Eighteen reg®arch reports related to mathematics
cducation are abstracted and snalyzed in this publication, Three .of
the reports deal with aspects of learring theory, seven with topics
LJ.n mathematios imstructionh (problem solving, weight, guadratic i
inequalities, probability and statistics, area and volume
consecvation, cardinality), five with instructyiopal systems, two with -
teacher education, and one with teaching style. Research related to
.mathematics education which was reported in "Research in Education®
and "Current Inflex to Journals in Education" between April and June’
1977 is listed. (MN) . .
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Brechting, M. C.; Hirsch, C ‘R. The Effects of Small-Group
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Calculus. MATYC Journal, vll n2,.?p77-82 Spring 1977.
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Callihang H. D.; Bell, F. H. Probabil y and Statistics in High
School?- School Science and Mg;hematics, v77 n5, Pp418-426,
May-June 19 N2
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p276—289 1976, .
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Guay, R. B.; McDaniel, E. D.. The\Relation Between Mathematics
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Psxchologz v12 nl, pp68-74, Jaguary 4976 . :

: Abstracted by JAMES HIRSTEIN'. . ¢ & o e o« 0 070 o
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Kantowsfi M. G. Processes Involved in Mathematical Problem Solving.
Jowrnal for Research in Mathematics Education, v8 n3, pp163-180
May 1977. 4 . L

Abstracted by W. GEORGE CATHCART R

‘ Klopfenstein, K. ¥. The Personalized System of Instruction in

Introductory Calculus.- Ameris_rn Mathematical Monty.y_, v84,
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Haertens, N w. ;s Jones, R. C. ; Waite, A. Elemental Groupings,Help
Children Perceiv.e Cardinality‘ A Two Phase, Research .Study. “
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THE 'EFFECTS OF SMALL-GROUP DISCOVERY LEARNING_ON STUDENT ACHIEVEMENT
ATTITUDES IN CALCULUS..,. Brechting, Sister Maiy Catheripe; Hirsch,
Christian R, MATYC, Journal, vll-n2,%pp77-82, Spring 1977.

t o

Expanded Abstragt andsAnalysis "Prepared *Especially for I.M..E. by Douglas -
T. ‘Ovens, The Univérsity of British Columbia. b ‘
h ]

.
-

-

* - .

1.  Purp; ' ’ . .

<
.

- The purpose of this study was to ".,.investigate the relative efficaldy
of a 'small group-discovery method and: the conventional lecture-discyssion
‘method in promoting concept attainment®’skill acquisition, and favorable

attitudes toward mathematjcs in an .introductory ¢alculus course" ®. 7. °*

. ) re o - .
)2.' Rationale P = * .

4
P » -+ 14

The; study#was bdsed upon three. assumptions: (¢ studéntsj ghould be \
agtive participants in the process of learning mathematics; (2) the - .
student should discover for himself or herself as great a part of the,
mathematics as feasible; (3) learning is a social activity in which the
learner is’ 4 partner in a shared activity. The study was undertaken to
. provide further empirical data regarding the viability of a small-group-
"discovery approach, to calciffus instruction which was formulated and
. - tested by Davidson- (1971). - -t -

&
3. Research -Design a:nd Procedure { *

Y

¢ /

Subjects for. thé study were 46 students emrolled-in two afternoon
sections of an introductory c%:_ulus course during winter semester at .
Western Michigan University, e section was chosen to use the experi-
mental materials (N = 21) and the other was designated the .control group
(N # 25). For instruction, the experimental s&ction was divided into
five groups of four or five with the- flexibility of reorganizing the

“ groups between units Of instruction, With guidance from the instructor,
the students formulated definitions, constructed examples and. counter-
examples, discovered t{;lhniques for solving classes of problems, and
developed the usual gkiXs of a traditional calculys course.. The same - -
content was covered by the experimental and comtrol groups.: The dontrol
group was ‘afopaxently taught by a different instructor whose methods were
:epresén‘tafive of 'a conventional lecture-discussion approach. '

: e '

Subjects were given a pretest of 35 mult:lple-choice item§ to measure
pré-calculug_ ,compet,gnce in algebra and anglytic geometry. The reliability .
- estipate (KR-20),was 0.86. The post-test 8f achievement consisted of 36
multiple~choice items, i which items measuting understanding of concepts ’
alternatéd with items testing ganipulative skills, The KR-20 reliability .
estimate for the total test was 0/80, but-reliabilitjes for the subtests

were not reported. e ‘ . !

, The Aii:’en-Dre er Revised Mathema‘tiés At-tit_u&e Scale (Aiken, 9£3) . ‘ _
vwas administered twice as pre-.and post-measures o€ attitude towfrd
mathematics. . In’addjition, the subjects in the experimental grouf¥were

r
.
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asked to- complete an open-ended q,q.estionnaire regar ing their lsaming
en ronment. T . ) :

- One-way an.aiyses of covariance with’pre-calculus -test scores as.the
coyariate werg performed on, the data from the skills subtest, the concepts
subtest, and total gach ievement. Similarly, analysis of covariance was used \

; to anal‘ze the attitude data with the- pre~treatment attitude séores as;
- the 'covgriate.. The j.nvestigators were carefui to check for homogeneity
-of regression. in eacl analysis. '

, .

4. - Findings K R o R

L]
.

Significant differences were. found in favor of the treatment groups
-~ for total achievement.(p < .02) and skill ficquisition (p < .01). No
significant difference was foudd for concept attainment, but the observed
differences favored the experimeptal group. A post hoc analysis showed
a significant interaction ¢p < .02) between" pre-calculus competence and -
treatment on only those (apparently seven) items .Jdealing'with differentia-
tion concepts. . . .

There was no signific.?{xt difference between treatment groups with
' regard ﬁto attitudes toward ‘mathematics, but the observed difference favored
the experimental group. Results of the open-ended questionnaire were
. generally favorable. Twenty-six positive comments were summarized, with
an "indication that there were many more,'and only two negative comments
were given by two students. ) V.

.

T Py J . .
5. Interpretatiens” '/ ) * .

s ab Generally, use of a small-group discoverydeaz&pg method

can bé an effective means of improving &tudent achievement, - . .
especially skill acquisition, in an introductory caleulus - o ..

course . ’

-t b, It was ‘suggdsted that the difficulty ofi.the items on the \ . '
EU . concept test may have resulted in random ‘errors of mea- '

. T surément and .reduced the possibility of finding & ° ' _
' . : significant difference. The significant interaction'on _ ’ ‘

- ' . the post hoc analysis was interpreted to meam that stu- -

point at which- the lines” intersected) had a better unders

/ . dents who ‘scored above 14 on ‘the pre-calculus test (the ..
- !‘ A

standing of differentiation if they were in the small- o
group .discovery settings and students who scored 14 or ‘ ,
less did better in the c&wtional slectre situation.

« . ° group discovery method. Inprovement of attitudes toward ‘
: nathematics were only slight. - Attitudes _toward mathe-
matics in the control group decl‘ined. - . : . o

/ c. Most studénts had favbrﬁé attitudes toward the small- ‘

d. It appears ‘that small-group discovery learning is a .
viable alternative to conventiongl instruction in
introductory calculus.. . » .

. . L LY . . ’ V] ‘

-

. . * ‘N v . . ’ -
. .
. - . . - -2 . . ,
’ . : t v .
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-7 e.| It seems des%rable to investigate
/ * calculus courses. - -

', L \g[lt‘ica; €ommentary

. The investigators are t!o be commended for dofinp
research. Ascertaining alrernative methods ¢f cdlch

instruction is a:
worthwhile area foi investigation. .

s

The report implied, but never explicitly stated,; a‘t different :
:lnstruc’:ors were used for small-group discovery and ‘tradittorfal 130’\11'8-
discussion trmtments. Thus, apparently, there was no control over the .
confounding of a possible.'instructor ‘effect"” and the treatment. _

. . v

A reliabi}ity estimdte is reported for the total posttest, Wouldn't
it be desirablé also to know the reliabilities of the two ‘subtests of
conceépts ang skills since interpretations of these results are to be made?
* What was the reliability of the subtest on which the intersction effect

Za‘sfo‘md? . Pt

L] LN
]

, In the investigators disc?i_on section, it was mentioned Lgat an

. item analysis had been' performed on the concepts and skills subteSts.
There were other instances of results being. reported for the first time .
in the discussidn section. . Would “it be: preferable to include thege as,
results of the study before they are used as a basis for interpretstion?

" The investigators had .a tendency to report "observed" differences in
. group means and interpret "slight" diffeé¥ences when differences were not
statistically significant.” It seems preferable ‘to more read,ily ac‘cept a .
"null hypothesis -of no difference in these instances.

-\ ‘ : References ] . "
s @ . . 3 ‘ hd
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PROBABILITY AND smnsrxcs IN HIGH SCHOOL? Callihan{ Hubert D.} Beld,

Frederick H. 3chool Sc;Len d Mathematics, v77 ) pp418-426, May-
June 1977. co. ) ' !

& 1)
]

!

Expanded Abstract and Analysis Prepared Espéqially for'l b{,E..by~Rebert

DO E. ReYs, University’ of Missouri . . . p
/ - : . Yo /
' 1." Purpose ) L o s e !
’ Theé purpose of this'study tras to gather infor;liation about probability
and statistics offerings in Pennsylvania seconddry schools. The study’ .
) snght to apswer specific questions such as: . R Yoat
- (a) Do teachers think probability and stdtistics courses
) belong in the secondary mathematics curriculum?
" (b) Do secondary mathzmaticé tedchers think they are adequitely
’ . ‘prepared to offer p‘robability and statistics courses? .
(c) What- variables affect the:probability and statistics offer- b
N ings in secondary schools?  { oL .
. o
2. Rationale - - ‘ .
~Probabilit'y and Stat'istics are very mu(Jh a'part of our daily lives.' B
It is ebsential that students develop rudimentary concepts of- probability
and statistics; Such recommendations have been made by warious groups: :
Commission on Mathematics, 1959; Cambridge Conference, 1963; and the N
Committee on Undergraduate Programs in Mathematics, 1971. It is important
i that the current impact of these {'ecommend,ations on mathematics prbgrams
be assessed. Such information will provide valuable baselinesdata—for ~
detémining where we are and provide evidence to help promgte future
.. curriculum change. , - :
- 3. Research Design ahd Procedure ! ey
A3 - ’ - .
s A data form and an opinnjonaire designed by the researchers tb
’ determine various information related to probability and statistics were
sent to 200 Pennsylvania secondary schobdls randomly selectad from those ;
. listed in the College Blue Book. ° ' . o, )
4. ' .Fmdingé v . ‘,. . ‘ ', ’
) . s
One hundred fifty—eight (792) of the data forms and opinionnaires
\ were returned. Here are some highlights of the findings:
152 of the scheols of'fered a complete s;mestxer coug in .
. probability and statistics. : ’ -
742 felt that a- probability course ‘should be included in the
secondary curric‘ulum.-
Q ‘ -' ‘ ' 4 . 8 ’ ‘ -
. L ' r ‘ bl . ‘ .
s . \ #




j ' vt ’ " N : ) ,“ Y [
501 felt that 'a’course in statistical inference should be . ,.
included in the secondary curriculum. ) / . ",

. 901 of t‘he thools .feported tEey had at lcast (ﬁie faculty .
"' member qualifie,d to te; [ a cpurse in probability and statistics.

" 33% of the schools not currently affering a course in probability
©  and statistics reported they were planning to offer sueh a course.

. 172 felt that teachcéapreparation pﬁigrams were adeqyately pre-. “og?
paring mathematics chers with regard to probability and
statisti& 497 felt they were not adequately preparing teacher
in this regard. s

'Ihe most frequently cited redsons for not offering a
probability and/or statistics weté lack ¥ time in the sched

not, enough mathematics teache'?s available (15%) s . v

In addiMm to* repor é these destriptive statisticgl’ thé‘. aisthox:s.
reported resuits from se eral chi square tests. Here apd’

findings" o - .
The amount of probability and statistics offer “ﬂ )
i significantly related (p < .40) related to sg ol size. /
. - LI
Availability of qualified :ﬂlstructors Jn K )

school size.

Future plans of schools"h‘aving no coytses in probability amnd/ -
or statistics-are not significantlyAlependent (p < .54) upon
teachers' opinions about statisti - '_be‘longing in the secondary =
curriculam. e b . .

Most secondary mafhematits gachers in Pennsylvania feéel that
probability and statistics belong in the secondary curriculum. More than

5.. Interpretations

to handle dourseg in probability and/or stafistics. . - . .

o

feel that teaché"i' education 7ogrdms are preparing prospective teachers >

. \
Ctit:l.cal Eoment;ary Y '
-
This type of status study is needed across -the country. It prbvides
4 gljmpse of the current status of probabili’ty and statistics in the ever-7
cheging secondary mathematics program. i

L)

Y .

2y

is movement, it is sad that few teachers ' ‘ .

- 7y

[ O




. * S y
- . . ] . y

. . . . - F 4 :
. B . C, s " . . . ’
. _ - s .. .

“w ?' - (’ » l
“ . . S .
‘“ , > In reading this resedrch reporty the follov:(ing questions-and concerus. '
ol came- to mind: - . LA
- ' . N . ". - Y 7/ * ) !
R * / . - e -« — A
.o (1) Was there an inhérent bias in the sample? A simple random -
— ) sampling was uged. The College Blue Book provided the : .

'ngulat "1list of schools. *This listing of schools raises
*’a questi o’ about the representativeness of the sampjie.\ It
. .geems likely that the sample will be weighted toward smaller

schools yhich, although greater in, number, ‘tctually enroll _ T

’ ;\ y " . asmall proportion of students. - On the other hagpdythe -
. . ' number of, arge schools is much smaller, yét they collec~ ~ . >
Ce . tively enrdll a higher percentage of. the total students in - L )
. schogls, No\méntion of this bias .or safeguarde against it ] oL
* ,+ were mentioned. e -

- ¢ . ' N I 2
o - (2) Operati*al finitiors -of key terxms such as "qualified, <
’ instructors,'\"portion of course devoted to probability ; . '
and gtatistics\" and "substantial part of gourse devoted ‘ )
to probability ‘and statistics," are needed. Without a :
\ clear understanding of Jjust-what these terms mean--by b )
regsearchers, participants, and readers--any related con-
.clusions are fraught with danger. For that very - reason N
this reviewer avoided any discussion of findings *related :
-, to ‘schools' cugricula as "modern,")'middle of the ‘Toad," - s
’ or "traditibnal." These are loaded with many different ' '
connotations and too ‘mamy unwertainties to warrant -
discussidn. ) ’ R . vt p
L p .
. (3) Some* additional relati hips might have been~explored . Y o
. using’ the* same data. ¥or instance, was there a signifi; . \ b
. &ant relationship between ‘schools with at leadt one - s :
. yqualified instructor and those 'schools which offered a
_'complete course in probability and/or statistics? Is ° @ '
. there.a significant rélationship between those who say a ~ oL 1
~ : , course in probability belongs \in the seconda;'y curriculum ' °

N

- and whether or not their school is 'offeting such a course? ’ '
-« s [ 4

.o 3 . -

Shoti]ld. similar studies be made, it wéuld be Interesting to explere - .
several additional aréas. .In curriculum, for example, what is the nature . > .
of probability and/or statistics courses? there universally common 7
. topics? How much ‘time is devoted to them? In teacher preparation, it \

» would be valuable' to know just how-these teaWde& #hether or not
they had a ‘faculty member qualified to feach a course in p'robabil:{.ty and/
or statistics. .What fype of background did they consider necessary? How
many gourses (and what type) would be necessary to prepare gqualified
* o 1insgfuctors? How do these suggestions compare with current mathematics -
education pfograms for' preparing prospective secondary teachers? ' e )

) : t’
s

» ‘ R - . - N . ’
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“COMPARATIVE EFFECTS o? THREE SEQUENCES OF MOVES FOR TEACHING snwc‘rgn
MATHEMAT®CAL CONCEPTS TO COLLEGE STUDENTS. ‘Catanzano, R.; Godwin, W.
Journal for Research in Mathematics Education,}qp,‘pp276r289‘ 1976. .

«
.~
k]
o

R } ) . | "v’,' ' ’ . N , [ I
E;panded Abstract. and A?alyéis Péepargd Especiallyﬂfot\I.M.E..by . .
George W. Bright, Northern Illinoik University. ' '
1. . Purpose’ . : , S ) o

The primary purpose of the‘studyiga$~io test the effectiveness of
three sequences of teaching moves in teaching three unrelated mathematics

~

was to gather information on the length of time required to teach each

sequence, the preference of students for the sequences, student retogni-
tion of differences in the sequences, and the difficulty of using the
_sequence. . - .. . , )

' . M N < @ ¢ v ’

*

- .

