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NOTES FROM THE EDITOR . .

rr]

—

Analyses clustered in two areas are presented in this issue’ They \\\

r : . -
deal with teacher.education (five papers) or with cognitive dévelopment
(four papers and a response). Within the teacher education cluster,
Campbell and Martinez-Perez reported on research involving élementary

education majors relative to their self-concept, attitudes, and science

process skills. Harvey locked at the Influeénce of teacher baCE—?ound

variables on the achievement of students. Kagan and Tamir presented

“

information aboﬁt Istaeli teachers and theif attitudes toward and

participatipn in in~service education activities. Lawrenz's study involves i,

that elusive concept of '"teacher effectiveness." Yeany investigated the

use .of what 1s termed strategy analysis in a methods course with preservice

N
L 1

teachers. ) ‘ . f
. . . ¢
The cognitive cluster has, as may be expected, a rather predominant

fiavor of Plagetian theory. Brown et al worked with Mexican-American
pupils studying science; Good and his colleéués looked at student
cognitive characteristics and classroom behéviOr- Lawson and Nordland
investigated the achievement of nonconservers in BSCS biology. Smith and
Padilla provided a description of strategies first grade children used in
performing a seriation task.

¥

of their article presented earlier in this same document. We welcghe the

Thi$é issue concludes with the respénse of Good et al to the“critique
.

.‘

§>oppontunity to present“ﬁ esponse to analysis in the §ame {ysue as the
analysis which provoked the response. This situation is possible because
1 .
we have a backlog of articles which enables us to walt for a response

when we are notified that one is forthcoming. At the same time we rTealize .

* - . . '
that abstractors would' like to see theilr remarks in.print as soom as possible..

L]
[}
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- There does ndt seem to be a resolution to’ this problem that will satisfy

"

o all partiés.concerned so we have chosen to consider the reader. If ISE is
used in college sclence education research coutses (and .we hope it is), it
seems useful for the analysis and a respouse to the analysis to be contained
within the same issue so that students may compare constructive criticism
and ggiauthor's explanation of his/her reasogs for presenting the 1nformafion

' - p : . ¢ ‘
as it was found in the article.critiqued. .
. ~ i ) ' 1
- ' “ : - Patricia E, Blosser
’ . Co Editor
’ Victor J. Mayer
| . . - i Assoclate Editor
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Campbell, Richard L..and Luis Martinez-Perez. "Self-concept and Atti- .
tudes as Factors 'in the Achievement of-Preservice Teachers.'" Journal
of Research in Science Teaching 14(5): 455-459, 1977. _ ST

+ Descriptors—~*Achievement; *Atrtitudes; College Students; Educa-
tional Resegrch} *Higher Education; Methods Codrses; *Preservice
. ) Education; Science Education; *Self-Concept: *1eacher Education

a

. e, ' - ER »
' Expawded abstract and analysis prepared especially forfézs E. by .
Nilliam G. Lamb, Frederica Academy, St. Simons Island Georgia '

L . ¢

<
-

Purpose NI Co L . Y
PR S = [} “ .

»

The purpose of the Investigation was to determtine the relationshi\hx\
* among self—concept attitudes toward science ‘and science process-skill

achievement of preservice elementarJ/;ducation majors.

LY

.
I3

Rationale ) - r st .
. 1 o , . <
The study's rationale wasg zgll-estahlished by reference to the theory ¢

) ,of gelf-concept as a behavioral determinant developed by Snigg and ComBs
. ) (1950). Other studies cited linked self-concept’ to-achievement and

achievement to attitudes, ylelding the hypothesis that attitudes ahd self—
-, ——— N
v concept are related. i, g, o .
\ . . ? ' : ’ - -
a * . - o i
‘ "

Researth Design and Procedure . . " L

Y1
. -

. . The research design was a correlational one. \Bubjects included

elementary education majors who experienced instruction based on a modular
. " package described by Campbell (1975a). ‘Self-coricept was measured by the ‘

. Tennessee Self-Cbncept Scale (Fitts 1965), reliability (type unspecified) ::

’ ‘ = (.88 for the total and "in the range of 0, 88—0 90 for the Campbell and
varibus profile segments." Basic and integrated science process skills i
were measured by tests developed by Campbell., Hoyt;reliabilit}ncoeffi-
cients‘were.0.92 for the basic process skills test and 0.96, for the inte-
. , '~ grated process skills test..‘No'other'information including references,.

‘ item type or number, test formgt, reliability sample, etc., was ‘provided. ’

. Attitude Inventory (Mdore and Sutman, 1970); test-retest reliability=0.93.

. - - ) s, 3 ‘ - ' - -
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The

L.

coefficient

llecﬁgi%data were analyzed by'calculating correlation and regression

¥

L}

4
*

3

The.investigators reported statistically significant correlations

among all three variables. Regression equations indicated a relationship

o only between self-concept and basic s&iencg process skills achievement,

r

)

' Lot

a ¥
LR . ¥ .

Interprétations
" -

The studies teporting links betweeu selfnconcept and achievement, and

DR
[}

achievement and attitudes -were suppo;ted and evidence linking attitudes

? Jto self-concept ‘Was discussed. The finding that only self-concept pre-

ﬂicted achlevement - was rationalizedeusing the argument that elementary

education majors had established attitudes toward science that were .

unaffeqted by the "treatment," Self<concept and process skil

. . ! ',
were hypothesized to have been affected. ’ _

' -

", -
» . ) O

{ABSTRACTOR'S ANALYSIS
~ ., .
The study i% stnaightforﬁ;rd,.infotpative, dsefﬁl'and similar to many
other studisgfiq the area, There are a few nitpicking weaknesses however:

achievementt

(1) I;sufficient information about the science process skills test is pro-.
'vided. Scieqce process skills are usually quite difficult to measure,
and the reliabilities are unusually.high for a process skills test.®
The“authorg should provide either referecces for the interésted teader
or should describe the test in Eote detail (Note-}).
€2). The necessity for a “treatment"‘is never clearly establishgd. There

\ vere described neither a control, alternate treatment, treatment goals

nor pre and post tests, The authors ‘ebvi us¥y teach elementary scienc

emic duties and their

.

methods; the relationship betweer their ac

research ig implied but not discussed.

e

/ - - * L]
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(3) Some of the authors' conclusions and implications are not only not !

supported by the data reported but are unrelated to the study as
desciibed in the written report. For example: 'The concern of
teacher trainers, then, should ?e to...allow prospective teachers to
have some input into their training, and provide mechanisms whereby
.prospective teachers can discover and practice learned skills both
in a simulatedgenvironment and in one whieh includes children."
. 3
This reviever believes i; these last two points almost as.much as he
believes.in Mom's‘Apple Ple _and the idea that good 1s to be preferred over
evil. They are, however, ebsoiutely unrelated to the study as reported

and should have never escaped the watchful eyes ef the panel of journal

-referees., The same can be said of their conclusion that self-concept and

process-skill achievement were affected by the .treatment.

. ‘;

As mentioned above, these points (with theé possible excepzion of

"reporting strong unstudied beliefs as findings) ‘are nitpicking. The study

iB.basieally\a strong 1if simple one establishing the relationships among
attitudes toward science, self-concept and sclence process skills achieve-
ment. These relationships should be egglored moTe thoroughly.

. -

A criticism not related to the study directly is one of journal
policy. The authors presented a study very much like the"Une.reviewed -
above at a NARST meeting a few years ago. It is unclear whether-the pub= .
lished study 1s the same’ as the.NARST-presented one or a replication. The
Journal of Research in Science Teaching and othrournals should. adopt

i

the policy of requiring eubmitters to footnote or presentatioﬁeﬂof the
reported research. This would save all of us who fevie}.;he literature
from time to time the trouble of attempting to determine®what 1is tiply -
reported and what 1s replication. 'With meta—analysis as a reseJ:::l:ech-
nique of increasing interest, such a policy might be amp important one to‘
adopt.., . . *;7 o
. oo )
Note 1: This reviewer -has made two attempts to obtain Campbeil's‘
‘tests—-once at the NARST meetiﬁg'mentioned above éhd once via a ietter
after the reviewed study appeared in JRST. Neither attempt resulted i
a copy of the instruments. Similar inktances have occurred with other

authors and instruments--e.g., the Raven Test of Logical Operations.
) A . 5 . o .
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For that reason, it is important that.aethors include; and editors demand,
sufficient detail in reeearch reports such‘}hat other researchers can net
only get a general idea of what happened but tan replicate'the reported‘
research., One possible mechanism for including such detail in a shott
report is to include an experimental section iﬁ small print such as that

which appears in publications sponsored by the American Chemical Society

such as the Journal of the Amerjcan Chemical Society and the Journal of

Organic Che&istry In that way, those persons who aré interested in only

%

the general features of the study, the discussion and conelusions’ﬁﬁuld _//
read only the report iﬁself, those interested in rhe experimental details

could also read the fine print. -
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Harvey, T. J. ™The Influence of Science Training on Student Achigve-
ment in the Age Range 8-10 Years 01d.". Journal of Research in
Science Teachifig, 14(1) 13-19, 1977,

'Descripﬁsgs--*Académic Achievement: Age; *Educational Research
’ *Elementary Education; Elementary School Science; Instruction;

School Role; *Science Education; *Teacher Education

Expanded abséract,and analy#is prepared- especially for 1.S.E. by Linda
Jones, California State University, Northridge, ‘

5

-

. Pugp.ose ) . .‘
@

This study was designed to determine whether the science background of

teachers; age of the students.,and’typé of school.have relatiénships
te the achievement of students taught a particular unit of study'on

electricity. ' >

v

‘Rat cmale
Lo ; . -
Most sciencé teaching units produced for children of ages 5-11 assume
that the teacher's science background is not a factor in student « ~
LY

This assumption was questioned on the basis that teacher-

achievement.
. training: inst ong place emphasis on the student's major subject,

which suggests that téaching effectiveness'}s related tc academic
ability in that subject. \\\

; I

Ve
Research Design and Procedure

The subjects were 259 students in five Bath, England, primary schﬂols.
Thrée.age levels were involved for a total of six age-échooi groupings.
The author's intention to compare groups taught by science-trained VS,

nonscifnce-trained resident teachers ‘was complicated by the fact that

only two of the available teachers met ‘the criterion of being science-

trained {(cne vear or more of sciencqlbackgroqu). Since the author

was a sclence~trained teacher, he undertook the lastruction wf the

& "

comparison groups. To equalize academic ability, students were

7 i . ) -

X . ;-12




/

assigned‘CO treatments by a modified randomization with t

{ -

L

that resident teachers taught children taken only from their own

he stipulation

classes, -
> Treatment Groups and Number of Subjeéts )
School. Age R NS-T R 5-% A S-T
' 10 22 28, L E
’ B 16 -. 18 .19
. ¢ 10 15, . 16
D 24 BRI 2
- E ) . 12 “ 13 : .
E 13 , 14
R NS-T: ’ resident, nanscience-trained R .
R S-T: .resident, science-trained )
A S-T: * author, science-trained 3
/

. . “ e .
The instructional unit consisted of six topics in elementary electri-
city. It 1is described as being specifically structured for use by all
teachers. The author impliés that each tople was pregenfed in 4

8ingle one-hour lesson and that the unit was completed in six weeks.

»
LS

The instrument used t6 measure student achievement is described as an ”
' ijective-tybe written EFSC' Instrupent analyses performed on the
posttest revealed a mean scere of 15.90, a standard deyiation of 5.87

and a Fuderjﬂichafdsén,internal reiiabiliCy of 0.73.

