DOCUMERT RESUME

~.ED 111 637 . SE 018 850 )
AUTHOR Heﬂl!;on, Stanley L., Ed.; Blosser, Patricia E., o .
Ed. -3
TITLE . Investigations in Science Education, Volume 1, Number
. 2. Expanded Abstracts and Critical Analyses of Recent
Research.
INSTITUTION Ohio state Univ., Columbus. Center for Science and
L Mathematics Education.
PUB DATE 75 ~
NOTE 70p.
AVAILABLE FRON Ohio State University, Center for Science and
v ' Mathematics Education, 244 Arps Hall, Columbus, Ohio
: " 43210 (Subscription $6.00, $1.75 single copy)
: - ‘. R ‘ N
.+ EDRS PRICE MF~$0.76 HC-$3.32 Plus Postage
DESCRIPTORS *Abstracts; *Educational Research; Research;

Researchers; *Research Methodology; *Research Skills;
' *Science Education "
. ABSTRACT : .

. This second issue of "Investigations in Science
Education" (ISE), designed to provide a new perspective for viewing
research articles and to aid in the improvement of writing research
reports, includes abstracts$ prepared by science educafors,
bibliographical data, purpose, rationale, research design and
procedure, findings and interpretations as well as.detailed notes’
offered by the abstractdr. The analyses are intended to provide .
useful comments and suggestions to serve as a device wWhich might be
useful for training in the writing of research articles. Articles
included in ISE are selected primarily from such sources as .
professional journals and reports of government-funded.projects..
Abstracts included in this issue relate to topic areas such as
evaluation of children's performance on the cognitive, affective and.
motivational domains, student perceptions of teachers, evaluation of
_student laboratory reports, effect of behavioral objectives, and
‘comparison,of instructional strategies.- (EB) o o K

. . J/

************************h;*%******}******y*****************************

* . Documents acquired by ERIC include many informal unpublished *

. * haterials not available from other soutces. ERIC makes every effort *
* o obtain the best copy available. nevertheless, items of marginal *
reproducibility are often encountered and this affects the gquality *
of the micfgfiche and- hardcopy reproductions ERIC makes available. *
*

*

*

*

.
AN

*

*
. * via the ERIC Document Réproduction Service (EDRS). EDRS is not
"* responsible for the quality of the original document. Reproductions
*
*

supplied by EDRS are tﬁe,best that can be made from the original.
3 o 3 3 330 3 ok ok ok ok ok ok ok ok ok ok Kk ok 3 ok ik Kk ok ok ok o 3 ok ok ok ok ok ok ok K ok ok ok oK ok ok ok 3k K 3k ok ok ok K ok ok ok 3k ok ok ok ok K oK ok 3K

. .
o . ~\f\
.

D S o o . P




!

I3 . -
¥
U3.DEPARTMENTOF HEALTH, Vol. 1, No. 197.‘}75 .
EDUCATION & WELFAR . . d '
. umonuofns'rmn_ or . .
EDUCATION . .
THIS DOCUMENT HAS SEEN REPRO ] .
DUCED EXACTLY AS RECEIVED FROM < .
THE PERSON OR ORGANIZATION ORIGIN .
ATING IT POINTS OF VIEW OR OPINIONS N -t N
STATED DO NOT NECESSARILY REPRE ~ . et
SENT OF EICIAL NATIONAL INSTITUTE OF o .
EDUCATIDN POSITION OR POLICY

EXY

N

mmmes. Expanded. Abstracts -
and '
Critical Analyses
of . .
-Recent: Research: .
. Naiiopilhs&c\lﬂonfwlfmmhln séhnu'rncﬁlng
ERIC Science, Mathematics, and Environmental
@mlmmmm .
The Center for Stence and Mathematics Education -
The Ohlo State University ] A S

£o
¥




’ . Advisory Board
S . . . ¢
Mary Budd Rowe s, & David P. Butts
University of Florida ., University of Georgia
:‘ + Robert G. Br:l:dghai: E ‘ T Joseph D. Novak
Michigan State University Cornell University
- - - . . 3 Q
. ‘ ' Vincent N. Lunetta
- N 5 " University of: Towq"
. National Association for,Research in Science Teaching
., ‘,‘.” ‘. . . a»
i ERIC Science, Mathematics, and Environmgntal
" Education Informl'tion Adalysis Center
1 2 ' ) . \/.: i “
R - " Published Quarterly by = ) e
The Center for Sciénce and Mathematics Education
- The Chis Staté University *
. . 1945 North. High Strmet )
3 * -~ Columbuw, Ohto 43210 ..
" ) . : . L) . . ot
Voo . . & b .
’ k4 ‘.' . ' "o .
* Submcription Pricei $6.00 per year.” SingTe Copy Price: $1,75
Add 25¢ for Canadisn‘mailings and 50¢ for foreign mailings.
/ ~ . N j R . - .
- . . . ‘o P ‘, . .
? K .l ‘\ ‘lé ’ * o ‘o
Qo . B S T < e
ERIC - S B N
' : ‘ . ’ <0
— : = — v s

. “ Stanley L. Helgeson

» ¥ The Ohio State University . ‘"%

TNVESTIGATIONS IN 'SCIENCE EDUCATION
e ¥ o " ,
P .

Editor '

«
. 4 N

The Ohio State Uhiversity ‘ \ .

. . '| Associate Bditor ..

2

2}
Patricia E. -Bloaser *

\ -
«
() . N
.
N , ,




> INVESTIGATIONS IN SCIENCE EDUCATION

] Vol. 1, No. 2, 1924-75

NOTES from the editor . . . . . . . v v v v v w ... .. it

Allen, Leslie R. "An Evaluation of ChildrenﬂL Performance

i on Certain Cognitive, Affective, and Motivational
Aspects of the Systems and Subsystems Unit of the
Stience Curriculum Improvement ‘Study Elementary Science
Program." Journal of Research in Science Teaching,

> Vol. 10, No. 2:125-134, 1973.
" Abstracted by KENNETH Di GEORGE « . . « » . . . . . 1
)

.- Inquiry on the Abstract Categorization Be or of
v . Deaf Children." Journal o search in Sciénice Teach-
ing, Vol. 10, No. 1:91-99;973.
Abstractdd by RONALD G. GOOD . . . . . . , « . . . 4

Bo}d, Eunice and Renneth D. George. "The Effect §f‘8cienge

P By, ee,‘Rndger W.
» Advantaged,
School Science

. . May, 1973.
i v : Abgtracted by ROBERT E, ZIEGLER . + . . + . . . . .. 10

e Teacher I Like Best: Perceptions of
elrage and Disadvantaged Science Students."
Mathematics, Vol. 73, No. 5:384-390,

. Under a Schedule of Partial .Reinforcement Journal
} " ' of Research in Science Teaching, Vol. 8, No. 2:185-
- 189, 1971.
' Abstracted by ROBERT G, BRIDGEAM . . . . . . . . . 14

Cohen, Rnna%&-b. "Evaluation of Student Labor;iory Reports

. - Gatta, Louis A. "An Analysis of fhe Pasa-Fail Grading
. ~System s Coppared to the Conventional Grading System
. in High School Chemistry." Journal of Research in
-~ Science Teaching, Vol.'10, No. 1:3-12, 1973.
: . Abstracted by ANN C. HOWE + « « « + v ¢ ¢ & & o « 19

™ Herron, J. Dudley. '"The Effect of Behavioral Objectives
on Student Achievement in College Chemistry." Journal )
of Research in Science Teaching, Vol. 8, No. 4:385-391,
1971, .
. Abgtracted by VINCENT N. LUNETTA . . « « . . + . . ., 23

+
Buff, Phyllis and Marlin Languis. "The Effecta of the Use
of Activities of SAPA on the Oral Communication Skills '
of Disadvantaged Rindergarten Children.". Journal of
’ Research in Science Teaching, Vol. 10, No. 2:165-173,
4 1973. :
. * Abstracted by DAVID P. BUTTS . . « + « = & « & . . 27

Hunter, Walter E. "Individualized Approaches to Chemistry
v8. Grqup Lecture Discussigns.” Journal of College -
Science Teaching, Vol. 2, No. 4:35-38, April, 1973,
Abstfacted by GLEN S. AIKENHEAD . . . . . . . . . . 30

ERIC - -~ . A4

Aruitoxt provided by Eic:




.

Johnson, Roger, Jr. "The Process of Categorizing in High

and Low Socio-Economic Status Childrem." Science
Education, Vol. 57 No. 1:1-7, January-mrch, 1973. ‘
Abstracted by RITAW. PETERSON . . . . « ¢ v & « . 36

Linn, Marcia C. and Rita W. Peterson. '"The Effect of °

Nelson, Miles A. 'Discussion, Strategies and Learning

Direct Expérience with Qbjects ‘on Middle Class,

Culturally Diverse and Visually Impaired.Young .

Children." Journal of Research in Science Teaching,

Vol. 10, No. 1:83-90, 1973.
Abstractedbyl_)EIMARJANKE...,...,..... 40

C‘

Science Principles.”" Jqurnal of Research in Science
_Teaching, Vol. 10, No. 1:25-38, 1973. .
" Abstracted by DOROTHY L. GABEL . . . « « « « « . . 43

T

" Ring, Dottald G. and Joseph D. Novak. "The Effects of *

Cognitive Strugture Variables on Achievement in College
cu ." Journal of Research in Science Telching, /
T VSl B, Now4:325-333, 1971. R
Abstfac:eEhyHKIDIKASS e e e e e e e ...._,149
~ st

Seymour, Lowell A. and Frank X, Sutman. "Ctitiafjh}.nld.ng @

-

Ability, Open-Mindedness, and Kpowiedge of the Processes
of Sclence of Chemistry and Now-Chemistry Students."
~Journal of Research in Scienca Teaching, Vol. 10, yo. 2:
J159-163, 1973.

Abstncted by WII.LIQH_TOROP e e e e s e s e e e 53
r ] y -«

Wasik, John L. "A Comparigon.of Coganitive Performaiice of ,

PSSC and Non-PSSC Physics Students." Journal of

Research in Science Teaching Vol. 8, No. 1:85¢90,
1971, - _
AbstractedbyARTmIRL WHITEQ 57

Wolfson, Morton L. "A Consideration of Direct and Indirect

O

LRIC

.

Teaching Styles With Respect to Achievement and
Retention of Learning in Science Classes.” Journal of
Research in Science Teaching, Vol. 10, No. 4:285-290,
1973. .
Abstracted by RONALD D. ANDERSON .
ANDKENNKTHD.BOPKINS...‘.‘......... 61

& ' : .
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from the Editor ) i ‘
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Each research iepott revieyed in Investigations in Science

‘

Education will include 1? the citation the ERIC Descriptors assigned

when it was processed into the ERIC system.

-

" to the oréf:nal dotument

The reader*who is interested in a particular area\éepreaenced by a

reviewed report\%an locate other documents which may be related by
searching the ERIC data base with one or more of‘cheae descriptors.
Identifiers, which-ave aaayghed to some (But not all) documents,

are terms which are not’a part of the standard ERIC vocabulary but

are in common usage in some segment of the educational community.
)

These terms may also be used to search the ERIC data base for

-

documents related to these apecial‘ioptcs.

Because one of the prime concerns of .Investigations ifi Science

Education is to promote ﬂetter research reporting, copstructive
! Jialogue within the aclenée education community is encourqéed.
Accordingly, publishable letters of response to the abstracts and
unglysea are invited as hell‘aa are suggestions for improving the

content and format of }nveatigationa in Science Education.

Stanley L. Helgeson

Editor
g e
r . Patricia E. Blosser
Associate Editor
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- . ’
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Allen, Leslie R., "An Evaluation of Children's Performance on Certain
Cognitive, Affective, and Motiwational Aspects of the Systems and
_Subsystems Unit of the Science Curriculum Improvement Study Ele-
mentary Science Progrdm." Journal of Research in Science Teaching,
Vol. 10, No. 2:125-134, 1973.

Descriptors-~*Academic Performance, *Behavioral Objectivzs,
*Curriculum Evaluation, Educational Research, Elementary School
Science, *Intellectual Déveliament, Science Education, *Scientific
Literacy T ) *”

. Expahded Abgstract and Analysis Prepared Especially for I.S.E. by
Kenneth D: George, University of Pennsylvania. . )

Purpose . . °,
¢ M <
The purpose of this study was to evaluate whether participation in
the Science Curriculum Improvement Study (SCIS) Grade three unit,
Systems and Subsystems, resulted in performance gsuperior to those
> children who did not participate in the program.

Rationale ,

The’ investigator has previously evaluated the SCIS physical acienée
units in grade onme (Material Objects) and in grade two (Interaction).
This present investigatlon ig part of a larger study that will even-
tually evaluate all physical science units of the SCIS program.

Y

. L] ,

~

Regsearch Design and Procedure
¢ ‘ .
The experimeptal (N = 87) and control (N = 89) groups were in the
third grade and were the same chiidren who participated in the first o
- and second grade evaluations: Bdth,groups were further subdivided by .
sex and socio-economic status. The investigator developed six sets of
items to evaluate five objectives from the System and Subsystems unit:

1, didentify variables that m&y afféct the operation of a l
simple mechanical system; ¢ i

A ¢ '
3., plan an experiment in which. only one variable is changed;

£
3. make predictions based on existing data;

. T .
4., analyze data represented on histograus; . ’

5. recognize changes that occur during an experiment

Each of the subjects was individually evpluated on the pix sets of
items, average time per subject'was 25 utes. ,
- ‘ L]

’

-
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SCIS children ahawed a nignificnnt difference on the first two factora.

s
dings PR

1. There appeared to be little difference between.SCIS and non-
SCIS children in ;gspect for their preferences for school
subjeqﬁn. - . .

2. SCIS children consistently outperformed mon-SCIS children in
handling and manipulating the materials placed in front of
them by the examiner. .

3. SCIS children asked more questions and made more statements
about the -activities than did non-SCIS c¢hildren.

4. For the simplest. xesponse category (naming of objeets),* the
performance of the two groups was almost identical. For the
more aophisticated reaponse categories," SCIS children out-
performed non-SCIS childran‘

5. For all nituations presented, the SCIS group was able to . .
suggest a greater number of relevant, possible variables than
was the non~SCIS group. <

«6+ SCIS children provided-more correct answers than did non-
SCIS children when asked questions dealing with (a) prediction
from existing data, use of experimentation to obtain new data,
~and (b) interpretation of data from histogram.

7. SCIS children seémed to be better observers of change than non-
SCIS childrem.
4
8. The responses on the first five sets of itema (25 questions)
- -were inteércorrélated and factor analyzed. Three factors were
extracted:

a. motivation to exﬁlore, by handling, the object
presented; ,

. ’ .
b. recall or recognition of knowledge' and the
, development of‘inﬁéllectual skills (cognitive);,
. Cs motivxtion to ask questiona, ot mnke statementa,_
- ebout the vbjects preiented. .

. motivatioualn(exploratory) and cbgnitive.

Integgrgutiona LT .. e,
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The significance will be eXamined and ptenented atﬂthe c0nc1usions
the six-year study.
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. Abstractor's Notes

« A description of the population was included in previous
articles so that the reader wouvld have to review
before reading this article. .

.
Did the control group have the same five objectives in its
sclence program as did the experimental group?

[}

ff the six sets of items were apecifically prepared fgpm
the Systems and Subsystems unit, didn't these items favor
the SCIS group?’

A4 ~

How was the validity of the items determined? What was the
.reliability of the items? )

How long did the children study the System and Subsystem
unit? Did the control group have as many contact hours
with science as did the experimental group?

Was the instructor the same for both groups? If not, how
many instructors were involved? . )

Who did the individual testing of the childreh? Was it the
.same person? If not, were.thelr observations reliable?

Were instructions given to the evaluators in order to assure
valid observations?

When was the evaluation done? A simple calculation indicates
over 73 hours of teating. What was being done by the children
in the groups "during this time?* Wera the children selected
randomly for testing? If not, was one group tested firgt?

Most importamt, did the evaluator(s) know if th® children
were in the control group or in the experimental group?
If so, how does the reader know there was no bias on the
part of the evaluator?

What were the implications and inferences the investigator
arrived at upon the completion of this study?

It is hoped that in publishing tWg results of the evaluationsa
to be done in the foqtth, fifth, and sixth grades, the
invegtigator will attempt to include the answers to the
questions posed above. .

~
’

-
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Boyd, Eunice and Kemneth D, George, "The Effect of Science ‘Inquiry
on the Abstract Categorization Belmvior of Deaf Children." %

Journal of Research in Science Teaching,’ Vol. 10, No. 1:91-99,
1973. )

Deseriﬁtors-J*Classificltiog, *Deaf Children, Educational Research,
*Elementary School Science, Handicapped Children, *Instruction,

|
|
1
Science Education, *Sensory Experience L l
Expanded Abstract and Analysis Prepared Especially for I.S.E. by
. Ronald G. Good, Florida State University. t .
- S : |
Purpose . . N )

The purpose of this research was o investigate whether or ‘not
‘8 8igniflcant change in the level of categorization of the deaf
Q%hildren‘in the experiment&l group could be achieved through partici-

pation in a serles of experlences in manipulating objects. -

If categorization in the deaf is tied to language, its pro-
greassive development would be dependent dn the development of language.
No rapid change in categorizatio or could be expected, because
the attainment of language 1 ;‘%Igchzjé laborious achievement for
the deaf, If experidnce ig & critical factor in the development of
categorigation gkills, a co
ically Atructured toward the ment of classification skills,
could be expected to affect a rapid change in categorization behavior.
This latter hypotheaia formed the basis of the study.

