independent of the particularij”
tertiary institution and of specific units studied. Moreover, he argues ’

that the misconceptions revealed by the test tend to remain and are

=—-—unaffected—despite~further courses in mathematics. He contends that

mathematical vitality is not improved by studying more mathematics at

university.- : E .
v e
: ' "In- order to explain the poor performance of both groups on many items,

: the author invokes a distinction between relational" and "instrumental"
understanding (cf . Skemp; 1976) An instrumental understanding of mathematics
consists of mastering a collection/of rules and procedures which are to '
‘be applied in isolation from other elements of mathematical understanding.kv

f_ On the other hand a striving for consistency, coherence, and a sense of

interrelationships among fundamental mathematical 1deas characterize R

&

/..

Aruitoxt provided by Eic:




! / . . .
It seems that relational intent on the part/of the é', - gfx"ghbf;j

,,,,,,,

instructor can be defeated when ' success Ean be . o
achieved by retreating to- and performing ao an” Instrumental v
level, e.g. by learning and. reproducing content and ///{/«
: techniques for examination purposes (p.uIGS};f»‘;i f;,f
: 1 . .

teachers are likely o perpetuate instrumentai patterns of learnIng in theiv
own classrooms Previous research on links between teacher knowledge i

I

and ‘student performance has- tended to concentrate on teachers knowledge

of specific mathematical content., HoweVer, mathematical vitality asbm

* a measure of"relatlonal mathematIcs " is quxte different from 'mere content .

knowledge ‘ It is recommended that further research on this cha%acteristic,,"

;of teachers and the mathematical performance of tbeir students be undertaken

~
. .- .

: =4 ' B S T
" " ‘ .o L " B
Abstractor's- Commernts B

— . . . A 1

In t is section, ‘I ask about the author s interpretation of test

~reeu1ts,/offer some explanatory remarks about ‘the Australian context in

and relate this distinction fo some limitations "of the conceptual framework \;“71f

i

of the study itself. : o _ . _ w SR o~

The author does leave unexplained the wide range of correct responses,‘;

!

ra feature common to both groups. For the undergraduate sample, the proportionyi
vof correct responses is as high as 94%: and as low as’ SZ.f Is it possible

that some items are more closely related to .the . specific content of
mathematics courses than others9 Readers w0uld be interested to know

what explanation the author might offer for this feature.- Nor does the -;i}'b'

better on many 1tems than that of the undergraduate group.x It may be‘

Ve :
true that some elements of : the former group cannot be distinguished from

iother elements according to the number of units of mathematics studied at

8

ERI

Aruitoxt provided by Eic:
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'tertiary le;el. However, its performance can be distinguished as generally

”l cn many ltems than that of the unﬁsrgraduate group. The J“;

- more success

. performance of the undergraduate group outstrips that of the postgradnate’ | -
group on three items only. Given the author s contention that My ”thematical ;fa}g
vttality—is not enhanced by the mere process of studying more mathematics ;g -

o -.at the tertiary level" w." 107), any discrepancy in performance between o
o :the two groups should'be addressed. _ }ﬁ?

The author s reasons for. treating his. two sample groups from a
vstate to state. Many Australian readers of the study would Support these e

in mathematics. However, an overseas reader may need to be aware that
mathematics courses in the final year of high school in Australia are E
7 ;usually academicaiiy oriented with most courses containing solid compon— 'gj;'h':
\\\.Aents/of calculus and statistics. Thoseé who in the undergraduate sample '
were enroiied in "typicai rirst—year\mathematics courses at; university
Ifhad, on the basis of their high school results, successfully gained entry ‘
xto university as distinct from a college of advanced education. it is aiso
likely that those typical first—year courses had as prerequisites certain T
mathematics courses at year 12 which in thelr turn required a. high tevel '
of performance in mathematics courses in the preceding years, Thus, the,,é
first—year\undergraduate samplewwonld ‘contain a specially selected group'j
: e Lo

of students.-' L : . ~
s .conclisions do cast a gloomy shadow over the claims of'