» - v

-

L4

- -

Findings
o . N
One week after the completion of the inéfructional unit, the achieve~
ment test was administered  to all subjects, and comparisans were made
using analysis of variance. ’ - . ’ :
Tﬂé two schools 1in which ; science~trained resident teacher was iqvolved
. were considered first. Comparisons were made only within schools. In
both Schocla A and D, there were no significant differences between the

Jet
o




: three teachers in stddenc’a:hievement. On “the basis of this' finding
of no difference, direct comparisons between the au;hor's students
_ and those of the resident nonscience-trained teachers were made in

subsequent analyses.

The next series of analyses compared studenc achieveﬁent between i
teacher s science training and between schools with subjecc age
being contrplled.‘ In each case there were no significant differences
between teachers, between schools, or in interactions beCU;en teachers
and schools.’ L
In the last set of analyses, achievement between age groups wae con-
B - sidered. Ore se?ool‘(E) had two age groups involved, making compari.
" son within a single scheol possible. 1In this case¢, the difference in
achievement between ages was significqht at the 0.05 level, while no
differences were foﬁpdfbetWeen feeEhers or in interactions Betqeen _

-

ages and teachers- .

LY b -
‘ n
-

-

Because previbus analyses had shown no differences between schools or*
teachers, the age groups were combined for ‘a final comparisoﬁ‘ “with
. the ten-, nnn?- and elght-year-olds constitating‘che three campari-

£,

son groups. Différences An achievement: between age gropUSJwene found

#

. to be significant at the 0.01 level, ’

LY -

Interpretations : i : /f/ .

- L3

Tﬁe findings of no difference in achievement attributable to science
background of the teacher or to type of school may be»relaCed to the
type of instructional unit used. This-unit was designed for use by
teachers whose scienee background may be limiCed. The implication 13
that elementary physical science may be taught succesS8fully by
nonacience-trained teachers when the instructional unit is ‘carefully
structured. ‘These resuits strongly suppprt the argument for produc- ~
ing such structured units because they geem to eliminate two variables
which gould affect student achievement. The third finding, that achieve~

" ment 1s age-related, 18 consistent with Piagetian theory.
. A ; . ;

Q ) - 9 —
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- ABSTRACTOR'S ANALYSIS

The teport would have been enhanced by setting the experimental question

in a background of related research, and developin§ a rationale for the ~

investigation on empirical grounéls--:l.f not theoretical. The only two

v

references cited are methodolog:l.cal leaving the reader to speculate

- as to the background a.nd s:l.gn:l.f:l.cance of the problem selected.

.

- The instrument for measuring student achievewent was described only by
. br}ef reference to its general format. Thelqpmber of items, comments '
‘onlitem eontent, examples of items, details of eﬁministration, or reference
to published instruments of 2 similar nature weregot given. Acceptable fig~
ures for internal reliability are given, but no comment on validity is made.
. Ne:l:ther, indeed, can any inferenceon validity be drawn from the available -
information. Icem analysis is mentioned, but it must be assumed that this
s refers to internal reliability only. S%nce the analysis was made on the . .
\ administration at the conclusion of instruction, the same administracion on’
.which the 'rsmdy as awhol::glf_ba'sed, it 18 difficult to see how any.;:efine- :
“ment ortﬁediiQCﬁbion of iFgmsﬁcould have occurred at that point.a o

- - .
L] - 4 - ]

- - i

Some of the design flaws of this stiidy reflect pfol;lems‘ inhérent in - .
<researeh of this type. 1t is disappointing to note that the authort
fails to acknowledge such problems. A carefully developed discussien CoA

-

L]

of the study's limitations would have been helpful. ]

-
[}

L] - N

One design :problem that would have been quite easy to avoid was the
'oqission of a pretest. Preteet results could have been useful in: -
¢ several ways,’ such as shedding light on initial equalicy of the - et
var:l.ous group:l.ngs. in add:l.t:l.on, .positive pre-post ga:l.ns would have T{h
established some evidence of criterion veliﬂity for the :I.nstrument. ) .
| . The auther must be credited with the inclusion of la;:ge eumber of
*Subjects. Even though mast of the comparisons-‘ar made between smaller
subgroups, such comparisons may be thought of ag replications which

tend to strengthen the réliability of the findings.

‘- .. .

1 l\ ) S ’ l § J"._I_—-




Several of the author's conclﬁsions require comment. While he does.
not direct}y state that nonscience-trained.ééachersiwere equally
successful with sclence-trained teachers, he strongly suggests it
by referring to the success of the material (called "instructional
uvnit" her;). In the absence of demonstrated gain scores, one might
with equal log;c conclude that the variously-trained :eache;s were

equally- unsuccessful,
: 1

The conclusion that the demonstrated differencgs in achievement between
age groups 1s consistent with Plagetian theory 1is not oberstated,_and

is eminently reasonable. Another possible interpretation not mentioned .

by the author is age-related difference in test facility.

L]

5 .
- -

The tonclusion that the results strongly 'support further d?velopmeht
of instructional units carefully st;uctured for use by“nonscience-
craineé teachers is disturbing to .the abstractor on several counts.
First, the supériority of the instructional unit in béing irmune to
limitations ;n the teacher's science background 1% not established by .
comparison with agpragpriate controllgtdhps where such effects.ﬁightl

.

occur. : o Lt : ) .
oeeur. : , > -, - :

- "

- -

*
. -
» » . 1

$ecohd; there 1s no evidence that Jearning took place. A pretest e

and/or comparison with a group‘not béught the unit would have,greatly,ﬁgﬁ
enhanced ‘he study. B » f ‘

- .
w

Third, neither the objectives of the ynit nor the construct measured
by the instrument 1is fully stated or explained,‘end neither 1is the
relationship of the two established. One ‘can easily iﬁag;ne.sim}lar
experimental results had the instruction dealt with topics quite
unrelated to the test. A weakness common in studies of this type; that
du?ation of treatment ﬁay not be sufficient to produce measurable
effects, 1s not explored. Z

Finally, even if the three previous points had bee; thoroughly estab-
lished, the question of the value and significance of such learning to

the ch{ld remains to be considered. This point, while beyond the scope

by

N .
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- of rigorous testing in a study such as this, deserves some attention
¢ ] ; ' .
‘ before.qssertions of support for the'instructional unit can be justi-
* .k : : -
fied. | _
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Kagan, Martin H. and Pinchas Tamir. "Partfcipation in_and Views Concemting

In-Service Training Among High School Science and “ggthemétics Teachers
in Israel--A Survey.” School of Science and Mathematics, 77(1): .
31-46, 1977.

Descriptors--*Inservice Education; *Inservice Teacher Education;

*Mathematics Teachers; Sclence Education; *Science Teachers;

*Secondary Educationg *SurVEyS° *Teacher Education

Expanded abstract. and analysis prepared especially for I.5.E. by Hilliam
C. Ricz, California State University - Long Beach. .

*
s,

S .
’ . -

Purpose 4 - . ’

. * -

This study set out t6 determirie to vhat extent Istaeli high school science
teachers differ in participation and attitude toward in-service education
by assessing (1) the extent of their participation in various aspects of
in-gervice training activities available in Israel, (2) the importance
actributed by teachers to various types of in_-se*ice training activities
— both those.available in Istael at the time of the study and suggested
new activities,:and (3) the reloﬁionship between declared priorities and

actual participation in in-service training activities.

1 *

b
Rationale -
The rationale for this study derives from the authors' view that “a "\
. positive attitude towards and active participation .in in:service -

education' are basic to a healthy educational system. Concerned that
traditional preservice courses are often not relevant until the teacher ]
has gained classroom experience, they nete the importance of in-service
" edueation for professional Tenewal, both from the standpoint of keeping
informed about curiicula and course content, and for preventing what _
they term teacher "atrophy." Thelir purpose was therefore“to obtain
information which could assist in deﬁoloping more meaniﬁgful and

helpful in-oervice training opportunitigs for teachers.

-




M 4

Regearch Design and Procedure

The data source for this study was a two-part questiomnaire which was

gent to a random shqple of Ceachers¢from four types of high schools in
Istael: Academic, Comprehensive, Settlement (Kibbutz and Moshav), and
Agricultural.

that their sample fncluded 10 percent of the total number of each type of

The total number is not specified, but the authors indicate
high school except those of the "occupational"” type. The questionnaire,
developed by the authors, was submitted to "some senior researchers for a
check of inclusiveness of the items chosen and to ‘refine the wording."
The authors viewed this procedure as a sufficient check of content ™

validicy. ’
The first sectio:\sf the questionnaire dealt with the teach;rs' actual
participation in various forms of in-service education already available
ts Israell science £@Achers. The second section employed a.five-polnt
Likert scale format to obtain teacher ratings of both in-sgfzigé 4 .
activities already avallable in Isrtael and some suggested new ones.
Reliability of the attitudes sections of the questionnaire was assessed
using Cronbach's ™ -coefficient, and data analysis involved chi-square

. +
and t tests, correlation coefficients, as wal as aﬂ;lysia of variance’

H " {

¢ . . ‘: : . -

procedures.
Y
Most of the replies came from teachers in Academic and Comprehensive
high schools (total of 98),
and biology are represented in the sample.
in the responding group ranged from grades 9~12 with a high proportion

Teachers of physics, mathematics, chemistry,

The grade levels Tepresented

" of respondents teaching at: more than one level., .The respondents include

teachers of a broad range pf yearts .of experiencg,ufrom ofte to fore than

16 years. Roughly two-thirds of those responding were male teachers.

-
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Findings -
: _ S L . ,
////’/Bue to the'broad range of questions included in the questionnaire, and
becaﬁse'the authors of the study elected to explore a large number of
potential correlatiods..po_attémpt is made here to re-state all of the
findings. Instead, what follows is a general summary of findings the

authors viewed to be of greatest interest.

-

In general, the chief in-service activity of the teachers surveyed was

that of reading scientific and’educational books and journals (the

percentages here being 93.3 and 63.9, respec;ively). While ?3f9 percent
reporfed having participated in at .least one sumuer institute:::he

proportions of teachers who sald they involved themselves in two other
activities -- participating in at least: three semin?r days per year,

and visiting another school at least once in the Rﬁéceding year -- were
considerably 1ower'(52.1 and 31.9 percent, respectively). More than half .
of the teachers respondid% to the survey (55.5 percent) indicated having
studied for at least ene year since beginning teaching. .A great deal of '’
support for Sﬁe stablishment of‘teacher centers was eipregaed by the
responding geachers. In rating the importance of a series o in-service

activities, teachers ranked such activities as reading scilentific *

literature #nd teachers' magazines in ‘their subjecf. participation in
during-the-year seminar days and being freed one day a week for prepara-
tion and private study much higher-than they did visiting opber schools,
continuing formal university studies, reading educational:literature,
and using self-training materials such as tapes. Only minor differences

in preference and activity were found between the sexes. ?

-

Interpretations 4

The survey results showing a-highilevel of teacher interest in the:

establishment of teacher, centers gigear to parallel the ypsurge of .
*  interest in sych centers currently’ n the United States. The authors
guggest- that such centets Eight.heipato overcome many current barriers

-

<+ to year-tound in-service activity. This findiqg..coupled with the

. 15
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" such as those provided by universities, may say much about the increasing ~

_ the published report of their research presents the reader with at least

apparent lack of teacher interest in "outside" in-service activities

desite of teachers to have a strong voice in determining What constitutes

in-service education.