The study, derived from Henderson's ‘model for the teao‘lhg of
mathematics, extended two earlier experiments by’ altering the

Diepes. ’ . '
) . » i
. oL ..«' ) ' ) :
: “ . ) ,
3. Besearchvpggign and Procedure S o e
S . - .
N “&he concepts of (a) partitioningof a.set, (b) function, and (c) mod
-5 addition were taught by three sequences of moves: .
(9 Q ., . 3 * ..‘
CE: . . characterization-gxeqyiification - &, - '
. - - <L -, . ) . ’ "
"% ., ECE: exempli.fication-characte&aftion-exemplifichtion ’
ECEI Ekemplifidatioﬂ-characteri?ation-exempliffhation‘ .
(interrogative). . -

The CE seqhenﬁe contained only declarative syatements. The ECE sequence
contained some declarative and some- intgrrogatiye statements, although
the characterization moves were interrogative. K{he ECE1 sequence con- ,
tained only interrogative statements with one me alanguage declarative.

LIRY
-

Tﬁirty prospective elementary-school teachers were blocked in groups
of tliree. individuals by achievement, and'the,suhjects in each block were
randomly assigned to three groups.  Group A was taught concepts 1 (CE),e
3 (CE), and 2 (ECE); group B, concepts 2 (ECE), 1 (ECE) and 3 (Ed'b; and,
group C, concepts 3'(ECBy), 2 (CE), and 1 (ECEI). One college instructor
and two spective secondary teachers taught the concepts, Each instruc-"

"tor’ taught a singlé concept.But used. all three sequences of moves. The

- sequences of moves but not the answers to problems or to interrogative .

statements were printed in instrugtidnal booklets. Imstructors read all
moves aloud, while ‘stydents read them silently. _Instructors checkqg

.
v

comcepts to prospective elementary-school teachers. A secondary purpose - ° .

2. Rationale . : L . ' .

_ e instructional @
, mode and by measuting mpltiple levels of abstraction and the sense ?f ‘

studdnt responses for corréctness. ' . L
: . . ’ o
e J( . . ; i ‘.‘
, . ' i - ‘ . v ’
* - _ / .
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, The duration of the experiment mas aeven d#ys, three for he vtreatments
‘ ) ‘followed by a, four-da.y delay,hefore ,the‘{ortention Rest. For ch concept” *°
S ap immediate acquis1tionmteSt was" glvenc d of tliree suBtests. Sub+

test 1 contained prob-lems- taken directly from the ,treatments. Subtest 2,
. . contained: "prohlems with rep}a‘% t*cset Sf numgers différent from thoses .
, . presented during instructién™® P ﬁ,}' These pro'b],ems r.epresenEed the - v .~
) -yprimitive generalization lével in the. sense of Dieneg. « Sub‘l.’est 3 con-: , oL
. tained problems requifing vertical transfer, c¢alled the process of . . .
- 'abstraction by Dienes. A 15-item (5 per congept) short-term retentiow -
c i _test was given four days after the end of the tregtmerts. A nine-item-
“ questionnaire was given immediately prior tO' ‘the shoR‘-Jem retention :
‘ /_' test. -A randomized block design ANOVA was used 30 analyze tl%e da,ta. c N
’ . . i JRR Lo
Ty .. . o ;'.: "‘ / . N P
A 4\ Findings . ‘ ' . .
‘ ' b - ’.
S . Two significant F ratios were fomd f‘or-the scores rélated‘ to the* .
pantitioning concept; for subtest 1, CE > ECE,, 'and fer the retention _—
.. . test; ECE > CE. For- the mod 5 additiogh 1/2(CE, + ECE) > ECEy on subtest 2. ' -
. " Nine of -ten subjects in ggoup’ B, x}li*was t ght solely’hy~ ‘
oL reported “that they had receiwed the same kindsof %nstruction for each -
' ’ concept. <Twelve of twerfymsubjects fn groups A and € reported that, they
’ ‘had received dtfferent types of instruction:
\d ' Y
- 3 g . . . -

5. Interpretations R .’3 ’ .

{
. The data, with a few very specific exceptions, support “the conclusicm
. . that the -three .sequences of ‘moves were eqiilly effective..: Students seemed’
to be able .to recognize the same or diff?(ent modes of instruction. Trénds +
N in. the data suggested that the CE sequence
-, acquisition, while the ECE seqﬁence s pd short=term retention best.

\ .
A - -, .! . —n\

&=

0y -

- S 'Critical Commentaky *

. 3o ) n
: (1Y ' The study seems to be carefully congtructed well-executed and,
’ important as palt ‘of a long-range studm of the -effects of segueaces of .
teaching moves. The reporthof the study, however, is incomplete and con-
tains some information which appears contrad:lectory. Several questions ~ .
also néed to be raised conceming the expeﬂﬁptal design and inter-
pretations. -, R S - .
(2) The relationship of this study to the 'previous research is
¢learly established. The experimenters are to he conkratulated both for ,
. . bullding on earlier research and for assuming the reader' s familiarity LT
» with the terminology'of information contaiped in the earlier works. -
© . 'However, becaude of its age and the source ofﬂpublication, the Dieues
' reference o gEneralization and abstraction should have been smnmrized

. more completely. e, ‘ ‘ Y .

' (3) 'l'he crieeria for selecting. the: ctmcepts to be taught may not
‘have been satisfied completely, Certainly mod 5 arithmetic -<could be con- .
sidered a_function from {0,1,2, 3 9} {0 1,2,3,4} . to {0,1,2,3,4}.

. ’ - .
. s e . G :
:
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was most effective for immed¢iate O




I . ) S A e | -
v . . !" e R . . . . ey
_ . The reader is never told 'whe;her",allusioné were made to function concepts - .. .
' ~during the instruction on mod 5 arithmetié. : ' :
[~ s h. L [ . .
' (4) There was considerable discrepancy in the numbers of moves used ° .
‘ for each sequerce. -For example, in ‘teaching-partitioning the CE séquence’ . ‘
seo consisted of 5 moves; ECE, 14 .moves; and ECEr, 10 moves..” Explanation’of
- this discrepancy was never offered. Too, the criteria for selection Jt ’
- . specific moves were not présented. If 5 moves are sufficient for CE, _t{;en -, ¢
14 moveg for ECE may constitute S%Iteacbing. e ' s
. . .

. iS) Students answered the interrogative statements (Pregumably by ' ..
. writing answers in the booklets) and instrfictors checke respo)
-  correctness. How were incorrect respomses hdndled? Wefe ‘

stated or were more questions asked?’ Wirat ‘percentage oF stud - ‘
responses. vere wrong? ’ - S e ', - /
(6) The explanation of the experimental, design is the most confusing
part of the report, According to the text, Y'the ‘three differemt groups

" A, B, and C, had been taught thregq different wdys' (the treatments)" - . .
(p. 281). This reviewer interprets. tifat to mean that each group geceived - .
. . all three treatments. According: to Table 1, however, group’B rece ved ) S
" only ECE and {;:ups A and C.recéived two treatments eagh. The informatiom-. -
.. i.:;:he table s2ems to be more consistent with later discussion, so the . ot ‘
T ual. description was ignoted. The assignment of ECE to a single group Q
, seems to be a seripus confounding factor that was .pgver-fecognized. - i

PR "~ 7% (7). The clainm (p..282) that ECE was superior)on subtest 2 ts not .. .
borne. out by th&’data ofs#Mble 2. The total subtest 2 score £dr the CE' I
sequence was higher than the:total for the. ECE ‘sequence. Also, no - . -
‘explanation was given for the differeat distributions of .tést items’ .- .
across-subtests in the immedjate acquisitfon tests for the threeMconhcepts.
L Lo v. ‘ N, I ﬂ:k N
N (8) It seems odd that of 14-sets of tést scores: {(subtegte, composite °
E R tests, and-retention”tests), enly 2.showed any effects of tif blocks used . -
. to construct ‘the experiméntal groups. . (F-sgtatist%cs were not. reported .
for the blocks, so they were computed by the reviewer.) . Since the blocks "
vere-identified on the basis of previous achievement, then the lack of <
- . effect of blocks suggests. thiat the mathematics concepts usedvmay not be |

' Teprgsentative of mathgmatics taught tg.these subjeéts. Such a conclusiong

if accurate, would call into question all implications for classroom LA

. instruction. = = - - ° ) S -

. o T D
’ . . N

4 .

A ] !

L4

»

_ (9) The authors seem to confuse obgervations and conclusions. For . .
example, ‘it wgs ohserved that the presentation tmé of the CE sequence - ’
, © "ranged from 6 ‘to ’8 wminutes" (p. 285). One of the conclusions, however,
. " was that "the CE seqwence was found to take from 6 to 8 minutes to execute
* (p. 287). Sjmilar repetitiveness appeared in the reporting of statisticdl
o results as °conc:l'ions. ~ Consequently, the synthesis -of the results is. .
. , very weak., o " Co .\

' . (10) The -apparently greater effectiveness for the ECE sequences on e

* * the feténtion test may be explained by the fact that ECE was.given in the Lo

. , same group three times. Consistency of sequengce may promote- retention )

R  independent of the particular sequence used. . Lo .
- o - . s . @ b
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L3 .’

(11) The preference of s bjects in groups A.and C for sequences CE
anj ECEg; respectively, may explained. by the fact that these sequences
m{re _the fir-st sequences that these subjects were, exposed to.

$

l ]é) 'I.‘he discussion of the need for Including specific kinds: 'and -
orders f moves in the ‘ECE séquence is not based on any clearly identified

from the wexperiment. The .basis for this discussion needs to-be mare
arly identified ) AR K .

/ .
+ (13) Most of-+the criticisms outlined above result; from omissions in

_the Teporg, of the experiment. Researchers must- realize. that their.work.

1s not done until the report' of the experiment is written. As much care,
attentfon to detail, amd technique are requirad .fgr writing the report
as forsconducting the experiment. The lack tention %o detail in the
writing of this article seriously detrac;:s from the overall impact of

the research
=€
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SMALL GROUP INSTRUCTION: A STUDY IN REMEDIAL MATHEMATICS. Chang, Ping-Tung.

‘m

Uprichard, University &% S

L]
-

The MATYC Journal,. vll nZ, pp72-76 Spring 1977. . . )}

Expanded Abstract and Analgsis Prepared Especially for I.M. E. by Edwdrd
uth ‘Florida.

.*'. N .\: . . . »

1:- ose ) - ) ’ -

! y
The purposg of this study was’ éto investigate- the differential effects

‘of two instructional processes (sma‘ll-group method and lecture~demonstration

methiod) in order to develo'p an improved imstructional approach for feaching
remedial mathe:natics at the commmiity college level, :
'Io fulfill the primary purpose of this study, it was necessary to
address the foljowing subproblems: . !
| =] g
(a) To determine whetger the instructional processes (small group-
me’;.hod and lecture—demonstration method) had a positive impact )
on achievement. SN . - T s
-(b) To determine whether the instructional processes (small-group
, method and lecture-demonstration method) Had a pbsitive impact ]
.'on the attitudes toward mathematics. . .

P

-~ v

2. . Ratiopale ) X . - 3
E ~
Considerable interest is being shown among various college mathematics
faculties in developing effective methods for teaching remedial mathematics.
Methods presently employed vary from such strategies as the lect ’
demonstration method to self-paced instruction. Currently, some r’esearch
is emerging which supports a category of methods customarily referred to as

"small group! instruction. .
iy . «

Olsen, Phillips, Olmstead, a.nd Thoyré have studied the effectiveness
of various forms of the gmall-group approach, and the results support the
contention that the small-group method is an appropriate strategy for

teaching’ mathematics. . . -
3., Res‘earch DPesign and Procedure ¢+

- "‘ "
In order, to accomplish the purpose of the study, the ‘author used two
classes of students enrolled ‘z. Math 99 at Gordon Junior Collegse. The
me/Cho/ds of instruction were doml, assigned so that one class (éxperi-.

mental group) was taught by the "sgdll group" metHod, and the *other (control

group) was taught by the- "lecture-demonstration" tho’d, Each class con-
tained 14 students, . i -
Math 99 is a remedial course in’ basic arithmetic and elementary algebra

Sor students who are not sufficiently prepared to begin a college-lewl '
mathematics cour,se. Students are assigned to Math 99 using the following
criteria:

' N

1 . =

4
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(l«) A combined SAT score of 650 or less, and

(2) A score below 43 on Test D of the Comparative Guidance and.
Placement.;’est (CGR): = . o i&h '

LY

va

“The pa.ttern for conducting the class using Qe small-grot‘ip method

(student-centered) was: .. ‘ ]

, (1) Following ‘the admi'nisfratﬁn of Pretest I, the class was divided-
dnto’ small groups of three’ or ‘four students each, with the stu~
dents receiving higher scores on uhe pretest beﬁng assigned
evenly among the groups. .-

' +

(2) The. instructor I.ectured the first five to ten m:l es of each -

_ class period 1n. ovder to review and introduge new’dubject

matter, ‘and the next .thirty to’ forty minutes were alfotted for
small group acti’Vities. - R . S "

-

s

(3) \The last five to ten minui:eswf the per:!od Were used for class
discussion. .. <% ) .
' . B .o 'yt??h ’
(4) The primary funct{on of the instructor was to ‘serve as a com~
sultant and facilitator . to stimulate discubsion within and .
gmong the small groups! . . , : 5
The pattern for conducting the class using the lecture-demonstration .
method (teacher centered) was as follows. —
(1) The insmctor lectured at, least thirty to thirty-five minutes
of each class -period'in order to .review and introduce new mate~
rials and skills. ) oo .ot

" ~

»

.

K
.

(2) The last fifteen or tv)enty m'inutes of- the period were used for
class discussion. . o - ‘ - . e

3) 'l‘he primary function,pf the insttuctor was to present and expla:ln
new subject matter and‘skills to the class, énd to help indi- ,
viduals in class during’ the.class -discussion.

3

'l‘he following instruments were us€d: -

(l)‘l Pretest and Posttest I (arithmetic ach.ifvement at beginning
and end of coursé respectively).

(2) Pretest and Posttest IJ (elementaty algebra achievement at the
beginning of 3rd week.and .end of course respectively)‘

L]

i
fen

© " (3) Dutton's Attitude Toward Mathematics test (attitude at beginning
- - and end of course ‘respé“ctively) ..

Pretest I and Pos test 1 arg two- equivalent forms in ar:ithmetic, and
_/ Pretest II and Posttes} II' are two equivalent forms in elementary ~algebra.
. These forms were con ructed by the author and théir equivalency was
established using the earson Product /H}mente Coefficient with a pilet. ﬁroup .
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. d z

oy
N -

of students auripg fa1l quartet of.1974. A oiie-way analysis of ,variancg
used to test all h éses at the .05 level of significance.' '

.

»
- -

be

4. Findings S | "~ |
, - .The major fiad_ingé of the study dre summarfzéd below. - /
Y .- . N

» . . ¢
(1)' There were no significant differences in the Pretest scores /
" between treatment groups'in any of the three areas.

(2) The,Posttest scores inArithmetic and Elementary Algebra
were significantly affected by the small-group method as
compared to the lecture-demonstration method. _

e (3)/’ o significant d{f:f'erepce was found between thé two treatmént
. groupsson the Attitude Podttest. . \ o /

~‘(4)' There v“vas,no sign’ﬁichnt' gaip betwgén Pretest and Posttest on

‘elementary algqbrg within the control group. -

(5) There were significant differenceswbetween Pretasts and Post-
. tests on arithmetic and elementary algebra within the '
- expérimental group, and arithmetic ‘achievement within the
control group. i : R
* (6)‘ No significant difference was found in mathematics attitude
- 'within the treatment group. B g
. ‘ v ¥

” ’ r
s N °

5, ,Intet&:retations . _ o - .

The f‘indings af the 'séudy support the premi\s\e ‘that the small-group
method’ of ipstruction is an appropriate strategy for teaching remedial
mathematics @t the college-level, and that students taught by' the $mall~

'group method demnsq‘gteusignific'antly greater achievement in ari tic

and elementary algebdgmthan the students taught by the lecture-demonstration

method empléyed in’ this study.

3 . ) .
AW, S . k » !
. "“" ) ‘ - A
» s [ 4 ‘ ,

4 Critical Commentary 2 ) -

~ The author states that his study was itmited (Ne= 28), but that the
results should give encouragement for future investigations on & larger
8¢alé of the effectiveness of this instruttional technique (small gYo!

“for remedial mathematics in colleges. However, the author fails to

J.ape the specific contributigns this study makes tothe ‘literature .ab
and beyond the work of Olsed 3gd Phillips, who studied the same probl L,
with respect, to rémedial math?ﬁatics instruction -at the college ‘level, For
“’?"Ple" ' . "N N ’ ‘ TR .
(1) What izypotheses could be advanced as- a result of, th#s particular- :
. ' study that were not generated from previous research? -
- A he ) - '3 I
(2) yhat specific directions should future.résearch on this’ topid
take as a,result of the present study?

13
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' -treatment -groups on the dependent measures.