The author

e

whether they do indeed mEasure mathematica1 vitality. Clearly the items
reqnire students to exhibit a degree of mathematicai insrght and iogicai.
"!:’ discrimination, but among thia characteristics of mathematical v1ta1ity '
I wouid expect to see an nnderstanding of the 1nteraction between mathematics":;;

,and reality, for example, the ability to ‘use a- mathematical model "to_.-

fheip raise or answer questions about physicai reaiity, as weii as techniques,f o
{ e / . . - . - .

‘- : i - o el -
. .




“for exploring the- behavior of the models themselves (Buck and Buck

’..gated by his study.

3 are employed by Gaibraxth in Interpretlng his. resu’

Sy

a : . . N

965). Given Galbraith s emphasis on rela’ional understanding, one’ would
At issue is the way in which the terms. relalional" and "instrumental"‘

His use. of these \\&
adjectives in three quite different contexts needs frr more unpacking if : .

;bunderstanding can be maintained clearly and eonsistently 'ven with relatively

”*and instrumental’ understanding still more implausible when it is extended~*4~~wmefrj

‘bsimple cognitive performances. I find this distinction betWeen relational'

to the kinds of complex mathematical performances which-are embodied in.

TGalbraith's test items.' Even those students who know how to differentiate

:know, in a possibly rudimentary way, when it is appropriate to:do so,:

;and they are also likely to have a sense of what constitutes an appropriate

,resuit when that. operation is applied. In this respect they seem to dIsplay ,

a meaSure of relational understanding, -and if So one- cannot s1mply classify

'”of mathematical performance. However, his intended meaning is far from |

FIE

'to'"relationai mathematxcs and "instrumental mathematics

‘the causai iinks need more 1nterpretation and elucidation.. They need«togﬁgﬁ-{fr

their performance as solely Instrumental. Further dIfficulties arise

impression that he is refer ing to some consistently identifiable attribute .

PO
v

cl&ar’ Similarly, his® references to. relational teaching aand "instrumental ' 6‘51

distinctions with very few guideposts.-“Is it intended that the links ~f-.' ,__‘iiz'

' between relationalfinstrumental teaching, relational/1nstrumental mathematics,,h-

and relational/instrumental understanding are causal’K.If they are,‘then

s T

as one’ slips from teachIng to mathematxcs, and from mathematics to understanding.




#

. o - , . z
i

[P : o .
I suspect that Galbraith i;tends to use tnese terms, fn order to orient the’
reader to examine the: beliefs, purposes, and values which underpin different
contexts of teachIng and~learning mathematics. He does allude ta ‘the. kinds e
of beliefs, purposes, and ralues which might haVe influenced the poor B

performance of students om the test.' But theSe conjectures are gost hoc

. rationalizations of hIS test resuits, and they draw attention to the

underlying 1nabi1ity of his conceptual framework .to illuminate our under- - ¥f

standing of teaching and iearning mathematics.;ﬂ-n , T .
. G braith s study has sought to use psychological explanations of

teaching ‘and 1earning mathematics. His use of a. distinction between "

relational and 1nstrumenta1 understanding, and his extension of that

" The conceptual framework of h1s study with its inherent psychological
reductionism conceals and precludes a fuller and more complete description‘;;f:t

of the social context of teaching. ‘That - context should include reference,ff/_

[
ledge which govern what{happens in classrooms. Galbraith suggests a link

Eetween certain patterns of“teaching and certain kinds of iearning ‘.;' __g._

e

_'7

£

Outcomes. But his: conceptual framework is. bound to ignore important
questions of -how and why certain approaches to teaching and 1earuing ‘
predominate in the mathematics classrdom. Galbraith quite rightly refuses