A

. 4o

Rationale {/. v )
Plaget's cognitive tﬁeory posits the roots of intellectual de-

velopment in the direct manipulation of the envixonment, not in the

verbal symbol. He supports his theory that the basic cognitive “-

structures are derived from actions with the observation that young
children classify manually before they can classify linguistically.
The difficilty deaf children experiefice in the attainment of abstract
thought may be related to a dearth bf experiences in the manipulation
of objects, experiences familiar to hearing children becgpae of the
stimulation of verbal communication. . s

, . \

4

Education of the deaf gives almost exclusive emphasib to the’
teaching of language (5,7,10,12,13). Regardless of the effort exerted ,
in this dirpction, the great majority of the profoundly deaf popu- \
lation never achieve the minimum criterion of linguistic competence,
defined as the ability to comprehend and construct grammatically
structured gentences (8). This combination of circumstances,_the
inability of a large segment of t ~deaf population to achieve lang-
uage competence and the retardation in)the developmgnt of abstract’
mental process in the deaf, invites the investigation o§ a pedagog-
ical approach to the education of the deaf that Stresses sensory
experience rather than language attainment. ' ‘ ’

.

Ic ' 10 o
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The goal of sclence“education as the goal of the education of
theé deaf 1s the development of fyrmal thought (1,2,4,6,8,11). Mangp
science educators’ consider the most effective means of achieving this .
goal to be, through inguiry. Though inquiny may be‘ﬂefined in many
ways, it 18 here defined as that mode of learning whereby one dis-
~covers relationships through his own activity. This activity may in-
volve physical gdnteraction with the things of the environment of
mental manipulation of conceptual schemes, dependipg upon the {ntel-
lectual maturity of the inquirer. / .

.
.

K .

Research Design and Procedure

Students of the Archbishop Ryan Memorial Institute for the Deaf
in Philadelphia, between the ages of 10 and 13, were the subjects
of the gtudy. The lower limit of the age range ‘was set at 10 Be-
cause even under normal conditions, abstract classification skill
does not usually mature before thdt age. All the children in this
investigation were of normal intelligence, as measured by the Ruhlman-
Finch Scholastic Aptittide Test, and had incurred degfness by the
second year of life. The 26 children who met the criteria for selec-
tioh were randomly assigned to an experimental and a control group.

The pretest-posttest ¢ontrol group design was used. Dual forms
of ' the Goldstein-Sherrer Object Sorting Test were used to minimize
pretest influence on posttest performance. Three cognitive styles
are identified by the test: +1) concretistic, a mode of categorizing
that distinguishes relationships among envirommental stimuli through
external features, such as gpatial and temporal contiguity or per-
ceptual similarity, (2) functional, mode of categorizing based on’
/¢ the external feature of use; (3) conceptual, the gbstract mode of

categorization, based on intrinsic attributes and essences

Experimental treatment consisted of participation in thirty
30-minute sessions of scfence inquiry, structured }oward the develop-
. ment of classification skills, and based on the physical manipulation
of objects. .The lesgons were planned with the Underlying assumption
that the deaf child is different only to the extent that insufficjent .
environmental stimulation has made him so. He knows his environment
mainly through sight, smell, taste, and touch. Unaided by the cate-
gorical patterns imbedded in verbal language, he orders enviromental
input by developing his own unique system of categories. The 30
stssions, developed and taught by one of the investigators, presented
a structured experiential introduction to elementary c1assif&cation__
schemes. .o .

.

The sessions were held in a laboratory-classroom that was well
equipped for inquiry. An effort was made to sustain an atmosphere
of freedom and informality, The children were free to move around

N

as they wished. A free flow of communication was maintained between
student and student, and between teacher and student.. e

Each of the inquiry sessjons was 30 minutes in 1ength‘ The
entire program extended over a 10 week period. The control group

L <
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*followed the regular science curriculum of,the school for an amount

of time equal to that used by the 30 inquiry sessions. N
L}
' Findings : , v .

. One null hypothesis was tested by the research: Participation
in specific science inquify will cause no significapt change in the
abstrct categorization behavior of deaf children, as measured by

. the Goldstihe-Sygéwer Object, Sorting Test, t T’
" - - »

The two-tailed test was used and the five pgrcent el was ‘
selected as indicative of significance. Although the study was focused
on changes in abstract (nonceptualS categorization, anglysis of funcr
tional and concretistic categorization was made for comparative pur-
poses. N )

. @ N .

The results of the factorial analysis lead to the following
,conclusions:
. 7 ’
. (1) The initial\diﬁferenoe between groups had no signifi-
' cant influence in the final- difference between groups.

-

(2) The test itself was a significant factor (educative) in
. the posttest change demonstrated by the experimental
. # group. . s
(3) The experimental treafment effected a significant in-
‘ fluence on the preteat-posttest change in the con-
ceptual categorization behavior of the experimental
group beyond the change effected by the educative .
influence of the pretest on tﬂ% posttest performance.

The results of the factorial analysis of the experimental data
justify the rejection of the null hypothesis that was tested. The
results of the analysis demonstraté a significant ‘change in the level
of categorization used by the deaf children in the experimental group.
This indicates that sensory experiences may be the critical factor in ,
,the development of categorization. . .

-
“
.

‘ Interpretations \_ -

N L

The analysis of preteat and posttest data indicyte a significant

, The developmental gain was achieved thrbugh & program of experiences
' in manipalating objects. Furth's postulate that the deficient classi-
ficatory pehavior of the deaf is the ;esult of éxperiential restyic-
tion in early life is clearly supported by the resultt of this study ¢
- 3). _ x

. The significant difference in conceptual categorizing' behavior
. achieVed by the experimental group is attributed to exposure to )
opportunities that encoyraged the development of new conteptual cate-
gories. An exsmination of the inquiry program designed for the study
reveals a strategy of continuing challenge of existing mental .

B P ' * 49
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. change in compliant categorization behavior of, the experimental group.
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" the world than his own (9). The cognitive socialization of the deaf ¢

.
, .

*
structures. This 1s a function of cognitive soclalization that :
rarely reaches the deaf child in his daily life. A hearing child's
emergence from egapentriclty to soclalized thought is stimulated by
a gradually developed awareness that there are other ways of viewing

child is blocked by his inability to exchange viewpoints with the
outside world. He can become locked into primitive coding techniques
because their inadequacy remains unchallenged. The results of this
study suggest that the diminished effectivenesa of cognitive sociali-
zation in deaf children car be coppensated, at, least to a limited de-
gtee, by exposure to specifically structured experieatial programs
designed to challenge sublogical cqgnitiwe structures. \

P . 4

APstractor's Notes
The authors seem to have established a definite link between
manipulative opportunities for deaf chlldren and subsequent gcores
on & test of clagsification ability. 1If, in fact, there Is a causal
relationship between certain types of manipulative activities by
deaf children amd their development of "abstract categorization”
abilities, then the implicatioms for curriculum decisions are cleax.

The adthors noted thgt the acquisision of\ language by, the deaf
may be related togthe devé!opment of categorical (classification)
ability. This possibility certainly deserves serious study and is
consistent with the viewpoint that language can reflect developing
cognitive structures. »

Ohe ' aspect of the suthors' research which ahould be céﬁnidered

is the nature of the treatment.” A gengral description of the "science o,
inquiry" experiences was given for the experimental group, but the -
control group was described only as following '"the regular science ,
curriculum.” ,Without some quantified description of the "regular" ¢,
scignce curriguiﬁﬁ?‘oqe is left with many questions about just what
it fras that was being researched. The words "scilence inquiry" and
rdgular sclence" have such diverse meanings that they do not really
coijunicate with a great deal of clarity. For a study to be replicable,
the classroom conditions for both experimental and control gropps
must be unambiguously communicated. This is a critjcism that can be

lied to a great many classroom studies which are reported in the
vatious journals.

L

In considering reasons for the slower rate of cognitive growth
for deaf children, the authors suggested that reduced sensory input
causes inadequate "cognttive socialization." The deaf child is less
able to "exchange viewpoints" with the environment and thus has less
of a need té revise existing mental structures to better "fit" that
environment. A school curriculum which 1is centered primarily around .
language experiences tends to compound an already difficult situation
fér the_.deaf child. Hearing is not needed, however, when the thild
interacig with manipulative materials and so the physical disadvantage
of the Wdef,child is minimized. "Cognitive conflicts,” which tend to
promote the development of new mental structures, can be "built into"
sets of materials for all children.

ERIC © 013




The authors' statement that deaf children cap "become locked
into primitive coding techniques because_their inadequacy remains
unchallenged" has important implications for searching out ways of
challenging these children. Regular language-based deans for helping
children into,cognitive conflict situations are even less effective
than usual, when the sense of hearing is inoperative.

. Results from this study tend to support the contention that
cognitive growth is mainly facilitated through a child's actions
words. Interesting theoretical questions are raised
concerning Yhe relationshlp between the deaf child's cognitive growth
uage development. Further work is needed to explore
this relationship and to determine optimum learning environments for
children with restricted sensory input.

-

" Results from this study tend to support the contention that
cognitive growth is mainly facilitated through a child's actions
rather than words. 1Interesting theoretical quéstions are raised
concerning the relationship between the deaf child’'s cognitive growth
and his/her language development., Further work is needed to explore
this relationship and to determine optimum learning environments
for children with restricted sensory input.
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Bybee, Rodger W., "The Teacher I Like Best: Perceptions of Advantaged,
Average and Disadvantaged Science Students." School Science
and Mathematics, Vol. 73, No. 5:384-390, May, 1973.
‘Descriptors-—Attitudeés, *Educational Regsearch, Science Education,
Secondary School Science, *Student Attitudes, Student Opinion,
*Teacher Behavior, *Teacher Characteristics, *Teacher Education

Expanged Abstract and Analysis Prepared Especially for I.S.E. by
Robert E. Ziegler, Elizabethtown College.

\
Purpose

The author of the paper, Rodger Bybee, 1s proposing that during
the development of science education programs at colleges and univer-
sitles a variety of in-puts be considered. The usual mix is composed
of the present curricular materials and the experiences and percep-
tions of the course developer. Another in-put is being proposed from
the consumer, the high achool student.

4

Rationale

It is felt'by the auther of the paper that the perceptions of
the high school students, who will be taught by the "products" of
teacher training institutions, should be considered and reflected in
the teacher training program. Three groups of students characterized
as advantaged, average, and disadvantaged rated five teacher char-
actetistics in a preferenfial order. The ranking of the character-
istics indicates that,among the students,interpersonal relationships
rank the highest within the framework, The Teacher I Like Best.

This study is related by contrast to a study by Fox and Hein

that indicates college faculty percelve professional qualities high-
N est while interpersonal relationships were the lowest.

Research Design and Procedure

Three high sthool student populatibna were given a 50 item Q-
sort. The populytions were characterized as advantaged, average,

Colorado. The
Laboratory S
group of 96
students, o
at Temple

composed of 44 students from the

ol, Univeraity/of Northern.Colorado. The disadvantaged
udents was comppaed of two populations of Upward Bound
at the University of Northern Colorado and the second
ell College, Denver, Colorado.

-categoried under each. All of the categorie$ and sub-
categorieﬂ except teaching methodology had been shown to be repre-
"geatative of teacher performance snd weré positive in reference to

.
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¢ " TASLE 11 COMPARISON OF STUDENT POPULATION _
‘ Data are Reported in Aversgs for Population

Upvard , ) University Frontiers '
' " Bound » High of Science
- - Studénts Students Students
Sequential Test of - 21,04 ¢ 33.0 . 40.16
Educational PYogress (15-27 (60-73 . (83-96
Percentile) v Pu-ccntﬂ.os Percentila)
. ” .

Crede Point Average :

in Science , 1.8 -, 3.9+
{4 points is high)
.
Grade Point Average in ‘ ‘ \
all School Subjects 2.10" 3.3
(4 points is high) . .
- Y . - he -
Rumber of School Activities 2,2 h.b
£ .
Yamily Incose T $K,000 to $12,000 to $10,000 to
. $6,000 $14,000 $12,000 .
¥uaber of Children in Family -, S to 6 ¢ 2., 3
Yather!s ‘Rducation | Soce N Cradusted Craduated
Bigh School from College from College
Ba:l;q!'l Education Some Some College Some College
- . High School or Trade ; or Trade
. School School

S

Iy
-

teacher behavior in a study by Cosgrove (1). On the Q-sort each item
was preceded with: The Teacher I Like Best. }
Administration of the Q—ao'rt was completed in two stages: first,
the students were required to sort! the items into three groups, eagh con- .
taining approximately the 8amé number of items. The three groups were
+identified as positive (17 items), neutral (16 items), and negative (17
items). Second, these groups were further separatell JAnto saven cate~
gories: DMostly strongly agree (2), strongly agree {6), least strongly.
agree (12), neutral (10), least strongly disagree (12), strongly disagree
(6), most strongly disagree (2). Each category was allowell the number
of items indicated in the parenthesis. The items were placed in envelopes
indicating the category and number of responses allowed, Only atceptable
student responses were analyzed, incorrect responses were rejected from
the statistical analysisa. o Ll

. . ik ;",:t' i ;*»" B .
Pindings ‘ ol ;-,g" o
- . . NN ,.,?" »
5.0 Lo ey
The tresults of the study indicate all groups of st:ud:ﬂnts (advm:aged,
average and disadvantaged) rated adequacy of relations with students in
clagsd and enthusiasm in working with students s the, top items. All

students’ ranked Teaching Methodology last. Tabll 11 presents a summary
6f the results. C TR

- -
. : . 1
N W
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— . TABLE II: RANKING OF TEZACHER CHARACTERISTICS BY
. SELECT GROUPS OF SECONDARY SCHOQL STUDENTS
0" Data are Reported by Rank and Ayerage
Frontiers of . University Upward Bound Upvard Bound
Science High Students/ Studants/
Studente Students Greelay Denver
N-31 N-44 N-46 ; N-56

1.” Koguledge wnd 3rd 3rd At Ath
Organizstion of + (3.874) - - (4.004) (4.698) {4.239)
Subject HMatter —

2. Adequscy of .2nd 1st 1st 1st
Relations with . (3.330) (3.336) (3.305) (3.304)
Students in » , ’ .

Class ! -

3. Adequacy of Ath ith - 3rd 3xd
Plaos and (4,461 (4.348) way 1 w209
Procedures in - . \

Class

4. Eothustes ta lat ' 20d 20d 2nd -

" Working vith 3.129) - (3.373) . (3.326) (3.450) o
Students .

S. Teaching Method ., ° Sth Sth Sth Sth

(4.961) (4.973) | (4.724) (4.920)

T

wis

Interpretations

L)

Most programs for the preparation of science teachers emphasize
knowledge of subject matt¥r, ability to plan and prepare, and methods of
teaching. The rankings of these students indicate that the characteristic
of primary importance to them is interpersonal relationships. Development.
of interpersonal relationships has been assumed in programs and therefore
not emphagized. Since teachers and students enter the clagsroom with
conflicting perceptions, discord develops. The stated conflict should be
confronted and attempts made to egtablish a higher colrelation between

the percepticns of the two groups. ' .

Abgtractor 's Notes

The classification of students into categories such as advantaged,
average, and disadvantaged is difficult any time. With a limited popu-
lation of students gvailable for this study, it is even more difficult.
Therefore, it seems questionable to designate.this group, a “cross-section’
of secondary students., It seems highly questionable to classify the .
University High gtudents as average when one views the family income or .
educational achievement of the parents.

The procedures for the studenés to follow appear to be rather diffi-
cult. Of the 50 items in the Q-sort, 40 had been previcusly designated

aa positive. With this being true how can we oxpect students to rate \

the 50 items positive (17 items), neutral (16 items), and negative 7

-

items)? Followipg this original division the students are then required

I .

v
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to arrange items into seven groups with a designated number of items in
each group. The author states that incorrect responses were rejected

o8 the statistical analysis which seems to reduce further the “cross-
section” quality of the study. -

"The Teacher I Like Best" certainly comnotes personal qualities,
therefore it isn't surprising that the categories rated most highly re-
flected fpersonal qualities, If the prefix had been stated differently,
such as{ '"The Teacher From Whom I Learned The Most," the results may also
have been quite different.

.
<

In the later part of the paper the author contrasts the perception
of the students with the perceptions of faculty members in the study by
Fox and Hein. It seems difficult to compare these studies when the pre-
fixed statements for the two groups are different, "The Teacher I Like
Best" and "Effective Teaching." N

Learning frequently involves human interaction and therefore {nter-
personal relationships do need to be emphasized in .teacher preparation
programs. -
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Cohen, Ronald D., 'Evaluation of Student Laboratory Repotts Under a
Schedule of Partial Reinforcement." Journal of'Research An
Science Teaching, Vol. 8, No. 2:185- 189 1971. .
Descriptors--Classroom Research, *Educational Psychology,
'*Grading, *Learning, *Reinforcement, *Secondary School Science

O Expanded Abstract and Ana 6;39 Prepared Especially for 1.S.E. by
', . Robert G. Bridgham, Michi State University.