' 1 [ ‘, »
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. ! . " R . 0, ) g"
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¥

(3) Was the present stady a repiﬁchtioﬁzof the work of Oisen and/or:
Phi{]i]iips? Y B .

v

. * 1 4 L
.Chang's study, although exploratory i nature, has some ‘experimental

design problems. The author states hat he used a vne-way analysis of .
variance to test all hypotheses at the .05 level of significance, I guess’
one could use this particular analysis tq test for differences between
treatment groups on the pretests (apithmetic, algebra, and attitude) and
then again on the posttestsm HowevéY, a simple one-¥a analysis of’ vari-
ance is not appropriate in testing £§r pretest-posttest differences within
z . Pretest scores and posttest .

scores for the same treatment group ane not ¥ndependent. The author's

design would hive been more effitient had he used an analysis of covariance

with pretest scores acting as a covariate for posttest scozes. He could -
" have used this type of andllysis th,ée times (griEEﬁ%iic; algebra, and
"attitude) or opted-for 'a more sOph*fticaggd design (multivariate). o
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' T v (1a) ,Howeve‘r y‘u printed it.*do it anothefr vay., .
v, ] ‘, * 1 ) . . ?l - . '

-’

. & © - It:is claime\d in thi _.study th;at pe

. and mathematics. are being neglected in /tegcher..tra:l.ning. ah
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" A QUESTION OF TEACHER TOMPETENCY. Crable, Efain; Dimnan, James A. Southen

Joumal ‘of Educational Research le nl, 5'3-49, Winter 1976.

Expm*d gbstract and Analysis Prepare Especially for I1.M.E. 'by. Donald J .
Dessart, . The f).lniversity—of Tenneasee,,

03 e.

. - )( 2 { L 2 ° A
!m se % ,"\ ,‘ . ) ‘ ee
The authors stated that the purpose of the stﬂdy was. “to (iscover if .

XS

teachers were prepared With some ‘necessaTy fundamentals fer, the teaching of .

. reading and mathematics, end if they can demonst.rats the abilj.ty to learn
vyese fund4mentals. " L . . T

- Al " . - . %
- / .. {f. « 0 ¢, ‘e vg R -~ * /):"‘

¢

. ‘ . . . ! v A - .'\“ *
2. _Ratiggale o B 2L o
S - C r‘,‘; Ve LA = ‘1 vy . '1 «

teachersg are spending tim ‘on the frills.,o teaching by demonsgrati,ng innor .
vative approaches and assmning the- basic. Whowlédge of the subjpgct aréa to,
be. innate."™ The authors felt that-the '"basic .soncepts”’, relatedgtp reading

\ 1‘5 4_ e g B
-t ,&7\ Thoe Tk : '."',' LI HLIN

3; ' Research Design and Prqced\l.‘lre.sq _' ’ . . AL, K ‘

R - . . . ,.
rb"g

| During the'fifst daj of instruction n a j:qading class cﬁpoeed d'f 125%
advanced tmdergraduate’ or ‘grddagtle students ofhwhom -90, percent con‘i ted of

teachers or students preparing for: teaching, the i&llowing imetructions Gere
given without additional coment. .

(2) Write the first ten n‘tgbers; N
' (Za) However you wrote them write ,th m ai other way.

L )

gy
L. A
> - ’a

) 1
e

'-(3)‘ .Identify the difference betgéen a vowel and a cousbnant,
R v . )’ T i 4
¢ - ' (4) ‘Write the first: qord YOu think. of wh‘en I say*these WOT S ‘\_
: ix;, .over, up,“qm, father, " one, old high,. open, straigl; o
’/ ‘ + ‘, : . o . N ‘ . ..‘ l ; 4 ’ | a'ﬂ ‘r‘ -‘ ) ‘\:? . .
l 40 Findings ' . . . . ‘\; s .. ‘\’ R
1 It vas found that: e d ’

. v - Y . oo s
. . -
N

(1) Mo one printed the alphabet as i;,appears in "sc,hool" or . "book"
' ty'pe (clarendon typeface). ‘Letters swuth as-"a", "g", and "q" vere
lisprintgd 4in over 80 percént of the cases.

(2) Ninetyheight percent missed th¥ zero in its prime position. S

0 1234 5 6 7 8.9. T \' . . . ’
, ¥ ' R . , s : * ~
- ) 15 ” ' . .
. . 19 . 5 .' , o« 4
"‘ - ! ' ' ) 3 ,) " -
A URA ) € . |

. ".
‘
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5. . Interpretatidns . C Co. .

-

-~

(3) Eighty-seven percent were not

»

‘ Yy . . v‘. . + . , ,
) . Q) Ninety-four' percent supplied pldradigmatic replies to the ten

- . . o°
° . . .
1 4
- -

. b g
n.*. M

. .

able- to give an acceptabile answer _
- for the-differente between a vowel and a consonant.  ° .. ’
t v H ~ ! : )

& * T N

.

stimulus -words. . . . i
. < e . - , , . ) . . L.‘ T +

The following interpretations‘re
study .were offered by the authors:

garding the matheli;atiqal portion of the ,
- . . . < R ’) i ,

.' Q) "1 study strong [sic] implies. that-?ailui‘e in reading mathe- )
7 tics stem [gic] from a weakness in-basic instruction admin:ts_tgfed
.. by unsure teachers." ) o ‘ K 0. § .
(2) There is confusion among teachers ang students &g .to whethar’or
not zero is the first of the fir}st ten numbers, ‘ i
\ . . . s, ' " : « ' ) :— N B
" (3) "It seems mathematics' [sic] authord forget that the whole congept ° '

s

(4) "AlLL fractions’ and decimals fall between.0.and J.!

5 "To go further all Algebra and

-

'

,of mathematics f's built upon the prime numbers, 0-9."

A\
Géémetry 18 Bolving for.the zero."

v

(6) "When teachers are askegd to identify%he basic foundations of’

written language’ and mathematics, it becomes apparent that they « °
fail to recognize simple components." . . . '

L o,
[ M : '
’ /. b . B

Critical Commentary ' " ‘ ’ .

.

L

. The purpgse of this study as~stated by the ‘authors (see 'Purpose" e .o
above) is certainly interesting, but it was never seriously addressed in’ : <
the report. Furthermore, on the basis ‘of student replies to the single
instruction to write the first¢ ten” nifibers (which is impossible to do .
without further definitiomn); the authors reached a number of unwarranted
conclusions (see "Ingergretations” above), These conclusions not"only had - .
little, if any, relationships to the data of the study but in themselvers A
‘are nonsensical. ' . C ’ ~¢

With a ﬁnimal review of this report, ome can easily concluyde that it
should never have reached the pgblication s_tége. It 1s most Jegrettable*:

that a more critical review had not been.exercised-by those responsible for
its publication. ) . .

’ - [
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.. THEAUSE OF AQWANCE ORGANIZERS FOR FACILATATING LEARNING Am) TRANSFER FROM
. . QUADRATIC INEQUALITIES. Eastmap, P."M.. School Science, and Mathematicg, -
- w17 pS, pp377- 384 May—June 1977. ’

. Expeqded Abst-ract and Analysis Prepared Especially for I.M.E. by Joe D
‘  Austin, Emory. University. ' , —

o B . co

. ‘ ‘, : . 1‘w ngose ] . + " ' ., . ) ) . . . .
. "The purpose of this s udy was’ to determine r_he effects of advance L
P -orgaa zers on the-"transfer of learming frqm mate;:ial on quadratic inequali- oo

ties (p. .. ’

SO 2. . BRationale/ . . . v ~

¢ »
e Aus,ubel has, argued that advance or.ganiz.ers can facilital,'e the 1earning .
and retention of unfamiliar but: mean:ingful yerbal material. The justifica- )
tiom for this position is that the advance organizer--presented prior to v
the 1earning task and at & higher, level‘ of ahstraction--can provide concepts o
" that relaté the ‘unfamiliar new material' to material already familiar to the :
- mdividual. Eastman argues that this reasoning suggests that advafice organ- .
v izers may also. facilitate the transfer of learning. He argues for t'nis ‘
transfér. because "the cognitiﬁ structure of the individual receiving the -
advance organizer would then be better organized tham a person not rece'iving '
the .advance organizer" -(p. 377) Eastman found no studies that considered . s L
this hypothesis. . - ' R ‘ N

. . ‘e ) ) . s, o - 3 -

e

ot . » .
- -~

3. ‘Research Desigy and Procedure ' o ’ ‘

S fx aut.hor used a design appr0priate for a two-way analysis of variance.
.ne tor concerned the presénte or absencé of the advence organizer. The
1 © . two levels were called advance organizer and introductory overview., The : .
+ =~ second fagtor had two levels and related to the method of presenting the -
ihaterial. The two levels Wwere called analytical and graphical. Eighty-seven
tenth-grdde geometry students were randomly.gssigned to the four.groups. .
Students in each group worked through linearly programmed booklets ‘on'soly-
. ! ing quadratic- inequalities. Thevbooklets were 24 to 30 pages long. The two :
) ° . introductory pverview groups Rad a one-page table of contents as -the first ) ..
page. The beoklets were studied for two class periods. During the third

class period a 24-item multiple-~choice transfer test was administered T
./ .

L -
.

4, Findinga A o . S . oo,
. A two-way analysis of vardance was comp\lt)Ed on the 80 complete test

- - lcores. ["The data from seven §8 were incomplete and were therefore elimi-
] nated” (p. 379).] Using an q—le\ae.l of 0.05, no ai:gnificanlf differences were g
T found. ‘
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5. Interpretations " : ’ - R

.
.

- - .
The authqgr argues that even though no significant differentes were" .
found, .this "zﬁes not imply that advance organizers wére ineffective" (p. -
© 380). . This is justified by noting that the pooled averages favoréd the ’
advance organizer groups over the introductory overview groups. This view
. 18 reiterated in the summary as "nejther do the results syggest that advance
organizers, in general, are ineffective in producing transfer, rather that
the results are inconclusive” (p. 381).. Here the autfor also concludes by
stating that the.hYpothesis that advance organizers enhance "the transfer
of 1earning gains no.support from this study" (p. 381) ’ N

Two reasons for the lack of significant differerces-areposrulated.’
. These were (I) the short length of the gdvance organizers compared to the
length of the treatments, and (2) the advance organizers may not have been
constructed appropriately to relate the material to cognitive structures L
of the individuals. . . ot

*

Critical Commentary

# The author presents a nice introduction to advance organizers. He !
also provides a good discussion of the differences between advance organ-
izers ahd introductory overviews. The argument that advance organizers ,
should help facilitate the transfer of learning has a quite logical appeal: ’
However, .the author should have reviewed—-even if briefly--the literature .

on transfer of IM better support his argument.

Several basic questions must he pskedsbefore the resudts can be -
evaluated. Spec{fically, the following questions arise.

(1{ Why was the topic of quadratic inequalities used? What relevant ;.
background did the students have that related to this topic? = :
How do we know the topic was "unfamiliar'?

(2) what type of students were involved? What was the male-female ¢
distribution, the ethnif make-up, and the general ability level? 5
/ / ’ -
(3) What is the rationale for the analytical vs. graphical factor? J/
This factor first appears in the null hypotheses and is not -, S
’it discussed in the literature review or the introduction. ’
. . W -
(4) what ism reliability of the 24~item trans'test?
(5) In what way were the data incomplete for the seven deleted
subjects? All seven appear to have been from the 1ntroductory
overview groups. - g ( .
(6) Did the teacher .or résearcher interact'with the subjects in any .
» ° way? . ) . L. &
. . . . )
(7) , Did the analytical groups have the same ‘programmed booklets -
aside from the first page? The same questiog‘appiies to the .
J. , graphical groups.’
%
[ 4 : - 'uf
g ’ »




The previous. questions make it somewhat difficult to evaluate the

’ resglts. If these questions can be satisfactorily resolved, thed it is
difficult té argue with the author's final conclusion that the hypothesis
that. advarfdte organizers enhance the transfer of learning gains no support

" from this study. While dne study is unlikely to cempletely./yesolve a .

. problem, the-author's claim th?»t the results do not imply- tHat fadvance

, organizers were ineffective is’at, best ‘naive. It seems strange to cite
the pooled averages as evidence for this when the two averages were only
10.11 and 11.35 with a standard deviation of wbout 4. ‘

~ A minog inconsistenty appears in the discussion éecpion. Here the o
’ author clalies. the, results fail to confirm the hypotheses.- Since the 'h{poa
" . theses were stated in null form, they were copfirmed, i.e., not rejectéd.

. ‘ .. NN ,
) .. The two reasons postulated f'or; not rejecting the null hypotheses seem
. ible. 'They cannot, of coursd, Be supported by the analysis. (An
obvious third-possiblity that the author seems reluctant to consider is that
advance organizers have no effect on the tram¥fer of learning.) In fact, .
the, second reason--the ‘advancé,organizer may not have been appropriately
constructed~~points out a major problem with research on a ce organizers;
! ndmely, how does one define an advance organizer and comstruct ome for a
particular topic? In this study the advance organizers are reproduced in
the appendix. Unfortunately, so little-information is given on the subjects
or their backgrounds that it is hard to Judge .whether these advance organi- -
Zers do relate the new material.to the gengral background of the subjeéts.”

In summary, the author has raised an interestidg question on tife Pedation
. of advance organizers to the ‘transfer 6f learning. Ubfortunately, so many
) questions are left unanswered that one is unsure how much this study con--
tribute_s to a meanipgfﬂ. answer t"this question. )
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THE EPPEGTS OF TWO METHODS OF PRESENTING & PEDAGOGIC MODEL TO PRESERVICE - ..
TEACHERS. . Ensey, Lowell; Cooney, Thomas J. Joufnal for Reseatch in Mathe-
matics Education, -v8 n2, p;07v114, March 1977. . z

) A ”)'-;
& z

Expanded Abstract and-Analfsiskprepareﬂ Esﬁec;ally'for I.M.E,. by David F.
Robitaille, University-of British Columbia : . )
. . . "' 5 - .

. v L4

1+ Purpose - . _ .
. . P . , ¢ - ~ ;
The study sodghéggnswers to two questions:. -
(1) .ﬁbuld educapion students with no studént;teachin34expeiience
benefit méwre ¥rom a study of Henderson's mbves for teaching Y
«cqucepts than would a comparisoni group with student-teaching , -
‘experience? . . X ) . N

. . . . ’ 3
-'(2) Would the mode of preséntation of suth moves to the student
teachers (videotape or written trdhécript) have ‘a diffg;bntial

b d

effect upon the performance of the two groups?

"o - \- . . N R ! ] -
2. ' Rationale ] 5A ) : *

~

4

Use of Henderson's model for teaching mathematical concepts is based
upon-the assumption that "teachers should possess knowledge'of the, teaching
act in general and knowledge of teaching moves in particular.” The present
study was designed to address the questions of when and how such knowledge
shogld'be presenged to student teachers. a N . - 'Eir'
=" : PR -
- t . s B

3, Research Design and Procedure-%

Two groups of undergraduate student teachers participated in the study.
The first group, G3, had had no previous student-teaching experience, whereas
those in group G; had completed’ their student teaching. The students were
.assigned to two treatment groups: students in Ty viewed videotaped lessons
illustrating instafces of concept moves, while students in group Ty read
typed transcripts of such lessons. Before ard after' the treatments were
administered, each student taught a'15-¢to 20-minute microlesson to three J .
. seventh grade gtudents. These microlessons were- audiotaped. . . "n

. ] ) . . .

* The audiotapes were analyzed for three types of information: The number
of moves utilized which dealt specifically-with the mathematical concept
being taught, the total number of moves employed, and the number of differ-
ent moves employed. Outside observers also analyzed 22 of the tapes, and
an index of observer agreement was determined: 0.81 for the total number of . ‘
moves employed, and 0.86 for the content-specific moves. Following the 7
treatment period, all students were administered a 10-item testPof their
ability to classify moves. c ’

Thirty-six students were includéd in the data analysis (G1=20, Gy=16). <
-"A 2x2x2 ‘design with Tepeated measures on the third factor was used to detect
differences in the interactions among the factors! of groups, treatments,"
and microlessons. i - :

il

' 20 24




4, Findings

The mean score on the 10-item posttest which was administered to all
students was 9,2, q;bafatQ scores for each group are not reported.

Y i} * - .

- Analysis of variance results showed no significant interactions between
._ﬁrouﬁs and treatments for‘SOtal~ndmber of moves employed, for content-
specific moves, or for the number of different moves employed,™ In each .’
case, a significant. difference was found ‘between the results obtained on the
pre—and post-treatment microteaching sessions. Howeven; "the design of the
study doés not allow one to determinecconclusively that [this/?iffereﬁce]. .

.

E .4

can- be accoynted for solely by treatment effects."

» . .’