R
‘to explain such outcomes iu terms of teachers knowiedge, but his

A

T

. ,7,.,,7,7,i,u-

in order to investigate these alternatIves, Galbraith would need to throw T

off the blinkers of & categorization of teaching and learning which hasv‘
become totally dependent upon psycholoOical classificatory systems.?_Hish”

- own - conceptual framework does not allow him to explore tﬁe p0551bi1ity that

/students, whether in school or universxty, learn: not only the subJect matter
of mathematics, but through their work they are taught the appropriate forms

in which to cast their'knowledge. This notion of work as a social and ethical

i”construct is necessary, in order to pbrtray effectively the social dimension of

the acquisition and.application of mathematical knowledge.

AR . : . -
\ . . o

i : . ; — . . Teh
L e LT e -

e .
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L psychological reductionist model of teaching and learning distorts N —~
"the nature of. mathematics Itself7in treating it as an 1solated intellectual '

enterprise. Mathtm”tics 1s a human act1v1ty whose development cannot be SRR

understood without T ference to an historically situated community of

5cholars. The develo'jent and vitality of mathematical knowledge are not

“well portrayed by the

N\
S

. test.

Mathematics, as Buck (1965) argues, is - o co ' PO

o .

"4; - marked by\inve tions, distoveries, guesses hothﬁgood and

S ’ bad, and ....the frontier of its growth is covered by
interesting una swered questions (p..951) T

ﬁalbraith s notion of mathe atical vitality bears only a siight resemblence
'Vto this picture of mathematj%s as an intellectual craft carrled out in a

‘community of other vital minds. HlS notion of mathematical vitality is

confined and attenuated unde the influence of his own. conceptual framework .

That framework prevents us from exploring 1mportant sociai dimensxons of _
particuiar, the beliefs, purposes, and valuesA

To

'-‘mathematical knowledge, and 1}

which influence how mathematic K

1s taught and learned BT
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Khoury, Helen Adi and Behr, Merlyn. STUDENT PERFORMANCE INDIVIDUAL

DIFFERENCES AND MODES _OF REPRESENTATION.W Journal for ResearChA%n
; Mathematics Education 13: 3~153 January 1982. . :

? Abstract and comments prepared for 1. M. E by J. PAUL MoLAUGHLIN ; “N;
'.Purdue Hniversity Calumet, ‘Hammond , Indiana. ST

1 Pirpese o o
Potential sources of variability on tasks which require an

T -
ot

Jinterplay between representatIonal modes are of interest. This study

.iinVestigated the relationshlp of: two varlables == field dependence/
independence and spatial v15ualization abillty - to performance of
college students on retention tests 1nvolv1ng problems presented 1n.
'ta) pictorial iiode only, (b) symbollc mode oniy, and (c) mixed

'-symbolic/pictorial ‘modes: "'The" study also. investigated the extent to -
which the four variables - field dependence/independence, spatial .
visualization abilzty,'symbolic mode retention test performance and
pictorial nbde retention test performance - account for the. varIability
‘in the reteﬁtion test\performance on tasks requiring an 1nterplay
between ‘the symbollc and the pictorial modes" (p. 3), i. e., performance
,on the mixed symbolic/picotrial modes retention tests.

Nos e .
- -

I \
2. ARationale

. énvironment in analytic terms, or differentiated fashion, and fie1d /
‘dependence refers to a predispos1tion to perceive the environment in .
a global and undifferentiated fashion (p. 4). Subjects which tend ﬂ
”toward field Independence should perform tasks 1nvolving a mixture of
representational modes more ‘easily than those who tend toward field '

dependence. A f1e1d dependent subJect would be more likely to

translate 'all tasks to the mode with which he, or she feels more '_
comfortabl ., A subJect who tends to field independence would be more

plikely to work wvth the representatlonal mode . used in the task presenta-'

tion. . - . '. - ‘ . .. N N . ~-_..