. . . LY
¢

AP . ] i‘, i | -’: . ... ' .a . . L3 ' L.
X “'_._’-'P_P“ ose to ’k- ) v s - . oo -
h T L * . PR ]
“ . . "o [
. ¢ This inve36t§ation’focuscd on whether the acceptability of .
) student labgratoYy repertg «ill change when only a randottly chosen *
i 25 percent of the reports are graded. - : L . o
Ve ¢ . ch e . v - - < .
‘. ’ . . : . - . R C* . .
. Rationale . . R BECTE
raQt e_.—!—— b : :' *
e, T e iqyestigttion was guided WY a metaphdr dtalm from stimulus- ]
response learning theory. In many studies (primarily of animals .
other tham man) it has been strated’ that performance can be

PR maintained by providing relevant rtinforcement sporadically rather
L ®  phan” cdntinuously. For example, JFerster and Skinner ‘in their
. Schedules of Rainforcement (APPleton-Century-Crofts. New York, 1957) .

N " report a rich ,variety of stﬁdies in support ‘'of this printiple.” lIn -
the current inveatigatiop ‘the performance t9 be paintalined is pro- .
duction of ah acceptable laboratory repdct,. The réidforcement s

N thought ‘to_b¢’ reception-of a grade on the laboratory report. .

st PN R N - . LN

- . ' h N .
L

. Reseafch Deslxn and Procedure R . - ' . R

. ' The group studied coﬂsisted of the 48 stndents in two classes

of an elective ninth grade sciente course.. The science coturse was

» avgilable only to students with a grade ¢f "C" or better in eighth
grade science and permission of the erghth grade science teacher.

re
=4 -

During a preliminary ten week peripd students were trained to
write acceptable laboratory reports. Eight laboratory reports were
. assigned during the ten weels, and all were graded. Any report that
. " was not acceptablerwas returned to the student, who was told to re-
; « . vise the ﬁport and hand it in on’ the next day if he wished to re-
,-*)?i ceivevn{ . ) -
In the next four weeks four more labgratory reports came -due.
One class (A, with 25 students) continued to have each laboratory
. report graded. The other class (B, with 23 students) was told that
- each laboratory report would be collected according to the normal
' achedule, But that when four reports had bpen collected, one would
be 8elected at random to receive a grade. {The grade assigned to
, that one report would be multiplied by four and would count as the P
grade for all four laboratory reparts. A separate random selection

Q Co p < 14 ;z{} b
ERIC |
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would be made for each student. The investigator recorded the number
of acceptable laboratory reports submitted by each student in both’
classes.
T — ) .

In the next four weeks fbur more laboratory reports came due.
The grading schemes used in the two classes were swapped, with class
A recelving grades by the randam one-in-four scheme ahd class B hav-
ing each laboratory report graded Again ‘the investigator recorded
the number of acceptable laboratory reports submitted by each student.

, f

At no time during the study did the teacher-investigator indi-
cate that a formal inquiry was underway. Changes in grading pro-
cedure were explained as sqmething the teacher wanted to "try out."

For the analysts, each class was divided into two groups. One
group included all those whose laboratory reports were all agceptable
during .the preliminary tén weeks; the other group included all those
who submitted one or more unacceptable reports during this period.
Roughly three-quarters of the students in each class fell into the

#first (all acceptable) group. g

. The effects of the experimental treatment (one-in-four grading)
were analyzed in a set of two-by-two contingency tables. Each table
showed the number of acceptable vs. the number of unacceptable lab-
oratory reports for students who had each laboratory report graded
and for students who had only a random fourth of their.laboratory
reports graded. Pour contingency tables were constructed: one for |,
the first experimental four week perfod included the students whose
laboratory reports in the preliminary ten weeks had all been accepts
able; another for the first experimental four week period included
the students who submitted one or more unacceptable laboratory re-
ports in the ‘preliminary ten.weeks; one for the second experimental
four week period included the students whose laboratory reports in
the preliminary ten weeks had all been acceptable; another for the
second experimental four week period iqpluded the students who had
submitted one or more unacceptable laboratory reports in the pre-
liminary ten week period. .

.Chi square was computed for each contingency table to deter-
mine whether the frequency of umacceptable laboratory reports was
assoctated with the graljng scheme used.

.Findings '

None of the fodr chi square values computed was large enough
to approach statistical significance. The reported chi square values
were each less than ome. .

.
-

Interpretatdons ' ' .o

. v .

' The investigator concluded that "once a level of acquisition is
reached, it is not necessary for a teachpr to grade each refponse
submitted by his students in order to maintain the same level of
response.” He notes that the results of the study are tonsistent

v )

L)
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with the findings that have persistently appeared in studids of
partial reinforcement schedules. He alsa suggests that confidence

in the generalizability of the study's findings may.be limited by

the nature of the sample and by the limited time period of the study- -
(four weeks of the expqrimental condition), He comments qn the dif-

% ference betyeen "acceptahility” and #quality,” and.on the, difficylty

‘of defining specifically what, wad reinforcing.in the complex of ‘
' student behavior and teacher regponse that leads to the assignﬁept .
of grades. " \ . N

R s e e .
v . . R e

Abstractor's Notes *

How far can the findings be generalizeﬁ?

Among the factors that may affect our willingness to generalize .
“from this study are the following: A) the counection of study results
to weli-established theory, B) idiosyncrasies in the group or situ-/
ation studied, C) errors in design, execution, or reporting, and ,/

D) ingdequate information about important aspacts of the study,

A) The connection of study tesults to well-established theory =~
= 1f a study's results can be interpreted in terms of a well-established .,
principle or law, we can usually generalize from the study with more
assurapce. We are likely to be guspicious of generalizations, to
. areas where the principle has proven inadequaté and confident of
Beneralization to areas where the principle has demonstrable explapa-
tory and predictive power. The principle of partial reinforcement
has not, to my knowledge, proved inadequate in any situation where . .
pgrformance, reinforcement, and the contingencies linking performance,
and reinforcement were well-defined. Thus, if the current study can
be clearly connected to thg.principlgAbf partial reinforcement, we
should be able to generalize its findings' with confid¢nce. Unfor-
tunately, the linkage isn't clear. : * .

tion provided by the investigator does not clearly estahlish that
the redeipt of a grade is reinforcing. Indeed, the freqtiency of
acceptablé reports in the second, experimental four, week period is
significantly lower than that in the first experimental four week
« period. Apparently neither "reinforcement" regime is adequate to
' maintain the desired afudent.petformance. Since what defines a
reinforcement is its power to maintain performance, grading may not
be reinforcing. Thus, it may be inappropriate to put much weight
on the regemblance of this study to studies of the effects of partial
reinforcement; it is not clear that the relevant reinforcements in .
the situation have beep identified and experimentally manipulated.
B) 1Idiosyncrasies in the group or situation studied - I% we
cannot use well-established theory to guide generalization, wt
are left with using our general knowledge of affairs to assess how
far the findings of the study can be generalized. The fact that ]
those students were average or above in science achievement and had
elected the course becomes more crucial. If the results are trust~
worthy, they can probably be generalized to most other gituations

"

o . 1 o
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" 1n which students are able and interested. It is not clear that the
results can be generalized to more typical classes - those that are )
more varied in ability or that contain students with less interest or
motivation. The limited time 3pan of the investigation may be less
critical since there was no indication that the effects of sporadic
grading were ghifted any more or less by the passage of time than
were the effects of continual grading. ) . o

©

» . -

R ¢
5 St .
C) Errors in design, execution, or reporting -~ Whether or not

the findings can be generalized becomes moot 1f the findings: are
untrustworthy. Are there missteps in the Btudy or ia its reporting
that would make us skeptical of the reaults?,_zﬁe investigator chose
the wrong statistical test. A chi square tegt 1is fhappropriatg when
any cell in a contingency table has an expectad value less than five,
and each of the contingency tables in this study has such a cell.
However, use of an appropriate test - Fisher's &act test - doesn't
change the fipdings, so this error is of .no consequence. More .troub-
ling is the absence of data for one student, from the data tables.
(Data corresponding to 47 students are presented, but, presumably,
48 students were involved in the study) . Since the reporting is
otherwise meticulous the discrepancy is probably a harmless oversight,
though it is disconcerting. There,setms to be no strong reason to

» doubt the trustworthines# of the findings. .

" D) Inadequate information about important aspects of the study -
One probl

en in generalizing the findings of the :gfudy 1s that we are .
never told what made a laboratory report unacceptable. It is made
clear that "acceptability" is different from "quality." Since quality
is usually judged on the substantive content of a report, we might
guess that acceptability involves a Jjudgment about the presence of
eequfred elements in the report (e.g., are procedures, observations
presented, conclusions -drawn?) However, we don't know what standards
for acceptability the investigator applied. Consequently we cannot
be confident that we can expect gimilar results when we apply our own
standards for acceptability. * - '

14 .~
Summary for generalizibility - If we could replicate the investi-
gator's gstandards for acceptability and if our students were able and
interested in their studies, we would probably get simlilar results
from sporadic grading of student's teports. Our abilfty to generalize
with confidence is limited by uncertainty about what is meant by )

"acceptability." It may also be limited by the rather special nature
of the student group studied.

What 1s the educational relevance of the study?

Aé first glance the findings of the study seem to promise much.
It appears that we can maintain the existing quantity of student work
with less work by the teacher - a technological breakthrough, Alter-
natively (although this wasn't investigated) the study suggests that
with theipxmd effort that teachers now put in, we might be able to
get more work groT students, , , :

[ 5




Most often, though, it is not the completion of work in same ,
formally acceptable way that is educationally¢relevant. A student
might produce a formally acceptable laboratory report or .essay or

problem solution that is riddled with misinformation or mi$conception.

Students’ work is an occasion for reinforcement: it is, more impor- .

. tantly, an oqcasion for teacher assessment of what students know and
are able to do and of the correctiops of student performance and
teacher planning that follow from the assessment.

. While the kind of grading scheme deacribed by ¢he investigator®
may maintain the level of student work with less teacher effort, it
cuts down the possibilities of educationally. beneficial responses
to student work. It does this by increasing’ the time, on average,-

' between student completion of work and the teacher's 'response to the
work, It also permits most atudent errors and misconceptions (those,
in the three quarters of the work that is not graded) to go un-
challenged and uncorrected. ’

Since it is the teaéker's responée to student work that is most
likely to bring educational benefits, and not the work by itself, the
technological breakthrough suggested by this study is more apparent

, than real.
' 3
’ P ; ) ‘ -
] F > - '
4 ’ ’ ’ '
. ' .
1
M B '
A "
. ) - ‘
) .
' . . . ¢
\ v 7
G‘ . 18
« Y
ERIC 2.1

Aruitoxt provided by Eic:



EE

RIC

3
-

E] 079 472 )

Gatta, Louis A., "An Analysis of the Pass-Fail Grading System as
Compared to the Conventional Grading System in High School
Chemistry." Journal of Research. in Stience Teaching, .

Vol. 10, No. 1:3-12, 1973,
Descriptors~--*Academic Achietement, Chemistry, Educational
Regsearch, *Evaluation, *Grading, *Pags-Fail Grading, Science
Education, *Secondary School Science, Student Attitudes

Expanded Abstract and Analysis Pnepared Especially for I.S.E. by
Ann C. ~flove, Sytacuse, University’

.

Eugpose .
. 1 * -
The purpose of the study was to compare the effects of the con-
ventional five-point grading system and the pass-fail system on
(1) student achievement and (2) student attitudes in chemistry at

the secondary level. The teaching practices and techniques used by
teachers in the two treatments were also compared.

.
v

Rationale - . s
—_— “e L3
The assumptions'underlying the two grading systems were not ex-
*plored nor were reasons given for or against either ‘system. The
. & assumption was implicit that readers were familiar with tbe two
gradihg systems. N

’
\

Research Design and Procedure 4

Two treatment groups were formed by random assignment of all

. . ofs, the 196 chemistry students in one high school to a pass-fail or
conventional grading group. Each group contained four sections
(classeg). There were two teachers, each of whom had two sections
from each group and taught one pass-fail and one conventional section
in the morning and one pass-fail and one conventional group in the
afternoon. The text used was Chemistry: Experiments and Principles,
a revision of the original CHEM Study Course. The experiment was
carried out during one semester of the 1970-71 academic year.,

Student achievement was measured by two instruments, the ACS-
NSTA Cooperative Examination High School Chemistry, Form 1969, Part
I and_Achieyement Tests for Chemistry: Experiments and Principles,
Series I. Four sections of the latter (Chapters 1-3, Chapters 4-6,
Chapters 7-9, and Semester Exam) were administered. Data from each
were .analyzed separately. Student scores were divided into thrée
achievement levels (high, middle, and low) on the basis of cumula~
tive grade point averages. A 2 x 3 treatment-by-level analysis of
variance design was used for each set of scores to test two hypo-
theses: (a) that there were no differences between mean scores of
the two treatment groups, and (b) that there were no differences
between differences in mean scores of the two groups within corre-
sponding levels (i.e., interaction between treatments and levels).

.

.
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The Scheffe test was also performed on péirs of means within each
achievement level‘ .
G : e
Student attitudes were measured by the Silance and Remmers

instrument, A Scale for Measuring Attitudes Toward Any School Subject.
Form B was administered as pretest and Form A as posttest. A 2 x 3
treatment-by-level analysis of variance, with pretest scores ag co-
variate, was used to test two hypothegses: (a) that there were no

., differenges between mean scores of the two treatment groups and (b)
that there were no differences between differences in mean scores
of the two groups within corresponding levels (i.e. interaction
between treatments and levels).

. . .

«

Teaching practices and techniques were measured with the Science
Classroom Activity Checklist. A 2 x 2 treatment-by-teacher analysis
of variance! was performed to determine whether there were (a) dif-
, ferences in the classroom practices of the two teachers, and (b).
thacher-treatment interagtion. ' 4

\ . . . Tt .
- . B . PR |
-«
* t

2 .
.'Findigg ' . o ey / -

Achievement: Analysis of the scores obtained on'ihe vgrious
tests of achievement allowed the rejection of the null hypothesis of |
no treatment (main group) effect in four instances. Significant dif-
% ‘. ferences (.05 level) were found between mean scares of the pass-fail
. grading group and the conventional grading group on the ACS~NSTA

Cooperative Examination, and on the Chapters 4-6 Test, the Chapters
. 7-9 Test, and the Semester Test of Achievement Tests for Chemistry:
’ . Experiments and Principles. In all four cases, the mean scores of -
. the conventional grading group were significantly higher than the
- mean scores of the pass-fail grading group. - y g

>

»

' In addition, the null hypothesis of no interaction between treat
> ments and levels was rejected in the case of the Semester Test of
Achievement Tests for Chemistry: Experiments and Principles. The
Scheffé test indigated that on this test, the high achievement level
of the conventional’ grading group ‘had a significantly higher mean
score than the corresponding level of the pass-faill grading group.
Differences at cher achievement levels were not 6ignificant‘

~

Attitude: Analysis of the data obtained from the administration
Form B (pretest) and Form A (posttest) of Attitudes Toward Any School
Subject allowed the rejection of the null hypothesis of no treatment
(main grqup) effect. Studentg in the conventional grading group had

a significantly (.05 level) higher adjusted mean score then those
in the pass-fail group. No interaction was found between treatments
and levels.

N

\4.

3

1. There 4s a typographical error in line 27, page 5. "A 2 x 3
analysis of variance" should be corrected to read "A 2 x 2 analy-
sis of variance". Also, the statement of the null hypothesis in
pathe paragraph following does not agree with the hypothesis im-
plied in a later section.

»
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Although no interactigg wags found between treatments and levels,
except in one cagse which has been noted, the Scheffé test was per-
formed on pairs of mean acoreﬁ’of all achievement tests and thg at-
titudes Jest for each achievement level. In all cases, the at#dents
in the high-achievement level of the conventional grading groub had
significantly higher mean scores than the high-achievement levél stu-
dents in the pass-fail grading group. No significant differences were
found on any tests for students in:the middle achievement level. The
results of the comparison of means for students in the low achieve-
ment level were not consistent but favored the conventional group.

Teaching Practices and Techniques: No significant differences
were found between teaching practices and techniques used in the
classes attended by the two groups. No interaction was found between’
treatments and teachers. . “

Interpretations - . %

In 4%}, cases the mean scores of the conventional grading group
were numerically higher than those of the pass-fail grading group.
Analysis of varlance ghowed that these differences w statistically
significant at ‘the .05 level or four achievement teS%&Fand the at-
titude test, In the only case in which significant tYeatments-by-
levels in:graction was found, the high-achievement level of the con-

_ventional group had a significantly higher mean score than the high-

achievement level of the pass-fail group. From the results obtained
from analyses of the data obtained from'a variety of tests, the in-
vestigator concluded that students in the pass-fail grading group
showed significantly lower achievement of course objectives and poorer
attitudes than students graded on a conventional fige-point grading
gystem, ¢ B LS

¢

The report ends with the opinion that !‘ne results of the study

. -

ind!cate that pass-fail grading 1s not a solytion to grading problems

and that students like to be rewarded for high achievenent and will
not achieve as well if this reward is not present.