L capeon—— v
5. Interpretations , . .o

r - : a
L

. - .
. The authors, in.attempting to interpret the lack of significant
differences, suggest either that the treatments were not sufficiently’
different or that the hypothesized interactions do not exist. They point
out that the questions of when and how te introduce students to concept
moves remain unanswered. They suggest that further research is needed to
determine the effect of treatment differences in increasing the nymber and

types of concept moves employed. x )
. -~

-

v

- : Critical Commentary T , *

¥

.

" On the whole, the stiydy was well conceived and well designed. The
statistical techniques emplqyed seem to be appropriate and the authors have
been careful to interpret thair resu1t§ conservatively. The study was based
upon the first author's master's thesis, and most of the paper's weaknesses
would seem to be due to factors frequently -asgociated with research of that
kind. These wq,ld include, for example, small sample size and brevity of
treatment period. , ' ‘e 1
N - . ) . - > (\
. The treatments "consisted of five l-hour sessions, one session,per
day." The first three days were identical for both T; and Ty. On thaiast
two days, students in T; spent 15 minutes per day viewing a videotape While
those in T2 read transcripts of the same material. In other words, the
two treatment groups were performing essentially the same actjvity 90% of
the time, Even if the treatments had been more dissimilar, one week seems
a.very brief treatment period in which to hope to obtain significant behav-
ioral' changes ef the Rind” the authors were interested in.

.\ A larger sample size would have fncreased the pover of the statistical:
tests employed. This might well have been impossible if all of the avail-
able ‘student teachers were uged in the study; however, we 3re not givén this
info . Similarly, we'are not told what method was used to assign
studefits to_treatment groups. ' ’ :

’
T -

‘ :The formula which was used to obtain a measure of inter-fater agrgeﬁent
seems to give artificially high results. The formula '

2 §(number:_ of magves agreed on)
(observer total) + (investigator total)

,‘. 2 2115

<

¢

-
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-+ gives an agreement index-of 0.67 in‘the case where the-observer’sees 20 moves,
the jnvestigator sees 10, and théy agree on 10. A more-censervative agree-.
.merit index, 9.50, is obta’lned if we use the formula attsguted -to McGrew -

(1972,;:.24) T R e

.

No. of agreements(A&B) + No. seen by B only #No. seen by A only

rd . 'y -

Bility estimates which may, in turn ,iave affected the ANOVA.results. >
e ,y PRI
e i -This study should be replicated takia& int?unt the considerations
Jaised here, as\well as those raised by the autho themselves in the paper.
* ¢ . The research question. initially.posed by the authors are sufficieétly impor=
tant to warrant further study. Of course, the -most important questions - to
be raised in this area concérn the impact of such training upon teachers.
after they have graduated and: are teaching their own classes. '

Few

. A A ) ) t P . : T
s - , ' ‘Reference- -
.ow ' McGrew, W. C. An Ethnblogical Stt& of Children s Behavior. New York:‘
Academic Press, 1972 \_' . . .
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THEHPgICS BRESEHIION AS A FU'NCTION OF COGNITIVE/ERSONALITY VARIABLES.

rdon, Marshall. Journal for Research in Mathematics Education, w8 n3,
gp205-210 May '1977.

-

) !xpanded Abstract and Analysis‘Pmpargd Especially for I.M, E. by James- Fey

and Joanne Rossi Becker, University of Maryland. . . 2 2

. ' T e
. N .
o B -

7. !

1. Moee : . ... > . _ X -
1 - - -

A}

+ The pdrpose of this study was to .detprmine qhether a prospective

teachet's - conceptual level, or fieid depeffence is related to his or her _

choice of rulé/example sequences for teaching mathemat.ics»ooncepts. -The
"gpecific research hypotheses were: @ . ‘ ' '
4 (&) High conceptual-level teachers tend to provide more mgthe>’
» matics ‘examples prior to discussion of a rule than low -
.conceptua].-level teachers, who tend ‘to discuss n.ilq early )
in the lesson. i

(2) Relatively field-dependent teachers would prefer ‘té have the
‘students present the mathématicg rule, whereas relatively
field-independent teachers would prefer to present the
L mathematics rule themseives. »

‘ e ‘- . .
'2.+ Rationale L L Te
e

. - . Y
Starting from a 1966 finding that effective. teachers seem to be those .
«who can produce mqge alternative ways of teaching mathematics concepts,
Gordon argues that Hunt's measure of conceptual level should 1dentify such
> productive thinkers.  He claims further, that~lfigh conceptual level should °
_predict teacﬁer preference for example~to-rule style of teaching rather
than a, mo'ré structured, less flexible, rule-followed-by-examples _sequence.

By a quite different line of réasoning, Gordon argues that research
on ‘field .dependence suggests that field-dependent teachers are more likely
* to choose a socially interactive style of teaching in which students are-
mire likely tham teachers to formulate d state rules in conceépt learning

oy

Researg_g Deaign aniProceddre R

Subjects for the study were » elemen ary education majors in a -

- ript/eservice methoheﬁ;:z:rse. Edch subject's conceptual level was assessed

by Hunt's Paragrap mpletion Test and field dependence was assessgi ¥y

fivg sentences that.would express how théy would®ich each of * two mathe-
matical rules (one in-arithmetic, ope in geometryJ and tg indica,te at what
point in their presentatfon they,would want the, rule ‘to appéar. From these
descriptions of their conjectured teaching preferences ,» each subject was
° categorized as preferring rule-to-examples or examples-to-rule teaéhing

quences. A chi-square analysis tested the null hypeghesis that' conéeptual
1 vel and nﬂ.e/e:;amle sequence preference ‘ale unvelated, From th&.seme

, Witkin's Group Embedded Figures Test: Then subj§s were asked to write

' 4

.
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'kdescriptions of teaching plans, each subject was categorized as preferring *
P student or teacher presentation’ of concept rules. -A chi-square analysis )
tested the null hypothesis that field dependence and’ rule presenter prefer- -
engcé are unrelated. For each hypothesis, separate analyses were performed SN
~ omethe arithmetic contept data. ‘ -
4. Findings ', _ . . e . , |
- ¢ v +

From both the arithmetic and geometry rul'e-teaching plans, data
suggested rejecting the null hypothesis of mno dependence between concept-. - !
ual*level and rule/example sequencefpreference (p < .0l1). It appears that . _—
field-dependent teachers_prefer havilg students formulate rules, while . ./
field-independent teachers prefer stating the rule,s themselves.

A . .
o
o .

. . *
5. Inwewpretations ‘ ’ o .
- - t : . * T T t—
) Gordon interprets the results as suggesting that the cognitive- -
o personality variables:of conceptual level and' field dependence are related
to presentation style preference in mathematics teaching and that these vari- -
ables should be considered, .in some unspecified way, in planning\instruction. .
He suggests that the next line of research should investigate ways of rais- :
‘4  ing conceptual level and’ developing, field dependence. N
1 : .

of

. - 1]
b v . .

Critical Commentary

The Gordon study is yet another attack on the challenging, but .
consistently unyielding, .problem of identifying personal traits related to
teaching effectiveneéss. " However,.basic theoretical anq technical flaws in
L the study make it difficult to see how the hypotheses ot the findings con- ,
©  tribute to progress in -understanding reachismg. _ e . , ,

g
72

% , . .

/? Conceptual level and field dependence are intriguing personality/
cognitive constructs for which measurement instruments are available; but’
the rationale for studyifg these teacher traits ifi order to understand’

i teaching effectiveness is.unconvincing. Investigation of the relation
between tedcher conceptual level and classroom effectiveness is justified
by an’ extremely tenuous connection to earlier research o6n productive '

- thinking ability. The completely separate inVestigation of field dependence

"and, teaching effectiveness is 'supported by an even weaker argument involving

-teacher preferﬁnce for classroom social interaction.

R 3

a - o
- Even more curious is the decision by Gordon not to investigate teachet .
_ classroom ef ectiveness, but rather teacher ‘preference for various -strategiea .
of using rulds and examples in concept instruction. There’is an implicit . :
usumption that egrul seqiencing is uniformly more effective than ruleg, and
a similar assumption that studént presentation of rules is more effective
than .teacher presentati? None of the ’very extensive research on rule/ ‘

» “example sequencing is cited; it would ‘flot Buppoft the assumptions ‘
The tse bf sketchy written teaching plansn made by preservice teachers, e
rather than observation of their classroom performance, is perhaps the fina2
n 1 - g‘;A : . '2"’28 .{ o v .

4,

P




A -

-

major weakness that leads ome to ignore .the findings and interpretation L
offered later in the report. At best the data extracted from analysis of

those few sentengps suggest that high-conceptual service teachers express

a natural preference for egrul sequencing in thedr ‘teaching plans and the
field-dependent teachersgxpress a preference/for student generation of

concept rules (in arithmatic). But, even hére the;various scoring procedures

are ques'tionable. What are ‘the validity and relia ility of the Conceptual-
Level and Embedded Figures instruments? What is fhe rationale for partition- -
ing 'scbres into high, medium, or low on the Embed{ed Figures measure? Was'

-sco¥ing of expressed teachingrprgferences ‘reliablp? Both egrul and rule

. . >

. Ppresenter measures seem to involve kigh rater inference. ,

It might be, as.the author .c;mjectures, that’ igh conceptual level ‘hnd
field dependence are traits that prediq&effecti\'{/eness in mathematics ~ «
» teaching and can be cultivated by appropriate trgining/ But the present

. study gives no reason to believe either. .
' ) ’
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. THE RELATION BETWEEN-MATHEMATICS ACHIEVEMENT AND SPATIAL ABILITIES AMONG .

ELEMENTARY SCHOOL CHILDREN. Guay, Roland B.; McDaniel, Ermest, D. i
Journal for Research in Mathematics Educatton, v8 n2, pp211-21.5 May 1977'=

- Expanded Abstract and Analysis Prepared Especially for *I M.E. by Michael’

C. Hitchelmore, University of the West Indies, Jamaica:- | . 7
< %
o - ‘ . ¥ - ‘:- . . * ) .
1, Purpose . . ’ -

. ' L d N 4 ‘ - ! - N L3 i
To investigate the relationship between elementary school mathematics
achievement (simple mathematics' concepts and calculatiom skills) and high-

.' and low-level spatial abilities. LY
P b X =~ ;
i ) y . Aﬁ v 5 " s R !
- 2. Rationale Y o
« - 3

, Reoent research reviews indicate th%t, starting in ea%lescence
and continuing into adulthood, males outperform females om- of math-
ématical -achievement and spatial. ability. A posdfbie relatiom is suggest-
"ed by Smith (1964), who concluded that spatial ability is. positively re-
lated to high-level matl’enatical conceptualization. . .
-~ - The relation between mathematics achievement and spatial ability has
z not been studied at the elemenfary-school level. Smith (1964) concluded
that spatial ability was not related to low-lev mathematifc@ concep-
tualization stressing simple calculation skil it' was therefore expect-
> €&d that no substantial relation would be found between mathématics achieve- -
> ment and spatial ability among elementary-school children. )

To c rify the issue, two levels of spatial ability were defined:-
low-levél spatial abilities, requiring on y the visualization of two-
dimensional configurations; and high—levﬁspatial abilities, requiring
fhe vigualization an( mental manipulation f three-dimensional config-
urations. . " )

I -
~ v =

- . 3. Research Design and I;r%ure ' . T g

* Low-level spatial abilities.#lere measured by two group tests. In
% Serial Integration (SI), children selected from four figures the ones _
& which was formed bl};gfour lines previously projected one &t a time. -In
Embedded Figures (EF), childreh selected ¥rom four figures one con-
taining a simple two-dimensional pattern' previously projected flor 5 gec-
onds. KR-20 reliabilities were 0.75 for SI and 0.74 for EF. _

]
High—level spatial agbilities were measured by two ind vidual’ tests

In Qoordingﬁon of Viewpoints (CV), children vieved a simple geometric
object -and then selected ‘from three drawings the view of the' object from
a specified position. ‘In Surface Development (SD), children viewed a -
geometric object as in CV and selected from thrge drawings the develop-
v * ment of its surface.‘ KR-20 re iabilities were 0.56 for CV and 0.66 for

$D. ' . .o
o ‘ 30 ! . 3
Q : h .’ . 26 L S . .
. B’ s ’ .
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SI, CV, and SD were administered to 14-16 children from each of grades %1

2-7, a total of 90 children. EF was administered only to the children = | |
in grades 5-+7 at one school. Children were divided at the median of each— | - .

grade jevel into high or:low mathematics achfevers on the basis of their \' . *
total mathematics *score ?n the Iowa Tests of Basic Skills. - |
e '

-
. ScoresgqﬁfSI CV, SD, and EF were analysed i separate analyses of A
variance with,the factors of Mathematics'Achievement Sex, and Grade.

e

, ! . . , ’ P
y -~ : .
4. . Findings . . . . \/
- \ - -

No significant’ interactions were found. Mean scores of high mathe- .

, matics, achievers were significadtly higher than those of low mathematics

achievers on all four tests (p<0.05 or better). Mean scores of males »’ .
were significantly higher than those of females on CV and SD, but not

significantly different on SI and EF. There were significantmain effects .
for grade on all four tests. . . oL "

-In grades 2-4, 1 out of 9 correlations between mathematics achieve- 457// !
ment and spatial test scores was gigrificant. In grades 5-7, 10 out of

12 ﬁiifelations were significant (p<0.05 or better). . o
;: Interpretations ) r// ) P < . ;
) . ' N T . '
. The findings suggest that, among'elementary school children: ' - _
a (1) high msthematics achievers have greater spatial abiliuy than N N
low mathematics achievers, > . . . T
(2) the relation between mathematics achievement and spatial .
- & ) abilities is not a function of grade level or sex;
(3) the relation between mathema spatial: 95/Bkin8 ‘\\\
. exists for low- and high-le 1 spatial & iliti ) ‘ . .

®  (4) nmales have greater high-level spatial ability than females,
_but males and females have similar ¥Gw-level spatial abilities.

PR} ‘.. \
- ‘ . » %

(5) the sex differemces in (4) are not a,function of grade level. .

. .
‘ty 4 .
.
+

) - Critiecal Commentari - .
. N h :
This study is a useful contributidn, but it ignores the basic ques- {\

tion of the rationale fot/d’;elation between mathematics achievemént and
- spatial ability at any level. Smith (1964) rather overstates: his case;

the view of Krutétskii (1976) that some high-achievers in mathematics N~
use visualization very efficiently ‘(but others do equally well with non~ ,
visusd_methods) seems more acceptable. The correlations between mathe-

v ¢ '
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matics and spatial test scores observed in this study-could be due to
* a-common relation to abstract reasoning (or even verbal .ability); no
evidence fbr the conmstruct validity of SI, EF, CV, or SD is presented.

/There are some fufther questions,about the details of procedure and
interpretation;,,/// - ' ~
» ¢ . / ’
(1) How was, the sample selected’ Wert' grades 2-4 children selected
. from the same school as grades 5%7?7 Why was. EF not adminisgered
to grades 2-47 Why weté thére not equal numbers at the various
‘grade 1evgls’ Why wére tHere not equal numbers of males and -
females? ' 1 - 5T : ¢
r‘ ‘ * ’
What .was the relatipn’ between sex #nd mathematics achiedement’ .
What were- the cell sizes in the . factorisl design’ If the design
was unbalanced, the interpretation of the ANOVA results would
be considerably ‘complicated, if not’Invalidated -

Why was imformation on mathematics achievement wasted by dichot-
omizing &cores? Would not -multiple regression have been a more
powerful #éthod of analysis’ (It would also have allowed one™

to ‘take account of. any relatien between sex and mathematics
.sjhievement )., co-

‘ Why is there an ‘dpparent ddscontinuity in spatial test scores
and mathematical-spatial test correlations between grades 2-4
and-grades 5-7? Were the data obtained in different schools?

. OF weré tig spatial tests very 'unreliable in Brades 2-47 (The
"" CV.and.SD scores are’ close to chance levélg in grades 2 and 3.)
ould the difference betweén the results for H&gh— and lowh

.Yevel spatial abilities be related to.gifferences in method
of test administrarion? . 3

£ . ’J
. The report is.rather brief -even by JRME standards. A fewiextr
sentences here and there could have answered the above doubts without

tdking the paper outside reasonablé limits on length .
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AKEA AND VOLUME CONSERVATION AHONG THE ELDERLY' AS$E§§§ENT(AND‘TRAINING.
_Boroblum, Judith Newman; Overton, Willis F.  Developmental _Psychology, -
v12 nl, pp68-74 January 1976. . : o .

-

Expanded Abstract and Analygi* Prepared Especi'al].; for I.M. E. by Jamea
Eirstein, University of Illinois.

