


. e ' DOCURENT RESUNE o
‘ED 115043 ‘ e 7 I6E 023 980

AUTHOR , Helgeson, Stanley L., Ed.. Bloseser, Patrlcxa“E.,
"Ed )
TITLE " ) Investlgatlons in Science Edncation, vol. 2,. No. 4.
/~ : , Expanded Abstracts and Cr1t1ca1 Analyees of Recent '
. Reséarch. -
INSTITUTION , Ohio “State Univ., Coluabus.\Center for Science and
' ' Mathematics Educatlon. . .
PUB DATE " 76 , . N
NOTE 66p.
X AVAI}ABLE FROM 1Infornatldn Reia;ence Center (ERIC/IRC), The Ohio .
o State University, 1200 Chambers Rd., 3rd Flcor, '
) Columbds, Ohio 43212 (Subscription, $6.00, $1.75
' _ea.)

) . 4 »

EDRS PRICE MP- $O 83 HC~$3.50 Plus Postage.
DESCRIPTORS = #*Ab3tracts; Biology; ‘Chemistry; *Educatxonal .
. Research; *Instruction; sics; Research; Science
© Education; #*Student Behav or; *Teacher Behav1or
IDENTIFIERS #Research Reports ' / .

[ 4

. ABSTRACT - - '

Presented are analyticalgabstfacts, prepared by
science educators, of fourteén research.repcrts. The abstracts are
grouped in three clusters: teacher characterlstics and behaviors,

-~ student characteristics and behavicrs, and instructio'n. Each abstract
includes bibliographical data, research design and procedure, ’
purpose), research«<rationale, and an abstractor's analysis of the
research. (BB) L < .

"

-
i

s

[

* ~N

*EXE XK k%% ‘#*##########‘*######*#“####‘ft#ttttt#t############tt###“'#

T Reppoductions supplied by EDRS are the best .that can be made

* from the.original document. *
tttt*ttttttttttttttttttttttm;tttttttttttttttttttttttttttttttttttttttttt

. »

EC‘ .




$
o
™
3
A

- < )

.\ ' 9
o ’ - - U'S DEPARTMENT OF HEALTH,
. ¢ EDUCATION & WELFARE
AL - - NATIONAL INSTITUTE OF .
EDUCATION *
. ‘ THIS ODCUMENT HAS BEEN REPRO. |
, . OUCEO EXACTLY, AS RECEIVED FROM .
o THE PERSON OR QRGANIZATION ORIGIN~
- ATING IT POINTS OF VIEW OR OPINIONS
N INVESTIGATIONS IN SCIENCE EDUCATION ~ oo hC L S Ess ALY REPRE:
- . EOUCATION POSITION OR POLICY |
~/ " " _' ‘
) N ‘ ”, .2 ‘ [ - N
I . ‘.
‘. * Editor : , . .
L T % . .
’ ‘ .
Stanley L. Helgeson - }
g ) 'M ' The Ohio State University -
Y " ‘ Vo '
Associate Editor ) _
: - . »
" . A Patricia E. Blosser -
, ' . The Ohio S‘te University , .
/ E . . . e . ' ~—
= Advisory ‘BanQ - . .
Mary Budd Rowe* ) © L Vincent N. Lunetta . y
Universi‘Ey of Florida ’ ' * University of Iowa - ) ™~
Robért_G. Bridgham ~ " Robert CoMagen y
Micgigan'State University ° . . Tdwson State College ..
Kenneth G. Jacknicke - . David P. Butts . ,
University of‘gAlbelvta - ' . ~University of Georgia
K .. . ) ’
. National Association fdr Research in Science Teaching " ‘
3 oL ERIC Center for Science, Mathemar.ics
; and Environmental Education . . ‘
v Published Quarterly by / —
The Center for Science' and Mathematics,Edhcation .
College of Education e , \
The Ohio State University .
- 1945 North High Street ; . v
. L Columbus, Ohio 43210 - ’ -
/' ‘ . ‘ < < - E
. . ) * [ ]
. )
. R ‘ a . . R "' .
Subscription Price? $6.00 pet year. Single Copy Price: $1.75. 4,
Add 255 for Canadian mailings and 50¢ for foreign mailings. ’ -
- \] - S, .
¢ ’ » '
. . * . 2 ’ . ¢
- ) » . . -
. R ) - %




'INVESTIGATIONS'IN SCIENCE'EDUCATION.