. Abstractor's Notes ] >
First, a question about methodology. The meiho@ of collegting

and handling data on the Sclence Classroom Activity Checklist ig not
entirely clear. A score for each student was apparently obtaiffed

.and used in the calculations, since an N of 189 is reported. It

would, perhaps, have been more valuable if the focus had been on the
teachers and if measures or indicators of their practices and tech-
niques had been gathered in each class over a period of time and -~
subjected to a different analysis. The data are needed because, al-
though the ,experiment was carefully designed to control for differ-
ences between teachers, the effect of teacher bias for or against
one of the grading aystems could have been controlled only if the
teachers had not known which system was being used in any class.
Since the teachers apparently did know which system was in use, it
was necessary,to determine by observation whether their practices




.

and techniques varied from class to class. As "ported, it 1is not
clear how the instrument selected for this purpose was used.

.
From the data presented the author seems justified in his con-
clusion that the conventional grading system produced higher achleve~ |
ment gcores and more positive attitude toward the subject in the .
sample studied. How much weight to put on the results of the Scheffe |
tests 18 a more difficult question. Sigce no statistically signifi- .
cant interactions were found, except in the one case, purists will
quarrel with the use of the Scheff&, However, the consistency of
the finding that high-achievement-level students in the conventional
grading group had significantly higher mean scores on all achievement
tests and the attitude test, and that the scores of the middle achieve- ‘
ment-levgl students were not sigafificantly different on any of the
tests 1s very persuasive. The probability that such consistent re-
sults are chance occurrences is low. This suggests that a study com-
paring the conventional system to an honors-pass-no-pass system might
produce useful results. If, as may be conjectured, the high achieve-
ment-level students need a high grade as a reward but others do as
well in a pass-fail system, then an honors-pass-no-pass system might .
motivate the high-level students and also eliminate some of the un- &
' favorable aspects of the five-point system. -

A number of other studies, most of them conducted at the college '
or university level, have shown that students get higher scores on
achievehent tests whén they know that they will receive a course
grade than when they are taking a course on a pass-fail basis. This
repeated finding should make us reexamine the reasons for using a
pass-fail system. Since it seems clear that conventional grading
produces higher achievement scores, pass-fail grading can only be
justified, if at all, on some other basis and the outcomes evaluated
by some. other means.

~ s
B

Another point.worth considering is the motivating effect which
grades apparently have, at least for high-level students. Results
of this and other studies make it appear that the desire to receive
a high grade motivates students to learn the material which they
will need to know in order to answey correctly the questions on the
achievement tests. Since we know that most of this 1s soon forgotten,

we might profitably ask whether students could be motivated to .
study ah@ learn by some other method which would produce more lasting
outcomes. ; )
. .
[}
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Herron, J. Dudley, "The Effect of Behaviozal Objectivea on Student
Achievement in Colleége Chemistry." Journal of Research in
Science Teaching, Vol. 8, No. 4:385-391, 1971.
. Deacriptora--*Achievement, *Behavioral Objectives, *Chemistry,
© . *College Sc%ence, Instruction, *Objectives

-

Expanded Abstrsct and Analysis Preparéd Especially for I.S.E. by
Vincent N. Lunetta, University of Iowa. M

€

Purpoge

Does the achievement of students in a large introductory college
chemistry course improve when they are given lists of course .objec-
tives? Are there treatment (presentation of objectives) - student
ability interactions? !

’

b
Rationale .
‘The author relates the investigation to four priot studies
evaluating the effects of providing students with instructional ob~
Jectives. He concludes t the studies have yielded little infor-
mafion concerning the value of course objectives to student learning.
The contextual framework of the study is limited to the effects of
_petformance objectives on student leaxning, the authotr does not re~
late the study to more general models or to.& theoretical structure.

-
.

Research Design and Procedure .

~

Sixteen conventionally dssembled class sections of approximately
24 students each were selected for the study from the 650 students’
enrolled in the freshman chemistry course for science and engineering
majors at Purdue University. Each of the 16 sections in the study
was assigned as an expexinen;al or as a control group. The treatment
_ consisted of handing out six lists, containing a total of 131 perform-
ance objectives, to students in the experimental group during weeks
2,3,5,7,9 and 12 of the 16 week term. (The objectives were pre-
psred by the investigator on the basis of course outline, assignments,
past exsminations, and the test; "no effort was made to make the
exsminationg correspond exactly to the objectives lists, but ...
substantial overlap did exist." Fifteen sample performance objectives
are included in an appendix to the paper.) .

The criterion tests were three regularly scheduled hour exsmina-
tions preparad by the course lecturer. The papér does not provide
informatfon defining the weeks in which the exams were administered.
Student SAT scores were used to divide the sample into three ability
levels of approximately equal size. Analyses of covariance were run
to determine if there were differences in mean scores for each of
the ability subgroups on each of the three examinations. Analyses
were also run to determine if there werc-differences in mean scores
for the total experimental and contrdl groups. Similar analyses ‘Were®

Q 23
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reported using "diagnostic" pretest scores as the covariate and as
the basis for separating stsudenta into ability subgroups in place of
the SAT data. The disgnostic test was administered at the beginning
of the semgster. In the data analyses the individual student was
used as the experimental unit rather than class groups.

.
- [y

Findings .

Kuder-Richardson 20 estimates of reliability for the thtee exams
ranged from .68 - .72,
) \ .
" Analyses of covariance did not show significant differences in
means for the first and third exsminations. A significant difference
/ favoring the experimental group at the .Q5 level was found for the
second exam. Adjusted test means on this second exam using SAT scores
as the covariate showed a difference in means for the lower third of
the class favoxing the experimental group at the .05 level. A dif-
ference in means favoring the experimental group at the .0l.level
was found for the upper third of the classon the second exam. For
the middle ability group the null hypqtheais was not rejected.

Using the preteat scores as covariate and as the basis for
separating the class jnto ability subgroups, significant difference
(.05) favoring the experimental group again appeared only on the
second examination. In this analysis, only the top third of the
class showed a significant difference in means favoring the experi-
mental group (.05).

.
f . « .
« N - ~

» N e b 4
,

Interpretations . .

"The data for ?m 2 auggest that,1n,a latge course in which
students may have ditficulty in unders(mding exactly what is ex-
pected of them, the simple procedure of providing a list of behavioral
objectives will help them learn the. required material. Wit is not

clear that the procedure is more valuable for one ability group over
another ... no consistent treatment -,ability interactions were found.”
The investigator offdrs the following reasons differenc«s were
found on;lb in the second of the three. aminat

. *

»

(I) The quality of objectives was' not. indform. Objectives

for Exam 3 were particularly awkward. .
o~ -
(2) Exam 1 is essenti a ‘review of concepts that are’

.normally taught in a high school cheémistry course and
all students in the study had completed high school .
chemistry. For this sxam the 1ists of ohjectives .
added little infordation.

The investigator suggests that the observed differences may have
been the result of more meaningful preparation by graduate instructors
in charge of the experimental groups since the objectives were avail-
able to them rather than the result of more meaningf.ul study by thé
students in the %mental group.. .

ERIC ( <14 N L




LY - Abstractor's Notes

~

Thi. research study investigates an isgue of contemporary ecgn-
cern and interest in educhtion. Qne may question whether the author
has related the study and the paper sufficienmtly to' other relevant
investigations outside the area of science education. One may also
question why the study was limited to an investigation of cognitive
» variables. What effects did the objectives have on learner attitude
and interest?

The’ most serdous question that must be raised is whether the
study clarifies the questions the author has set out to investigate.
Certainly, the implications that can be drawn from the study are con-
siderably narrower than the title gf the article would imply. The
significant differences favoring the experimental group that were
observed in one out of three exams can hardly be generalized to a
broader population in spite of the reasonably large sample size.

What 1s the detalled evidence and rationale that enables the investi-
gator to discriminate between the results of Exams 1, 2, and 3?7 The
,decision to uge the individual as the experimental unit can also be
questioned in spite of the fact that a rationale for that decisien
is discusged in the paper.

I4
]

"The paper reports data and findings more carefq}ly than do many
contemporary papers reporting research study. In‘fet, the author
1s to be commended for his candid and explicit comments regarding
t?e aress of veakness in the invesfigation. He has pointed to many
the limitations in the study that are outlined below. The follow-
i3g factors could well have masked the effectd of the variables the
inwestig;tor intended to examive. P

!
1

a (1) The questionable assumption: that no differences existed in
tha teaching abilities of the graduate instructors and the methods
of hssignnent of.students to those instryctors. . . A

T (2) The failure to reference exam items to specific objectives .

given to the students. (At feame an wfter-the-fact review might
hlve‘been conducted and selected.iteéds eliminated from ,the examina-
tiona on that basis. A fore optimum appraach would have been to use
the pirfotmance objectives as critéria for creating the examinations.)

(5) The effects of the lists of objectives on the inatructors vo-
of the .experimental groups.‘ (The investigator should have given the
’ objectivcs to all of the inltructors or to none of the instructors
_fn botl the experimental and control groups’, since he was trying to*
asses: thp direct effects of objectives on student achievement ) .

(4) The lack of explicit information pravided atudents regard~
' A tng the nnture of the lists of objectives.

.

o 7 (5)‘ The lack of control over access to the lists of objectives.
- (Studentd i3 the contrdl group may well have received the lists from .
’ friends 1n'the expefinental group.) .
» LY
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” (6) The quantity of implicit and explici,t information concern- ’ ;
idg the structure and goals of .fhe .couxse available to_the students .
through media other than the 1{sts of ,objecti.ves. "f:

N J
4 s 0 |
- |
. Mthough the Author’ refem o this investigation as a, pilot ‘, |
study,"” he does not elaborate upon the implications'bf the study’ |
’ for future researth. He also does not discuss the implications of
the limited findings for course design ot instructiqn. R . . \ J
.
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i Socioecdnbmic Status " ., .
" Rl . . L ' ., -
Expanded “Abstract ‘and Analysis Prepared Espeqially Yor I.'S'.E by LY
<" pavid P Butts, University of .Georgia. . ] . "
. . . S I «

R of dis‘tdvantaged Mndexgsrten children. . TR . 5
Rationals 3 o s

~

" two classes ~ one morning (C1) and ane’ afternoan (€7).- were the

1

n'
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Huf.f Phyllis zmd Harlin Languis, 'Tl'ne Effects ‘of the, Use of Acf.ivities |

of SAPA on the Oral coméqioation Skills of .Dissd’vantaged Kinder=.
gtrten Children." Journal of Research in Science Zpathing, ° . ]
Vol.710, No. 2:165-173, 1973; & ¢ Tt
.,’ Desctiptoi‘s--tComhicstion Skills, *Dissdvantaged Youth, L.
“Bducatibhal Rese rch, *indetgarten’Children, Language bevelop-

ment, *Langudge Kills, *Media Selection, S,c.ience Educatitm,, ,

"eTo investigate t.he,effects of partictpetidn in the activities of
Science - A Process Approach (S-APA) on the’ n;:al communicat fon’ skills

-
A - .
-

Science activities require the use of commumnication skills to™
allow the. child to exchinge'ideas, identify problems, and intetpret
eventa,— Thus 1t is logical to expect that children vho lack comuni- '
‘cation skills, can j.m?rove these skills by participating‘ in scienqe
. activities. < R e !
< . ,’ [
Several.stutles have been conducted to test this hypothesis by.
applying tHe progyam Science - A Process Approach. Horn amf Stemnlet
found that with. Spanish‘-speaking Sirst grpd%s,‘pai&icipa&ion
concreté manipuldtion activities.gave these children s foundat on .
for succegsful learning. Ayers and Ha‘sqs “foudd that’ "language Bkill1s . .
related t8 reading readiness.of kindergarten childrem inc.rexsed with
completion of Part A of Sctence ~ A Pmceaa Approach.‘

. .
. v .

s, H

o . R . L4 v

v -

Research besign and Procq_'i'e ! " ]

b v ' .

The subjects used in this study were' 113 kindernriun children
in an inner-city schoél. The subjects were enroiled in four classés,
two' morning and two afternoon. The experimental gruwp consisted of

a randomly, chésen morning (Ej) and afternoon class (Ep). The other.

control-group. The. control group was made up of 48 students, 24
femqes and 24 males. The experimental treatment group, consigted
of 52 students, 23 females and 29 males., R
All"'subjeets were given a pret.est - the Test of Orfl‘. Communi-

cation Skills (10CS). This test muasux;es six oral ttenemitting
(speeking) skille vhich include. *, . i

. lsnguage output and expressiveness .

O 2) vocabulary - CLm




Te

3) general’ mo;ning and ideas

=-":.--.-‘. .* &) .sentence s’ﬁmcture .
.5 defining words gy ’
oL 6) ;verage length of sentences )

'I‘he I‘OCS also yields t:iio ornl receiving (listening) scores including.
w ', 1) . listening behavior" .
1 2 Hatenidy gomprehension
The treatment consisted of 22 lessons, a through k, in the activ-
. _ities of Part A, Science - ABrocess Approach for the experimental .
= . groups. The cotitrol groups were praesented with 22 legsons from
* Springboards to Science. The investigatnr taught all lessons to all
groups.. The lessons were presented in half-hour periods, two days |,
" per, week for L2 veeks, Thq lessons from Springboards to Sciﬁce
were taught by demonstration - presentation approach and questions
asked by the teacher. The teaching approact for Science - A Process
roach was guided by an inqbir,y-discovery technique. The children
e ‘were given the mterillé and wara free to explore and discuss their
observ;tions. . Yoo . § N

ER Yie
. .
’

At the end of the treatmant 100 of the oxiginal 113 subjects
| were given the’ ‘Tocs is.2 poattes‘t:. o

-~ Tt - ' ' I R
+* * Findings “__:' , PRE

Using the onedw:y analysin of v&ﬂmce, the'JNCS preteat scores

were analyzed and théxe were no signi.ficant differences tmong the
four groups. S e T

“

. Relative to hypothes:la one, it. vas found that the experimental
‘subjects of ‘this study perforxﬁqd significmtly better than the_ con~
trol subjecgs in total transmitting skills and on the- oral trans-
nmitting subgkills of Janguage dutput and exprennivm{“ ess, vocabulavry,

.*  general meaning ind idpas, and sentence structure. Thus disad-
vantaged studants who participate in Science - A Process Approach
do giva more trﬁnsmitting in communication skills than similar students
vho participate in a dif eteqt science curriculum,

- Intemretagion \

that oral comunication

. From this study, it can be concl
skills are clearly enhanced when SAPA Curriculum is presented to dis-
advantaged kindergarten childten. o ) .

N . Abg_ttactér's No'tf:es:. . '

*

This study provides meaningful fresh ingights into a continuing
search .for bettet ways to assist children with lparning problems.
While the results are useful, tha rationale of the study could he
; substantially strengthened if the authprs had shared with the reader
- the reasons or the logic of expecting one bc.'le:nce curgiculum to have

. ’
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been useful in' influencing the communication skills of five-year
olds. Further, it could be questionedkas to why science was selec;ed
as a subject,rather than music, dramatic motion or mathematics?

As the description of the procedﬁre is studied, the reader is
told that the investigator taught the sdience curriculums to the
experimental and control groups. The outcome of this contrast in
school experiences 1s significantly different. The reader 1s left
with the inference that it is due to the purriculum variable. But
left to one's imagination is if this is due to specific differences
in either substance or children-teacher interaction between the o
treatments. . Or might the contrasting results be due to children's
interest in the science topics--unless the topics in each program
were the same. Unspecified by the authors are the variablesd which
were qgntrasted in the treatment. . . e

-

. . .

In refleqting on the findings of this study, one should be
able to now reexamine the linkages between variables and speculate
on probable causes. In this study what do the findings now tell us
aboug hdw communicating skills and science instruction are related?
That they appear to be related is evident. That this relationship
is due to a specific curricutluil, Science - A Process Approach, or
the content of the science instruction, or the teacher, or the
students, or the instructional materials, or the teaching strategies,
or the time of day or other variables is not considered by the authors.

Finally, the authors of this study are the best qualified in-
dividuals to specify the implication of their study for instructional
programs for young children. While briefly alluding to this respon~
sibility through a "perhaps” statement, the report of their study
could be strengthened by thorough discussion of what the findings
of their 'study have to say to the teacher of young children.

. '
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Hunter Walter E., "Individualized Approaches to Chemistry va. Group
‘Lecture Discussions," Journal of College Scipnce Teaching, .
Vol. 2, No. 4:35-38, April, 1973,

Descriptors: *College Science, *Chemistry, Evaluation, Educar
tional Research, *Group Discussion, Instruction, *Individualized
Instruction, Science Education, *Science Activities

¢

Bxpanded Abstract and Analysis Prepared Especially for. 1.8.E, by
Glen S. Aikenhead, University of Saskatchewan.

Purpose
i Y .

The following questions were posed: - < N

(1) How does the individualized learning apptoach compete with a
group lecture approach with respect to general chemistry
achievement? L

[ » '

(2) What effect does a pretest on unit objectives have on
}achievement?