\

LN

The authors suggest that their finding that -biology teachers seem mOTe
aware than others of the importance of in-service education may be linked
to the greater adoption of new curricula (such as BSCS), ih well as to
more in-service activities being available in biology. Jhey see this
finding to be supportive of the notion that the adoption of new cufricula
has an important impact on the professional tenewal of teachers They
view linking specific curticulum projects to the activigies &f .teacher
centers as a significant way of enhancing teacher interest in in-service
activities. ' _ . .

. S »
The finding that "new" teachers tend to shy away from in-sérvlce education ..
is a significant concern. The authors suggest thqt'this mayfbe a failure .
Q§?£he preservice education of the teacher. They contend tLat preservice y
teacher education wust somehow empﬂzgize the importancg.of continuing
training. ‘It is tneir opinion that it may be ﬁecessary toﬁleéislate a
certain amount of in-seryice education during the teacher'dffirst few :

years of work in the schools.

ABSTRACTOR'S ANALYSIS cL

In an era of emphasis on controlled experimentation and increasingly . . ‘“!hw
sophisticated statistical éﬁalyses, one tends fo lose sight of the strong
potential which survey studies can still have for exploring certain areas
of interest. It is lwmportant to learn all we are able about the a:titudes

and, interest of teachers toward in-service‘ﬁducation, and the present - .
survey study addreéses some important questions within+this tealm.

P

Although Kagan and T;mir provide us with a number of interesting findings,

‘two problems which make interpretation of their findings difficult. For -

L}
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. o . l s [ | . , . ) ‘
one, therg} are some key omissions c‘f Ainformation which tend to 1eaive the -
reader 'dangli"ng. For exama,le we are not told how many questionnai.res,r;_‘;i|
were actaally Sent out for completion -— mly that ]19 were received and -
processed. Was the reSponse rate sufficient}y high to make: the repo;teﬂi 3 .

data significantly representative" The demographic data wh:i.ch aré ,provided

»

indicate that 98 of 119 replies~camc from teachérs in Academleﬁ%nd Compre—

hensive high schools; how does this proportioq comparg with thég found in

the Israeli schools? We are not told. Similar questiﬁns could be raised y
- with respect tqQ other aspects of the responding group, such as Subigct area

taught and the sex of khe teacher. The insertion of more qompleac ‘baseline

data would enable readgrs to better underszand how the responding saqg}e .o

compares with the Fsraell -population of sclence teachers.

- R
&
. 3 *

A second problem Qtems from the fact that many, 1f not most qon—Israeli
readers will know but {ittle about the categorfes of high schools,whic% z
-were sampled in this study We are tolll that the :sui'vey was petformed
“on four types of H!gh schools —- Academic, Comprehensive, Settlemcnt, andl <
. R Agricultural Brief descriptions.of each ef these would assiat'us o .‘}' l"-b
B \ better understand the findinga\and to more readily infer what these find3' ‘
ings may mean in terms of thebschools and teachers of other natfbns.f It “
is important that we share information across. international \boupda‘fés.
However, careful attention must be given to the form whizh thisgcom@uni— ’

cation takes if the sha.ring is indeed to be ag'hélpful one would hope.
* . \

‘ * . .
3 - - * . . ) . L7, w
N * - .r' Tx . .
4 +

These reservationg aside, the Kagan and Tamir ,study does raisg .some '
interesting and important questions.'\ The current gelleral state of in-'
‘gservice education 1s of considerable concern. The recently-complet-ed
studies of the state and needs of sclence, social studies, and Mt‘h&m&tlcs ‘
education in the United States, conducted with the assistagce of ,gra'nts‘by' 3
the National Science Foundation, indicate that many science te‘ééhefs‘ lea‘.ve \
college "with so little command of the substantive content d_f the: NSF~ : v
w initiated curricula that they are 1n need of remediat;lon the insta.n't they hannd
graduate" (DeRose, et al., 1979). Although this finding says much about
the apparent deficiencies in the preservice education of” beaghers in

L AN

science, it also reminds us how important in-~getvice, education fon

teachers remains. If we are golng to attrdct science tzachers to the *y*

- )




 } y |

kinds of in-service programs which will alieviate theéﬁ defic&encies, we’

. will?need to de§ign these offerings with great care, a;d data obtained

) from the,teacherﬁ themselves musf play a central role.ln the'prbcess.
The call made by Kagan and Tamir at thg conclusion of their paper for °
similar studies to be conducted in other courtries 1s one which should
not be taken;lightly. While we are genérally aware of the need to view
and deal with preservice and in-service science education as a continuous
program -- a need stressed both by Kagan and Tamir and by the NSF studies —
we seem to know too little about how to successfﬁlly bring about this state
of affairs. Data obtained through-studies of this type can -assist us to

effectively address this great ‘challenge.
‘
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Lawrenz, F. "The Relationship Between $Science Teacher Characteristics
and Student Achlevement and Attitude." Journal of Research in
Science Teaching, 12(4): &33-&3? 1975.

- Descriptors--*Academic Achievement; Educational Research;

_ Science Education; Secondary Education; *Secondary School

— . - Science; Science Teachers; *Student Attitudes; *Teacher

- - Lharacteristios

’

- Expanded abstract and analysis prepared especially for I.5.E. by
= Russell H. Yeany, University of Georgia. .

- I

The study was conducted to determine the relationship of teachers'
,l?nowledge'of subject matter and teaching methods, experience, attitudea
toward science, self-improvement, and learming environment with\E;::jnt

. achievement and attitude. A secomd purpose was to provide a rank f
‘\ * selected teacher characteristics so that teacher trainers could effec— !
Y tively concentrate their development efforf;.
: T
\ {
Rationale . . . -

-

1

"The authortgtates that “the art and science of teaching must be -
criticaldy d&amined and effective teacher characteristics carefully
entified." This information could then be used to guide competency
- (/Tjjﬁ performance-based instruction on how to teach. The teacher varia
blea.ef knﬁwledge of subject matter and teashing methods were chosen
ﬁpr examination because they .are two of the main requirements in
teacher éducatiqp programs. The author based the selection of the
1 teachera experience, attitude toward scilence, self- improvement and
1earning environment created on previous research (Anderson, 1971
: Hummei 1972; Rothman et al., 1969; Taylor, -1957; Wynn and Bledsoe,

196;) which suggdsted possible re1ationshiﬁs with student outcomes.
. ' .

x

Research Design and Procedures

\  Data were collected from a stratified randomkgﬁmple of 236 second-
4

. ‘ary science teachers from 14 states. The response rate was 60 percent

. 19
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aﬂd a non-responflent follow-up showed no difjerence between respondents
. ~

and non-respondents. Each teacher completed

-

o

1. a questionnaire;

. , 2. "the National Teachers Exam in Sc{ence.(NTE); d

3. “the Science Process Inventory (SPI); and,
%

&, the\Science Attitude Inventory (SAI).

gaéh‘teahher randomly selected a class to complete:
. -

1. the Learning Environment Inventory (LEI);

- 2. the Test on Achievement in Science (TAS); -
3.. the Science Process Invéntory (SPI); and.

. ) 4, the Scieﬁce.AtEitq&e invento§y'(SAI).

Within each class, randomized data’collection pkegedures.were'used and

the class mean on each instrument was identified as the unit of analysis.

’ *

*

Canonical correlation analysis procedufes‘were used to assess the
‘overall relationship bBetween all student outcomes aﬁd all teacher char-
acteristics. « . ! i ) -

- -, - -

Findiggs - ' )
A significant canonical correlation of 0.61 was found between the
set of student outcomes and, teacler characteristicg (p<0.01)., The

coeffigients for the individual camonical variables were as-follows:

A

. " Student Variable Teacher Variable .
TAS  0.77 : Formality ~0.61
' . SPI  0.42 . ~Self-Improvement . 0.43
, ' . SAI -0.l4 sp1 . 0.41
A ’ Goal Direction ¢ 0.40 -
. ) ars Expepieﬁéet‘ «0.25
¢ SAL : , 0.1~ ¢
, NTE < . 0.17 +
Teaching Methods Credits ‘0.08 , A \
- Democratic © 0,07 ,
. ~ > A
~ . -f20 ’

<t

. N '{..' 92‘ / R



Interpretations

The author concluded that. chere is a relationship between selected

-

teacher tharacteristics and science student outhaes She also,recog-

nized that there are other student.and teacher charé“teristics which are

probably related to outcomes. Three tentative goals for science teacher

-

trainers were buggested. They are:
" :
* -

1. consider the type of organizacidndiupattern the new teachers,

will impose on:their classes;
‘r.
2. determine how to instill a desire for self-improvement in !

»

’ student teachers and; .
o T )
“3., 1insure that -the trainees have a”basic un@erstaﬁding.of the
underlying processes of science. - . "

: s . !
L7 | - X
ABSTRACTOR'S . ANALYSIS \

E - v |

"

The author admits that the study is exploratory rather chaeégﬁfiﬁz—
tive, but may be a source of ideas for more ré’eafch She also £autions

that one should not imply a causal direction from the correlation among

‘ L

the variables in the study.

-

With the abbJe Fa“tibns in wind, one has to agree that the,data
collecgi n, analyses;_gnd interpregation in tﬁe study were very adequate
to provide incentive and diré&tion for further activity ie‘two areas:
first, better contrblied process—product research in the area of teacher
behaviors and characteristics, -and puﬁil outcomes; and secoBid, a rational
decision-making process related to the selection of.seienceKCeachere

tralning activities. . - : . b

In relation to the process-product dimension, more Tesearch neegs

to 1nc1ude'classroo$ observation of the teacher and pupil behaviors in

i

* order to "flesh out" the set of variables of 1nteresf. The author 1s

- congratulated for her careful attention to nationwide sample stratifi-

cation,, a non-tespondent follow-up, and randomization to the classroom

‘level. Put,.the data on teachers provide very few hints about how and

L3 . hd

{
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+

‘ what they are actually teaching. These are the teacher variables

whieh are influencing the pupil behaviors and outcomes and neequo
be included in the further research suggested.

- The use of canonical correlation analysis is somewhat unique for
science education research and it is refreshing to see research employ-
ing a multivariate analysis as well as univariate analysis. The

canonical analysis was appropriate for the broad gquestion on the exis-

"tence of a relationship betweeq*teacher variables and pupil outcomes,

But, specific questions and deeilsions relate also to singular variables.

Information from analyses at this level_was also supplied in the article.

L}
-

The author's interprefations of the results were certainly based

on- the results ar}.d logical reasoning. But they should be considered

no more than as tenable hypotheses until more ?ontrolled studies involv-

dog less of a reliance on self-response survey procedures ‘are conducted.

-
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Yeany, Russell, Br. "The Effects of Model Viewing with Systematic
Strategy Analysis on the Science Teaching Styles of Preservice
Teachers." Journal of Research in Science Teaching, '14(3): 209-

222, 1977.
) Descriptors~-*Educational Research; *Instruction; *Performance
it Based Teacher Education; Preservice Education; Role Models;.

Science Education; *Science Teachers; *Teacher Education;
Teaching fBodels

Expanded Abstract and Analysis Prepared Especially for I1.S.E. by
‘ Qharles L. Price, Indiana State University-Evansville.

)

Purpose

The study was designed to assess the . effects of model viéwing in .
conjuypet ion with systeinat:l.c teaching strategy analyses.on preservice
ceachers' selection of -science teaching strategies and their attitudes

toward the role of the pupil iIn science class.

By using an experiméntal design employing treatments of varying
-amounts of exposure to indirect teaching strategies, the following

questions were studied: .

¥

-

,, 1. Are there differences in science teaching strategies among

groups which experienced the four treatments associlated with .

-

strategy analysis ‘and planning for science classes?