field independent jnbjects w1th low spatial visualization ability and
”field independent

'-.would score better on mixed modé’ tasks than field dependent students

tudents with hlgh spatial visualization ability

with low spatial visualization ability. |

Y i =i - M

3 Research Bes:gn and PiEééddres

_course 1in methods of teaching eiementary schooi mathematics.; There
wete 82 females and I& males.i Allcwere preservice elementary school
teachers. . - '

, Two pencil—and—paper tests - Gottschaldt Hidden Figures Test
-(HFT) to. determine field dependence/1ndependence and the Purdue' -
Spatial Visualization Test (SPV) to assess . spatial visualization ‘{f”
abil*ty — were taien\by all Sub3ects. k B

This testing was' followed by one week of instruction on whole

counting sticks for the manipulative mode, pictures representing the
-sticks and bundles of sticks for thé plctorial mode, and the_horizontal;
equation algorithm for the symbolic mode.-sThe steps 1ﬁ[§y55¢iié‘ RS
algorithms:are~illustrated by.the-following'e#ample,_ P .

~

(10 + 10) -+ (/2 ¥ 3) B e

. (10 + 10) + 5
. - : B = [

"'25 a-h L ]

l : ‘v

treatme?

o the retention test were used in the analysis.‘

P

-Scores' (Scores on
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' - . B
o -

~ the post—treatment test showed very small variance. ) The | retention test
. consisted of six pictorial mode probiems, six symboiic mode probiems and

'six mixed mode’ problems. In each case studénts were to select from_

among ftve possibilities’ the corrzct "statement' or pIcture ‘at-eath -

stage of a six— or eight—stcp "addition probléﬁ. 'On the mixed mode
problems, the representationai rode was aiternated from step to step in
"the solution ' '
4. Flndings ' . o _ '

, With each of the three parts on the retention test considered
separately, the results of the three retention tests, the HFT,.and the

B SPV_were.
. Maximum - ' |
s - Mean .. Possible - Std. deviation
’ Pictorial Mode: 3.58  '6.60 . '1.80 o
. .Symbolic Mode:  5.04 '6.00 - 1.55 .
| Mixed Mode: ' 4.59° . 6.00 163 . . -
S afr Score: -8 41 20.00 s, 01
' - SBV'Score: 54.89 . 80.00 9: 89

v
_ Correlations between the various modes of representation (pictoriai
o symbolic," and mixed) ranged from 0. 64 to 0.83. Correlations. between
h -;,the SPV . (spatial visualization) and the three modes of" representation L
' ranged from 0.18 to 6 21* Correiations between the HFT (field dependent/
. independent) anid the three modes of representation ranged from 0.27
- to 6*33;; Tﬁélcorrelation between the SPV scores and the\HET measures:
was 0.48, . T '
\ Stepwise regression anaiysis usxng_the HFT and SPV scores as
independent varlables indicated that scores on the HFT accounted for
_Iess than 11% of the variance in each: of the retentron/tests and the
o SPV accounted for less that 1/ of-the varianca. -
- — Stepwise " regresslon analysxs usxng‘the mixed” mode retention test .
score as the dependent variable and the ot er- four test scores as

independent_variables indicated\tha the Symboiic Mode Retention test

-

A .
‘\ ‘m,‘-. o ) ) :’
&
X
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1
score accounted for 68.6% of the variance in the scores on the Mixed ‘\l ,
Hode Retention test- the Pictoriai Mode score, 0.8%; the SPV- score, ‘
0.22; and HFT scoze, 0.02%. ' o |
High—how HFT by Pictorial—Symbolic-Mixed Mode), a significant within= °
subject main effect due to 'the retention test mode was observed but

"no other within—subJect effect was significant. Analysis of variance

also indicated a significant between—subject main effect due ‘to spatial ’
visualization ability. No significant main effEct due to- HFT (field | _7