1.oPﬂ!E8e' v .. o‘ ‘~’

ies have consistently shown that the e1der1y per form poorly oh
PiagetTan tasks of logical thought. The question ynder investigation is
whether.this.decline is due to a loss of cognitive competence to a
loss of specifil performs‘nce abilities. ‘it

z." Batlonale’ - . ©

- £ ' PN

The common explanation for poor penformance by the e1der1ys that
cognitive structures are lost, presents prablems for. Piaget's theory of
integrated stages. Am alternative explanation. is that structural competencg
remains present but is unactivated. While most studies of gconservation.in
the elderly are assessment studies, one must go beyond ‘verifying conserva-
tion deficiencies. to 'explain a’ decline in -performance. The degree of .
difficulty in training elderly nonconservers would indicage the status-of
their cognitive structure: easy training would imply..that an existing
structure is activated while difficult training would ‘imply an absence.
of thagy structure. , .- R -

N
.

‘3., Research Design &nd Procedure

Subjects for the study were noninstitutionalized females from
Philadelphia senior citizens centers; their particip'atipn ig the study-
was voluntary. ‘Initial screening was done-for educational level (at
least sixth grade) and intelligence. (correlated Quick Test score of 85).
‘Each-subject was interviewed in her own home. The first part of the
study was an assessment of 60 subjeéts on six tasks involving area and
volume conservation. In the second part of the study, assessment results
‘were used to select subjectp ﬁr a training program. The first assessmént -
"was used as a pretest which was followed by an individual training .

’ procedure and a posttest.

»

€

The first assessment included ‘three tasks on area conservdtion and ":
three tasks on vQlume conservation. TYThe order of task presentation was
randomized among subjects. " Each task consisted of four conservation
trials. For each trial, the supject verified the«equivalence of two
stimulus figires. Then the shage of one figure was changed and the subject’
was asked whether the quantity/in question was the same or different for
the two figures after the m’:géopmiion. Within each task, the quantity
remained the same in three trials and was different in one trial. Based
on responses-and justifications, each subject was judged ‘to be a non®
conserver. (N), partial cpnserver (P), or conserver (C) on each task.

A judgment across all six tasks -vas made for each subject according to
the following criteria: . L i \J R s 4

29 33
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(a) soverall conserversggeregthose judged C on at }kast .
5 tasks with P on sixth, - ) .

(®) - overall. nonconservers were those judged N on at least
y 5 tasks with P on a sixsh, , . ~

(c) all others were cailed ovetsll partial conservers.

Thenty-two subjects judged N on one of the area corservation tasks
(Surfaces) were used in the training study.+ The subjects were assigned
tp two treatment groups. The treatment consisted of a 20-trial program
iavolving tasks similar to the original Surfaces task missed by all 22
subjects. One treatment group received feedback regarding ‘the respon—
ses given during the training ‘program. The other group received the same °
program without feedback. Immedidtely following the training program, -
the original six conservation tasks were readministered as a posttest.
The Surfaces posttest was considered ,dfear transfer-with respect’ to the
treatment; the other .five tasks were considered‘fat‘transfen items.

. . ]
: » -

4, Findings = .~

-in the first assessmenf, subjects were determined to he in the three

" conservation categories as shown in the following table: -

1

] . Range For The Six  _° Surfaces.
Eumber of Subjects ] Individual Tasks Task * -,

Nonconservers _ . 14 - 31 31 -

JFartial Conservers - 1 - 12 : . i

Conservers =~ -~ . T 26-45 . ) -‘39

Each subject was assigned a score from 0 to 5 on each task for analysis

of the training results. Mann-Whitnegx U tests were used to compare the
posttest results of the two tqeatmeht roups. In. general ‘the feedback
group scored gignificantly better than the nonfeedback group: p < .001-
for the near transfer task, p < .05 or better on four of five far transfer
tasks, and p < .01 on the overall posttest score. Ease of training"
measured by counting the errors made in training trials. The eleven.
feedback subjects made.a total of eight errors after the first incorrect
response, while the eigven nonfeedback subjects made a total of 60

errors after the first incorrect response,

¢ »

-

Se. Intergrétation : ’ i . .
. LY

~

The assessment results indicate that the elderly per form poorly on .
tasks of area and volume conservation, which agrees with other findings
regarding the logical thought Qf the aging‘ However, based on edse of
training, the authors conelude that" the’ elderly, in general, maintain
the relevant gtrategies in competence and that simple verbal feedback
activates thése strategiés into performance" (p.. 73). The .

v

- . '/‘




question of whether repeated activation of these strategies can increase_
the performance level for long periods of tine is suggested for further
study. \ . ‘

~

+ . . I , 1’
« _ Critical.Coffentary.

e . ' ' -
¢ The question under consideration.is highly significant in studytng
the, mental development of elder's. ‘The problem is well stated and the

per formanceqcompetence approach is commendable. The criticisms of the
y deriVe from procedural concerns. S

Criterif for ‘naming cagegories of'overall per formance aro'necesaarily .

arbitrary, and the rigid .standard for the label "overall.conserver' may
give:mialeading percentages. Of 360 tasks performed in the origidal
asséssment, 222 (61.7%) of the rgsponses were:judged to be conserving
responses. Yet only 33.3% of the subjects were classified as 'overall

conservers." Apparently with Eiders, as with youngsters,. conservation in o

one domain does not imply conservation in other domains. This suggests
that. the six tasks «do not measure the same ability. A statement of the
relationships among 4individual task results woild be much more meaningful
than an ovefall decision regarding general conservatiop ability. Further-
wmore, with 61,77 conaerving responses it is difficult to cbntaid that
these subjects are poor comservers. 1In the absence of’ performance data

on these tasks by younger adults, it is not clear that the results qbtained

represent a significant dec ine in conservation ability among the elderly.

It is generally recognized that the justification of a response is
critical in distinguishing between conserving and nonconserving responses.
Although the experimenters solicited justifications, thy do not report
how a justification is reflected in any recorded scoére.  Hence, it is not
pgssible to determime whether the improvement attributed to the training
procedure results. from subjects giving more adequate.justifications or ’
simply from subjects changing thdir tesponses. The qualitative assessment,
which should be the importanc concern here, suffers froia the attempt to
quantify conservation on” a linear scale: '




1. Purposes

r - ‘\ }; -
~ 5 -

. I
PROCESSES INVOLVED IN MATHEMATICAL PROBLEM SOIWING. Kantowski, Mary ’

Grace. Journal for Research in Mathematics Education, v8 n3, ppl63-180,
May 1977, ~

- . 2 s . L.

“

AExpanded Abstract and Analysis Prepared Especially for I.M.E. by W.

George Cathcart, University of Alberta.
- L. :

(a) Clinically to uncover information about, and gain a gréater in-
sight into, Brooesses involved in solving complex, non-routine
geometry problems. “

(b) To providing directibn ‘for future research. e “ e
‘ 8 . . i‘# . .
2. Rationale o S .

The solving of true mathematical problems ‘(not just simple algorithmic
applications) has ‘long been a 803l of mathematics education. Two aspects
of problem solving, process (bhaviors that ‘direct the search for the. & -

solution) and product (actual solution) ‘are both essential components .
of the problem-solving experience. :

' L

Most problem—solving research has beem experimental in design gnd T
has focused on’th uct. Edueators have recognized a need for a

clinical analysis o blem~solving processes and how these processes
develop. Kantowski's study is an sttempt 40 meet this need-, P

H
.

3. Resea Desigg and Procedure - i' .7 .
- 2 \ -

Eight subjects from a private school in an 'Atlanta surburb were
selected from among the high~ability ninth-grade algebra students. The

study was cdbnducted over o '8-month period, ) . " .
-The study-vas completed in, four phases° ’ S
PHASE l. Pretest-'subjects were asked ¢o think aloud as they .

solved eight problems. Verbal protocols were recorded and coded
for gequence of processes used and scored according to processes -
and cotregtness of result. . . RS

v

3

PHASE 2: Instructional readiness’ (3 lessons P&L yeek for 4 weeks).

This phase was designed to acquaint subjects with the heuristic , . _ °

~= method of instruction and introduce them to the ®ge of heuristics
N 1in problem-solving. A second test was administered at the end of

the 4 weeks. — o

i

PHASE 3 Heuristic instruction in geometry (4 mqnths).’ Maerieg
L ’ :

. ¢ .;
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of individual tests vere administered periodically during this .
: phase. . . . {
. : . ) R ] 4 .
. E 4: Posttest--consisted of §Eqpetry and verbal problems .and
pref quisite knowledge" tests which included facts-and concepts
necessary for the solution of the posttest problems. / )

[} o .
During each phase verbal protocols were recorded and lgter analyzed ac-
cording to a modification of a ¢oding ‘scheme developed in earlier re-
search. Points on the follow;ng variables were added to yield a pro-
cess-product scor suggesting a solution plan, persistence, looking
back, absence of tructural errors, absence of executive errors, absence

- of superfluous deductions, and %orrectness of result, !
- Percentages of problems in which the above processea vere used were
caleulated for problems with scores above and below the median for, each

_ subject. : 3 .
. I -,- .
4. FPindings . _ L C

[ S~

The use of goal-oriented heuristics was consistently more evident
in solutions with process-product scores above the median than beloy

* the median. The use of goal-oriented heuristics generaily increased
as problem—solving ability developed.

§ Regular patterns of analysis and sypthesis were noted in the solu-
. tions of problems with scores above the median. Usually these regular
- patterns were immediately preceded by a goal-oriented heuristic. Suc-
cessful problem-solvers exhibited significantly more regular patterns
of analysis and synthesis than less successful problem-solvers. ,
. > ;
. . - ]
Failure to ‘introduce a heuristic often led to many superfluous
analyses.- On the other hand, the suggestion of a heuristic not relgted
to the goal often resulted in stperflueus synthejss. The introduct
of a goal-oriented heuristic tended to decrease the number of superfluous
syntheses. The better problem-solvers showed: less evidence of super-
fluous syntheses than poorer problem-solvers. . N .
. 4 . L.

. Persistence improved as problem-solving. ability developed.. Persist-
ence seemed to be affected by.preréquisite %knowledge and personality °,
factbdrs. rLBeflective subjects were more persistent than impulsive sub—
jects. ‘

s
’
3

The use of "looking back" strategies\ﬁld not increase as proble;- C
7 solving ability developed, nor was it related to success in problem—
solving. /

AN . N

Y. Interpretations

“ . -

One purpose of this study was to find regularities which céuld form .

A4 .




- % . ‘
- -.\' : . -
v \ - 9
‘ v ! . .
/ the basis of hypotMeses for future research. More clinical studies are

suggested with sgbjects representing a wider range of ability, age,'and
. problem-solving sdphisti ?tion, and using different mathematical eontent.
, "Experimental s%?aies are recommended in which tﬁe role of.heuristics in .
problem—solving is systematically investigated.

More research is ‘needed to devise a method‘of scoring problem-solV-
ing processes which would be valid, veligble, -and could be ‘used effi-
ciently and objectively with the large number of subjects required for
experimental studies. . . ) »

-k
i
o

: . While the use of heuristics was related to success in problem-solv-

K . ing, it is not known\what effect the heuristic instructiop during two
phases of this study 'has on this relationship.. The .effects pf heuristic.
instruction versus e#pository instruction should be studied yith the
use of heuristics as the dependert variable. '

- An investigation of the re1ationships between process variables and
other dependent va7iab}es should be carried out. . ¢

- . ~ Experimental sﬁudies are needed to support the observation that
" regular patterns of analysis and synthesis followed the introduction of
. a goal-oriented heuristie. Therrelationship between the uge of heuris-
tics and level of /prerequisite knowledge needs further study. Similarly
the relationship between the number of superfluous Syntheses and the use
. of heuristics neefls to be examined more closely. ''Does the successful
- gsolution of novel problems result from the use of heuristics?" is an-

: .other questiop worthy pf examination. The effect of making students
aware of problem~solving processes such as the uge of regular patterns
of analysis and synthesis should be examined. An aptitude-treatment-
interaction study is 'recommended involving conceptual tempo and problem-
solving styles.) More reséarch is needed to &xplore thé relationship
between the usﬂ of looking-back strategies and success in préblem-

. solving. / . : 4

t

4 -’

¢ -~

CL @
- ( Critical Commentary ) /

- . -

The processes involved in solving ﬁroblems are of concern to mostai,
s+ ,teachers and other mathematics educators. Kantowski is;gb be commendéd
' for studying with"care thisiimportant topic.
~ //fff Clinical studies of the type reported here usually suffer from ob-
’ vioud limitations due to size, characteristics, and selection of the
sample. However, the author is fully cognizant of these and o?
limitations in her study and is careful not to -overgeneralize.

We ‘are not told anything about the nature of the instruction other
_.  than that it was heuristic and that it lasted 4 months. It i§ unfortu- °
- : nate gat there were no controls on the instructional phase. The
"i;;!' author leaves one with the impression that it was the heuristic nature




n,:}

- . ’ - /

of the insfruction which resulted in improvement in problem-solving °
success. It ‘could just as eagily have been due to the change in routine,
' Kantowski's personality, or something else in the instructional’program.’
This is the gnly semse in which any overgeneralization octurs. The
author is aware of the limitations of her instructional .phase because
’ ghe explicitly retommends further research on, the effect of heuristic

- teaching, but at other times, implici;ly, she seems’ to place more
cbnfidence in it than perhaps is wartanted. .

. .

One of the major purposes of the stddy was to generate hypotheses “‘.
for future experimental studies. Many very good suggestions for further’ L,
research are given which, hopefully, will-be fgllowed-up. However, only" /" "“w%%
a -dnortty of theSe suggestions are actual hypotheses.‘, L o B ‘

§ -~ ! , -

In summary thie was a carefully conducted clinical study of'ﬁ very .° A "
importants topic.- The suggestions made could form the basis' for many i
worthwhile future studies which. could extend our knowledge of problem-
solving procegses significantly. .-
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THE PERSONALIZED SYSTEM OF INSTRUCTION IN INTRODUCTORY GALCULUS. .
Klopfenstein, Kenneth F, American Ma tical Monthly, v84,
pp120-124 February 1977. . ' - -

( Expanded Abstract and Analysis Prepared Especially for I M.E. by Bert K. -
o ’ Waits* “The Ohio State University. , x
¢ d >t . > ¢

1. Purp‘ose_ - S . L,

" The Problem: To investigate the effectiveness of the Personalized
Syatem of Instruction (PSI) in beginning college calculus. " . R N
., / . .

Questions. Can PSI be used effectively to teach begiqning ,calculus't -
oo If so, how should it be implemented to ma.ximize effectiveness? :

.
1 N : . . ' .

' ! ) . - , . - - -

2, Rationale ‘ , - J —_ . Y
. \ ). -, .
T ‘ 'Ihe _contextual f:?émework for .the investigation is theé-Reller BSI oo ¢ -

*

method of instruction. (Keller, 1968). PSI is distinguished by (a) self- ,»
paced instruction, (b) mastery required before advancement, (c) course - R
content is communicated primarily through written materials, and (d) repeated
tests are available with immediage feedback (scoring). -KulikK,. Kulik, end' i
A Carmichael (1974) reviewed the evaluative research on PSI courses and' _can- v
. . cluded that the effectiv,eness of the PSI method "shduld no longet be N

matter of serious debate." . . . . v

[ Py L
« - .
* . [ 4 3 - “

) 3. Research Design and Procedure = -, g '*,/4 * .
« ¢ « . -
. * The subjects were 53 students (pfimarily college fz;eshman)_ enrolled " »
o in a PSI beg‘insing caléulus section *(Calculus I) and ah unspecified’
) oumber of students enrolled in a "comparison' palcu@ 1 .section taqg? -
in a traditional lecture-discussion.style. ] expersment was conduc i‘ . ‘
Winter Quare‘t\;'~~l974, at Colorado State Univer ity. -

— e

v v . -
- THe variables measured were achievement ghd: attitude. An analysis*
of "success rates" (number of students completing the course) was . i
-conducted, Achiev nt was meas ~item’ gehttes‘t administered N L
at the beginning of the subseque& (Spring)*in the follow-up - .
> . course (Calculus II). Students' attit es relat’ing to methed of - P -
) inftruction, course content, and fulfillment of. expectations were measured -
<. during the seventh week of the Winter Quarter by the Neidy Attitude ) '
Scaler (Neidt and ‘Sjogren, 1968). It was given to 28 students in the PSI
section and 27 students in the comps‘ison section. - . s

. The PSI students were required to complete 20 units (including ‘4
review units) based on material from a 'standard college calculus text - » o
(Thomas,s1972) in the 10-week quarter. The atudents were: required to . "
..complete all units to pveceive a final course grade. A, B, and C course
grades were assigned based on the last unit test, which was a co:nprehensive
.review uni,t and sampled the entire course.’ Students who did not ecomplete o
'« the course (complete all units) were given an incomplete grade and were ’

a

. B
- o ‘o - A R
-~ [ R ﬁ - .
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¢ - ‘allowed -to complete the . course in the Spring Quarter (either in the P?I‘ ' '
<~ " mode or the lecture-discussion mpde) o .