2. Are there differences in the science teaching strategies
employed by elementaty preservice teachersrdue to the
effects of grade level taught? .

3. 1Is th%;e an interaction between: the type of traiming in the
strategy analysis receilved and the grade level taught as
. expressged in the dependent variablé, science teaching

strategy? -

) -
\J' 4. Are there differences in the science teaching strategies, as
perceived by elementary pupils, among the treatment\vfo&ps?

5.- Is there a differegkg in sciénce teaching scgﬁtegy, as per-
ceived by elementary pupils, due to the effects of grade

level taught by the elementary preservice teachers?

6., Is there an interaction.between the type of training received.

L \\1n-scracegy analysis and the grade level‘tchEEi*_ﬂ/
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g

Rationale

7. 1s there a difference i thgvattitude toward the role of

" the pupil ambng the tjﬁatment groups?

/ vt W
/
Previous research in’ interaction and strategy analysis systems

supported the viewpoint that indirect teaching strategies were

related to favorable attitudes and achievement.
‘..‘ ;
Ther:reatmedts used i the sfudy included the viewing and

systematic .analyses of model tapeé which presented a variety of

student eentered‘ccience teaching strategies. The rationale for
the selection of the treatments was based on two precepts. First,
the stimulus-contiguity theory offered by Bandura (1965) suggested

that individuals'tended to accept models of behavior patterns; and

. second, the thought that systematic analysis of the teaching act

allowed teachers to better plan and bring their teaching behavior

under control.

-

Reaearch Dcsign_and Procedure

»

-

From a group of undergraduate preservice teachers, Ss were strati-

fied according to grade level selected for -student teaching. Sixteen

preservice teachers- in—each—of—thq‘grade-leveis I 5 and -6-WeTe ———

randomly selected and assigned to treatments (the 64 Ss represented
approximately one-third of the~experiment§11y available population).

# uod
,
- - € ? "
+ . ;

The four treatments wWere: .

% ‘ -
| %
. -

. ‘}. Strategy Analysis (%).. Lecture, disfuséion, and lesson‘
planning activities introduced subjects to strategy levels defined
by the Teaching Strategies Observation Differential (TSOD)
‘(Anderson, et al., 1974). )

jects to accept an inductive/indirect strategy toward science

Ap attempt.was wade to persuade sub-

instruction.

-

b




1.

-

2. Modeling (M).
elementary science teaching which represéented inductive/indirect

" Four video tapes and one 16 om film of
strategy were shown to the subjects. No organized discussion
followed the, presentation ‘of the medda, but time was allowed

for informal discussion and questions.z
ks 3

3. Combination (HB).

treatments (M and $)'were experienced by the subjects.

All activities from the previous
In

addition, subjects rated films as to the extent of inductive/
indirect strategy use.
4, "Control (c). Subjecte in this tpeatment viewed science

content films. No discussion or emphasis was placed upon teécﬁ—

ing methodologies used in the films.
\l

.
Data Collection

Three types of data were collected.

Teaching Strategy Analyeis was.performed via videotapes. Trained

raters viewed 30-minute tapes of each subject teaching in an elementary

school classroom. The resultant TSOD scores represented the extent of

inductive/indirect strategies used.
3

-t

Elementary Pupils’ Perceptions of their student teachers’ science

__teaching strategies were evaluated through the use of the Elementary

Sclence Activities Checklist (ESAC) (Kochendorfer and Lee 196?)

P
L]

ﬁ ' 4

Preservice Teachers’ Attitudes toward the role of the pupil in ~

gsclence class were measured at the last treatment session through the

utilization of the Science Activities Attitude Sort (SAAS) (Yeany, 1974).

‘.‘.
Data Analyaia

A Campbell ahd Stanley random aBsignment pdst—test only design was

utilized. ANCOVA was employed for analyses of TSOD and ESAC scoref,
oy

\




~

~

L]

with class size and average class ability as covariates. Differences

in SAAS gcores were analyzed by ANOVA. Alpha level was established
a priori at 0.10. Appropriate post-hoc tests were employed to detect
specific differences between treatment groups. ’

L]
-

4

Findings ’ )

Subjects 1ih the MS (combination of Modeling and Strategy) treat-

" ment differed significantly from the C (Control) group on all three,

criterion measures., Significant differences in criterion measures did
not exist in comparisons of S (Strategy), M (Modeling) and C treat-

ment s. ) =

..Jnterpretations )

The findings of the study indicated that a combination of train-
ing 1in science teaching strdtegy analysis (TSOD trainigg) with the
hs; of videotaped model lessons could significantly affect the teach-
ing stylea and attitudes of preservice teachers. The need ‘for
similar studies (1) with ingervice teachers, (2) in other subject
areas, (3) in a longitudinal dimension, and (4)‘with individualized,

sel f-paced administration of the program was cited.

ABSTRACTOR'S ANALYSIS - - .
i

by £l
* &

The study ig an example of paradigm-based research. A theoretical
base is established and group equivalence guaranteed through the use of
randomization. ﬁata analysis consists of appropriate and sensitive

tests. However, the findings of the study must be-evaluated in light

L

of unanswered issues concerning the treatments utilized.
~

The four treatments have been described previously--(1l) Strategy
Analysis, (2) Hndeling, (3) Hndeling—Strategy Analysis, and (4) Control.

\
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‘tudes, the investigator suggestq Iongitudinal measure of attitudes

In respect to the MS treatment the investigation states, "Subjects

in this group were involved in all the activities from the two '
levels above, 1i.e., training in strategy analysis and ﬁlanning,
discussiog of the research and viewing ;odels of elementary science
teaching."” 1In regard to tpe Control group, the resea;cher states,
"Subjects assigned to this group were gscheduled to.spend their time
in 4n activity considered to have a neutral relationship to the
treatment levels descf}bed above, i.e., viewing science content

films which did fiot present model lessons or teaching strategies.”

This information leads one to cqnclude that (1) the instructional
pace in the MS treatmeﬁc greatly exceeded that of either M or $ treat-
ments, or (2) additional undescribed activities were used in H and S
treatments. Furthermore, the dssumpcipn that viewlng science content
films projects a neutral relationship to directness or indirectness:*

¥
of teaching strategy must be questioned. Can any piesentation be

" wvalue—free concerning an endorsement of teaching methodology? Do not

films (I am asépming the films were narrated) because of their

expository nature, condone "lecture" at the expense of indirectness?

Additional informafion con@erning the creatmenés is needed to
agsess the significance of the findings of ché studyl The inéeq;i—
gator esgtablished an a priegyli alpha level of 0.10; twiée ;he"‘
convVentional. Still,lthiS‘lebbl of significahce was met only in

criterion measure comparisons between the C and HS‘tfeatmegts.

The study, though in need of greater contral in tre;tment levels,
should serve gs.foundacion‘fbg gddftiohal feséq{ch 1qco teaching
strategy analysis. In rationale for the study, the investigator
states that "res;aréh can be summarized by saying that differences
in achievement and ;ttiCude seem to be in favor of or related to

indirect teaching strategies.™ Given the ephemeral nature of atti-

as related to training in inducciwe/indireet teaching strategies.
Another logical extension of this study could be to’ examine pupils'
#cience achievement as related to the indirectiveness of their'

teacher.
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Brown, R. Lloyd; James F: Fournier; and Richard H. Moyer. "A Cross-
Cultural Study of Piagetian Concrete Reasoning and Science Concepts
Among Rural Fifth-Grade Mexican and Anglo-American Students."
Journal. of Research in Science Teaching, 14(4): 329-334, 1977.

Descriptors--*Achievement; Biculturalism; Cultural Differences;
*Cross Cultural Studies; Educational Research; Elementary Educa-
tion; *Elementary School Science; *Elementary School Students;
*Learning Theories; Science Education; *Spanish Americans

1 .
Expanded Abstract and Analysis Prepareﬂ Especially for I.S.E. by -
Anton E. Lawson, Arizona State University.

%

= -

Purggse

Thg purpose of the study was to answer the following questions:

the time requiréd to develop facility in a‘ﬁeuhlanSUage fERglish)
and & new cultural enviromnment cause a lag in logical thought develop~-
ment 1n Mexican-American children? If so, does this effect their "view"

(understanding?) of sclence concepts?

" Rationmale:

The ‘authors hypothesize that Hexican—Amer}can children will.lag
somewhat behind their Aﬁglo-American counterparts In terms of intellec<
tual development and underst;nding of sclence concepts due to "culture .
shock" and difficulties 1n'becoming proficient in English. The Whorfian

hypothesis that the structure of language determhines a person’s concepts
was cited as was Plaget'’s theory in which the development of intelli-

gence ig seen as linked-to the development of language and concepts.

A 1971 study by Wasik and was also cited 1n which culturally—'
deprived children werg,fﬁﬁgzafleag behind group norms: for acquisition
of conservation gkiff;. :

Reésearch Design and Prpcedure
|

“? The sample consisted of 75 Hexican—Americfh fif th-grade students
(Spanish surname and/or Spanish spoken in home) and ?5 Anglo—American‘
fifth-grade students randomly -selected from 249 students so classified.
The population sampled was characterized as rural Colorada.




Variables measured were understanding of scifnce concepts (Feumief,
1975) and concrete reasoning ability (Ankney and Joyce, 1974}, " The
Fournier Test measures understanding of 16 science concepts using
multiple-choice items -with a KR-20 reliability of 0.83}-a%d an appropriate
teading level: The Ankneg-Joyce Test measures undersizsging of rﬁ‘Piage44
tian concrete concepts leo using multiple~choice items with a KR-20 )
teliability of 0.83 and an appropriate reading level. fhe Ankney-Joyce
multiple-choice items correlate moderately (r = 0.63) with five. inter-
view taské involving the same Piagetfhn concepts. Boeh tests were ready
orally to the subjects in attempt to eliminate reading ability as a 5',l ¢

factor influencing success. The tests were administered within a two-
H

‘week interval in April,llg?S. . -

1 , * i

! Data were analyzed usiﬂg multiple linear regression where écore on
th; Piaget}an test was assumed to be the indepen@ent.varia@le and the .
assumed dependent varia@}es were:. (1) subject's surname (Sparish vs;
nonSpanish), KZ) language spoken ac‘home (Spanisﬁ or‘English), (3) .
letter grade in_scienceé, and (4) score on science concepts_:ést. Res—
tricted models were used for each of the significant full models to :

determine the unique contributions of each of the 10 Piagetian concepts. .

- - 1.

w , R
Findings : ' . & I

t

The Piagetian concepts test eas.fpund ;o-be a significant predictor
. vof surname, language, seience letter grade, and science test scofeg
R%'s = .34 (p = .01), .39 (p <.01), .31 (p = .02), 63 (p <. 01) respec-
tivelyy Anglo-children scored higher than theﬁﬂexican-American children
on the Piagetian concept test (X's = 17.39 vs. 15.23 respectively)
on the science concept test (X's = 10.36 vs. 8.31 respectively *, Both
differences were statistically significant p‘4.91. The difference in

cognitive development between the two groups ;ppears to be about 2+ years. _
. .

- L

~

L3

*This assumes that the author's textual remarks are accurate and —
Table III is in ergor (i.e., the mean scores for ‘the Anglo- and Mexican-

American subjects have been reversed).
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Interpretations ) .

lture (surnamé) and language do seeﬁmto be useful indicators of
cognitive development:/’fhe relat lonship betw;;n.surnahe and language
and performance on Piagetis#h and science concept.tests may be due in
part to a language change from Spanish to English. ™

.