"i dependence/independence) was indicated

yd

Interpretations . ) .
While scores on the HFT correlated somewhat higher than: the spatial

visualization scores with each of theﬂthree gstention test~modes3mthe~w.nui§
HfT score accounted for es ~than 11/ of the variability in the
performance test scores. Scores on- the symbolic mode retention test -

with the other three Fests combined accounting for 12. Of the

retention tests the symbolic mode was easiest_for_students;:thE' :

pictorial mode thé most difficult. A significant’interaction effect:
between spatial visualization and the. retention test mode was found.‘ ]
The greatest difference in group, means was on. the pictorial test between

thp high spatial visualization group and the.. low: spatial visualization

8F9“P'- T e e merae i AW ﬁ{ﬁres aric L :*.':§5§
i,-Further research on the effects of fieid dependence/independence
and spatial visuaiizaiton on mixed representational mode performance is
suggested ' . »
‘ Scudies shouild use students during thelr early encounters with: the
subject matter. Subjects in~th1s study were familiar with the content
except possibiy for the: manipuiative and: pictorial representatlonal
mode.. Studies in whlch the subject matter is. new or unfamiliar to the‘

students involved 'should produce greater variance.

\
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N ..  Abstractor's Comments ~7 -

\ T

I felt the rationale was incomplets. Some diséﬁssion of how &
7tendency~toward field dependence might :affect a student's performance
v on the tasks used in this study would have 'been helpful Also, is
' spatial visualization aEility independent of field dependence/
independence? Why" would’ only ‘three .of 61 students fall in the "f1eld
dependent—high spatial v1sualization group in the High—Low crossing of
. these two groups? There was no hypothesis on how hlgh spatial
' visualization ability—field 1ndependent sub3ects would compare to’ high
/spatiai visualization ability-field dependent subJects.- Nor was N
there a hypothesis on; how low spatial visualization ability-field
independent subJects would compare to low. spatial visualization
. ability—field depéndént subjects. ' ST
. The Gse- of subject matter which students are already expected to
: , have mastered with the only neéw element being the mode of representation,.
n'.”would appear ‘to limit the usefulness of the results. Perhaps this
could have been alleviated somewhat by using some number base other
than ten in the teaching and testing. l\f , ' _>l .
It would seem appropriate to have one test involving the manlpula—
’tives ‘as the representational mode., In fact, the use of pencil—and—
paper, mulitpie—choice tests does not appear to ‘be appropriate when
one is examining ‘the relation between\field dependence/independence/
fand representational mode. “An intervxew format or written commEnt
_fbrmat in which students indicate their thinRing would yield use ful
information.; Such results would be mnch more difficult to analyze and :}'

interpret; however, the desirability o haV1ng such information is -

implied in the conctusion of the report, where some studentecomments-are

-

included. _ .' N\ »
Just how goodis the match between manipulatives that are used;

~the pictures which we draw to represent steps in an algorlthmlc [ L

process, and the steps we wr1te in the symbollc\algorlthm°




v v, ) . % . . . B .

BN a9

ﬁOﬁ much ﬁork with manipulatives and pictorial representations is SR

,necessary or appropriate’ For whom isi it appropriate" What information

-ébout a child's cognitive style would guide the teacher in making

decisions (answering these questions) for one child or a group of
children’ ‘The answers to these’ questions would be useful to teachers and

to: those in mathematics education who prepare and]or work with teachers

Aand future teachers.. Research of the type of - this report would help

ptovide\some of these answers.




‘ sd ‘ - .«.,..,. v

Schoenfeld ‘Alar H. WEASURES oF PROBLEM—SOLV;NG PERFORMANCE AND OF

PROBLEM-SOLVING INSTRUCTION: Journal for Research in Mathematics :~ ~ ..
,’Educatienrl3. 31—49 January, 1982. : . . ~

Abstract and comments prepared for I.M.E. by ARTHUR F. COXFORD
The University of Michigan.