(3) what effect do learning theory lectures have on'achievement?

(4) What effect does criterion evaluation 'of the unit test have

(89)

2)

Rationale’

No rationale was stated.

" research,

“exd

Aruntoxt provided by Eic
g b
. .

LY

on achievement?

v

These led to the following null hypotheses:

< »
there are no significant achievement differences between
students in the different treatment groups, as measured by
the unit test scores.

H

there are no significant achlevement differences between
students in the different txeatment groups, as’ measpred by
the final test score, f

' .
there are no sigmificant intexaction effects betweén dif-
ferential treatments and the pre-existing conditione of
high and low SCAT scores, as measured by student achievement
on unit or final tests..

«

. .

there are'no significant interaction effects between dif-
ferential treatments and pre-existing conditions of high and |
Jow high gchool rank, as measured by student achievement on
unit or final tests.

)

:

B

Bl

.
* v
]

No theoretical models, no previous
and no underlying sssumptions wére mentioned.’




Research Design & Procedure ' . . }

Sample. There were five groups, each with 24 subjects randomly
selected from 214 students registered in a general chemistry course
at Meramec Community College - ' .

Design: A randomized, posttest only, experimental design was
used, not only.to compare "individualized learning" vs. "lecture”
groupg but also to study three variations of the individualized learn-
ing treatment. Treatments lasted for one semester and were as follows: .

Group 1 ("individualized learning") ~- individualized materials-
“{readings, audio tapes, experiments, demonstrations, films, work
‘ sheets, lab reports, seminars, and problems)

'Group 2 ,pretest") -- identical tq #1, plus a pretest before -
each of 11 units, ) . ) )

Group 3 ("learning theory") -- identical to #1, plus four lectures
- throughout the:semester on how to learn chemistry. *

Group, 4 (“critev&on unit test“) - identical to #1, plus an

. insistance upon at least 90 percent achievement on end of unit
tests. -
Group 5 ("lecturzl) — similar to #1, except the individualized
learning activities were replaced by two lectures covering the
same concepts. -

.

»

Blocking. §q$h~group of 24 subjects were blocked in two dif-~

ferent ways for two separate analysis high/low SCAT and high/low high

school rank. . } !

[

Q

Dependent varisbles' Unit tests and a final exsmination were used,

" both purporting to' .assess chemistry achievement (ng reliability and 4’

’
*»
v

. .:. K

validity data were reported) e
‘s ) N
Analysis: ANOVA was used once for each’ type of blotking and for
each depeudent variible, followéd by Tukew gap tests

S N . .
., . ‘.

A 1 8).’7 | | .




Findings
b 3
Summatry of Significant Findings
Measure Analysis | Source of Variation Significance
‘ ] . I . . . -
} UNIT TESIS ANOVA SCAT . - . .001 |
. - _H.S. rank - ~. ..025
| . ] ~ Treatment . 001
| - Treatment x SCAT T .001
} Treatment x H.S. rank/, .001
. Tukey Groups 2 & 5- . T .01 N '
%85 . \ .01 .o
FINAL TRST ANOVA SCAT ' .001
H.S. rank . .001
. Treatments . .001
Tukey Groups 1 & 5 | .05
[ . . 2&5 ¢ R .01
3&5 ' 01 (sic)* -
4 &5 .01 ’
¢ . . : .

.05 level of probability * It should be 0.1.

. o)
In other words, the findings reported were:
(1) "True achievement-Oifferences,” as measured by final and
unit teat scores, "exist between expetimantal treatment
groups.” .
(2) "True achievement differences, as measured Wy final test
_scores, exist between groups receiving an individualized
' learning activities treatment and groups re.c.eiving a lecture
'treatment. et .
(3) "Significant achievement increases, 28 measured by‘final
test scores, may be expécted as & result of pretesting on .
,unit objectives plus individualized leatning activitias," «,

{4) “Incremental achievement differences, Xs measured by final
test ecofes?ggxiat as a result of crite ion evaluation of

\ unit tests." — \ o

(5) "Learning theory lectures do not produce incremental achieve- |
ment differences, as measured by the final test scores ‘
unit scores." .

(6) "significant interaction exists between treatment and
scholastic ability" ... and between treatnent and prior
academic achievement, as measured by unit test scorea.
- (The interaction was not descxribed.)

3

3 ] 32 . .
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Interpretations .
°
"This research confirms the hypothesis that test achdevement in
general college chemistry 1s directly related to the intimacy of
student participation in the learning process ... Research results
clearly indicate that students in the individualized learning pretest
4 treatment group achieved at a higher level on the final test than the
othe& treatment groups. The researcher conclud®s that practitioners
can expect positive incremental differences, in final test achievement,
when pretestfng is used.... I conclude that the externally imposed
requirements of unit test achievemént are directly related to increased
unit test achievement.
2 D
This research supports the utilization of an individualized approach
to general college chemistry."

k

Abstractor's Notes .

N
~

The omission of a rationale means that: (1) there is no theoretical
framework from which rational hypotheses may be fodpulated, and (2)
there 18 no review of similar studies in the literature which might

"have given a rational context for the present investigation.. (A review
of the literature may have mentioned studies by Grobe (2) and Vander Wal
(7), both of whom essentially found null results on a greater variety
of dependent variables.) Anderson's (1) plea for ratiomally based
regearch could be reread to advantage by all researchers.

One basic quality of research is its ability to be replicated.
The present study does not appear to be replicable because the descrip-
tion of the independent variables is not in operational terms. ,For
example, what was the role of the professor? What does "lecture" really
mean, in operational terms? A plethora of curriculum X vs. curriculum
Y type of studies during the 1960's has not’ yielded reasonably unam-
biguous results for this very reason{Robinson, (6)]. One of the most
useful methods of operationlizing independent variables is the use of
a check list. "Kochendorfer (3) demonstrated the feasibility of this
technique. Several researchers have followed his example; for
example, MacDonald (4).

The randomized, posttest only, experimental design (Campbell and
Stanley's #6) is a paradigm most researchers strive to adopt. The
present inventigation is an exemplar in its application.,of such a
regearch design. While the ANOVA should give reasonably good results,.
the more powerful analysis of tovariance is traditionally favored as '
the appropriate statistic of apalysis. It is also customary pfactice
to describe the significant interactions when one discovers them. ,

The instrumentatich is fundamespal to any jinvestigation. Unfor-
tunately, pertinent information concerning the dependent variables is
missing in the present investigation. It 13 essential fof’a researcher
to report test validity and reliability data.

The researcher always walks a difficult ling between oyergener- .
alizing his conclusions and not generalizing enough from his specific
set of results [Rathg, (5)]« However, his logic connecting his
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results with his conclusf%ga'must be tight. The reader may wish to
reexamine the results and the conclusions of the present study. Only
conclusions #3, 5 and 6 are actually supported by the results in the
summary table. The Tukey gap test revealed no significant differences
among the first four experimental groups, unless a case is made sup-
porting acceptance of 0.1 level of probabiﬁ}ty. In addition, an

argument is required to logically conmect "individualized learning"
with "{ntimacy of student participation in the learning process."

A research studygeared toward articulating knowledge in a partic-
ular area will have different criteria associated with its generali-
zations than a research study aimed at evaluating a learning experience.
In the latter case, not only is statistical significance a concern, but

- the common sense significance should also be discussed in order to give
a-potential program adopter a possible basis for making a decision.
That is, is it worth.all the trouble of changing to an "{ndividualized"
program when one might expect the reported improvement in student
achievement? In the present study, the "lecture" group is about a
standard deviation below the "pretest' individualized group. Most
researchers would likely agree -that this observed difference likely
represents a sizeable or worthwhile increment in achievement, sizeable
enough to warrant the adoption of "pretest individualized learning”
(assuming one could replicate the program). This issue could have been
discussed by the author, thereby supporting his final interpretation
that his "research supports the utilization of an individualized
approach to general college chemistry."

1]
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Johnson, Roger, Jr., "The Process of Categotizing in High and Low
Socio-Economic Status Children.” Science Education, Vol. 57,
7, 3

- No. 1l:1~ anuary- March, 1973. .
Desc ors~-*Cognitive Ability, Bducationdl Research,: ) .
*Family Background, *Learding Processes, Racial Composition,
Science Education, *Socioeconomic Influences, *Student
Ability, Visual Measures . )

Expanded Abstract and Analysis Prepared Especially for I.S.E. by
-Rita W. Peterson, California State University at Hayward.
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Y] Purpose . . « oo ¥ .,
v ,’ h' L. PO - L °
In this study an atfempt was made. to exagine the cogmitive be- =,
-;’ havior kn as categorizing among high and loy socio®ecomomic

status (SES) children, and to identify gstrategles used by these
children as they were observed in the process of categorizing.

The ability tp categorize /waa describ® as “an indusive pro-
cess which combines observing (recognition of attributes), comparison
for differences (discriminatﬂon), and comparison for similarities
(equivalengb) The specific stage of categorization examined was
that characterized by consistent, exhaustive, dichotomous groupingb
LY
. 1

Rationale .

Along with other mental operations, the ability to categorize /’

has recently been accorded considerable attention due to the shift

An importance from verbalized knowledge about science toward an

emphasis on the cognitive processes associated with science. Gagne's

model which describes the basic cognitive procesbes of science .
(observing dhd organizing environmental stimuli) served as the //
theoretical framework for this investigation. References to Inhelder /
and Plaget (1964) and Vygotsky (1962) allude to the developmental /
inature of this important cognitive behavior,

/

-

. Research Design and Procedure

The population consisted of 60'kindergarten pupils randomly
selected in equal numbers from four high SES classes and four 1
SES classes in the Oakland,Unified School District of Oakland,
California; chi square tables were used to determine the appropriate
sample gize to meet a desired explained variance level of at least
25 percent, Children were tested in small groups of four and five.

Four tests from the Lawrence Lowery Visual Resemblance Sorting
Tests were sdministered to assess pupils' ability to categorize.,
Pupils wers asked to categorize pictures according to shape, size
and pattern using attributes singly, in paired combinations or in
a triad: Test I'required finding a picture that resembled an exemplar
from a reservoir of pictures; Test II required findings two pictures

{AFulext provided by enc
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that resembled each other within a reser¥oir (no exemplar); Test III
required finding & picture that had no duplicate among a reservoir
of scattered but matched pairs; Test IV required finding three pic-
tures that were alike within & reservoir (no exemplar).

Individual interviews were conducted with a small group of the
original sample for the purpose of studyilng strategies. Pupils were
asked to discuss their golutions to the tests, and to replicate the
tests using panipulative blocks. ! . .

Eye movements of pupils performing written tegts and finger
movements of pupils during interviews were also expgcted to provide
the investigator with information about categorizing strategles used
by pupils.

. Analysis of Variance (Newman-Xuels Pogt Hoc procedures) was
carried out on written test results to determine differences in per-
formanoe between (1) high and low SES groups, (2) Tests I, II, III,

. . and IV, .and (3) test ‘items varying in difficulty. .

- » .
. ~ . ¢ N
. 3 . . ¢

Findinga ' - K . ;

Profiles of test scores between SES groups weée strikingly
similar. Yet, results supported the hypothesis that high SES pupils
were more able categorizers than low SES pupils. Differences between
overall means for the two groups were significant (F = 21,55, Alpha =
+05). The performance of high SES pupils was consistently superior ’
on all, tests; however, the difference between groups was not signifi-

‘ cant on TestpIll,

Comparigons of performance on different tests revealed that
kindergarten children can find duplicate pictures in a reservoir of
pictures when an exemplar is givea (Test I) more easily than they
can find two or three identical pictures in a reservoir whea no
exenplar is given'(Tests II and IV) and more easily than they can
exclude a picture whic}y’has no matched pair gthin a reservoir (Test
III). Performance op Test I was significantM*better (Alpha = ,01)
‘than performance on.qll other tests. N

Pupils were found to categorize best when‘test items involved
the attribute: shape. Percentage means were used to report test
item difficulty; in descending order of difficulty, the test items
were solved correctly by the following percents of pupils from the

, combined groups: shape - 91.7 percent, shape/size - 70.4 percent,
shafe/pattern -~ 65 percent, shspe/size/pattern - 55 percent, size/
pattern ~ 52.9 percent, size - 46.7 percent, aund pattern -~ 35.4 per-

ent. Differences between test items were reported to be signifi-
cant (F = 51.26, Alpha = ,05),
Descriptive data on strategies were limited, the author pointed
out, due to the techniques used. In general, eye movements appeared
. to indicate the random choice of & picture from the reservoir and a
one-by-one comparison of the picture with other pictures in the
reservolr. When an appropriate Batch was not found, a new picture
was selected and the process was/repeated. This strategy was least

‘
%
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effective when pupiln were hsked to find three identical pictures.
After marking the first twoepictures, pupils appeared to switch
attributes and mark a third picture which shared ,some attribute with
the second But dot the first marked picture.

’

s
N ey
.

Interpretatfons . «-. . i - : ' o

O PN , .

The superior performance of high SES pupils'on categorizing
tests 1is interpreted as evidence that "SES difference is deeper than
just® 'basic skills®' in reading, language arts and other school tasks."
'l'he cluster of variables constituting SES, the investigator argues,

"seems to pawerfully influence development of mental operations re- '
quired to master basic skills."

.

. > .

. Inview of his findings, the inves/tigator recoummends practice .
or guided experience where needed to enhance the developmept of this
cognitive behavior. Hb alludgs to a possible implication for ele~ .
mentary school science programs, and pretesting of cognitive abilities.
Finally, he suggests the need for a study "aimed at multiple cate-~
gorizing situations and strategies over gevetnl years of development..'

’ b

* Abseractor 8 Notea

Mr. Johnson has conducted q investigation whieh ig of interest
to us as science educators because it advances our knowledge ‘about
one aspect of the cognitive process known as categorizing, as it has . -
been observed mong high and lad SBS kindergarten pupils. ' :

The paper is easy to read. It is clearly anchered to a sound
thegretical base ( , Inhelder and Plaget, and Vygotsky). The
statistical analyses re lppropriate ‘to the research design, And,
the findings are presented in a reasonable and logical mammer. 1In
terms of these aspects, Mr. Johnson's research might gerve as a com-
mendable model for others. '

I'yould like to pose some questions now which might be regerded
as "minor but worth mentioning" inm the interest of begimning re-
searchers. . . *

What is the hypothesis? The purpose of this investigation is
expressed clearly dnd succinctly: to examine categorizing performance
and strategies. However, Mr. Johnson has kept his hypothesis that
high SES pupils are more able categorizers "hidden.under his Intro-
ductory vest," and reveals it as an hypothesis only after he furnishes
the evidence to supfport it in the Regults. This is not a serious
matter, but many readers prefer to have the suthor's expectations
made explicit from the start. Though few would expert hypotheses r
to be numbered, lettersd, or indented in research publications, most \
readers expact comnsistency. When initial references to hypotheses .
occur midway through ‘an article, some resders pause and wonder what
else they may have missed up to that point. °

’
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WHat-is the background of the subjects? The function of thiﬂ
investigation was to survaey.the status of a particular variable, & .
process called categorizing, among two geographically'sepkrated pop- .+
ulations. In cases where the variable being asdesged is not intro-
duced by the investigator but is prestmed “to haye ‘developed through f
other influences (#a this case, socif) and econoﬁlc), readers look
to the invegtigator to aummarize all available relevant information
. on the comparability of the two populations gatpled. R

- Although Mr. Johnaon notea that kindergartene;h were aampled
"to minimize the influence of exXtended school axperience& bachground
on the previous experience of the\subjects is 1imited. It would be
helpful to know (a) how .early in the schBdl year, the researgh wls
. conducted, since :ingtruction in_categorization is part of the kinder-
garten, curriculum ¥n many schoolg, and (b) whether pupils in any of _ ¢ .
. the eight classes sampled had received formal training prior tq . |F-
kindergarten, since many high SES pupiils attedd tursery schools and.
since some low SES pupils in the Oakland Uaiffed Sehool} Dfstrict re-
ceive enriched experiences through prdgrams aucﬁ as Head Start and -
'L funding designated by legialative actiong g .0 ;
N d - a

What_about the test and interview? A numbéf of tcéts are dvail-
' able which may asgess pupils' ability to categorize. Any normqtive .
. data or information on the reliability of the Lawrence Lowery Visual ..
Resemblance. Sorting Testa would have been ‘useful for readers inter-
ested in comparing Hx Jchnsou s findings vith other resea:ch...

R

. The descriptive da¥a on the "£oilow-up ihterview&' are’ extremel
“t . .interesting because they hold the potem:ial for providing 4mportent
T «, clues about similarities or differences in ‘sfrategies used by high, * .
.-and low SES pupils.’ However, the description of the proéedure fol-
‘&OUed during the follow-up interviews 1s somewhat skotqhy It would
‘be interesting to know (a) the number of pupila.interviséed, {B) the.
approximate duYation of the interviews, and (c) perhaps even the .ze-
. lationship of performance on the manipulative blocks test to per-
. ¢ formance on the written test.: ) s .