Some students maytlﬁck the level of cognitive developmeént required
for understanding the sclence concepts being taught. Science concepts _,,f”//z
_ could be analyzed for the reasoning required for understanding and read-

iness for concepts might.be assessed by reasoning tests.
L
. 5

" L

ABSTRACTOR'S ANALYSIS

Purpoge and design. Thewmuthors ask two related questions: Does

the time required to develop facility in a nég language and a new,cul tu-

.ral environment cause atlag in logical thought development? And 1if so,

does tﬁis effect understanding of sclencg,concepts? Unfortunately the

‘atudy's design precludes gathering any data to answer these questions.

' T No atcémpc was made to measure "time required to develop facility in a
new language' mor was any attempt made to determine whe'th;er or not the
new cultural enviromment cauged the "apparent" delay in logical though£
development. A number of studies, including the Wasik and Wasik (1971) '
study cited by the authors, have shown that socioecoaomic level is
significantly correlated with performance.on Plagetian tasks with, as
expected, lower socioeconomic classes performing at a lower level than
hpper socioeconomic classes. Without controlling for this variable the
authors really have no way of'determining whether or not "cultural
environment" 138 COrreléted with logical thought development, much less:

whether it 13 somehow a cause of it. .

The phrasgy"‘::ultural environment" ir’nu‘ch too ‘ambiguous to allow
one ‘to seriously consider thé‘hypothesis that 1t might be related to
~ logical thought dGVeloﬁmenc without going on to specify what within the

cultural environment might speed up or slow down gevelopment. Once one ¢ *

answers this question, then it becomes possible to ask the next question:
uh ‘-- ' .- ‘f
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Does one culture have more or less of this factor(s) than another
culture? Do the authors believe that concretehoperators are the sole <
possession of the Angle-American culture? Do not people in all cultures
experience liquid amounts, masses, volumes, areas? Do they not attempt

to gseriate and classify cbjects, events and situations that are exper-

ienced?

To determine whether or not “tultural differences do in fact influ-
ence the rate of development of concrete-reasoning, 1t would of course .
be necessary to control socioeconomic level and it woﬁid also be
necessary to use a éesign in which the Spanish-speaking ehildren were
adeinistered the reasoning tasks in Spanish while the English-;peaking
children were administered the tasks in English. This procedure would
avoid the problem of poor performance due to inability to deal with a
foreign language. Better yet, \hgifhof the Spanish-speaking subjects
could be tested in Spanish and the other half in English. This proce-
dure would allow a determination of the effect of lahguage on test
performance and Wwollld still aliow the comparison of Spanish-speaking
and English—spéaking sub jects when both are administered the tasks in

English.
!

The authors estimated that the Spanish-speaking subjects ldZged in
intellectual developmeﬁt approximateiy two-plus years behind their
English~speaking peers. But this estimate should not be taken seriously
in light of the fact that the Plagetian tests were administered only in
English. Tﬁey were also adwinistered in a standardizeifEZQ;;c which may

. have further biased the result in favor of the Anglo-American subjects.'

A standardized qumat eliminates the possibility of clarification of
ambiguities that way arisq due to language-related problems. Nyiti (1976),
for example, conducted a cross—cultural study of conservition reasoning "
of Meru children in TaﬁZania using the .classical interview technique con-
ducted in the children’s nat}ve language. Nyiti found that both schooled
aﬁq unschooled Meru ch en‘aemonstrated conservation of substance,
weight and volume at ages reported for European children. Previous ‘ .
studies of such groups using standardized formats and nonjnative lan-
guages reported significant "lags" in the d%velopment of conservation

reasoning.. N L v

-
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-

Rationale. What about the authors' claim that their research is

somehow telated to the Whorfian hypothesis™ concerning.the relationship '
ﬁhf The connection seems -

between language’ and conceptual development?

tenuaus at best. whac in the English language (that is not found in
Spanish) would help a child develop concrete operations and/or scien-
cif?e concepts more readily? My question is not to imply that there may
not be something, although‘this seéms unlikely. My question 1s raised

to call for an identification of that something in the English language, °

if it indeed exists. Without at least a guess at whac thlS might*be,

L]

Whorf's hypothesis seems quite unrelated to ‘the present study.-

»

The relationship.to Plaget's cheo;y concerning language and thought
First of all,
that Whorf's hypothesis is consistent with Piaget's posjtion concerning

development also seems tenudus. it 1is not at all clear

language develqpment and mental development as the authors claim.
Interescingly thé quotation chat appears on page 330 to suppqrt this
claim i3 without a citation.

Piaget's position would seem to be at odds with Whorf's in that
Plaget has made it quite clear that concrete and formal operations do

Rather they come’from sensorimotor actions.
"The ,

LY

.sources of intellectual operations are-fior to be found in langﬁage, but

.ot come from language.
In putting forth Piaget's position, S:i_nc]_a:l_r (1976) stated:

in the, preverbal sensorimotor period where a system of schemes

- w
elabbrated that prefigures certailn aspects of the structures of classes
- Pl

and telations, and elementary forms of conservat

and operatory revers-—

ibility" (p. 190).

On the other hand, the authors may ﬂélieve that

concrete operations result primarily from schooling.

If

this were the

case then schooling in a foreign language couid be expected to result in
However, what 1little eﬁidEnce that is
> available on this issue suggests that.schooling 1is not significancly

v & delay in cognitive development.

telated to the acquis}tion of concrete operations (e.g., Mermelstein

and Shulman 1967; Wyiti, 1976). . . )
I . ’ -

Findings.

{ations between surname/language and concrete reasoning/science concepts.

»>

The study, in effect, found only low to moderate corre-—

These low correlations in -and of themselves are mot enough to conclude

. C y -
. * \\

L 3
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« that the change of language from Spanish to English has anything to do ®
with the lower.performance of the Spanish-speaking subjects on the
reasoning test. Given the finding that they performed worse on the
reasoning te;?,,che result that they also performed worse on the
science concepfs test is not surprising, and 1is consistent with non-
cross‘cultural studies (e.g., Lawson a%d Renner, 1975; Lagson, Nordland
and DeVito, 1975). But again the change of language is not at all
implicated as the cause of the lower performance on a science concepts
.. test. Bther variables such as socioeconomic standing, "intelligence,"

and indegd Piagetiaﬁ-level itself must be ruled out first.

In point of fact; the data are available to .check to see if Spanish=-
and Englisﬁ—speak@né children matched for iptellectual level perform at
the game leve; on the science concept test. A significant part;al corre-
lation coefficient between spoken lapgohée and’ scisnce concept score >
with concrete reasoning ability pe;tfelled out (held constant) would
indicate that spoken.language 1is rélated to performance on the science

concept test. The computed partial correlation coefficient of 0.26 indi-
. »
In ocher words, Spanish-speaking studengs evenly matched for intellectud? :

cates chéc a statistically significanc but low, relationship exists.

level wich English-speaking students performed at a somewhat lower level
'on the scien¢¢'concepCS test than did thei; English-speaking counierparts..
But does this mean that their understandiﬂg o? the science concepts is
less? Not necessarily. Perhaps it is simply che lanfuage that the test

1s written in that caused che'poorer performancé. To, resolve this ques-
tion, the science test should have been given in both languages. gain
only in chis way would we be able to determine that the English used g: )
the fifth-grade clakses leprhsents a barrier to learning for .the Spanigi=- . . "
speaking children. . }‘ . .

’

1

Another point must be raised. Were the 16 science concepts actua{ly .
T ﬁntroduced to these fifth-grade students? The authors do not tell us.
Rather phey simply state that the 16 science concepts are commoftty taught
inffif h grade. Until it is establiired that the concepts were actually s

introdu ed to these fifth graders, we thust continue to enterCain the

hypothesis that the differences in performance may be due. to general

kngwledge and not specific school learning¥
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Interpretations. Finally, the authors' stated implications for

educ’ ion may be valid yet they seem tob go beyond what 1s called for

based! upon their research des¥n and redulfs. . No causal relationship
betweeﬁ cognitiwe ]level end.science concept undefstandiﬂg hgs beenie\
established. Indeed cognitive development may result from an accumula—
tion of understanding@ of scientific concepts not vice versa. The
present results do not bear oa the\issue.

. . ‘ ’ . i ‘
To the point: the authors provide an example item from the ‘science . 1

concept test to support the idea thats"development” 1is required for
understanding of the sclence concepts being taught. The example item
states "before a stormvit becomes very dark. Yeou cannot see the gﬁn // -
becauseés..”. The authors state that "spatiality" (a Piagetian coneeptf

' is required to understand that the sun 1s behind the cleouds. and thﬁe 1t

o © 4s dark. But what is this thing called “spatiality"? Does'one need

some mysterious thing called "spati&lity" to answer the question or does
"one simply need to know(that you cannof see the sun during a storm
because clouds get in the way? Common sens¢ seems CO argue against the
evocation of hypothetical entities when, a direct observation will do.

- . * - >

Perhaps one should not be overly critical of Fée authors' drawing

«

of implicaticns unwarranted by the research(resuits in that authors, in *

general,.are of(en‘encoureged to do so by the editorial policy of the.

Journal of Research®in Science Teaching'

¢ »
i
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Expanded abstract and amalysis prepared especiall? for I.5.E. by Dennis W.
Sunal ., West Virfinia University. T ] - .

-

Purpose

The study attempted to &etermine tff(gldfionship ‘between a student's
coénicivg characterislti::s and his/her ¢ assroom behavior ‘.{nder'ttbo quanti-
tatively defined inscmccional strategles, These strategies jare defined

Ctructured

as Student-Structured Learning %n.Sc:l.ence (SSLS) and Teacher
Lesrning in Science (TSLS). The specific research question addressed was-

TV cognitive charac&eriscics a significant determinant to children's - *

lesson-related classroom behaviors under TSLS and SSLS conditions?”

1

\ :

*

Rationale . by

Altbough a grest deal of resMs concerned’ some fscet of cogni-
cive development, chiﬁ\study grew out-of sn assessed lack of reé\rch in

the srea relating differential cogniti¥e characteristics to act®al-student
clsssroom behaviors in quanc:l:tst:l.vely defined seccingsl e
- “ \
- L] .

Resesrch Design and Procedure

-
[

The basic research involved ; randomized two trestment post-test
only design. All children (250 fram grades }-5) from. Florida State
University's Developmental Research School were mJolved in the sl:udy.‘
School sdmission}eleccion criteris (not :I.ncluded) were reporced to pro- ’
“vide for a representstive sample of the population at lsrge. All students
were rendomly assigned to either TSLS qr SSLS sbnce treatments before

the school year. Behavioral patterns in both ‘the’ TSLS and “the SSLS groupa .

39 :
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were stated to be well-established with high stability after the first
few weeks from the beginning of the study. The study lasted for 30
weeks. '
. 27

Two variables were measured duriné the final ;eaks Bf'che study.
Cognitive indicators for each child were seven Plaget-type co&herVatipn.
:I.nterv:l.ew.tasks. These tasks involved number, area, welght, displacement
volume, perimeter, perimeter area and internal volume. Student classroom(
behavioral ‘data were collected using a classroom observacion instrument,
Studenc BehaviorfCaCegories (Matthews et al., 19?1) The instrument con-
sists of nine ¢ Cegories of student behavior including 1) obsgr.ving
teacher; 2) following directions; 3) student invents own beha\.!:l.or, does
not follow teacher directions (left out in article due to printer's
error); 4) responding to teache;.:i 5) initiates interaction with teacher;
6) imitates interaction with another Student; 7) rece'l:l.ves ideas from
another student; 8) coples another studenC' 95'gives ideas CO'anocher
sl:ude&_t__._ The TSLS Strategy d:l.ffers from $8LS mainly in amount, of direc-
tive and evaluative behaviors (Categories 9, ¥ and 5) e:dl-ibg by the.

wb j N R / ,k

Al

A one-way ysis of variance was used to analyze variable effeccs.
Conservation ability on each conservation task was thus compared on each
of the n{he behavior instrument categories in each class structure TSLS
an{ SSLS \‘ourteen (2x7) compa;:l.sons were made on each of the nine
student behaviqrs.