[} - t ~
o ‘{ T eIt wes&tatéd“ that the PSI students likely had higher mathemstical o
" aptitudes and were prepably better motivated to stpdy. mathematics than-
the students in‘the comparison Section based oa standard college aptitude . -’
. tests (ACT and SAT tests) and declared majors.® No adjustment was made -
. :ln the anflysis for these apparent differences. . . ~

. M . .
. - .
s . . ) ‘ B

'} =\i’ 4. . Find;gg\\?_ji. ] - Lo - . .."‘ ; ‘l Lo e
t

- A ¥,
(2) The post results :tndicated/thdt the A ﬁnd B students from - ,
the PSI section (all students completing the PSI COurse in®the e '
) . Winter Quarter received’& of B gnades) per formed slightly ot
“ ', s s .s _ *better than the A B students from the comparison-segtion -
N ) ag well as the o trdddtional sections. “The differencés 3\.
¥ 3 : weré.not signific e j N 4

L I Y , ot L

e ) « (b) 'The student attitudes in’ the comparisoq_ﬁtraditional) section ) ~
.o were slightly more faVorable than those of the studemts in t~he -
J PSI section. Again the differences were not sWnt'. . . ‘

(c)‘ ,'l‘he "suecess rate" strongly - favored the r,fad{ ional lecture- IR
. ' discussion sections. Only 17 "(327) .studentg from’the original ' °
. - ﬁ completed the coupse in one"quartér‘ A total o{,&l , .
. stud (58%) from the origiral PSI group, completed the S
Lo o “/( course in one or two quapters with passing grades. It was “
. stated that 20 s. students 387) withdrew from the PSI sectign.
It was-also stated that 83% of the students in all of the-

2 |

e tradit;lona]: sections completed -the course. in ‘one quarter with ' , ' .
fo . : ¥  passing grades. ‘The "success rat%" data for‘he comparison '
. . . *tioft?ff“ speeified. . . . , , PO
- R N y e oy, 7 e
B ‘5. - Intergretattons . _ o : - . L
- s - T - e *
el "";7 % The PSI calculus section wasg much le&s successful than thé’ litezature. o0

.suggested. Withdrswsl. and faillre rates were abnormally high, mnd an. ’ T
N unaccepthbly large number- of“students  (48%, excluding students who th.thdrew
. . from the PSI seetion) required two quarters to complete’ the one~-quarter’ .

-

o course. . . v, - C A . .
. . Three facts were identified which ‘may hqve contributed to the lack - - *
# of success in this xperiment of the PSI method ‘in teaching beginning. '
o calculusa OO _ L e Y Yald ‘ . 0 ‘ i
I (s) PSI ca’lculus’ stu ents vere required”to learn all mateﬁal
; ® ) at a'high level df mastery while offly some of the trad{tional .
s " » +oaleculus stude (the A and B students, approﬁimately 25% - _—
L . : of “ the- 1 population) were required to "mster” some ' P
/-8 (st least 857.) of the material. - . - D "
A" ‘ ot . v ’ N ” i .
oy ’ 4 = oo N L
. - « ‘4 T3




v " ! . . * . * «
v - (c) The PSI ca1cu1us '(students tended to put off stuaying the )
- y . course material until it was too late. . e )

4 Il (

It was suggested tha-t, assuming PSI is a sound ins,tructiorﬁl system, ’
e the main problem for further research is to determine how ghe implementation ° .
.,’l .

;. f ., of PSI in begipning calculus should be modified to.achi A the success of :
N !SI reported in.the eratur® for other discipIines, a ’ .
: . . ‘ o - TN
u? ‘. . ' to. . . _ - ¢ . LIS - ‘V'
{«' - . Critical Comment ag e L CT e e
;_.. ! The inherent gequirement of unit mastery necessary in'the PSI syst‘n
L™ 0 Jakes meaningful; parisons with trdaditionally taught sections difficult,
- © "™ .This study is no exce‘on. _There are a number of unanswered questions.:
s . ’ . ) ‘ - .
T R ‘1. How were the PSI students selected" .Randomly? By, studedt” -
. -~ cholce?. L - ; .. ' .
K .. . ) . ., € 3 Y ‘ L B S A S W -
’ I '2,‘ ‘How."insignificant" were“the differ : in%hievement T
. » . ‘. posttest scpres? No analysistwas gi R , '
“ - -~
« T, 3._ ‘How‘"insigni.ficant"' were the’ diffhrences in students attitudes? .
., - .7+ Na analysis was. giVen., oo e Ol T e - o
v o . i \ , ’ ' . S e ’ .
YT 4. . How ﬁéh "hetter" were e Ps1 students i,nit:l.awJ No“ . ' r
' 'quantitative date were given. Were the gifferences significant? ~~
» s ‘. N . a A ’l.‘- . . ~‘i'\\ ~ L3N
' 2 LS Was the 20-1tem achievement "posttest' valid? ' : e :
V' L Other q\pestions a;e worthy of discussion .and fur er research, ‘{ ' A// ‘
; . . i + . R B y 2 . . A - .
1.: Are the PSI acMevmnt standards applied to ége _,,calculus,a R
o , reslistic? iy . Y >l o oy .

- - .
L . - -~
S

R 2. What wou],d have been the resu1ts if 1ecturqs were given ing » -
. 'the PSI séction (assuming the PSI format would remain other- -

= Aﬁ *de, wise unchanged)? ’ . C S ,' o
'i SRR . 3.  Age there perhaps objectives of ti!ditional calculus instruction .
. St . t gre not geasured by the y#Mkl achievement tests (and R
N N 11d not be. measured in‘any similar study .,eomparing the = * -
‘ " system with tr(adi'tional instruction)? ) ] —

. T %, ~,

;,(. o e 2‘: le it perhaps the case that the PSI calculus’ ystén of Y 3 "1'~

- ; . " instruction; is inheréntly not - -effectiye for miny dtudentsa? *

*+ % Perhaps a PSI system works'well for courses thHat are .primarily -0

. -+ . "memor zation" courses-~such as sonie beginning)'science or .. :

oL C © ' la e courses. Can thg PSI systeln be modified (thus i © -
. ; would 16 ‘longer be, by definition, & PSI system) in order to

. ' _ be more effective in a “pro\lem-solving" type of course, such .

Soooe as calculus? . ’ Lo . )
. 3 v . LI N . *. . . £\
y ‘ ) - .

X . . ’me Klopfenstein 8 clearly indicates that the quf;tion is not, .
. "How can _PST be :I.mpleme in beginnihg co11ege calculus?"; rather, the ~ ‘

. , hd . - . . s - "\ R L . R

~ - ’ . :6 . . . . ‘ R ‘ ! fﬂ' N . - : . . . -
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M.

/  question gains, ""Can the’ PSI -method of instruction be effectively used
to teach bgzinning college calculus?" There is a definite need for furthgr
esearch on this questiq7 o . .

- »
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ELEMENTAL GROUPINGS HELS* CHILDREN PERCEIVE CARDINALITY: A TWO-PHASE
RESEARCH STUDY., Maertens, Norbert W.; Jones, Réwan G.; Waite, Ardis. .-
Journal for Research in Mathématics Education,__vS n3,’ pp181-19k, May -

* 1977, . . - .
) . . - A ,
* irpande& Ab,stract and Analysis Prepaged Especially for I M. E by
bouglas % Owens, University of Br ish Colambia v
| ' i, - -
! ' % . - Phase One- -
4. Purpose ..
: | ° '
50
* -‘s | The purpose of Phase One of the *udy was to provide evidénce for
anawerin:\th{‘f\tﬂ,lowing questions
(a) Can children more easily iden‘tify the cardinality of sets of
objects which are- eleméntally. grouped than sets wb‘lch are not
. elementally grouped" BRI A‘ ¢ .Y
. A “ N .

* (b) Can children more. easily perceﬁve tbe»cardinality of element- .
; ally grouped sets arran}ed in uniform patterns than in mon-
e unifgrm patterns? ) -.-’. LR

; .r =) ,D )
N . = (¢) Are there differences(i: firgt& sec?nd-, and t.hird-grade roo .
children's abilities to perceive the‘cardkalities one to

nine of sets? ‘,’. v e «
W ‘ * N

"»i “, - e . Ll
. Rationale o Y - A
- - . . /;'é* . . '

o,
An ‘underlying assumpt.’ipn of tke ihvestigators is that youn&\:hil—
- drén should be provided* wit‘fr examples ‘of sets that enable them to per—
ceive the cardinality of the’ segsvrapidly-, meaningfully, d without .
. counting Perceiving the who‘.le set is\an importgnt step in linking
* *' . early number concepts to the vuse of symbols Previoud research indi- ,
cated that the maximum numbgr of objects ig.a ‘horizontal row that can
be perceived at ome time xf‘:hout‘ counting or regrouping'is four or

[

/ * five. While not explicitlistated, the i vestigators accept the def--
' inition of sets of cardinality one -t ough ¥our as elemental groupihgs:
— . '. . ,‘ Y
3. .Research’ Design an ﬁtoce ? ! - . ’

'ﬁ:e subjects in Phase On' were-the 239 children in_ grades 1 2, and
3 of an elementary school in suburbag, middle class neighbor—
hood.  Subjects in each grade were randomly aksigned .tQ three treatmeiit
groups. Treatmént conditions for' a set of seven bjec are illust,].ﬁed
by ‘the diagrggwbelow. e 7 v '
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bl “ Treatment A’(NOSO)‘ Treatment B (N=79) ° . Treatment ¢ (N-éO)

Elementally.grouped Elementally grouped Nonelementally grouped
Uniform pattern Nonuniform pattern T

VR

* % % c k &k k k & k % o

¥ : ' v . ‘ ’
Nine 35 mm slides of red-orange paper dolls on a blue'background
were viewed'by pupils for 1/2 second with a 2-se®bnd interval between
slides to allow each child to respond orally to the previous slide.
After practice slides (1, #*3) each child viewed the slides for ome
tregjment conditioh in the sequence.l, 4, 2, 7, 3, 9, 5, 8, 6. Data -
. were analyzed as'orthoggnal‘comparisons with unequal‘group sizes.

- -2
= ' @ s @
. .

4. Findings ‘ ‘ ' / 4 .

iEhe invedtigators found that when using sets with cardinality one g '

through nine. L :

(a) Identifying the cardinality of elementally grouped sets was

significantly easier than identifying the cardinality of < .

nonelementally grouped sets., N ‘ f

.

. . (b) Sets of elementally grouped objects in-uniformly patterned
Aarrangements were significantly more easily identifiable .

U . than those in‘nonuniform patterns.

]

(c) Second- and third-grade children scored significantly higher
than firsfgrade children in perceiving sets having larger
’ cardinality.

‘Phase Two- ~

1. Puggose

Phase Two of the stud? was designed to answer the following
* questions:’ - , .
_(a) Can young children be trained toa?g;ceive increasingly ' .
larger numbers of objects in nonelemental groupings? g
®) young children be trained td view elementally artanged -
8 of ojbects?

1
L4

children's ability to perceive e ntally and nonelementally
. Y H‘.‘ . *

. .
Ps »

’ 41 ‘ : .
- . .—.~45 . . ’

(c) What effect does pretesting priog.to traininghave on ' Y .

N




> . * v ( s
: . ) 4
. )
4 X _ ‘ - ) . ‘ s
gréuped arrays? . o ' . .

q Y '

. % . ’ @ - .l . . ) , ' »

2. Rationale ST L o -

The question”of efficacy of training children to berceive the’

cardinality of elementally grouped and nonelementally grouped sets grew

out of Phaselgne. o

3. Rébearch Design and Procedﬁre

The sample for Phase Two was 58 children in two second-grade class- ~
rooms. The childrén were from a different community than Phase One,

but of similar socioeconomic backggound.

de treatments, one for elementally grouped sets (E)' and one for
' nonelementally groupedfets (NE), were designed for a group situation.
, In the first of three 20-minute sessions .of each treatment, the .subjects
! - viewed 28 slides representing cardinalitites ome through nine.. None

of the slides were these used for testing. The second session é!l.ist- .

ed of the same slides in a different order and 'large flash cards con-
taining various numbers, cglors, and objects. The third training sess-
ion consisted of 3lides, flash cards, and worksheets. The worksheets .
were given as a timed game in which children were asked to work- quickly
and write the number of objects under’ each group without counting. .

. The same test was given’ as a pretest and a posttest. It consisted
of 18 items of elementally grouped objects of Phase One (Treatment A)
. and-nonelementally grouped objects (Treatment C), for cardinglities .
one through nine. The investigators used a modified Solomon Fdur-Group
Design ag shown with group sizes in the figure below. Analysis of
variance was used' to 'enalyze the posttestsggga. :
\ S .

Group . Number Pretsst Training

B AT - 15  Yes' N L.
Y "B ‘ 14 . | Yes, - E —
Cc 15 .. M ) NE:
~ D 14 §0 . B
. t - . ' -
4. Findinge ; . R
. ., The results bre given in'each case for cardinalities 5\9 because
. . the items 1-4-were similar for elemental and nonelemental groupings.
) " Results- of thé.analyses were:
\ 2 ’ ) : \ s ’ ’

b




(a) Performance on nenelemental groupings was not significantly

different for subj ect'’s who received training in nohelement-

ally grouped arrays (Groups A and C)-§han for subjects who s
received training in elementally grouped %ets (Groups B and

D). . o N

.

(b) Differences in performance on element'al groupings were
significant in favor of those who received training on
glemental groupings (Groups B and D) over ‘the treatment .
group on nonelemental groupings (Groups A and c). P

s A ]
3 (c) Subjects vho 't pretest prior to training (Groups A
. and B) performed significantly better than subjects who
»* had'not taken the pretest (Groups c and D) on the posttest ~
of elementally grouped items ‘only. There was no identifiable
difference for the nonelementally grouped posttest.

" The investigators reported under "other findings" that for all
subjects there was- a marked decrease in ability to perceive nonelament—
al groupings geater than four. Further, trainipg had a’ greater effect

" on perception ©f odd numbérs of elementally grouped objects than on~

-

- a positive effect on children's ability to perceive elemental group-

even numbers. In most cases, regroupings occuring after three were :
more accurately perceived than regroupings after four. ! t
! - »

% Interpretations (Phases One and 'l‘wo)

'rra:l.ning in nonelemental groupings appeared to have a negligible
effect on performance on nonelemental groupings. . Training did have

ings. This seems to indicate that ",..use of iffterials that are not
elementally grouped for children only 1leads tg rote patterning instead . ;
of meaningful mental images for numbers” (p.192).. Judicious use of"

elemental groupings in curriculum activities is on\é way that children

. can and Swwuld increase their understanding of number. From the -

training it was apparent that some media and some arrangements were

more readily perceived than others.

The investigators give a considerable 1ist of suggestions for _

further research. For le, how easily are elgmental groupings
with cardinalities greater f£han ning perceived? Do children need to
know multiples of: elemental numbers in’ order to identify the caffinal- -

ity of larger groupings? A number of questions remain unanswered about
the effect of arrangement, spacing, objects represented, color of
objects, and background on p_erférmance.g .

4 Crittcal Commentary -

“e

This was a valuable stud? in that it contributed to l&xowledge
about -one aspect of young cl.iildren 8 number concept. Perceiving the ’
cardinality of a set is a very important facet of. number concept, but

" 3 o o470
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N
it is not clear that other means of detetmining cardinality, such as
.c ounting, are necessarily rote activities. ”

- The investigatglg report apparent informal observations as "other

findings" withput repowmsimg the supportive data. Observations such

as this are a valuablermeans of generating hypotheses for further study.

Wouldn't it be preferable to report the data, such 4s group means, on

which the observations were based? . -
Aqgarently there were errors in reporting in Tables 1 and 2 which

give the results of Phase One. The tables gave the same entry four

. times for "Source" of variation, while four different results were

clearly being reported o - .
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RELEVANT AND SOME IRRELEVANT FACTORS .IN THE CHILD'S CONCEPT OF WEIGHT.
Murray, Frank B.; Johnson, Paul E. ‘Journal of Edu¢ational Psychology,
v67 nS, pp709-711, 1975.

.
»

Expanded-Abstract and Analysis Prepared Especially for I. M E. by !
Leslie P. Steffe, University of Georgia. '
’ ,

* ¢

1. Purpose

»

Murray aﬁd Johnson's pﬁrpose was to propose and test g descriptive

model for the child's conceptiif weight. The model ‘descrfibes the rel- -

evant (or "logical") conditions under which an object's .
#@nd some of the.important irrelevant conditions under w
not change.

ight changes,
h it does

2. Rationale .

—_— \ -

The relévant conditigns under which an object'’ 8 weight changes are
defined by the equation w = g. mj mjp. .1/d2, -In the equation, w repre-

-sents the weight of some object of mass m;; g represents a gravitation-

al constant; and d represents the distance between the center of the
object and the center of the appropridse planet of mass my. The sources
of irrelevant ditions under which an object's weight does not change
can be quite varied. Their importance resides in the fact that students
may consider conditions which,are irrelevant to a change in an object's
weight as relevant. Why they do so is of importance to psychological
research. .
The relevant and irrelevant conditions chosen for study were des-
cribed by a collection of transformations on a clay ball. The logic-
ally relevant' transformations defined by the equationifor the weight
of an'object were (a) a change in the mass of the objéct and (b) a
change.in the distance between the planet and the object (verticaMy -
upward or vertically downward).- Logically irrelevant transformations
(not defined in the equation) were (a) a change in temperature, (b) a
change in the number of connectéd pieces (continuity), (c) a change i®
proXimity to a larger or smaller object (context), (d) a change in
shape, and (e) a change in horizontal position (nearer to or farther
from the child). .