1. Purp , ‘
Two purposes were central. (1) "o document the results of a
month—long intensive problem—solving course on students performance

" when solving nonroutine college level mathematics problems H (2) to

present and discuss the easziy graded paper—and—pencii tests: that focus

'on problem—solv1ng processes used to measure the problem solving of

the subjects.-

2. BRatiomale - - - _ .

_ Professional and research groups suggest that prabiém:sbiving in
mathematics is a major goal of mathematics instruction. . Yet' problem—
solving is notoriously difficult to teach. That heuristics provide -a

. basis for improved problem—solv1ng performance has been supported in a

‘ évariety of recent investigations. Additional support would be useful

such work is protocol analyszs. This method is time-inefficient and
g costly. ‘The development of cost-efficient alternat1ves is desirable.
The research itself is based upon three working assumptions.
These are that necessary conditions for success in- probiem solving are:
1) an adequate mathematicai knowledge base of facts and principles->
é) a mastery of ba51c problem—solv1ng techniques - heurlstics B
similar to those described by Polya; and '

3) a managerial strategy which 1s used to select appropriate

The author polnts out that the complexity ‘and subtlety of the use . of
heuristics should not be unde:estimated (p. 32).

o
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3. ﬁéiéaichiﬁesignlanlerocedures SR o o \
'The basic design was pretest-posttest with a controi“ group{r R
The experimental group consisted of 11 students at a small liberal arts:,_:g;j

college who ‘enrolled in ‘an intensive month-long probiem—solv1ng course
(2-% hOurs of class work for 18 consecutive weekdays, plus\homework)
This was the oniy course elected; and- ali the time was spent examining

relevant heuristics and. solving problems in as many ways as possible.

'*fhé control" group was a group of eight similar students enrolled
in a month-long course in structured programming "designed to teach a. ‘
structured; orderiyaway to approach problems." As the author recognized
the "control" group was_of limited use because it did not deal with ’_3

g

y
(SR

mathematicai problem solvin _ :
Three pretest—posttest assessments were taken. Measure 1; five

items with 20 minutes allowed for each, ‘assessed the subjects' problem—

solving skill and the successful and unsuccessful strategies tried

scoring. In the former, credit was given for aii work whereas in. the

latter only the best effort was evaluated MEasure 2, §ix items with

4 minutes response time given after each item on Measure i, assessed the

§ubjécts self perceptions of their problem solving. ‘Measure 3 assessed

'heuristic fiuency and transfer. It inciuded nine itent. three each
of problems related, somewhat related and not related to the instructional -

problems. The students were given onehhour to present a;gzgg for a
solution to each item. (Finished solutions were not requested ) The

]three pretests were glven on day 1 of instruction' the posttests were T

given on' the last day of class.

4. -Findings - : _
' ﬁeasureil' Using the "multiple count" scoring, the. "control" group
exhibited only minor changes in pretest to posttest performance.. The

experimental grouo which was similar to the control group on the

pretest, showed substantlai 1mprovement in posttest scores: For example,

'they solved only 27 problems per student 1n1t1ally, while solv1ng 2. 64

t.
i

in- the posttest.
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//. Using the "best approaeh" scoring with ‘a range of 0—100, the

""" - . ;.

’jX 1ncreased from 20 87 to 72. 27. P ”olxi

s : ﬁéaéure 2: The two groups were roughiy comparable on.the pretest.

35. 1' On the posttest, the ' control" group showed moderate change in their.

B self—perception, whiie the experimental group showeﬁ increased planning -

MEasure 3: The "control" group showed essentially no change from

-the pre— to the posttest measures. On the pretest, the treatment
group was unexplainably superior to the ' control" group. The treatmént
group -also showed ev1dence of fiuency of heuristic use in’ the somewhat
-related" problems and’ actually completely solved some "closely related"
problems in the six or seven, minutes available for each problem, epén e

. though asked only to plan the solution.