Findings _' - | t
. Patterns/ of differences weri; fou;'ld between‘ conservers and nonconser-
vers on only}the first three expressed -student behaviors. HNonconservers
exhibited mofe observing teacher behavior (1) in 12 of 14 cases. Statis-
tically s:l.gq:l.f:l.'canc differences gppeared most often (five cases to one
case for SSIJ':S) in TS\LS classgs. Conservers exhibited'mdre following
directions t2) and stydent invents own behavior (3) then nonconservers.
S\:attsciea],[ly significant differences appeared most often+in TSLS classes
(four caﬁe#) for behavior 2 ard SSLS r.-lasses (three cases to one for TSLS).
for-béhavipr 3. . -

) ' ;40
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Interpretations ,
Y . ' - '

The investigators concluded that cognitive characteristics do relate

differentially to certain student behaviors in SSLS or TSLS environments.

Specifically: )

1. Nonconservers temd td observe the teacher more than conservers

»

1h a.TSLS classroom in elementary science. J

2. Conservers tend to follow a teacher's directions more than non-

congervers in a TSLS classroom.

3. Conservers tend to make up their own activities .with sets of
manipulative materials more than nonconservers in SSLS class-

TOOmS.

4., Student's cognitive characteristics do not gseem to affect the
amount df interaction they have with one another in either SSLS

or TSLS settings.

N
~

The authors state that implicéi;ons,“fo\ a science curriculum which

*

‘of fers manipulative materials, from this data are that:

+
L

1. less cognitively advanced children are more susceptible to the
influence of “certain teacher behaviors than are more cognitively

advanced children. K

2. teacher's.diréctions, evaluations, etc., seem to divert the non-

copservers' attention away from more productive activities.

3. TSLS strategles could work to the disadvantage of the "slower"

_ student.

. <

ABSTRACTOR'S ANALYSIS

+

The asuthors are addressing a very real issye in science teaching:

the relationship of cognitive development and expressed student behavior -
]
'in classrooms. However, the length of the article and chosen procedures

geverely limits other teachers anq researchers from evaluating

rﬂ
u,
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interpretations of the educaticnal sigﬁificance of the study. The non-

flexible and nonevaluative restrictions placed .on authers by the journal

have led to a lowering of the educational significance of this study.

These restrictions coupled with certain procedures used by the authors
. lead to further study being necessary before usable info?mation is

secured. ¢

w

Specifically, most areas of the report need to be expanded. The
rationale for this study needs to.be more fully developed. ther than
oaly citing a lack of research, related research involving cogniti§é
development awd Btudent and tﬁigher classroom behavier could have
developed the need and direction for this line of research. Additiocnal
thougﬁc in this area could have developed the possibility of parameters

i on the level of expected.results. Since neither cognitive develcpment
or expressed behavior lie as isclated centers for human action, one might
indicate possible perso&ality, gocial ner physical envirenment interactive
effects. Thus, attitudés and interésts, first year in schobl, birth order
% in family and achievement infscience relQEionahips reported in literature
‘should be importan;}for.interprecation\of results as ywell as structuring
contrdls for the research desigg.

More information and additional work could have been added to the " //
research design and procedure. Validity, reliability and reascns for
selection of the chosen instruments are not addressed. The reader is
given only one reference (1971) as to the nature of the instruments, while
other easily accessible journal‘arcicles describing the behavier instru-
ment could have been cited. Descriptioms of the instruments in addition
to tables, offering only 1n;trumént categories, are.needed. The cutoff
levels of grouping children's responses as 1) conserver, 2) transitional
and 3) nconcenservers are needed. EValuation criteria for task responses
are needed. Procedures for collecting data on the Piaget tasks, behavioy
instrument and classroom stratégy (TSLS or SSLS) are not included. Were -
observers andfpr-intervigwers used? How many? Interrater reliability?”
How often were scudehé behaviors cbserved? Did the observer interact with
the setting? Precautions? What about other variables-~teacher ;ttitudes,

teacher science interests, science activities at each grade level, ‘etc.?

‘ L]
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The research design did not involve pre-test measurements. Since
studenits are undoubtedly changing in behavfor and developmentally, a
post-test-~only design 1s not obvious or desirable. Nere the students'
behavior patterns determined.by cognitive characteristies and not
influenced by classroom strategy? Study design and data analysis sought
an answer to this only by a random (criteria not stated) classroom assign-
ment procedure.

‘.

TSLS and SSLS classroom description and measurement need to be added.
Since the students were grouped by classroom, measurement data on level
of TSLS or SSLS teacher behavior in the classroom should have been
included. Were all TSLS classrooms at the same level or spread into a
spectrum leading to SSLS? What was the cutoff level? What were Qua
number of classrooms {@volved? The “interactive effects of varying TSLS '
clgssrooms should have been investigated. J‘:

The analysis of data appears to be very restrictive. Multiple
analysis of variance with post-hoc analysis 1is -an effective strategy for
this situation. Why was one-way analysis of variance chosen? Since means
and standard deviationsr;:re not givea, even cursory judgments on these

results cannot be perfo d. The analysis chosen prQCIQCji comparison of

interactive effects.

=3

Due to the lack of inforﬁacion in study report, the coqclusions
and implications are difficult to eveluztzksf'use. "Observing teacher"
or. "make up owm accivicies“ are too limiting to put to use in a classroom
or ugse as guides to furcher research. The authors do ngt mention the
signifiean:e in finding no relationship in behavior eace‘bries 4, 5 and

9 even though the TSLS and SSLS ‘classrooms differ most in these cate-

gories. The implications, while.poincing to a more clear-direction,

L 3

cannot be interpreted as following from the results of the reported study.
The issue*is important and the research timely. The educational
significancé of cthe reported study however, is somewhat limited. The

reasons stem frow questionably conceived (or reperted) prOcedures on .

the part of Ehe;authors, bﬁt‘more 80 as a result of the briefness of

4

the article as published in the research jodrnai, ‘ ' T

- .
= ¥
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« Lawson, Anton E. and Floyd H. Norland. "Conservation Rkasoning Ability
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Expanded Abstrsct and Analisistrepared Especially for I.S.E. by
David L. Dunlop, University of Pittsburgh at Johnstowm.

Purpose

The purpose of this study; aS‘séated by the authors, is to examine,
in a sample of high school biology students, the relationship between
ability to conserve first- and second-order quantitative invariants anl
ability to respond correctly to questions on published Biological Sciences
Curriculum Study Blue Version examinations (BSCS, 1971).

Although no explicit, null hypotheses were ststed, two predictions
were mede by the authors. First, it was predicted thst students who demon-
strated conservation tressoning would perform significantly better on the
blology examinat ions than‘nonconserving students. Second, it was pre-
dicted that nonconservers would not demonstrste success above the level
of chance on examinstion questions previously clsssified as "formal- .

operational.”

.-

Rationale

e The thionale for this study is based up$n %{:getisn'theory, snd
the authors state that Piageq's view of conservatibn reasoning as a pre-
tequisite for rational though;_suggests that a strong relationship should
exist between a student's ability to demonstrate conservation ressoning
and his performsnce on subject-matter examinations. This relationship
is predicted becsuse the same cognitive abilities sppear to be required
for success in both situations. If this sbility déés not manifest itself
in fundamental conceptusl understandings, such as conservation reasoning,
then 1t would not be expecte? to manifest itself in specific subject

matter such as BSCS bilology. p
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Research Design and Procedure

The 23 subjects (20 wales and 3 females), ranging in age from 1429
to 17.0 Years, were enrclled in an elective biolog§ course-which used
the BSCS Blue Version as a textbook. Since the course was an\eleccive
and was considered by the students to be difficult, the authors assumed
that the students would be ‘above average" with respect to acddemic.

abilicy. .

- Y

‘The subjects were administergd'three consqrvatf&n tasks in indi-
vidual interviews. The tasks were the conservéhion b( weight (Elkind,
1961), conéervacion of volume using clay (Elkind, 1961), and conservation
of volume using metal cylinders (Karplus and Lé&atelli, 1969). The
conservation of volume tasks were used as indicators gf early formal

reasoning while the conservation of welght task was used to indicate

“concrete reasoning.

Based upon the results of these tasks, two of the 23 students demon-
strated no conservation reasoning and were placed in‘Group I. Four
students conserved only weight and were-placed in Group II. Ten students
were placed in Group'III, and seven students demonscrated correct reason~

ing on all three tasks and were placed in Gronp Iv. “

1

L

Subsequeq; to administration of .the three tasks, the subjects were
taught the regular course of study for approximately one semester.
During the semester, six chapter examinations Qer; given by‘the’classroom
teacher. Each examination consisted of 20-30 questlons selected from thF

BSCS examination item book. Prior to selection all of the items were

fjudged to require either concrete or forqg}.thought for successful com-

pletion. Approximately 50 percent of each examination was composed'of
questions judged to be formal. The combined reliability coefficient,
calculated using the Spearman-Brown split-half mech&d (Guilford, 19635),

was 0.76. The total number of test items was 149,

. : ) )
Several specific criteria were used to catégoriie the questions

into a formal or concrete category. Concrete questions, for example,
were considered to be questions in which the student was reguired to .
recall facts, understand concepts defined in terms of familiat-bbjectq

and events, apply a memorized algorithm, establish bne-to-one
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correspondences between two sets of data, and draw conclusions from

. direct observation or from graphed data.

»

Formal questiods required the student to reason hypothetically, use
theories or idealized'modelo to interpret data, evaluate results of
experimenxs and Tecognize ambiguous and unambiguoys conditions, use
proportional or probabilistic reasoning, and to understand concepts

defined in terms of other concepts or through abstract relationships,
. -,

v Statistical analysis included the calculation of Pearson product-

moment correiation coefficients and a one-way analysis of variance.

-

Findings )
1]

Co An examination of the combined chapter tests shows that for both
concrete and formal examination items, the percentage of successful
tesponses 1s greater for the group of students who demonstrated more

| conservation responses on the three Piagetian taqkf. )

:
A one-way analysis of variance was used to examine group differ-
ences, and 1t was found tﬁat group différences for the concrete questions
reached significance at the 0.10 level (F3’zé = 2,77; p = 0.07). How-'
ever, group differences for the formal questions failed to reach signi-

ficance at the 0.10 level (F3 22 = 2.23; p = 0.12).

The authors also studied the percentages of correct Tesponses on
the concrete and formal examinet:l.on items for each group of students
* after the percentages had been corrected for chance success (Guilford
1936). Group differences for the concrete items failed to reach sigmi-
ficance at the 0.}0 level-(F3’22 = 1.59; p = 0,23); however, group
‘ differences for the formal items did reach the 0.10 level of signifi-
* cance (F3 22 2. 95, p = 0.06).. The authors emphasize the finding that
the nonconserving students (Group I) .did not demonstrate success above

"

the level of chance on the formals examination 1ifems.