3., Research Design and PrOCedure

&

One hundred twenty white second-grade children were used as sub-
jects. They were balanced acro&s socioeconomic groups (high, middle,
and low) and sex. All children had used the Minnemast curriculum
unit on weight. Each subject was tested individually with 18 weight
problems concerning a clay ball. \In each problem,. the subject?had to
judge whether the -clay ball was more, less, or the same in weight as

&y

'
! .
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it was before the ball was changed in some way. The order of alterna-

* tives was balanced across problems. The subjects were randomly assign-
ed to two groups which differed in that Group- 1 would received forward
transformations (State A to State B) whereas Group 2 received the re-
verse trangformations (Statg,B to-State A). In the following table,
Group 1 wBuld receive the “forward" transformation of having clay added
to -a ball, while Group 2 would have the reverse transformation of having
clay removed from a ball. In case of the attribute temperaturxe, Group
1 children would start with a warm ball and would be asked to imagine
the ball hard and cold outside. Group 2 children would first be asked
to imagine the ball hard and, cold ,outside then-'would be asked to imagine .

<~ it coming inside. For all attributes and problems, then, the initial
and final states.were reversed for Group 1 and Grdlip 2.

TRANSFORMATIONAL TYPES ON A CLAY BALL

.
g .

Attribute Mass . Temperature . ‘ Conti!uity’ ®« Context

Problem 1 and 2 3and4 S5and6 _7 and 8 9 and 10

Transfotmation Add*c¢lay Imagine Imagine Divide into Place ﬁéx;
b hard and hot and three pieces to bigger

/" cold’ _soft . . ball then .
. - . smaller
N - > : ball
N~ ) .
Attribute Shape Vertical ' " Vertical ) Horizontal
. Upwasd Dowvnward Movement
Problem © 11 and 12 13 and 14 7 15 and 16 17 and 18
Transformation Roll into Imagine on a moun- Imagine in Imagine in
a "sﬁu-- tain or on an air- a tunnel ‘room down <«
S —. sage ' plane - .below hall or
- ) ’ ’ ground or move on a
. . * thrown into table top
' ’ .a deep hole
'-li - . L 4 -
*4. Pindings R

.
L

(1) The results of the relevant transformations of adding or sub-
tracting cIgy to a clay ball essentially were relevant aspects of° ,
ight" for the children. With few exceptions, the thildren knew that
"weight" also would change.

(2) The results of the relevant transformation of increasing or
decreaging the distance between the clay ball and the planet Earth-
essentially were irrelevant aspects of "weight" for the children. For
the eight problems (13, 14, 15, and 16 for Groups 1l and 2) approximately

L4
e L '
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50 of the 60 children doing each thought the.weight would remain the
. r B )
(3) The only irrelevant transformation that was, in fact, essen~
tially irrelevant for the children was horizontal movement.

(4) The difference in the proportion of subiects responding ''same"
and -"not same" between the problems with horizontal movement of -the
clay ball and any other type of transformation was significant sta-
tistically.

5. Interpretations

Hprray and Jehnson in the'ii" discussion of the 'results; stated

(1) ".... if the child believes that .a certain transformation .
increases weight, he should judge that the ypdoing of that -
transformation should decrease weighte..,.,. The data on the
differences in more and less responses between the groups
clearly indicate that the subjects exhibited this consis-
tency or reversibility for (a) addition-subtraction, (b)
continuity, (c) temperature ingcrease and decrease, (d) con-
text transformation, and slightly less clearly for the
Sshape transformation "

(2) ".... where the physicist 8- definition of weight is that it
is the. funct of two masses and the distance between them,
+es. 1t appears that for the child of 8 years weight is a
function, in Varying degrees, of the object's mass, témper-
ature, continuity, context, shape, ‘and not its vertical
or horizontal location."

. g ’

"These data‘ provide no prescriptions to the curriculum
writer for correcting these misconceptions; rather, they
lerely point ocut that these errors exist and that g‘erhaps
they shguld be treated." , i .

& y :
"It {s clear that although Minnemast conservation training
did nol generalize across other transformations, it was
successful in some degree for training conservation of ’ pe
weight underethe shape transformation.

[ 2

\

-

" Critical Commentary ) L

¢
Murray and Johsnon sKould be congratulated for their excellent
research. The “issues are seemingly important for the measurement
strand of mathematics curricula and certainly for science ¢ cula
that treat weight at thé early ages. While some data were ‘rted
by the authors concerning acquisition of the concept of weight by B

Ed -
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‘ year-old chilJ:en, there is: an 1mportant unanswered [question concerning
the nature of their condept. Murray and Johnson speak of treating
errors that exist in the 81year-olds conception of weight. But are
those "errors" evidence of a primordial conception of weight and, as
such, precious indicators of factors a child must encounter in the con—
. struction of the concept?. . r.
. . . P *

. ’ The evidence presented by the authors seems to indicate an affirm— *

. ative™answer to this question, as the children had been in a unit of -
weight in the Minnemast curriculum. The curriculum did pyoduce non-
generalized conservation of weight under the shape transformation. -
Direct tutelage on the weight concept for the purpose of eradication
"of the "errors” may do untold damage to the construction of the ‘concept.

. The "errors" may point to a set of factors quite critical for a child

% - to encounter in a variety of situations and contexts.

If one accepts the assumptton that mathematical (and in some cases,
physical) concepts go through "stages" for the learner much as do .
concepts in development a natural question to ask is whether there
are identifiable states, other than reported in 'the study, of the con-
ception of wedght for childrem. A natural strategy in such a search
would be to look across ages for the answer. If -such states can be '
identified, then profitable traianing studies could be done attempting
to elucidate the mechanism of transition from one state to another. o
Such trainipg studies are potentially beneficial in the search for

i effective 1nstructionai strategies regarding .weight. £

ya N - .
n N -
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SELF-PACED MATREMATICS INSTRUCTION: A STATISTICAL COMPARISON WITH
TEADITIONAL TEACHING. Peluso, Ada; Barapchik, A.J. American Math-'
—e - ematical Monthly, v84 n2, ppl24~129, Pebruary’ 1977. ’

+

Expanded Abstract i.! Analysis Pteparedespecially for I.M.E. by -
Harold Mick, Virginia Polytechnic Institute and State University.

<y .

1. Pugppose . e

- . To compare the effects of two modes of self-paced instruction
with traditional classroom’ instruction as measured by fingl exam-
inations and success in subsequent mathematics courses. v

2. Rationale . ' LR T .
LRI AN

The open-admissions policy at CUNY motivated the adoptiq; of
the Kellex Plan, and, in general, self-paced instruction at Hunter
College. - The department of mathematics expected large nembers of
students with d ient backgrounds if mathematics to enrgll in the
Basic Structur Mathematics course. Previous researgh involving
the Keller Plan had shown that students enjoyed mathematics more when
they wite permitted to progress at their own rates and to interact
vith fltors. . -~

. 3. Research Design and Procedure

\

- Basic Structures of Mathematics, a one-semester course-intended
for non-sciente students, had a syllabus consisting of the elements
of logic, relations and operations, elementary number theory, set
theory, the .rudiments of real numbers, somg, analytic geometry, and
an intrdoduction to functions and their graphs. Each of the 617 college
students who registered for the course in the fall of 1972 was assigned
to one of three modes of instruction‘ -

KX SR ,
* Classroom (C): Regulag classroom instruction, consisting .
ot of three lecture *hours per week, with one ingtructor

. for approximatély 35 students.
ﬂ‘arning Center (LC):. Self-pacing instruction,utildzing - .
tapeslide shows,” with one instructor and one tutor °
available for each set of apprboximately 35 students.

. Learning Center-Keller ,Plan(LCK): Similar to LC but with
a Keller Plan modification in which each group of 10 .
to 12 students was identified with a student tutor.
™ Co;parisona of three modes of irstruction were condudﬁed rglative to:
the scores of*the final examination administered at the end of the:




‘f\

.
AN

-

L]
-

* signjificant differences in final examinatfon scorés (F; ;

’ N : .
E .
R . f
. -
¢ . .
- . -

" semester; the number o.f students wﬁo passed. or did not’ pass "X dub-

sequent mathematics course; and the yalue of the pretest as a pre- -’
ictor of final examination performance.
enroll, 185 had been pretested in arithmetic Qomputation The*
_design and procedures associated with the Basic_ ‘Structures course were
" “eshentially replicated for a beginning calculus course seheduled the
same semester. . 3

s - -

¢ -

4. Findings

:' -

~ PR

Bgsic Structures of Mathematics results. A one-way analysi# of
variance showed a significant difference favoring the self-pacing modes
on final examination scores (F2 ,487 = 33, p< .05) among the-three

. instructional modes of the 490 studénts ‘who®tompleted the Basic Struc-

tures. course, but showed no significant difference (Fl 285 = 1. 856)
between the two self-pacing modes. When the sample wad restricted to
the 185 students who had been pretested in arithmetic computation, a
two-way ANOVA showed significant differences in €inal examipatien
scores (F2 7" 15.9, p<
the self-picing modes. An ANOVA comparing the self-pacing modes showed
a slight superiority of LC over LCK (Fy" 182 =3,76, p< .05). -Of the
approximately equal proportions’of stu énts from the three modes of
fnstruction (C-29%, LC-31%, LCK-332) who chos® to take a gubsequent
mathemgtics course, those in the self-pacing modes were more likely to
passg their'nefomathematics .course (Xz = 6.3, p< .05). Finally, a ag"
regression analysis performed on'fred cting final examingtion scores

as a function of .pretest scores showed that performarce in/C<and- LCK
was strongly related to prior mathematical skills but this was "not the
cdgse for 'LC. In fact, several students entering LC with-low pretest-
scofes performed very well on the final examination

Calculus results.

it was observed that 93X of the studepts enrolled in C took the final
examination while only'65% oI\those students in LC and, 59% in LCK took:
the final examination. The pgrcentages for those passing the course
were 887, 50%Z, and for
final scores were 62.33, 60. 88 and 61.96. for C, LG, anq LCK respect-
ively. When the sample.was restricted to the 142 students; who vere -
pretested with a calculus readiness test,a two-way ANOVA indtcated

among the three instructional modes favoring the selprécing modes. *

Follow-up data were inconclusive in terms of the likelihgod of taking
the subsequent calcui%g\course and of the performance in that coyrse.
A regression analyj;z again ‘indicated that performancf in

tively independent the preealoulus pretest.

VA eV
.I -

5. Interpretations <. "

In the Basic Structu;es course the two self-pacing modes of

Of the original 617 students -

.05) among the three tnstruction médes favoring

) Data from the 395 students engolled in a first—
semester calculus course were not subjected to an ANOVA™ analysik but ;

= 11.6, p< .0QS)

was reta:'

54 ¢
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, LC, and LCK‘respectively, and, the average )
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o instruction were found to be supérior to trad!.t;onal teaching,‘botb » o
.in terms of final examination performance and . ccess in . subséquent .
> 5 mathematfcs courses. In particular, the Learn * Center mode of in-# f ‘
- o struction appeared tq rafge weak (as measured by & prdtest) ‘sfudents'
- perfo‘rmaﬁee up to the Jdevel of thaté of s-trong students. .These modes a——
» of instruetion were also compared 'in teaching beginning' calculus, with - ‘%'%1%
mote mixed results. The slight advantage of the self-pacing modes as .

» ,‘sured by final examination performance must be weighed against hid
: their substantiallyqower s,n.&:dessful-completion rate.

. ¥ *

-t

<« & . The re“ts‘ ofethis. st‘ixd)hshould have implication for establishing
. ¢« .. ¢ priorities %nd detertiining future currd.cglxm decisions at Hunter College,
R I but the stud¥ has litele, if any, signiﬁcance for the- mathitics .. -
- educatiomomunity at large. Expenditures of. time, monéy, materialy, - .
s - , and talent directed at individualizing mathematics "learning are-<deserv-
ing of- praise, and according to this stiMy, these resources have re- .
';" b rned“ dividends toward meeting the needs of students with deficient . -
{ verage mathenatics.background at Hunter College waever, the stud'y‘ . -
lacks.\sgfi.cient experimental controls ahd overall quality to be general— ’
‘., " izable,to- a larger population. - - ' v, "y a - .
=~-, . - - )i ‘ ’ L Y
The relation of this study to previous research associated with ' .
self-pacing instfuction was sks,tchy at best. For instance, if- it, was’ '
,the intent, of*the authors to éxtend'and build on’ current knowledge and .- |, * ~
thapry, why didn'’ t they review or report the literdture? The only re-
search study ol ed, found that students enjoy Keller courses much more . .
4 m onﬁentional cour ses “because of self-pacing and interaction with.
but no analysis».was made regarding measures of student attitudes. -
There also appears to be a contradiction ingthe interpretation and use . .
? of the term "self-paéing." The entering freshmen who had ‘been -pretested Ly
* ‘and a signed to a,lf—pacing instruction had to finish the bdsic struc-. - . " o]
. ures courseand beginging calcuius within the same time interval as , - e
e traditional group in‘'erder to be included ig the statistdcal . N '
lyses omparing relative effectiveness of the three modes of instruc-
, le, this design does coptrol the time varidble, it permits .self- _ ‘
& T ‘ pacing only wi.t n, the interval of one semestér. Moreover,  all students .. m
- . allegedly coﬁ ed each study unit which 'involve& behavioral objec- -
s tives, self- s, contpat in the' form of slide—tape lessons, posttest
« ., for-checking understandirg, and sample examinations with answers. .
> Coﬁéideﬁng the time it took to complete all the self-pacing lessons, Mo
it may have bBeen the case that the traditional classes had morg ‘time '
and ojportunities f "self-pacing" than the self-pacing classes If
g9¢ what "assurances dg”h the reader have that the traditiosﬁ class
QOVered all the mater¥al on the final examination, 'and ,in a manner .
s. e consonant_with the self-pacing sample exdminations?- Did the, final’
ination oopsist of .questions rexemplar of the sample e minations . . .-
. th- answers giyen éach student in the felf-pa ing es of instruction? .
. ’. \ Were the que?’:g moitly related; tcyr le- type lear g? . . ot o -A'
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T . '.AN:W" R '
© From'a statistical point of view, why weren't all students origin- Y
ally pretested?  And if the original selection of students to the three. .
modes’ of 1nst.ruc~tion was made at rardom (randow- assignment was not Ty
mentioned), then why limit the  analysis just to,pretested students. as_
occurred with the” calculus results? Generally the authors appeared
Bissed as indicated by their faflure to report statistical analyses o’
of 't culus study for ail students originally enyrolled, for not ., . -
greport any data from the subsequent calculug course, and for not . )
empha.lzing that the preteﬁt differences fdvored the self-pacing modes T
in both analyses of fi&; examination scofes. . - ( N
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A VIABLE INDIVIDUALIZED LEARNING SYSTEM. Rubillo, James M. MATYC
Journal, vll n2, pp89-95, Spring 1977. . a

/ . $

Expanded Abstrsgz/and Analysis Prepared Especially for I. H E. by
Frank Matthews, University of Houston. - .

A ~ . . -~

" .+1. Purpose n .

4 LY

The purpose ‘of the srudy was to. compare the ef ctiveness of a
traditipnal mode and an individualized mode of presenting college
algebra. , °* , * & * ’
. : : o NI B

®

2, R.ationale‘ BN v :

Along with many other departments across the country, the Math- >

. 1 ematics Department of Bucks TCounty Community College is involved in

3
€

jlgzstigating alternatives to the traditional mode of classroom in-

ction.’
. . . ,‘ A .
*/; PO . ‘ ‘. . ; - §
3. Research Design and'Procedure . ”AA F
R P * F :

-

i Tbe subjects were 150 students who registered fot’college algepra.
’Thgse %ubjects self%seleéted themselves "either into three experjmental
(E) Qe;tions whichjwere gabeled "Indiyidual a Learning" (78 students)
or iﬂtﬁ th ee cont;al (C) sections (i? studefits). , The experimental
sect fop w re orgaégzed ground a serles of 12 booklets partitioning
the ooﬁrse cont%nt;“ bookfgt contained a list of objectives, pre~
vig‘atjst; pre and i lf-tests, ‘textual presentation of content
Hitbfﬁiﬁrcises, a st alteg;ate matgrials, and review exercises.
Cbﬁpleéion of é’chtiooklet was followed by an examination, .with 702

k requirad for contiunation. Instructors conducted small-groug dis- '

- cussipgs and individual tutorials along with completing adminTStrative
’ duties duri-g class. ' Students completing more- than two-thirds of the

' content were allowed up to an, additional 8 weeks.