4

" How are the resulbs related to the theoretical model? In this
investigatiocn, if one assumes with Inhelder and Pilaget (1964) that
. the ability to categorize is developmental or:'begins at birth," ,
according to Mr. Johnson, then he becomes curious about how the find-,
ings described here——specifically, on differences in difficulty
between tests and test items-—relate to various notions about the
development of the categorizing process. The theoretical conntction
is possible to make, of course, but it is not too obvious in the
suthor's Rationale or Interpretation.

Some final descriptive refarence which explores how the above-
mentioned results might be related to specific aspects of Plaget's
. developmental model, of Gagnf's model on the hierarchical nature of
cognitive processes in science, or of the work done by Lowery and
Allen (1969) would be quite valuable. Mr. Johnson makes this kind
of theoretical connection very wffectively with s brief reference to
Deutsch and Brown (1963) and SES.
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Visually Jmpaired Young Children.” Journal of Research in
. S2ience Teaching, Vol. 10, No. 1:83-90, 1973,
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Expanded \Ahstracc_ and ‘Analysis Prepared Egpecially for LS.E. by
Delmar Janke, Texas A & M University.

.

Purpose L

The purposg of the study vas to investigate PiagetTs theory of
equilibration by compaying the effect of direct experience with ob-
Jects on the logical reasoning ability of middle class (MC), cul-.
turally diverse (CD), and visually impaired (VI) children.

: I;!‘one exXperiment a Piagetian task was used to compare the
clasgificatory abtlity of MC, CD, and VI groups of children studyjing
SCI8 Material Objects wlth, those who had not studied the unit.

-

Another experiment measured ME and VI students’ ability to name

properties and materials- and to sort objects. N
« . 2
\ R?tionale N - w M ‘:‘ . -‘.“.

.

The investigators identified several earlier studies which com-

pared 'the logical reasoning abilitfy of children from dif ferent en- .,
virofimants. . : <0

-
’ .
I3 ?

"Bovet (1) and Bruner (2) studied childrén without scHool ex-
perience and found' they learn conservation of substanck and liquid
more -alowly than do children who &ttend school.” Culturally dis- *
advantaged children progress at a slower rate on classification than-
do middle class children (3), (4). Hayes (5) and Newlaid (6) have
shown that visually impaired ehildreq.perform'mqre poorly than
sighted children on tests of inteiligence. Piaget (7) reports that

»blind children, hadatise they lack visual experience with objects,
dévelop logical abilities more slawly than ‘sighted children. Claggi~
‘fication. tasks have béen used in many of Flaget's (8), (9) studies

‘of logical reasoning. Several recent elementary school curricula

" include units to give children experience in classification (10),

. (A1), (12)." . . X

. Research DesignAmd Procedure ¥

r'd -
A. First Experimefit ' ! ) . i
) The first oxperiment invdlved 197 first grade students --
four CD classes, ,five MC classes and one VI class. The experimental
group consisted of seven classes (four MC, two CD, and one VI) where

Q - ‘ .40 . ’
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SCIS Material'Objects had been taught. Thé control group consisted
of déne MC and ®wo CD classes., The VI class served as its own controL
oo due to the small number of subjects (N = 15),, A . L
. Vv ot vt [
. . The investigaton discussed with each class what’ it oeant to * *
float and what it meant to sink, Then each student was given ten

objects or.a tray and asked to sort the objects inté two piles ‘-~

.
*

eink The studcnt' was then asked to test his predic

e

t

Following this the investigator inaividnally *intetrviewed each

student using 5ix questions adapted from Inhelder and Piaget. Finally, -

) eaeh gstudert was assigned to one of three stages of development simi-

larato the stages described in Inhelder and Piaget (3). . !

"B [}
: B. "sdcond Expetipg ’ ) ‘ o “
' The second experiment involved 30 first grade studenta -
15 MC ‘students and the same 15.VI students who were tested in exs
periment  one. In this experiment #l1l students sexved as their own
L con_tr(,ls' . . T N g <
The inveatigators devised a test of ability-to (1) nme the
' classes that an object belongs in fi e., to name the materidls
and properties of gbjects), and (2) sort objects. Each child was .
given eight objects and asked two questions of each object. "He ves
first asked, "Here is the first (etc.), objéct Can you describe’
" this object?” After he had answered that question he was asked, -
"Whet else can you tell me about it?" The objects were, then placed
‘in a trey and ' the students «did -a Sorting exercise .l
) The investigators 1isted and ’b@tegorized a.ll of the descriptors ..
.. . in the first part of the experiment into three categories: properties,
i preptoperties, and others. Foy the sdrting task, thes ipvestigators
categorized the studénts’ reasons for forming the groups according |
" to, the stages deseribed by Inheldex’ snd Piaget (9)

’ -

indigg \

. , A , . 3
* * A, First E;Eperimsnt' - \ ’ m .

! 'I'he ‘investigation re\;eeled _that experienxally disadvantagad
first graders (both CD and VI) who had atudied Material Objects |,
scored significantly higher on tfie floating lnd sinKing exercise than
did their controls. The M students scored very high on the exer-
c{se whethet or not they had studied Material Objects.

Y . . ’ -
.. - .

-

P ) . .
Scores for the VI and CD students who had studied Material
Objects did not diffét significantly from each other on the pre or
post - tests. However, on both the, pre and post - tests they dif~
R fered from th’e MC students. . . .

- B, Seconé Experment ¢ .

. . In the "oaming the cldsses"” portion of the experiment both
the MC and the VI atﬁﬂcnts .used significantly, more properties on
the posttest than on the ptetest. The VI students also used signifi-

, cencly mbre prepzoperties and total descriptors on tha posttest than

-

o L a gy .
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those which he thoughit would float and those which bi{tht’mght vayld

-




on the ptetest. The VI students used sIgnificantly fewer properties
and Jpreproperties than the MC students “on the pretest while on the - .
posttest there were no, aignificant_difterences.

J .
Results from the sorting exercise revealed that the study of
Material Objects improved the performance of both the.MC and VI

students. There were no significant differences betweehthe two

_groups on either the pretest or the posttest.

<\

v .,
LAY 93 .
N 4

. ~Iﬂteggretationa . L ‘

A

&
The inveatigatorﬁ drew the follcwing intetpretations from the
study H “
"This study shows that direct experience with objecfs can lead to
increases in clagsification ability. Also these experigences ar®‘more
relevant for VI and CD children than for MC children. On all of the

“measures used in this study, VI apd:CD children had s!hilaf scores.

One explanation of this similarity in scores is that both groups of
children come from experientially limited enviromments. Thus, these
results support Piaget's theory that logical thinking, which includes .
classificatory ability, 1s fostered by interaction between the in-
dividual and his environment. Furthermore, direct expertence with
objects was effective in increasing the classification scores of
children’ from limited environments more often than it was effective

in increasing the classfflcatitn scores of children from middle class
environments. This indicates that for six*and seven-year-old children
who initially score below the MC level, a relatively small amount of
directed experience can bring them closer to the MC afid in some cages
up 'to the MC level."

.

* -
D

Abstractor's Notes'
This investigation is one of a large numherzwhich needs to be
conducted to determine the viability of theories which attempt to
explain how children learn —— in this case, attention is given to
parts of Piaget's theory. - -

The study does support parts of Piaget's theory. BHowever, as
thq.authors indicate, neither intelligence nor age was strictly con-
trolled in the investigation add therafore the differences between
groups are open to guestign.. In any case, the .differences within
groups do support ,Piaget's thqgry. .

R g2 v ' . . ‘

Xﬁ interesting question azised due to thie mathod of selecting
classes for the study, The ¢ritexis for selecting classes were
(l)'the teacher's reputation. of exéqlleace as describe? by her peers
and auperviaots and () classroom obseﬁydtions that iqdicated children
were gived freedom to explore wfthin the curgiculum structure. That
question {st "Was the lack ofqﬁifference within thi* experimental MC
groups on experimefit one completdly“or pagtially attributable to the
nature of learniag ‘expe iiencgs algeady present 1n their classrooms?"

And, if the answer to d‘uesgiofp.is «yea" " "What were the nature
of thoae lehtning experienceaj" © o g ‘
. v . "‘,. -t Y !i“
) R ;

‘ 42 * .
% o . SR . -‘:r8¢ Lo
“ERIC ™ - ¢ SRR 12 SN

.4

¢ "
A -
ED + - » N N S
& ‘e




.

Because there were no control classes for experiment two, it is
not clear that direct experience with objects was responsible for
the increase in score on the posttest. It is poskible that other
types of experiences or that maturation alone coulll account for the
increase in score. . —f”’zﬂ‘gloae .

Evidence from this inveatiga%ion indicates that MC children have
skill in classification before having direct experience with objects
in the Material Objects unit. The evidence also indicates that 15-20
hours of direct experience sigmificantly improve classification skill
of CD and VI students although they remain less skillful than MC
students. There is some question, as the investigators indicate,
whether the CD and VI students have fewer opportunities to interact
with the environment than MC students have 6r whether they have
qualitatively different interactiods with the environment than do MC
students. Thus, it might be that the kinds of direct experiences
provided in Material Objects was more important than just providing
direct experiences in raising the posttest scores for the CD and VI
students. 1h Experiment *One.

\ In eriments such as those conducted, one 1s often tempted
to wonder whether or not the pretest is a significant contributor
to any increase in score on the posttest. This is one area of in-
vestigation which might be considered more often in many research
projects. :

References
1. Bovet, M. C., "Etudes interculturelles du developpement
intellectuel et processue d'apprentissage." Revue

Sulsse de Psychologie Pure et Appliquee, 27:189-199, 1968.

2. Bruner, J. S., "Studies in Cognitive Growth. John Wiley &
Sons, Inc., New York, 1966.

3. Almy, M., et al. Logical Thinking in Second Grade. Teachers
College Press, Colymbia University, New York, 1970.

4., Wei, T., C. Lavatelli, and R. S. Jonas, "Piaget's Concept 'of
Classification: A Comparative $fidy of $ocially Dis-
advantaged and Middle Class Young Childpen." Child
Development, 42:919-927, 1971.

5. Hayes, S. P.,\'The N&w Revision of the Binet Intelligence Test

for the B ind:" The Teachers' Forum, 2:2-4, 1929,

6. Newland, T. E., "The Blind Learning Aptitude,Test." U. S. '
Office of Education, Washington, D.C., Final Repoxt OEG-
3-6-061928-1558, 1969.

¢

7. Piaget, J., Science of Education and the Psychology of the Child.
Orion Press, New York, 1970, p. 30. -
L] N .
8. Inhelder, B. and J. Plaget, The Growth of Logical Thinking from
Childhood to Adolescence. Basic Books, Inc., New York, 1958.

43

RIC " 4y

Aruitoxt provided by Eic:




9. Inhelder, B. and J. Piaget:, The Early Growth of Logic in the

: - Ghild,. Harper & Row, New York, 1964. D
AR T8 ?cien‘ce Gurziculum Improvqment Study, Material Objects,
! " ‘Rand McNally & Company, Chicago, 1970.
Yo . . N b T
- 11. AAAS Commitssion on Science Edutation, Science - A Process

. Appfoach, Part A (cmnifxing) Xerox Education Division,
- New York, 1967. *

. « ‘

12. Educational Tedting Service Bet s Look at First Craders.
Educational Testing Service for the :Bbard of Education of
. 1 New York, New York, 1965.

I . b

i
1 L




3

“‘BJ‘°79'838 R I: . " -(’,: ‘ . ». ‘.:‘ . . .‘ ‘ N }

Nelson, Miles A., 'Discussfon Stratdgies and Lentning Sciance
Principles.” Journal of Research in Sciénce Teachikg, Vol. 10:
‘No. 1:25-38, 1973, ° .
Descriptors--*Discusaion Experience, *Educational'Research .-
*Elementary School Science, Instruction, Questioning TechntQuee,
*Science Education, *Teaching Techniques

&

Bxpanded Abstract and Analysis ?repared Especially‘fdr I S Ev by

.

Dorothy L, Gabel Indiana Univereity. . ) O .
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The purpoSé of this investigation was to determine the effedt of
‘ two types ‘of post Iaboratory discussion strategles on sixth grade
students' learning.of selected sclence, principles, Both, Strategles
invelved ‘children reporting their observations to .the. claes. Qn :
dtrategy elicited inferences from students by pointing.bnt conflicts
‘in theix obsérvations (Probing Téchnique) whereas teaghers using the
other ‘gtrategy explained the observations to the claas (Nopprobing

Techniques). . e ST g
f .t .. - . .: DR .
} ., , ’ R
P o7 .Y ..
Rntionnle ‘- ‘., ; . NN

~ This study. is baaed on the Piagetian’ theory ‘that, in order to .
" acquize knovledge, there must be, active interaction between a learner
and his enviforment. This inVDlves direct. experience (the laboratory
approach) and a mentally’ ‘dctive learnér (as can be obtained through
peer interaction utilizing cognitive conflicta of Smedlund and Inquiry
Trainihg procedures of Suchman), Hence, acépnding to both Piaget. and . .
Brunér,” both Iaboratory éXperiences aﬁd discussions are Important in |
learning. '. o Al * : . LT

. R 4 .

"", It hls be;n Nelspn a obaeryation that many teachers who are using

the new science currieula fail to ‘utilize discussion techniquea after
the laboratory activity has been completed to bring about achievement .
of the program’s objectives. The post laboratory discussion frequently ,
involves reporting of the observations by the students and conclusions
by the teachers during which time the thildren are passive. If after
students report their observations, the teacher elicits inferences
from the children by pointing dut conflicts in their observations, the |
“childrén should be more mentally, active and fore learning should oseur.

, % “'. . e

.
v .

Researéh Deaign and Procedures

.

The aamplé conniated of eight claases of sixth grade students in
two Philadelphia area. schdols. One of these was clagsified as urban
(M.£..= 82) and the other as surburban’ (M.A. = 111). Two units from
the s¢ience program (which consisted of topics auitable for gixth grade
studenta ‘and which were designed to provide practice’ for students with
the protgie 8kills) were selected for the teaching of the science
principler.‘ Classes gere taught for threé& forty-five minute periods

, o .45 !
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per week and the teaching of the selected principles did not occur
until six weeks after the experiment began. In order to measure
student learning of the selected principles, two multiple choice-type
tests based on the objectives of the units were constructed.

The units were taught by two experienced teachers. Each taught
four classes (two in each school) using each strategy. Strategles
were randomly assigned to classes. This resulted in a 2 x 2 x 2
factorial design with teacher, school, and strategy as the factors.
Data were analyzed using an analysis of variance with fixed factors.
Classrdoms were considered the experimental unit. This resulted in
using class mean gain scores for an analysis of variance with one
observation per cell. Because of this, the analysis utilized the
triple mean square as an estimate of the variance of group means.

The two strategles which were used in the classes were broken
down into three stages. Thé probing strategy consisted of a data
gathering phase, a data processing phase, and a verification phase.
The nonprobing strategy consisted of an identical data gathering
phase but this was followed by two lecture phases. In order to assure
that the treatments were applied as designated, the Classroom Obser-
vational Record (COR) Wwas employed to determine the extent to which
each post laboratory discussion strategy was used. Data were recorded
for four observations (visits) of each classroom and analyzed by a 23
analysis of variance. ' " s

-

" Findings

Analiﬁig\ the COR data, revealed significant differences at the
0.01 level in“the direction implied)%discuasion strategies (tables
were not reported for this analysis)?’ In addition, the data were
examined on the microscopic level for the frequency of occurrence of
behaviors associated with each type of model and were then analyzed by
chi square. This analysis revealed that the probing strategy used
significantly more data processing interaction, whereas the nonprobing
stxategy had significantly greater lecture and data gathering inter-

. action. In the case of verification, however, the pTobing technique

E

s ; )

»
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had only one interaction as compared with zero interactions for the
nonprobing technique, therefore, the strategies did not differ in this
regard. . N . .

3 .

. -
Class mean gain scores showed no significant correlation with 'y

clags mean pretest scores, lending support to the inference that regress-
ion to the mean may not have affected the outcomes. An ANOVA performed
on the class mean gain scorgs revealed a significant difference between
each strategy which favored the nonprobing strategy. The factor "school"
showed the suburban school gains ta be significantly greater than the
urban school gains.

Interpretation : I

This study .suggests that the type of the post laboratory discussion

.affects the learning of gcience principles. In using a probing strategy

not as muc? content can be covered in the same amount of time as in
hd . A
\)‘ . 4 A 46 ' l
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classes taught by a nonprobing strategy. (In the probing classrooms
students heard at least four applications of the principle whereas in
the nonprobing classroom only one or two applications were discussed.)
This may have been the reason why the nonprobing classes achieved
significantly higher on a science principles test.

The study also indicated that children in the inner city school
) achieved significantly lower than did children in the suburban school.
- This may be due to the nature of the test. Even though the test was
read to the students so that the urban children would not be penalized
due to lower reading level, the students may not have understood the
meaning of fhe words. A correlation at the 0.05 level between mental
ability scores and the test gain scores indicated that gain may have
been due to mental ability. In addition, suburban children may have
been more motivated to do well on tests.

This report suggests that the newer elementary sclence curricula
which stress the products and processes of science cannot both be
,Learned using the same discussion techniques. If the primary emphasis
“is to teach principlé%, a nonprobing technique i1s to be preferred.