To further analyze the relationship among the conservation tasks

‘and the subject matter examination scores, the authors calculated Pearson
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product-moment correlation coefficients. All correlations were positive

and ranged from 0.23 to 0.48. The conservation of weight task corre-
lated significantly with both the concrete and fomal examination ques-
tions (p<0.10), while the "volume using metal cylinders" task

correlated significantly with the formal examination *questions (p<0.05),

R S {

InCerﬁreCations

The prediction that success on the conservation tasks is positiveiy
‘ related to success on the content examinations was partially confirmed
,a8 was the prediction that students who were NONCONSErvers of weight would
not demonstrate success above the levelfof chance on examination questions
. p;eﬁiously classified as "formal operational." A student who exhibits a
lack of conservation reasoniﬂé ability is likely to enéounter a great
deal of difficulty in science courses which deal with abstract subject
maCCer such.as the BSCS Blue Version materials. The fact that a student
does demonstrate conservacion reasoning, however, in no way seems to

i

"insure his success in such a course.
~ -

It is obvious, that the'studeQCs who. demonstrated conservation
responses on all three conservation tasks encountered “extreme difficulty
on the BSCS examinations (only 46.0 pefcént success on the concrete ques-
tionsg, and on1y022.4 percen; succese on the formal questione). In
relation to this situation, the authors state that if one can make the
agsumption that the BSCS examinations accurately assess stu&ent mastery
of the course material, then it is clear that this course material ig
probably ndt appropriate for the kind of students in this sample. It
is then recommerded that these types of studente should take 'a course

that iRQolves more fhmiliar and more concrete subject matter.

It was also stated that the teaéher and the students ‘were uncom-
. -fortable with the BSCS examination items. These higher-level questions
‘(aPplicagion, analysis and synthesis levels) were unlike the types of
QUesfions\wich which they were familiar. Although recognizing that
these questions create aifficulties, the authors encourage teachers to

incorporate them into classroom activities as well as chapter examinations,
- Nans . ‘.

» -
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Unlike plecing an emphasis on the recall of factual informaticn, this

strategy would place a premium on critical thought. "

. ABSTRACTOR'S ANALYS§S
r -—'_ﬁ--‘“.

i

The relationship between ability to conserve first- end second-order
quantitative invarianCSqand ability to respend correc%ly to questions on -
published BSCS Blue Version examinations is certainly a relacionship worth =~
examining. In this particular article the implications which were empha-
BiZed related to appropriate classroom and curriculum activities and °
materials: However, in a more general contéxt the discovery of a close
relationship between an ability to Eonserve and an ability to respend

. ceeeectly to questions on a group-administered test would be useful as
a sepplement te the tiﬁe-cénsuming, Plagetian~type interviews. 5See

Lawson (1978) for an exeellent “discussion of this toplc. = - “
» £

An interestiné aspect of this stuay was the manner in ch the
teacher allowed the students to redefine the level and typ<f§§‘Cest .

‘ questions to be used for grading purposes. In!fially the students were
. given the BSCS examinations and these examinations determined the

. . student's grade on the chapter. However, the students were uncomfortagie

" with these examinations. The éeapher's solution to the problem was to
add some of his own questions to subsequent examinations. At first, ’
both his questiéns and the BSCS queétiohs counted toward student graaes;
however, near the end.of l:h‘ semester the teacher added more and moreﬁof
his questions as a factor in grading. Of significance was the fact that
the teacher's questions were all, or almost’ all at the knowledge or
recall level while the BSCS questions were all at the comprehensicn,
application, analysis, or synthesis levels. Cleerly, the students and
teachers alike were more comfortable with the recall type questions. To
" what eylent did this "sh}ft" effect the student's attitudes toward the

BSCS type of questions? Could this have affected thé outcome of the

-

. study? - . . ‘

-
"

_ In general the results of this study are consistengiwith related
\u//_ studies. For example, the finding that the ﬁajority of students in
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‘this sample performed below the formal-operational level 1s, as stated

by the authors, similar to the results of a nymber of previous stadfp

~ (Lawson and” Renner, 1974; Wollman and Karplus,. 1974; McKinnoen and

Renner, 1971). . ‘ v —

However, in the interest of academic discussion a few questions

could be asked and briefly discussed. First, why did the students who

‘were eonservers {Group FV) perform so poorly on the examination? One

possible angwer would dictate. a closer examination of the cognitive
level of the seven students in Group IV. . These students were placed

into Group IV because they responded correctly to all three Piagetian-

type tasks; however, the two conservation tasks used in thig study to

,1dentify formal operational students are useful in identifyi;g students

who demonstrate early formal reasoning. Therefore, it is possible that
some [(maybe all) of the students in Group IV hreyaot fully formai cpera-
tional. ddditional Piagetian tasks ‘such as "colorless chemical liquids"
(Inhelder and Piaget, 1958) or Yflexibglity of rods" (Inhelder and

Piaget, 1958) could have been included as part of the research to assist
in the discriminat of the various levels of formal opgrational thought.

- It was stated in the study that’ group differences for the concrete
questions reached significance; hoﬁ&ver, group differences for the¢forma1
questicns failed to de se. Did this result hold true for each of eite six
examinations? $Since-the data for all gix examinations appear to have
been “lumped" togetﬁer, there is no way for t%e reader td answer this
question. Aiiitional information and/or discussion'cencerning this =~ °

question woull have been useful to the reader. _
: v

.I; it possible that.some of the test items were incarrectly classi-
fied? This is possible; however, there is another related question which
is, I believe, Iore basic and more probable as a potential sourcecf'error.
For example, dces a specific question demand the same degree of cognitive

processing from evgry person? In other words, is it possible for a - -

o

.question to be a "formal" question for one studént but a “concrete" ques-

tion for another student? It seems to me that this is clearly possible.
Further, in cases where the tuovstudeﬁ;? have had differ t experiences
(read a related newspapef article, talked individually with ELe teacher

- * - -
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about the concept, and ete. ) it appears that it would even be probable
that a gtven question could require different processing by different
8tudents. Th:l.s _type of "daca{:onta.minacion would be difficult to \

control; however, it should be cdnsidered in futuri_t;gsearch of.this

type. . '

&lthough this study addresses sd‘ireral concépts and does ‘prov:l.de
teachers with useful "cautions,” I feel tfhat one of the main messages
to classroom teachers comes near the end of the article as an "agide.’

It is here that the authors emphgs:l.zed the need for teachers to include
higher-IEVel questions as part of their routine classroom activities.
Failure to do solleads to an undue emphasis upon factual recall and

] re
is counterprpductive to sound science instruction.

/

y .
Suggestions for future research in this specific area would ir?lude

the following:

a.¥ Another Piagetian test should be added Which could assist in
the identification of fufl formal operational students.

I:;. The study coulne replicated w:l.thla larger sample and with a
more even distribution of males*and females. N

c. Consideration should be given to the possibility that two

different students will yse different mental processes to

correctly-answer a specific question. ~ ~

-

) ’
Future studies could be conducted with subjects and teachers

’ " " .
who are “comfortable" with BSCS -type test ,1-5% -

e . ‘
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' Purpose a
J . - |
' The investigators of this study did pot present the problem to be inves-
tiéated in terms‘OQ either questions to be answered or hypotheses to be
N ) teated. The écrpose of the study is stated in a narrative form as an
examination "of the etrategies used by first-grade ¢hildren to pe}form
a aeriation task with materials varying in length dr weight. Also
examined were the effects on performance of two gerlation task charac-
teristics, the seriation wvariable and the ahmber of objects to be

o A T

ordered." )

L] L]

L

Rationale : ; s : .

(a Referringxijﬂprior wo;k by Bessemer and Smith (1972) and Smith’(1974)

the invesiigators w1.|se a concept~task .strategy (CTS) model for' the study ’ ‘
presented here. ., This, model 18" based upon an asaumption that the goala
of science education imply an’ expectation of a transfer of . learning.
It 18 proposed within tﬂgs modl that to facilitate tranafer of leam-
ing it is.necessary to take into account the nature of concepts
’involved. the tasks to be performed and the strategles by which the
tasks might be carried out, The CTS model is presented as an)eclectic .
stition.di}ected towards the potential mechanisms of transfer and pro-

* viding a descrlpcive framework within which systematic research may be:
’ : 7 .
’ conducted. o . :
' ' L ' 4 r
—

. One potentiar mechanism of transfer ia based on atrategiea-for erform-

ing tasks. The adsumption 1s made, that a learner can acquire“a trategy

E ] 2 ‘ .'s
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. for pefkormiﬁé tasks. If such a strategy could facilitate perfo?manee .
- of the task with new but related concepts, andﬁ}f the strategy 1is a
' relevant part of a8 new strafegy for 4 more complex task, then there ~
. night be facilitation of the performance of the-more complex task.
Addressing other dimensions of the stedy the investigators refer to
Plagetian research eoncerning the development of cognitive structures
for seriation. Major. statements drawn from such research are that the
~ . . @ability to order on the basis of ‘length develops in most children by
tht age of ¥5-7 (Inhelder and Piaget, 1964) while the ability to order
. - on the basis of weight usually follows one or two years later (Piaget
. ) . and Inhelder,-1961) The number of objects used in the ordering tasks
led to an assumption by Pilaget and Inhelder and by Elkind (1964) that
the seri‘aciorl task would be facilitated 1f a lesser number of objects
were used, Prentice (1963) found that five and fifteen elements were
[v.a8sler to Yder than ten elemEncs, . " -
*Concern for ;how" the child performs the task was a focus of this study
e as well as one by Baylor and Gdscon (1974) where 1t was repefted that
ehildren aged 6 to 12 .fgnd to use one of two base strategies and infre-
quetitly a third for ordering objEECs by weight using a balance for '
. comparison. The investigators make a reference to their "pilot work"
for the present study which identified basic strategies essentially
* identical to those of Baylor and Gascon, These are presented asg
1. The Extreme Value Selection. (EVS) Strategy which involves
repeated selection of the unordered object with the gréatest

value and placement of that object next in the row™" .

“
g b I . .