A 25-question multiple-choice pretest covering conceptq?considered
to be: grerequisite was administered and(a t-test was.used to test for
initial diffetences between the groups., In the twelfth week of the
senester, a locally modified attitude scale was administereq and mean
8COres- coﬁpared. At the end of the semester a 60-question multiple-

choice final was given and the results compared. Finally, thé success

rstes in the twa approaches were gcompared. . . S
i . s é E v ' : “ 4
4, Findings ' vt : .

t

. On the pretest the experimental group had a mean score one unit
highlr than the score for the control group. , This was not, however,

1. »»‘

significant at the O. 05 level.-

14




-

. For the 102 studepts who took the attitude test.there was a differ-
ence, in favor of the experimental group, significant at the 0.02 level.
Scores for the 98 students taking the final examination resulted in a
higher mean for the experimental grou.p which was significant at the ‘0. 05
level.. .

-

A chi—squai',e analysis of a cont:[gency table for the number of :
_ students successfully completing the course indicated that significantly
il 0@-4 35, ificant at 0.05 for df-l)'mOte tudents completed the ]

experimenlLsﬂ. program. -

5. Interpretations\.

The investigator’ states, "The Indiv:[dualized Learaing System is
a viabie learning alternstive." HE notes that the experimental pro-
gram discussed produced better attitudes, a higher completion rate,’
and higher final examination scores for the students involved in the
study. Finally, he states that an instructor wishing td ‘employ such’
" an approach can be assured tha.t students are achieving and learning at
an acceptable Ieével. C

~ -~
o

Critical Con!nental.ry

This article, provides a reasdnable%acript:ton of a particular ,

approach toward individualization and a soned defense of its via-
bility. Readers should, however, use care if they wish to ubke it “to
show the superiority of individualized apgroaches over traditfonal
methods. This is an error which the author carefully avoids in kis
conservative interpretation of the results--for whi,ch‘he -should be
comended. . v - -

-

*he equivalence € the two groups 1§ at least questionab&? Y
level of 0.15 is qpite stringemt when the important error woul be
‘.to assume equivalehce where the groups are different, In fact, there
. 1s less than ‘chance in 5 that such a difference would occur if the
existing scoxes were divided at random into two duch .groups. The
potential for error here is at least high enough that some effort to
. control for an effect of pretest scores should have been made in the
analysis of final examination scores. The result of that t-test was ’
close enough (2. 004 with a (cutoff sgare of 1.985) so that any con-
tribution from the pretest scores cgd greatly affect the significance
. level. , % . -

A different set of problems occurs with the attitudinal data. N
First there is a subjeot selection difficulty. Participants.in the
experiment did voluateer for a diffgrent RInd of experience and may
have begun with better attitudes. In addition, the design made no
pretext of controlling for a Hawthorne effect which is likely in such
a situation. .

L 4




No discussion ogcurs of the sample-size variation contlnctions at
each stage and the potential for érror from such contractions. This,
. 1s particularly strange when you consider that five studénts more suc-
- cessfully completed the experimental course. than took required final
tion. The reason for this difference is cruc ' If they’were
students who received "incompletes," they were not among the better ™
students and their inclusion would reasonably be expected to have an . '
effect on the t-test by lowering the difference of the means. In-addi-
tion, if one were to compare the rate of sucgessful completion wit]
the Zemester (without the extra 8 weeks) pne would get a x2 of +1. 94 - ) -
is pot significant at any ‘reasonable level. If, however, they
were exceptional students for whom the final examinatién was not re~ ¢
quired the result would be strengthened. The ‘reason for this shift in¢
ns ‘ivould be interesging.” . s

] Finallyg,the genersliaability of the répults depends on the ‘amount
of correspondence «ith the program studied. Individualj!bd instygyctional
systems vary in many paramet®s and little is known about which para-
meters are crucial The system discussed utilized different text mate-
rials, more tests, . retests, flexible scheduling of tests. variability
in pacing. a variety of instrictional modes. and up to an extra 8 weeks,
of time. "A variety. of* subsets of theEZ"ili‘PIes and some others have
-occurred in othet studies of the same genre. Mgreement has oc¢urred - .,
that the alternatives a;e reasonable althoughgnot alvays.cost-effective.
> Omn the whole the article provides support for the instructors who .
vish to use a povel mode of instruction, and assists them in justifying

. the’ validity of such an approach. It does not, however, provide them
with much guidance as to the optimal way to approach it. . It is to be
strongly hoped that further development in the ‘area will lead to more
such guidance. N .

~

~
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ASBECTS OF TEACHERS DISCOURSE-AND STUDENT ACHIEVEMEAT IN MATHEMATECS.
th, Lyle R. Journal for Research in Mathematics Education, v8 n3
95—/204 May 1977 -

LS

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

+ Johm W. Gregory, University of Florida.

I‘

first-yesr algebra teachers in order to identify verbal
lated’ .to student achievement from a lesson on direct va

2.

Purpose .

~

-

' .
?

<“The purpose of the study was to examine aspects of discourse of

iy
Rationale

. -

\

»

viors re-
on, °

4

?ne iuth . suggests that vgry little had been done in the way

of vérbal iox analysis ®in mathematics classrooms. No rationale

< for .the w iablegf analysis employed nor. for selection of content
was given. ‘  §

[N .

- N

3. Research sign and Procedure

Twenty teachers of ffrst-year algebra were randomly selected
from a large school system. One class of, each teacher (selection not
explained) served in the investigation.  Each teacher agreéd-to teach ’
a’' twenty-minute lesson which.was to focus on (1) translating state-
ments involving an expression of direct variation into mathematical
equations, .(2) solving for the constant of variation, and (3) solving
for the remaining varinble given the constant and a value for one
variable. - A g ’

’
o - L]

The sampling unit of classes provided a sanple of 455 students
who received an administration of an investigator-written, l4~item
test over the three objectives. Validity and relfibility ‘of the in-
strullent vere not disclosed. When the test was administered is also
not clear. . . =

+ Mean class scores and adjusted mean class scores (utilizing the
California Achievément Test scores on file as a covariate;.timing of; -
the CAT administration not §xplained) were subjected to correTfetqnal
,analyses with the following verpal behavior measures,serving as in-
dependent variables: . .o

(1) frequency and percent of reIevan't examples presented

(2) a mean rating score (from 1 to 10) combining ‘®he number
of lpsson objectives-the teacher Bttempted to meet, a
-rating of "degree to which the objectives weré dealt

T 60 ' ’

36




e

. . . [ . =
. . S
'y ’ - ‘ / - -
o ' . s -
O with," the."degree to Which lesson objeéctives wefre focused -
. on an ' sequence in which they were dealt with " ~

.

‘ ,(3) average frequency of "OKs" per minute of teacher talk
.« - , v . ‘ .

(4) frequency of irrelevant ex'g;pl'e_:'s' . <
. i S, . ' '
. (5) average vagueness térms per ute of teacher talk (in-
- - cluding ambiguous designatia, negated inmtensifiers,
.\ **proximapions, error admission, indeterminate quantificationm,
. multiplic{ty, and possibility statements) %

.

-(6) total lesson time (undefined .t seems to include some
stugen; work~time)- . :

‘ ‘(73 ‘total 1ex;ampigs_ ‘and application (both relevant and irrelevant)

e '(8)‘ average n;azes per minute of teacher ta,lli‘(j.nc.luglipg falsé -
‘ // N ‘ starts, redulhlabjr, and tangles of words) ' ‘
’ . 4

. (9) total frequency of teacher-initiated responses (definition
&. . mclﬂam‘ e 3 N *
‘ D(lD) total frequency of student-initiate;'l ’éesponses
\‘ ' . ¢ SN .

The independent measures were obtajned either from actual timing or
* from trained ‘coder ratings of typescripts. Three “coder interpretations
‘e, were ‘averaged for ea 'variable, for each lesson. Reliability ef the
' coders was determined and maintained upon the basis of percentage of

agreement ‘on thé total frequency of each variable and percentage of

agreement on the location of msta_&ces' of" the behavior. -

Y A J
a . .

L4

14

4. Findings 8T ' g ' ‘ ! *
Mean performance on the achievement test and measures constituting
the independent variables were sufficiently frequent and variant for,
analysis. Some of the ranges of interest to the reviewer were "average
'OKs’' per minute" ~ 0.00 to-4.92 (one teacher used in excess of 110
"OKs"); "relevant examples" - 4.0 to %9.0; 'teacher-initiated responses”

>4.0 to 153.0; and "percent teather talk" - 55.8 to 9‘) percent.

.

. Correlation 'coé-fficients, using an unidentified.a priori alpha
risk, exhibited the following significant (reviewer-defined p< .10)
relationships with class,achievément: :

- frequency and-percentage of relevant eXamples (x = .65) -

- lésson objective ra.tiné (r = .58)

S - average "OKs"®per minute (r = .413 . \, . .o*

li d : . ! . s




s ’ -
- n_hnher ct,.:lrrelevant examples {r = -.53)

- a;erage vagueness terms per min®te &:_ = ~.4])

5. Interpretations

~

}

It 1s the investigator's contention that the threg.variables
relating positively with achievement involve "...organization, struc-
turing and clarity of lessonms." The lesson objective rating, and use’

‘ of relevant examples were thought to provide evidence. of careful plan-
ning and execution. An analysis of the uge of "OK" reévealed that "OK'"- °.
wvas "used as a form of punctuation mark by.some teachers, ah 'OK' at a

. the. beginning of a statement indicating that a new train of thought

. had begun, afid an 'OK' at the end of a statement indicating that the
statement was complete." ) -

- fa .

The appearance of a negative correlation between frequencv of ‘
vagueness terms and achiewv t is consistent with work done by in-
vestigators of social stud‘i;:chasses referred to by the investigator.

Critical Commentary LT -

.- Having been revised as recently as 1976, it g unforttmate that
'the-author did not inclyde a consideration of. the numerous ilvest,iga- .
- tions which have been conducted relatfve to verbal -behavior janalysfs -
~ in mathematics classes. +The\reader,; and author, should consﬁer t
" work completed and being contiGed by individials associatei’awith ghe
Georgia Center for Research omn Teaching and L ins Mathematics. ZAn
' ingpection of this’work would reveal that the y snder revzl.ew h@ just

touched upon some of the more sophiaticated anal “and -redts p&pthers

in qathenat:lcs education. . - . P

}ﬁjﬁ‘l\t

Questions brought to mind by both. the procedm-ee and repgl‘t

/\th{s study are: ‘ .

(1) Is same-day testing appropriate in ligl}t &the necess:lty
for student practice? - Would retent:lon testing lead to :

AKI;-: AW

similar results? - ; \

(2) 1s linear regression an appropriat\-.&%q;: of fanelya:l

, ‘for frequency measures? ' Can we really as that. the
=’ highest frequency is the optimm? 3 ¥ - -3

b .
VRS \\ [ W PRVRRT T

(3) "1s it the frequency ‘of relevant examples ér the:lr pface-
¢ ment relative to definitionl -and practim ahich lea
' achievement? Would analysis“of the occutf‘ence of t

- non-exapples along with relevant exanplea lead to mre
interpretable findings? : ;

w .
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, .

"
.(8) 1s the rate (average frequency per minute) gn appropriate
measure .in view of varying individual speech patterns?
. Does averaging averages of coder scores in order to pro-
duce a rate-per-minute compound the problem of interpretation?

(5) Can habitual language ("OKs") and vagueness .terms be ré:“\~,s
placed functionally by use of wait-time (silence)?
-~ ’ P

’
s
1

¥

.
]
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” THE EFFECTS OF Tﬁﬁkﬂ~INSTRUCTIONAL STRATEGIES ON PROBLEM SOLVING
BEHAVIORS IN SECONDARY- SCHOOL MATHEMATICS. Vos, Kemneth. Joutnal for
Research in Mathematics Education, v7, e~264-276 November 1976.‘

~

<
Expanded ‘Abstract and Analysis Prepared Especially for I M.E. by
Stephen S. Willoughby, New York University.

i cr

. - ' .

1. Purpose ’ : S - \
To investigate the effects of three instrugtional strategiles )

(repetition, 1list, behavioral instruction) used ®o increase the effect-

ive use of five problem—solving behaviors (drawing diagFams, approx-

imating, constructing equations, classifying data, construcfing charts).

.
. *a v
Rl .

- 2. Rationale = o r »
s Problem-solving’ &bility: is generally recognized as an important
. ’goal of mathematics education. Most research-on the subject has con-
dentrated on .translating word problems into number sentences and on
\ answers. This research was designed to study ways of'affecting the,
methods of solution. B

. -

) Y A
3. ' Research Design and Procedure S ' .

-

- The independent variable was instructional strategy. The three
stratdgies were: -

: \‘ (1) Repetition: Only'prbblqn tasks were given.

(2) List: The problem task’ was presented. A ch®ckiist of -
suggeqfed procedures to follow was provided gnd children
. . were told to check off all procedures they "tried or
thought about trying.”" Some behavioral instruction was
‘ provided and they were ‘instructed to return to the pro-
e blem task. .

-
,

(3) Behaviorgl Instriction: Behavioral instructiom was pro- -
vided and then the ‘task was presented :

‘behaviors identified im a pilot study and taught in the
t period yere: drawing diagrams, approximating and checking,
g equatfsns, classifying data, and constructing charts.

Instructional .material was presented through self-directed, writ-

=ten material in the form of twenty problems. (about ®0 minutes each) used
over a fifteen-week period. S§ix classes at three grade levels in a
private school in Iowa were involved. The classes (with n of
studen:;b were: Algebra II (25); Geometry (29) Algebra I, section 1
(22); ‘Algebra I, section 2 (28); Math Survey (21); andg%}ementhry

|

"




~7

* Algebra (8).

C// ~-

.
»

to-the last two classes.

- . H

.

The total N was 133. Low-ability students were assigned

The very small number of students in Elementary

y-. Algebra resulted from unexpected schedule conflicts.

In each case,

students were randomly assigned to one of the three treatments.

v The dependent variables were:

’ (a) Scores on STEP forms 2A and 3A, Mathematics Part II (pretest)

' ‘and the A1ist procedures over the repetition.

[ 4

and Part I (posttest) .
P16 —_— :
() Scores on a Problem-Solving Apprpach Test (PSAT) constructed .
- by Vos (posttest). The students were not required to solve -
the problems, but rather were to thoose from a 1ist of five
approaches the best and next-best approaches to each problem.

(c). Scores on a Problem-Solving Test (PST) apparently constructed
— Dby Vos (posttest) Students were to show their work and were
scored both on'a right-wrong ‘basis and partial score basis.

Analysis of variance was used to analyze the data. For the PST
there also was an analysis of “the five instructed problem-solving behav-
iors and of other problem-solving belaviors. . For. the PSAT, a N
Keuls method was uged to analyze the differences between all pairs of
posttest means within each clasé.

4, Findings »
— . P :

There were no significant differences between treatment groups on

the STEP. The author reports differencesg significant at the .20 level

for three of the six classes on the PST. On a purely descriptive basis,
the author reports that in the low-ability classesg the, list treatment
had the highest proportion of occurrences of the taught behaviofs, while

. in the other: algebra classes the behavior ihstruction treatment had® the .
“'highest proportion, and in the geometry class the repetition treatment -

had the highest proportion of é6ccurrences: - s
Some differences on* the PSAT wer!| reported-at the 05, .10 and ~
.20 levels of‘significance generally favoring the behavior’ instruction

£

]
. o
5. ,Interpretations =

The author calls attention to the unusual nature of the tests. he

constructed and the instructional materials.

-

He mentions the short time °

of treatmgnt and the possibility that some differences reported verg.
more § result of regular classroom instruction by the teacher .than a
regult of the treatment. He also calls attention to the fact that

students in more advanced classes tend to be better problem solvers.

.
| ,

- . s !




'study.

ke
.

T Critical Commentary
= [ J
Presumably, if we knew that certain strategies were more useful

“5§han others, knéwing how to’ get students to use them would be important

information. Therefore, the question asked in this study appears to be

a reasonable question. However, forcing students to choose strategies
from a multiple-choice list seems to be a doubtful procedure for deter-
mining what strategies they use. In'fact, I used a strategy ‘of counting
on one of the test items shown and of drawing a picture on the other

and in neither case was my strategy listed as a possibility. I slispect
some stydents may have had a similar difficulty. A case study procedure -
would seem to hgye been more appropriate than the experimental procedurgs
used, especiall%light of the "fishing trip" nature of the entire

VA

As to the statistical procedures Jused, given the large number of .
times analysis of variance was tried, the omission of post analysis of
vdriance tests, the apparent complex lack of any hypotheses, and the
willingness of the author to report levels of significance as great as
.20, there appears to be. a rather high probability that the reported
results could have been produced by a set of random‘variables.

e
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