) : Abstractor,s‘Notea s ) '
A e e

' Several features of the study were excellent. It appears to have
. been very well designed. :

1. It was conducted over a long period of time (11 weeks). This ,
allowed classes to become adjusted to the discussion strategy.

. N ‘
2. The teaching was dong by the same two teachers in two different
’ schools, that is, urban apd suburban. This eliminates teacher
effect and allows bne to“look at the effect among children of

different socio-economic,backgrounds.

Sy

3. Care was taken to assure.that the treatment was actually
occurring in the classroom through the use of the COR and
analysis of the observationa.

,Several areas were excluded from the reporting of this study which .
would be of interest to the reader.

1. The absence or presence of homogeneity of variance is not )
' noted. There might have been a ceiling effect on’the test
for the suburpan children.

2. The actual pre and posttest scores.were not reported although
the class gain scores were. It might have been interesting
. to examine the pre and post scores of the urban and suburban
children in order to examine relative gains.

3. The’handling of the missing data was not included. Absentee-
ism 1s frequently higher in urban settings. If this was the
case and these data were omitted from class means, there may
be even a greater difference between urban and suburban scores
than was reported.

g;zs;é;‘ ' ’ ’ ¢ ‘ E;{} ' . I
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The. statigtical design of the study was ANOVA with strategy,
teacher, and school as fixed factors. Because school and teacher are
considered as fixed factors in the analysis, care must be taken in
generalizing to other teachers and schools. ) ‘

In addition, the study could have been strengthened by increasing
the number of observations per cell to more than one. This would have
resulted in not having to uge the triple interaction.mean square for
the analysis and one would pot have to be concerned if 'the assumptions
for using this method were met. v

Although the author states that'there may be many factors’ which
led to lower meapn gains for urban childreq than’ for suburban children,
replication of this study in which mental abiligy is used as a covari- .
ate may answer the guestion. There is an average 30 point difference
in mental ability between the two groups. Perhiaps /a, study of these
two strategies in a guburban school between high and low mental apility
children should be undertaken. ‘

- «

One of the reasoms given for digcovery learning ie that children
Tetain information and principles more than when children are taught
in a didactic manner. This study ddés not set out to angwer the . |
question of how children would retain the jprinciples sccording to which
£ype of post laboratory discussion they had. The answer to this ques-
“tion 1s' f more educational significance than are the immediate outcomes. .
Additional research in this area should investigate long term effects.

Y
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(:::\> Ring, Donald G. and Joseph D. Novak, "The Effects of Cognitive =
“§7 Structure Variables on Achievement in College, Chemistry."
Journal of Research in Science Teaching, Vol. 8, No. 4:325-
* 1333, 1971. ;. o ] ,
N Descripto;:f-*Chemistry, College S¥ience, *Cognitive Processes,

..

*Educatio PsychPlogy, Educational Research, *Learning
Theories ‘
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' /Expandeq Ahstra#: and lyaiﬁ Prepared Especially, for I.S.E. by
7

!
Heldi Kass, Uni rsi7y of Alb;rta i , ’
n ‘I / < * ", >

Purpose /A’

) Ihg‘atudy deternines the rel4tive influence 6n facts and sub-
sumifg concepts posgessed by beginning college chemistry students of
subsequent- achievemdnt in a chemistry coirse.

¢
[

Ausfibel's modefl of meanipgful verbal leLrning provides the /Aq
theoretical framewdrk for the study which focudes on the assimilation
of new information into existing cognitive strilethire. The premise , .
- tested 1s that existing cognitive structure facifitates the learning
1 of new material to thf extent that it .provides the relevant subsumers

‘ . for the new matetrial,’ The study was ?esigned 8 to meet the, re~
. e qu&rements of Ausubel's long-term transfer parﬁ?ggii //
x - . :

Lo
-

Regearch Design and %rocedure

. ’ A sample of ’”0 st&dents enrolled in Eﬂ;ir first course in

. “college chemistry at Cornell Lpiversity was administered a Cognitiv

) Structyge Exam (CS Exam) prior -to instruction in order to .determine
the levels of prior factual knowledge and subsuming concepts of sach
subject. The CS Exam consists of twenty-six items selected froo a .
“Test of Specific Course Objectives" prepared by Educational Testing Y
SerSipes and revised by th(,aﬂtﬁsgs. Items measuring thé presence

of information considered to be Somewhat arbitrarily related to con-

cepts in chemistry were categorized as fact items. Items requiring

comprehension and/or application of chemical .concepts were categorized

a3 subsumer items. Split-half reliabilities with application of the

.Spearman-Brown formula ylelded reliability coefficiemnts pf 0.51 for

the fact items, 0.67 for the subsumer items, and 0.90 fok the total .

test., o
s “n

The depecadgnt variable of chemistry achievement was| a compodite
score consisting of the sum of the individual test gradep obtained
by the subjects on tests devised by the General Chemistry Faculty at
€ornell and administered at periodic intervals as the coprse pro- ]
gressed. Type of high school chemistry preparation, SAT|scores, and
selected attitude measures were obtdined from student refords and
_'. from a qoestionnaire. .
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“{ntiroduced ip high school. Thus the fact-concept selection and

1
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Aruitoxt provia

Analysis of covarlance was used to compare high, medium, and
low fact groups on chemistry achievement with SAT Verbal and SAT
Mathematics scores as covariateg. The procedure was repeated for
bigh, medium, and low subsumer groups. The interaction of fact and

.subsumer pretdst performance on achievement was exsmined by analy§is

of varlance which compared the achievempnt of a group of subjects

who had high Jact-high subsumer scorés or low fact-low subsumer scores |
with a group pho had either high fact-low subsumer or low fact-high

subsumer pretpst, scores. ) "

’\' ’, ? .'l j
: . 1 . s

" Fiindings
. ‘r—
‘There wps a significant relationship between pretest factual
owledge course achievehent. There was a significant relatiqa-

hip befweeq the extent of prior existence of subsumers ar organi idg
’oncepts/in‘the cognitive structure and course. achievement. A signifi-
ant interagtion between fact and subsumer perfo ce with respect

o subs que%t course achievement was found. The Presence of a high
level facts in conjunction with reiatively fewrorganiz}n concepts
had liftle facilitating effect on subsequent course achievement.
Highest achlevement occurred when both a.high number of fa ts and a
high er of subsuming concepts were present. ,/"’

.

! -
'

Integﬁretations . : .

Thelfindingﬁ‘support Ausubel's theory of learning in thathe

facilitating effect of facts on subsequent learning of new course
material was dependent upon the presence of organizing coqpépta or
subsumers. Factual knowledge in itself does little td~Jdnérease the
efficiency of subsequent learning as in the absence of re t sub~
sumers new material is processed as rote information. A highly dif-
ferentiated cognitive structure in which both facts and concepts are
present is optimal for subsequTnt learning. N

>

Abstractor's Notes

It i1s difficult to ‘refute on common sense grounds alone that
whaF the learner already knows about thst subject is an important
factor in determining his performance in subsequent learning of the
subject. In other words, earlier success is a good predictor of )

_latér success in a given domain. Since the students in the ‘sample

had already experienced some degree of success in their high school
chepistry and possessed a knowledge of chemistry at least sufficient
to fualify them to enroll in a college chemistry course, one may
suggest that the role of concepts vs. facts in subsequent course
acliievement may depend, amomg other things, on how new the "new" «

. material is in relation to the basic principles of the subject. In-

traductory undergraduate chemistry courBes offen deal with topics

-

relative emphasis of the course and its achievpment tests and simi-

.- latity with the fact-torcept emphasis in previous instruction may //
- H

L ;o s v /
, .- . . . s
I .
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influence the relationships observed. For example, students with,a

good memory may and often do perform well on chemistry tests witK a
high recall component.

This raises the question of the point in learning a subjgct At
which systematic development 6f concepts should begin. Studies simi- «
lar to the above conducted &t both the initial stages and more advanced
stages of learning a subject could be révealing. What is the nature

. of a relevant subsumer for students introduced to a subject for the
first time? 1Is it a verbal passage at a higher level ofbabstréction
than the material to come, oY is it a concept from the subject? If so,
what sort of a concept, and yhat should its relation be to the facts,
f Af any, at hand? Could an apalogy function as a subsumer? Ring and
ak use "subsumer," "subsuhing concept," "organizing concept" and
| concept" interchaﬁgeably aﬂd, from the example given, seetn to mean
the\concegts and principles of the subject matter. The work of Piaget
and others suggests that certain logical operational sch mhy also

serve ag cognitive structure variables or subsumers indepewdent of the
specific subject-matter,

, . The fact-concept relationship itself warrants' further e::}&Q:tion
not only from the inductive vs. deductiye aspects of their’ pregdenta-
ion to¥learners but also from the standpoint of establishing she =+ ~
Aearning consequences in germs of variables such as efficifency and
retedtion of various combinations and proportions of each. Depend- &
ing on the $ppic, knowledge of certain "facts" could make learping ,
more efficignt. In introddctory chemistry most students learn quite *
quickly théd "fact" that the atomic.weight of oxygen is 16.00.because
it is ‘more efficient, in terms of its frequency of use, to know"this
than toghave to look it up evéry time its ‘use is réquiridi {The *word
"factf’is in inverted commas because it is not always easy in the
sciences to,establish what is a fact amd in what sense it-is a fact.
" As pointed out by. Schwab, a statement.about thé propertids of elec-
.trons or neutrinos is not the same kind of statement ag dne specify- .
ing the color 'of the.car in front of the house.) ' A

bl

.

» The designation of a fact item as onme ascertaining !he presence,
of information arbitrarily related to concepts in cognjtive struc-
. ture leaves the role of relevant facts,i.e. ones which are related
to given concepts,in need of further clarification. Being able to
write the correct electron configuration for magnesi @c tegorized
. as a fact item by Ring and Novak) may reflect the resu}t jbf arbitrary
memorization of rules’ for orbital filling. It may also;/however, be
the consequence of possession of concepts or subsumers relating energy
.sublevels, shapes and orientations of orbitals,.and electron spin, to
atomi¢ number. In what sense, then, are %scientific concepts sub~
sumers in cognitive structure? For example, are relational conﬁepts
more efficient as supsumers for new learning thim constructs such
as energy level or atomic orbital? To what extent fs cognitive
structure isomorphic with the structure of the subject?

The implications for curriculum design 2nd kind of imstruction
of & more complete understanding of cognitive structure variables
such as facts and concepts may do something to resolve the cycles of
complaint that high school chemistry programs are either too theo- N
retical or not theoretical enough. Does the student who can answer

- ’ 51
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T A
complex questions about solubility products but is not too sure -

. . what silver chloride looks like'negessarily have the deeper under-
stmding of chemistry? .
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Seymour, Lowell A, and Frank XL Sutman, "€ritical Thinking Ability,
Open-Mindedness, and Knowledge of the Processes of Science of
Chemistry and Non-Chemistry Students." Journal of Research in
Scien » Vol. 10, No. 2:152-163, 1973.
ptors~~*Chemistry, *Gritical Thinking, *Curriculum Evnlua-
tion,\ *£ducational Objectives, Educational Research, Instructional ’
Materjals, Science Educat on, Secondary School Science, *Student
J Attit des

Expanded ABstract and Analysis Prepared Especillly for I.S.E. by
William Torop, West Chester State College. .

' Purpose .

N Two null hypotheses* were telted: ////// -
p 1) "Experimental group one's posttest scorea will not be signifi—

cantly different from their pretest scores on the tests admpin~
istered to measurg critical thinking abiligy, open-mindedness,
. +  and knowledge of the processes of science.” .
2) "The posttest scores for experimental group one will not be
significantly greater than the posttest gcores of control
group two on the tests sdministered to measure critical think-
ing ability, oan-mindedncll and knawledge of the processes
of science." I , ; :
{
b [ -

onale : :
[n 1968 the Chemistry Curyiculum Committee of the Phiildelphil

School District developfd s guide for use by teschers in the
ﬁompr ensiv¢ high gchools. TJhree cbjectives for the guide were to
ev

elop critical thinking, opgn-mindedness, and knowledge of the pro-
cessgs of science. This psrtficular study is related to previous i
invedtigsti, by the documegtstion of writers who considered these |
three intellectual stills to fbe worthwhile objectives of science. |
insttuction. t/

Ly
-~

N

Resgsrch Design and Procedure

The experimental design appesrs to be the Solomon four~group
design. Groyp one was the "experimental group comprised of eleventh
grade chemistry students thst were pre- and posttested." Group two
was the "control group comprised of eleventh grade non-chemistry =
students thst were pre- and posttested.” Non-chemistry students were
enrolled in all the same types of courses as the experimental group,
except for chemistry. The populstion consigted of all eleventh grade

. chemistry students in 16 comprehensive high schools. The study itself
"utiliZed two representstive comprehensive public high schools in \
Philsdelphis during the 1969-70 school yesr. The eleventh grsde /
students in these two schools were similsr to the atuﬁentl in the 16

2
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. Interpretations .

,national va

,schools in racial distnibution(end academic sbility as measuredrby the
Cooperative School and College Ability Tests - Sexies II.

» The variables were defined by the instruments used in this study.
Critical thinking sbility was measured by the Watson-Glaser Critical
Thinking Appraisal - Form YM; open-mindedness was measyred by Rokeach
Dogmatism Scale - Form E; .and knowledge of the process of science was
weasured by the Wisconsin Inventory of ' Science Processes. The results
of pretesting indicated that there were’'no significant differences
between the experimental and control groups 1in Anitidl abilities in

the three variables. .

’

Findings ‘ X \

The results of teatiné null hypotheses'one and two concerning .
critical thinking ability led to their rejection at the 0.05 level of '
significance. ~ Chemistry students did develop their ability to think
critically jand were significantiy superior ‘td non-chemistry students
when posttested

Concerning open-mindedness, null hypotheses one was not rejected
and null hypotheses two was rejected at the 0.05 level. This indicates
that chemistry acudents are more open-minded than non- chemislry students.

» = Ly

With kndwledge of the processes of science, null hypothesis one
was rejected and null hypothesis two was not rejected at the 0.05 level.
Chemistry students did not increase their knowledge of the processes of .
science., ! . 2

--
L)

cal thinking ability: The percentile equivalents obtained
by abovefavarage chemistry students in this stud$ were below the

?ﬁes for above-average intelligence chemistyy students,
more than half were below the 44th percentile. "Even though instruc-
tion in chemistry apyeaied to improve the development of critical
thinkifg, there might well be additional experiences in school, espec-
ially chemiatry classes ... to aild in this development."

Open-mindedness: Although chemistry atudents aye more open=
minded; than non-chemistry stydents, the avidence 1is inconcluuive 38
to wheither open~minidednes'’s is being developed through instruction in
chemigtry, following thg guide. .

Knowledge of the processgs of scliences: The results of this
study lead to the conciusion that the guide and its implementation
totally fail in this,area. A re-examination of the guide, teaching
methods and philosophy 1is suggested.

v *
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. Abstractor's. Notes . -

The first problem was to establish the actual experimental design.

The reference cited in the article, Sax (2), is actually baged on the
‘tlassic Campbell and Stanley chapter in Gagkt's Handbook (1). Even

( though a secondary source is cited, the terminology, itself, does not
indicate the true experimental design used. The degign was inferred
from the fact that-the null hypothesed mention only experimental group
ode and control group two, as well as the section on definition of terms.
However, in describing the gample selectioﬁ, the authoys refer to experi-
mental groups one and three. This fits their statement concerning their
determination and limiting of pretest sensitization. That 18, one ex-
perimental group was given the pretests while the other was not and one
control group was given thé- pretests while one was not, for a total of
four groups: two experimental and two coptrol. Although the authors
state "only the results of two groups.are provided because of space
limitations," reference to another group, two paragraphs later, leads
to ambiguity. The Solomon four group design was finally confirmed by
a telephone call to one -of the authors (3).

-

>

This telephone call also provided the information that this study

//—,//‘\ wag only a preliminary analysis for research that has continued through

' the Israell Science Teaching Center, Hebrew University, Jerusalem.

. However, there is no mention of this in the article itself. ' 1/

While the two schools used in the study itself were sigilar to th

city average of 16 schools in racial distribution and academic ability,
there is a great amount of individual variation between individual
Philadelphia schools in these two categories. Subsequent extrapolation

. of results to the entire eleventh grade population of the 16 schools

may not be warranted. .

In a gimilar manner there appears to be the assumption that the
Chemistrx.Curriculmq Guide was followed as written, at least in the
two schools used in the study. There is no evidence to ind{cate similar
experieﬁtes for the chemistry students involyed in the stud$,. The
authors 'do suggest, for future considerations, examining tHd means by
which the Guide is implemented 3n the classroom as well as methods of
teaching and the philosophy of the chemistry program itself.,

The control group was described as eleventh grade non~chemistry
‘students. However, the?e 18 no indication given as to how much science
they had previous to the eleventh grade or whether they were taking
any other science courses that year. Perhaps the differences found
result from a selection factor of these eleventh grade chemistry students
who usually have biology in the tenth grade and physics in the twelfth
grade, sand the lack of differences found result from a confounding
of the chemistry variable by other science courses during the eleventh
grade.