5. Inoterpretations =/

The author concluded that the measures used were reliable and
informative. The scoring was consistent across trained scorers.-j—m“M¢' T
. Additionally, the self—pérceptions of the experimental -group with regard

to planning and to organization were accurate. Similarly, the ' control"

The author suggested that without some heuristics to manage, a manager

will not ‘be able to do much. No specific conclu51ons could be made from

perceive the problems they work on and seiect various approaches to them"

(p_ 43) N ' / 7 N | » : - : : o . ,g

Abscractor's Comients
It would be easy . for a reviewer to be critical of the des1gn of Lo

this investigation, for the subJects were not randomly assigned to

treatment the N's were prohibitively small, and the subjects were. drawn ': I

. . .
\ . _ : . N

N . . - . '
\ ~ . . i




from a select population: However, for this study on this topic-at

this time in the development of research i mathematical education, such ;‘
'criticism would be- petty.~ Problem solving- is the~ obJectxve of mathematics‘”'*
instruction and little reliable information is available for the '
practitioner. The work' reported here exhibits promise of both theoretical_

'and practical relevance. ." ‘A -

employ the myraid of heuristics.i “The concept of a- nﬁnagerial system
seems:a viable one which should Be investigated further. The practitioner' _;
and the: theoretician need information on the manner in. which the BT

' taught to manage them, what clues were used in heuristic solution, .

" ete. .As the author concludes, this IS’a compiex topic -- one that

could certainly profit from a collab:z/;ion of mathematics- educators
d in high level—human functionrng..

and cognitive psychologists interes
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mathematics students of attempns by instructors\to make sure that— .

Wiebe; James H. HSING GRAﬁEB QHIZZES HOMEWGRK " AND ATTENDANCE ”OR
MOTIVATING STUDY IN A COLLEGE MATH- CLASS. .

Bducation 163 24—28 Winter i982.i\

. SRR o
Abstract and comments prepared for I M E. by JOE DAN AUSTIN Rice1
vt ¢

The purpose of this study was to aéEéiaiaé\Eﬁé effeet .on college

students properly manage their study time through the use of graded

quizzes, homework and attendance (p 25)

2. Raticnale = R R o o .
At the college level teachers often assume that students are self- /)
motivated and responsible for' deciding the frequency of their home o

study and - class attendance._ In such situations instructors often use: g

nongraded quizzes and nongraded homework to provide feedback to students.
Other instructors attempt to require students to study regularly by
using graded homework and. graded quizzes. _

' "Studies on the effects of homework quizzes,_and tests have been ‘. -
mixed: There is evidence that at the high schootl ievel homework o
frequent tests; and quizzes can improve achievement in mathematics.

However, these studies have not seemed to generalize as well to the: college

.level. Also, the studies have considered separately the effects of

homework, tests, and quizzes. No studies were found that attempted to g

study the'effects of homework, - graded qumzzes, and required attendance .

as a unified procedure. This study attempted to study the effect of

e

the uni fied procedure of graded homework, graded quizzes,'and required .
attendance on college students' attitudes and achievement scores. ) N

oy

3. “ﬁéséarch'ﬁééigﬁ'and Procedures . -

All students in SIx classes of Mathematics 180 (Theory of ArIthmetIc)

were involved_in this study. .About two—thirds of the students were

ce
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elementary or, special education majors. AbOut one—sixth were in other

areas of education. The remainder were in business or Iiberal arts.\

\

L

”L_r_The study lasted two months. o . . |

Three instructors taught two sections each of MathematiCs 180 o\l

.experimental class, while the ‘dther class of each instructor served

.as a control ciass. 1In the threelexperimental classes homework was R

assigned, collected and graded; bnannounced quizzes were given at -

- 1least once a week; and attendance was checked. ° The finai grade was .
hééed on atténdance and scores on examinations, quizzes— and homeﬁorh
The three control ciasses had homework assxgned and discussed in- class,
but Inot collected The qulzzes glvén to the experlmental classes were -

handed out as study guides in the control classes and .discussed. The :