' 2, ~ The Insertion (INS) Strategy which fnvolves repeated random

- belegciaﬂ of an unordered object and ingertion into the >

ordered roy wherever it belongs. ‘ -

s .»3. The Mrréngement (RAR) SfraCegy-which :I;wolves' the construc-

-

. tion of:an approximately ordered row followed by rearrangements

A . to produce ‘a correct order. This is indicated as observed
- - ] r . ~ - " 1) - < ° . L
. . main%z/yich adults, ' . PR .
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h\H\\\Fhere is, unfortunaCely, no clear reference to the "pilot work" nor
whether the basic stratﬁgies, as identified, are those of*the investi~

gators or those descr%bed by Baylor and Gascon.

t

Research Design and Procedure

The basic design used by the investligators appears to. fit best the
equivalent materials paradigm as suggested in Campbell and Stanley

- (1966). Thus, MaXo0 MbX.0 McXo0 MdX.0, etc. where: M's indicate
specific materials, and HaMc; etc., being, in sampling' terms, eqdai to
yb, Md, etc.; and Xo being ghe Seriation task of length and X,, the .
seiigtion task with weight.
varied from 9 to 16.2 cm was used for the serfation variable of length.
A set of. ten weights that v;ried from 10 to 2100 g was made from 12 oz.
styrofoam cups filled with differing amounts of paraffin and leadshot.
These were used for the seriation variable of weight and judged by
hefting. The fhyestightors state that every object in a particulg} :

set appeared to be the same as the others. except in the variable of

interest. . T

»

A sample of 96 children was drawn from four randomly selected elemen-
tary schools of Lansing, Michigan. Twenty-four children, wi?h\gﬁ

I average age of 80.5 months, were then Tandomly selected from the pooled
Each child was

The sets of objects pre~

first-grade classes within each of the four schoola.
« required to order only one set of objects.
sented to ‘the children differed on the seriation variable (length or
'weight) and the vhriable of the number of objects in a set (4,6,8, and
10). There were 8 possible sets of objects and 12 childrer (3.from
each schaol) performing the ordeging'task with each set.
The.ipves;igators provided instructions io the samp{e of children by
presenting an ordered row Af five objects which the child was aske
to physically e&amiﬁé by/looking or hefting. The order of the row and
the Caak instructions we cheﬂ.explained by the investigator, making

. certain egch child understood. The assigned seriation task was then

% - EI
L

- * L4 0
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A set of ten 3/8-inch wooded dowels which‘
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presented to each cﬁild( After a child ordered all objects of the
ahsigned set, the actual ranking was recorded;ﬁ'A Kendall's Tau corre~ .
lation was caleulated between actual tank and trye order. This score
was referred to as the Task Score (TS) and reflected the accuracy of
task performance, '

The investigator recorded the sequence and position. of objéct place~
ment as a row of numbers. This information, aleng with the TS, was
used to create several new scores which in. combination were used to
infer strategy use, What thF "new scores" were and how they might be
used was not indicated. What is stated is a general summation whichf
suggesfed that those childfén'showing a. sequential placement sequence
and a TS » 0.70 were considered to be uding an EVS Strategy. Those

] showing a lack of sequentia% placement and"a TS > 0,70 were thought to

be using an INS Strategy. Those who ordered the objects and then
rearranged them were considered to exhibit the RAR Strategy if &“TS?>
0.70 was also satisfied. The ilnvestigators' decision to use a TS 3
0.70 was based on resuits of pilot:work. A TS > 0.90 was thought to
indicate a high degree of task accuracy and, where the TS was éhO;?O,
ﬁL inference of Strategy use’was attempted. '

A 4x2x4 factorial design was éhployed. The four different values of
number of‘objects we}e completely crossed with the two, seriation varia-
bles and Ehe four schools. A three~way analysis of variance { ANOVA)
was used to test for diffefences émqng the number of objects and between
variables of length and weight. Strategy -ahalysis %as u to provide

frequencies of.use of each strategy for each seriatien ariable,

Findings

The accuracy of task performance is tabled and reported as the mean and
standard deviation task score (TS) for each cell,-i.e., each group
three children from each school performing an assigned task, Ho T,
in the'nérratlve discussion the investigators present information about

individual childrens' TS which are not found in the tabled correlations.

' . ) 56.
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‘'Thus, thé investigators report 42 children, 30 in length and 12 in
weight,-who performed: the seriation tasks at a high level of accuracy
(TS > 0.90) with 8 additional children scoring between 0.70 and 0.90.
It is stated that all' TS values are disginctly bimodal for both length
and weight data. :

-
TN

A signifieaﬁt effect due to the seriation variable was reported- from
the ANOVA anolysis, but no significant difference was evident due to
‘the numher“of objects. There were no significant main effects for
achool or interaction effects. .None of the ANOVA ﬁg&lysisafegﬁ%abled.
The results of strategy analysls were presented in a second table with
the investigators teporting that of the 50 children who performed with
T5~> 0.70, 39 used a highly sysfematic and identifiable strategy and
only 11 used an unknown method. The EVS strategy was used more fre-

quently for,.weight seriation (11 used EVS and 3 used INS) while EVS

INS). Using,a Chi square analyses'wdth a Yates correction for low cell
frequencies, the investigators found no significant -differenges regard-

ing strategy used.

~

Interpretations

-
~

;

“The investigators conclude that the bimodal distribution of task scores

coup{ed with the relatively high proportion of successful children who
used the recognized strategles reveals a high degree of systematic

behavior by many Tirst-grade children. The resultscnlso indicated
that the investigators® strategy models are quite useful ‘in chartac-

terizing the successful epproaches first-grade children use in

perceptually ordering objefts on the basis of lenggh and weight. Hence,

the investigators felt that their results confirmed and extended the
findings of Baylor and Gascom (1974). Also, that within the ranges

‘exeﬁined. the basic str;tegies appear rtelatively stable across both

tﬁe\seriation variable and the number of objects. .

~
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It is_acknowledged that the results confirm the Plagetian time line

for acquisition of li%ear ordefing and weiéht ordering abilities and
the child's need to acquire an underlying cognitive structure in order
to comprehend/a task, The investigators did not find evidence to
support the statement of Inhelder and Plaget (1964) that "we might have

found a marked improvement .-in the seriation of length had we used fewer

elementa. - )

™
=

The invest;éators present the most ilmportant implication as the
vi#%ilicy of the strategy to be used as a construct in educational
theory. That sfrategy instruction may be practical is based on the
fact that even young children quite systematically approach some tasks.

P

ABSTRACTOR'S ANALYSIS .
There have been many studies which attempted to Ynvestigate the trans—-
fer of learning. The study reviewed here 1s not attempting to inves-
tigate a psychological theory of transfer of learning but 1s a
descriptive Tramework utilizing the three dimensions of instruction,
cqﬁcept-task—strafegy (CTS;, as the means of facilitating transfer of
learning.i This conception of transfer of learning 1is a neweg approacﬁ
and the investigato;s provide a succinct rationale for their study.

In so doing they have submergéed the statement of their problem in this
tationale. The purpose of the study‘oes not cleérly stand out as this

&

abstractor believes ir should.

T . '
A
l/;heré/:s reference made to a pilor study which preceded the present

+

-, 8tudy. There 1is no clear reference to this pilot study nor is it

clear as- to which study produced the strategy mechanisms identified
as EVS, INS, and RAR: the.piiet study by the investigators or a study
by Baylor 3and bashon. Although these sftategies are des:r}bed, it ’
would be help¥ul to most readers 1f an example of each was included.

’ .-
The research design developed and used by the investigators appears to
set the stage for excellent inCernal-v?Tidity. However, in the opinion

~
-

-
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of this abstractor, a major flaw arises with what amounts to pre-

" 1nstruct16n of the tasks. §2fh pre—instru&tion would implant a
strategy in the child's mind when the investigator presents a seriation
and explains the ordering. If this was the pro;edure, as intérpreted
from the report, then the quesfion ariggzbas to how the investigator
}rrived at the specific strate§§ utilized by the child. One may also

ask, to what extent was the study bfased by such instruction?

r

L] ‘ .
The impact of the above on the Task Score and on the strategy analysis'

is also subject to question. How "several new scores’ wele derived and
what these were 1s not clear from the report. As a result it is diffi-
cult for. the reader to aaéertain how these were used in the strategy
analysis. It 1s also unclear as to qhether one or more investigators
carried out all of the tasks with all of the children. If more than
one investigator was 1nvolved then correlation between observers becomes
a necessity. As the teport stands the reader is left to assume only one
investigator was involved with the children.. )
The investigators report Task Score results by school for the entire

' . sample in Table I. In the narrative discussion the number of children
receiving 8 Task Score greater than 0.70 is based on individual child-
ren, not on school results., There 18 therefore no agreement between'
the data in the table and the narrative data. This weakness of report-
ing results would bhe easily corrected by‘using one set of data. Table
II presented "frequency of strategy use" fet the development of the
teported frequencies #s unclear. )

g v

In discussing the results of the study the investigators refer to the
bimodal distriﬁuﬁion of the Task Scores. In order that clear communi-
cation occurs, fqrther discussion of this bimodal distzibution 1s
warranted. The investigators couple this bimodal distribueioniof Task
Scores with thg "reldtively high proportion of successful children who
used the recognized seriation strategies" and conclude that there is
"a high degree of sygteﬁ;tic/behavior by many of the first-grade
children." If one uses the investigators' individual Task Scores, as

presented in the narrative, it 18 observed that 52 percent of the
. .
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saaple exceeded a Task Score of greater than 0,70, This is a simple

majority but hardly:a high pfoportion. If the school Task Scores are
used, as presented in Table I, one finds that 48 percent of the. sample
exceeded a Task Score of 0!?0. ‘This figure produces something less
than a simple majority.  The invesfigators then conclude that "our

strategy models are quite useful in characterizing the successfql

approaches first-grade children use in perceptually ordering objects-
This is a dangerous generaliza-

It is acknowledged that che

on the basis of length and weight,"
tion projected beyond the sample tested.
seriation results are compatible wich Piaget's findings and the

Piagetian view of/cognitive structure. This is the extent to which

the study could safety be generalized,

For the investigators to hold that the "most important implication of
lhe results is the viability of the strategy as a construct in
educational theory" is geriously clouded by the design procedure of

pre-instruction of tasks and by the Lack of clarification of the

_ strategy analysis procedures: .
This study, corrected for flaws as seen by this-abgtractor, could
provide an empirical basis‘to substantiate the investigators®
The CTS framework

concépbe

task~strategy framework for transfer of learning.
is not only an interesting approach but appears to provide a sound

rationale for instructional research, -
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. ' IN RESPONSE T0 THE ANALYSIS OF = c

-

Good, Ronald, et al. "Relationships Between Classroom Behavior and vy
Cognitive Development Chafac:eriscics in Elementary School
Children," by Dennis Sunal. Investigationg in Science Educatien, '
7(3):39+44, 1981, ' . - '

-

-

by
. Ron Good and Charles Matthews o .
. . The Florida State University,

F
N -
The "expanded abstract and analzsis prepared especially for I.S.E.
by Dennis-W. Sunal” seems a bit misguided. Nearly all of the points "
- raised in the analysis centered around the brevity of odr 1976 paper
in JRST. Rather than deal with the val idity of vafigzzdpoin;s one at ;
a time, we prefer to deal with the general question of how much detail

S is needed in a research report.

13

The purpose of a research report 1s to cqmmunicate the results of
findings to colleagues in cne's field. Adequate interpretation of
these results requires some knowledge of (and ability to understand)
research design. . If aﬁresearch teport 1is of‘parcicular interest to a- s
reader, and .further information on research design, etc. is desired,
it is a relaciveiy'simple matter to contact the author(s) and Tequest
the desifgd information. To reprint tests and give detailed information
about all aspects of a.study such ag ours would, quite obviously, rquire
a great many pages in a journal. The proper balance between too little .
and toe much detail 1is largely governed by the editorial ard of a given
journal and we believe.that, in this case, the JRST Beard has shown
reasanablé' judgment in maintaining that balance.

e
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A few points railsed by Sunal are rather curious, bu

we will respo

* tc them cn the assumptien that hig intentions were good:
A

1. The research design did noc involve pretest measurements becau

such measurements were not needed to answer the main question of

) . . the. stugy, namely "Are cogn:l.t:l.vS:haracteriscics a significant

.
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' . determinant to children's 1esaon-related\flaseroom behaviors
) under TSLS and SSLS conditions?™ e v

2. The “interactive effects" of "varying TSLS classrooms" were

not investigated because:

a) there -were no varying TSLS’ classrqpms, and-
v > b} 1if there had been it is‘rather diffichlt to conceive of

. ‘ LY
"{nteractive effects" of separate classes.

£ ) 3. One-way analysis of variance was chosen fgr data analysis
. ' ( because there wag Y one principle of classification, namely
i - ‘ . .
the deéree.of teacher Structure exhibited in the classrqom.ih

! ' Mhitiple analysis’of variance assumes two or more distinct
bases of clasgification. _ '

~ If Sunal or others are interested in learning more about the SSLS-TSLS
~ atudies conducted as a part of Project LEC -at Florida Scace University,
we will be happy to supply the specific information requested.’
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