It was stated in the article that "intelligence was measured by
the Philadelphia Mental Ability Test," but how the resylts were used
was not reported, at least in the article itself. Pretesting indicated
that the groups were comparable in critical thinking ability, open-
nindedness and knowledge of the processes of science. . ;
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null hypothesis two with a t-test. Frqm the article itself, ch
states the first null hypothesis as a comparison of posttesf and pre-
test scores for experimental group one, it would appear tq.F a simple,
repeated measures t-test would also be warranted. However, if the
effect of pretest, intelligence, or some other factor is being con-
trolled for in the statistics to warrant use of the F ratio, it is not \
evident in the article as published. Likewise, the synopsis reports
that critical thinking ability and open-mindedness appears to have been
developed but only when pretesting was part of the teaching process
(emphsis mine). It is ortunate that the reported "space limitations"
did not allow for amplication of this point. N

., '
. Null hypothesis one was analyzed and reported as an F ratip, and
f

Finally, the study lasted for just one semester. Perhaps 2 longer
time peried, as well as other approaches of meeting the objectives of
high school chemistry instruction, would prodﬂce more conclusive results.
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Expanded Abstract and Analysis Prepared Bspecially for I.S.E. by
Arthur L. White, The Ohio State University.

>

Burpose

. To detérmine what relationships exist between the level of cogni-
tive performance of students and their high school physics curriculum
background (PSSC or non-PSSC). ‘

Rationale

Many attempts to evaluate the "new” science curricula in the past
have been inadequate due to the lack of criterion measures which are
not blased toward the content emphasized in a particular curriculum.
Backers of PSSC physics, & "new" curriculum, suggest that its use ,
fosters the development of more complex cognitive abilities in students
than do more conventional curricula. The work done by Thompson and
Schartz reports the CEEB Physics Achievement Test to be an appropriate
criterion measure for both the content of PSSC #nd non-PSSC curricula.
This test includes items requiring students to Ezrfotm at the Rnowledge,
Comprehension, Application and Analysis levels pf Bloom's Taxonomy of
Educational Objectives~-Cognitive Domain. The students' responses to
these items, grouped and scored by levels of cognitive performance,
should provide criteria for characterizing the similarities and dif~
ferences between the PSSC and non-PSSC students.

Research Des}gn and Procedure

-

This study was designed to test the following hypotheses: ,
) $
a. Relationships between academic aptitude -and performance
at the Knowledge, Comprehension, Application and Analysis
cognitive levels. are not dependent on the type of high
school physics H‘Ekground. ‘ ‘

b. Students with non-PSSC physics background will score
higher on the Knowledge level criterion than will the
PSSC students.,

\\
c. Students with PSSC physics background will gcore ﬁigher
, on the Application and Anglysis level criteria than will
" non-PSSC students. ~ ' .

Q . .51 L
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Two samples of 370 each were drawn from a list of physics students
who had completed Form LAC 2 of the CEEB Physics Achievement Test. One
sample was of students with a PSSC physics background apd, the other
sample was of students with a nonsPSSC physics background.  [These samples
were further reduced by thezggai ability of Verbal and Mathematics SAT
scores. The resulting sampi®s were PSSC background = 369 and non-PSSC
background = 359.* . ‘ to :

The CEEB Physics Achievement Test items were independently classi- , ~
fied by two individuals into the following performance levels: Know-
ledge -9 items, Comprehension - 17 items, Application - 26 items, and
Analysis - 23 {tems. The interrater agreement was 66 percent. Relia-
bilities for these subscales were not reported.

Correlations between the SAT standardized scores and each %of
cognitive level subscales were computed*for each sample, Testg for
group differences in Fisher Z transformed correlationy were made.

Analysia of ¢ovariance as developed by Wilks and, Gulli;son was
used to test for difference in ctognitive performange at each of the
four levels. The SAT score was used #8 the covariate.

- /‘/ )
Findings '
' a. The PSSC sample and the nor-PSSC sample were not equiéalent
in terms of the Werbal and Mathepatics SAT scores. the . .
s diffe¥ences f#vored the PSSC group at the 0.01 level.:
.-\
r:‘h\ "b. The SAT scoreg\sorrelaﬂed positively with performance ¥
the cognitive lével criteria. These relationahips did not .
differ significantly for PSSC and non-PSSE groups. o

c. The analysis of covarianﬁp produced’ the follnwing reaultb.

1. The cognitive level criterion, Comprehenaion, did
not satisfy the assumption of homogeneity of vari- -
ance at the 0.01 levél.
2. Thée cognitive level criteria, Application and Analysis,
- did not satisfy the assumption of homogeneity of
regreasion at the 0.0] level.
- . \
3. The cognitive level criterion, Knowledge, resulted =t
in a difference favoring the non-PSSC group. .

. 4. The cognitive level criterion, Analysis, resulted in
a digference favoring the PSSC group.

Integpretations .

<

Scholastic ability is equally important as a determinant of Q{

perfo§mance at the various cognitive levels for both PSSC and non-
PSS dents. , The investigator,indicates that if the PSSC materd

foster the deveippment of more complex cognitive abilities than do the

Aruitoxt provided by Eic:
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non~-PSSC mhterihlp then the correlations of SAT scores with the cogni-
tive measures should be leas in the PSSC group than in the non-PSSC

group. . .

P

The PSSC students performed significantly better on the higher
level cognitive process measurgs, The investigator states that since
this finding would be e cted;on the basis of the stated philosophy
of the developers of tie PSSC curriculum, it could be concluded that -
the "new" physics cdrriculum was more effective in developing the .
_higher cognitive skills than were the more traditional curricula. Ve
i’ gigbeugh these differences were significant, the adjusted means dif-
_ ¥¢red by less than one point. The investigator concludes that both
the PSSC ‘and non-PSSC curricula tend to develop the higher level ¢
.~ nitive skills.

o

’

Abstractor's Notes

It ig difficult to know howmuch faith to place in the measures
of cognitive level performance used in this study. The reliabilities
of the subscales created from the CEEB Physics Achievement Test were,

.not reported. These subscales ranged from 9 items to 26 items in
length. A The raw score means indicated that the average scores ranged
from 26 percent up to 51 percent correct. _Neither group did very well
compared to the performance possible on the criteria. The difficulties
that were experienced in meeting the assumptions for the analysis of
covariance also may mean that the critkria should be examined more
carefully. The adjusted means for these scales were not included in
the report. It would be useful to have them since the differences were
An terms of the adjusted means. :

The conclusion that PSSC instructional materials were pore effec-
tive {n developing higher cognitive process skills is one way of
accounting for the results reported in this study. The validity of
this conclusion depends on a number of other conqitions.

v
.

It was shown in the sfudy that the samiples of PSSC students and
non~ESSC Students were|different in terms of SAT storeq. This sughests
that the populations represented by, these samples were nqt equivalent
for at least one characteristic and, most likely, there were other
differences not detected, by the investigator. The . higher ‘cognitive
processes such as Application and Analysis correlated about 0.60 with
SAT scores and accounted. for 36 percent of the variance.. The remain-
ing 64 percent was assumed to be a measure of the performance at the
specific cognitive level of interest. The investigator had to assume
that no other jnitial differences in the groups were responsible for
the Yesults of the analysis of covariance. Since the PSSC group had
. higher SAT scores it is prebable that ‘they had other cognitive per-

formance abilities to start with which were independent of those .

peasyred by the SAT. .In short, the differences in the scores of the .

" PSSC and non~P3SC groups on the Analysis cognitive level may have
.+ been there before the students took physics.

I d

. 'The typea,of comnunities, schoolg, and teachers which select &#ad
usd PSSC materisls may have more to do with the results than did the
éurriculum used. If the kinds of skills supported by the writers of

— $
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PSSC materials are valued and considered relevant by the teachers and
others who make curriculum decisions then they &re apt to select the
PSSC materials for use. Students in schools where PSSC materials are
selected probably already possess a higher degree of skills related
to performance at the higher cognitive levels.

This study is a post-hoc analysis and the results should be
treated as such. The investigator has concluded that "the results
essentially supported the position of new currigulum writers that
the PSSC instructional materials were more effective in .dgveloping
higher cognitive process skills." There are.other d1tfernative claims
and explanntions which can be supported by evidence in this study.
The data in this study are correlational and the causal 1nf¢rences
drawn are unwarranted.

[% . . ?
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Wolfson, Morton L., A Consideration of Direct and .Indirect Teaching
Styles With Respect to Achievement and Retention of Learning in
Science Classes." Journal of Research in Science Teaghing,

Vol. 10, No. 6+285-290, 1973, -
Descri ~-*Academic Achievement, *Interaction Procesd Analysis,

_,_.-*Retiﬁ%ion, *Teacher Characteristics, *Teaching Styles, Chemistry,
Educational Research, S¢lence Education, Secondary School Science,
(Research Reports)

| Expanded Abstrdct and Analysis Prepared Especially for I.S.E. by
Ronald D. Anderson and Kenneth D. Hopkins, University of Colorado.

v Purpose . . N -

This study was undertaken to compare the Flanders I/D ratio of
_.selected general science and chemistry teachers to thggr students
achievement and learning retention.

»

- ~ [

Ratioﬁale . . .

Studying teacher characteristics or the teacher's behaviors in
the classroom as a means of learning what will ensure student learning
is inadequaté The teacher-student interactions in the classroom must
be examined. In addition to simple achievement, retention must be
included as an indicator of student learning. Research is needed which
relates pattbtns of teacher-student interaction to the student's short
and long term learning.

Research Design and ‘Procedure

Eight high school chemistry classes and six junior high school
general sclence classes from oge Suffolk County New York public school
system were includeq in the study. No basis for the selection of these
particular classes is given. The study is correlational in nature
with no experimental treatment involved. The Flanders system was
employed to code the classroom interaction twelve times during the.year
in general science and nine times in chemistry. In all classes an .
achievement test was given at the end of the school year in June and
the samestest was given to the students again four months later. The
achievement test used in the chemistry classes was the New York State
Regents examination and the one used in the general science classes
was the College Entrance Book Company exapdnation. No information on
the reliability of the tests 1s provided, The scores from the first
test were used in the analysis along with retention scores which were
based on ratios of the retest score to the first test score for each
class. -

. 4

Apparently the fourteen classes involved in the study were taught
by eight different teachers. For purposes of analysis it appears that
the scores from all of the classes taught by a given teachar were con-
solidated and the analysis was done by teacher rather than by class.

Q 61 N
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Analysis of variance was used to determine if the achievement scores
of the students taught by the various teachers differed significantly .
from each other. The analysis was repeated using the retention scores.
The Duncan New Multiple Range Test was used to compare means after the
F ratio was found to be significant in bbth analyses.

Further treatment of the data was based on the apparent post hoc
finding that two of the chemistry teachers had rather high I/D ratios
and two had rather low I/D ratios. The same pattern of two high and
two low I/D ratios was found for the general mcience teachers.

\

Findings

Use of the Duncan New Muiglple Range Test for comparison of means
showed that in all four of the comparisons of a high I/D teacher with
another high I/D teacher and of a low I/D teacher with amother low I/D
teacher, there was no significant difference in the means on the achieve-
ment test. In the case of the retention scores three out of four such

omparisons of low I/D teachers with each other or of high I/D teachers
each other were not significant. When looking at the various com-
ons of a low I/D teachex with a high I/D teacher, six out of eight
dﬁ%h comparisons showed significantly different means on the achieve-
ment test and eight out of eight such comparisons showed significantly
different means on the retention score. The direction of these dif-
ferences was in favor of higher student scores for the teachers with
higher 1/D ratios.

- . .

/
Interpretations

The author concludes that in chemistry or general science, students
will achieve higher scores én an achievement test and on a retention
test if they are taught by a high I/D teacher. He infers that the
"flexibility" of the high I/D teachers (their I/D ratios were found to
vary more from one time to another than those of the low I/D teachers)
may account for the differences in achievement and retention of the
students. Since greater differences had been found in the retention
means than in the achievement means he speculates that the retention ,
test may be more sensitive to differences and thus the retention test
1s perhaps a better indicator of learning.

Abstrhctér's Notes

This report prqg;des an example of research in which the inveati-
gator had a viable purpose and collected usable data yet failed
publish an adequate study due to faulty data analysis and interp eta-
tion. It has several serious defects.

The study 1s improperly interpreted; cause-and-effect conclusions
are drawn where only an association is warranted, viz., (p. 289).
"Furthermore we can conclude that students of teachers with a lower
I/D ratio." But could it not be the other way around -- higher achiev-
ing students jand classes cause teachers to be mpre,enco‘rag%ng in their

Ad
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compelling selection thregts to the 1nt.e,;ma,1 alidity. Almyst\cer-
, ‘tainly the ¢lasses wefe ndt equal, in IQ, socib-e onic status and
maky other varigbles related to scionce achidvement. Tb disregard all
but, ‘the I'/D class differen 95 In explaining Achievement differedtes,

. amongs.,the classes {5 not’ ifiable. The study could have increased
. ,,its cg:e{ibl‘lity gredr}y had ome,or two mea:\ingful variables, such as..
S IQ or standardired achievement ecorq, ‘bee‘n used as covnriat.es.
. .c } < « PR

‘A thitd seribus vcgkness results “from }x improper applicatié¢m’ of
ANQVA Claaees are a Yjndom factor, i.e., tie investigatoy desires to
discbver 2 finding generhltzﬁble to, other Classeg ilke the oneg, in the
study. The f£fxed effect of interest is the I/D’level. . The analysis
1s oblivious to this fundamental distinction and hence dods.qot directly

wer the researcher s quest.i“on Bu wvhat. are . the consequencen? The
: .uns:sis should Wave reflected the implicit hieratchfcii desigd -- the
1/p’ clnaaificat.ion (high or low), the clags factor nestsl’yithin 1/D,
and pup‘lls nested with'hx class.. The .correct analysis would | use the
* mean squarg for classesWithin I/D level as ~the proper, denominator for
.,the F-test comparing the means of the high and low- I/D groups. This ,
' F-,ratio would require an .enormous c.zi;:lcal F-value gince t;here would
only be: 2 degrees of eadbm in the ‘6x%or térm. If’ theld wige no sig-
nificant diTferences Sheween dz\gaes ‘witfiin IfD category, the S5 and
df from classes within 17D fevel ‘and pupils withio class could be <%
pooled to yield an’efror te h, 1o r. An “eyeball examina-

~

v

PR . '~.

Wolfson performed &’ one fact.or ANOVA comparidg the four Qlasses,

" which coafounds I/U with Clagg effects. He thgn proceeded to make |
pultiple comparigons ‘dmong, cipsses to "back igto” iaferences regardipg, .
h_tgh low I/D differences. Multigle om?arinona are never ‘appropriate
with"a random factor such as ‘¢lasses, but. multiple conpantson would
. have been’ unnecessary had the proper hieravehical anal been. .,
‘employed nince only\ tyo meahs fbr the I(D effecs, yould Mave been °
‘involved, .

t!o n" of t.be\qama suggests t.hgt. thils lat.'fm: X:uation probably pertains.

v ’ . o N
- ’.- ™ .‘\

Pazenthetically 1: can bo noted that the !mncan Mul\c,i/ple compari-
son fechnique is a poor choice -gven 1if -m;lt.iple coﬂxpnrisons had heen
in orders With the Duncan t.echnfque & vairies depending on t.l\e number
of means in. t.he sét heing examined. sWith fout- weang with arbgypfhrent. x
&K'.af .05, the actual o 18 ;14 when “&quparing tho, most éxuéne meuni. .
Rarel& does a reaearchetl_want t.‘q reject #otip mean di'fferenqgs at'a
much ndre relaXed type-I‘srror pr,cbability than, others -~$ﬁln%{
.he does}’ ,h& wants to contwol .C , somet.hing he* Cannot. do*® tRe"™
‘*‘Duncan r.eclmique Ko

B .: o/",..‘ .:-.. . .0 ‘\,‘
Several m’inox prohlems deserve ment.ion Np informh'ciot) is given
., %8 to how Xhe Cubal ntimber of s;:udent.s *was redutell, to 160 ot Jwhy there
.. were yat 168 in tha ANOVA. (Tablé (XI) ‘How many cases were lost
“ ‘between the posttest and dqlayed posttest four mohths Aater? Tha .. £
{ sample i3 inadequately descidbed which 1imifs 'the atudy of externil g
R

lidity, o inf'ormat.fqn is given regaﬁ\ﬂing ethpicit.y, docio-ecdnomic,
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status, IQ, or sex. Imprassionisti? infomt:ioz‘:: ig considerably

better than no data at all,
on test.m/hmdled leaves much to
we desirdd® The ratio used allows kegression effects to confound the
dependent variable and hence reduces its reliability. Covarying the

end-of -year test or using a.repeated pggsures analysis would have been
preferable. ‘ " d

The manner in which the r;tentE

The investigator could have increased power and obtained direct
information on whether science content (chemistry or general science)
interacts with the I/D factor by converting scores qn both tests to
standard scores and employing all observations in the same snalysis.

The three factor desiga-then would be science content by I/D level, .
with classes nested within I/D (and pupils nested within the three .
factors). Examination of the interaction of I/D level by science con—\
tent would indicate whether or not the difference in high and low I/D
leqelsgwas generalizable across cltemistry and general gcience.

) | '
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