"final grade was based only on examination grades." ) ' i
C oAl students took a multiple choice (arithmetic skxlls) pretest and

l.an (achievement) posttest., Each completed at the end of. the study

Arithmetic, and toward classroom grading procedures. ;?- :
The two groups —— experimental classes and control clasSes - weﬁe . -

compared using posttest scores,'attitude toward mathematics, attitude

‘toward classroom giading proceudres, and drop—out rates.,”

4. Fiddings ~ R

. Using thé posttest achievement data; “a statistical amalysis showed

Do significant differences” (p. 26) between groups. "No significant
fdifferences ﬁere found hetween the two groups in attitude tobard ?. _

- the independent variables"'(p; 26) . Significant differences‘were foundﬁ.\
between the two groups on attitudes toward grading technlques used in
thevstudy. Each group favored the grading technlque that had - actually ;,T - e

been used with it over the other grading technique. "Differences in

dropout rates didvnot-appéar to be significant"'(p. 26) .
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The results of this study suggest that for college mathematics students

-. the effort required to" collect ‘and grade homework to giveland ‘correct

quizzes, 'and to check attendance does not resuit in. increased achievement

.or better student attitudes toward mathematics. However, he study

_does not imply that 1nstructors’§impiy 1ecture and give -ex: minations,

I

as both groups had regular feedback. The control group ha rev1ew
_sheets and homework problems that were discussed but not e llected _
‘ Thetresﬁlts of the anaiysis of student attitudes on grading procedures

suggest ‘that students can ‘become accustomed to either gradi ng policy

used in the study. '-ﬂ L 3 Vx-r , ] -
¥ .
Stunies with studentsxin other majors and in- other col ege mathematics

’courSes are needed ro determine whether the.results oﬁ\this study

Ty 3o

&generalize to other populations and to other mathematics ccurses.
'Abgtractor's.Comments: . -
“l N . ." N

e e S P R -
This is an interesting-study that addresses a question that seems . -

iﬁportant. The combined effects of homework, quizzes, and |required
" attendance is a reasonable treatment to study. The study is Well"h

designed. It is a plus thatteach 1nstructor taught a class in each

treatment group and that ciasses were randomly assigned to treatment

~groups.' The article was particularly readable.‘ Finaiiy, the author

" 48 careful that.the interpretations are consistent with reported results._

. In spite of the many positive aspects of the study, a ?umber of

important questions ex15t. ‘These questions include the following.
1-

How many students were ‘in the six Mathematics 180 classes"
I

1
2. What were the re:iabilities of the two tests and questionnairesv
3. | "

! Why were ho mean s ores for either group given? |

s

4. What statistical ana\ ses were used to: decide whether there

ware significant differences’ What aipha Ievel was used’

'5.. Why was 1no statIstIcal test made on the drop—out rates’ What'

were the drop-out rates for rhe two groups°




A ’ N

R 6. Were the " pretest scores used in any analysis? Were attitudes ]
o owatdzTheory of Arithmetic analyzed’ R T
7. What was the attendance rate for ‘the experlmental classes?

- 3

This reviewer feeis that this is an incredible list of basic questions
'.that cannot be answered . For some questions it is hard not to fault
aiso the editor. For- example, in. qnestion one the conrse number is
given but not. the ‘number of stndénts in the qtudy' These questions |1
seem SO basic and extensive that ome has 0o idea how valid the resnltsf
are likely to. be. Most of the qnéstions could" probably be anwered., I’

fact, the author indicates that a: more,detaiied report is. avaiiabie from

A him. However, even a shortened report should brieflv-address some if

i e [

In summary4 it is not possible to dec1de whether the results are

i, |

m'valid or not. Too much important information is simply missing.

~
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