. Volume 2, Number‘a, 1976 »

P
1 ‘ v

’ NQTES from’the Editor e o e e s s

1 4

TEACHER CHARACTERISTICS AND BEHAVI?RS o e e e . .
Dietrich, Don. "Grading Practices of High.School ﬂhysics b
Teachers: A Contripdtiqg Factor to. Declining Enroll-
-ments in Physics Science Education, 57(1):25-29, 1973
) Abstracted by RODNEY L. DORAN . .. . . . e v oe d

[

Lawrencé, Frances. "Science Teachers' JPerceptions of Their
T€aching Skills-and Their School Conditions "' Science:
Education, 58(4):489-496, 1974.° o .

= Abstracted by JUDY EGELSTON-DOD ;3 ..

‘Ma er, Victor J., John F Disinger, and Artgﬁr L. White.

"Evaluation of an Thserviece Program fof Earth Science
eachers.' Sciehc;;h Education 59(2):145-153, 1975

v - Abstracted by‘HERBERT A. SMITH,. T e

Perkes, Victor A, '"Re ;tionéhips Between a Teacher s \
‘ ‘Baékground and Serfsed Adequacy to Tegch Elementary
_.Science." Journal of Research in Sq;ence Ieaching,

12(1):85- 88, 1975¢ ' . .
Abstracted b EUGENE L. CHIAPPEITA cte e e

Sayer, Irwin, James R; CampBell and Cyrus W. Barnes “The

- Effect of Collegﬁ Instructorg' Interacgtion Ratios omr

Cognftive Develqpment " Sciance Edpcation, 56(4): 52%:337

1972. .
P Abstracted by DOROTHY. GABEL . . . . &.

. : .
STUDENT CHARACTERISTICS AND BEHAVIORS R S VPP

1

Horg, Jérry G "Risk-Takin.g in Exp’lalﬁtion of Biological
' Events." Journal of Research in Science Teachin&, 10(4):

Ta 341-346, 1973. 9
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Abstracted by DAVID R. STRONCK ce e e T

\

Koelsche, Charlea L. and S. Lloyd Newberry. "A'Study of the
Relationship Between Certain Variables and the Science
Interést of Childrend Journal of Research in Science

Teaching; 8(8):237-241, 1971. . o
. Abstracted .by HANS O, ANDERSON . . . . ! . . . .

Peterson, Rita"and Lawsence Lowery. "The Use of Motor
Activity as an Index of Curiosity_in Chtldren." Journal
of, Research in Science Teaching, 9(3):193-199, 1972. o
Abstracted by’ ANN C. HOWR o= . -« . . . Lo ov e
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Simmons; Jack and William Essler. "Investi
Attitudes Toward Science Fostered by t
Approach Program."

gating the
he Process

School Science and Mathematics,

72(7):633-636, 1972. .
Abstracted by DAVID P. BUTTS PR

INSTRUCTION . . . . "
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’

Holliday, William G.
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1975.

. Abstracted by. ROBERT H. EVANS‘Qnd

RONALD D. ANDERSON

[ s .

< .

"Theé Effects of Verbal and Adjunct
Pictorial-Verbal Information in Science Imstruction.” /
Journal of ReSearch in Science Teaching, 12(;) 77-83,

/

o

Howe, Ann C. and David P. Butts. "The Effe

on the Acquisition Jf Conservation of

of Research in Science Teaching, 7(4)
Abstracted by MICHAEL SZABO

Humphreys, Donald W.-and ﬁonald D._Townsend:

Teacher-.and Student-Selected Activiti
Image and Achievement of Hi{gh School B
Science Education, 58(3):295-301, 1974.

D) Abstracted by GENF GENNARO

L]

ct of Instr;%lsop i
Volume.” Jdurnal
:371-375, 19770,

"The Effects of ¢
es on th¢ Self-
iology Students.”

;o ;
'/.

oW o

i:ﬁpa, R. F. and J. B. Ward.

"The Effect of Differeé: Modes

of Task Orientation: omr Observational
Journal of Res

Practical Chemistry."

s

e

ttainment ‘in

Teaghing, 12(1):69-76, 1975.
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Abstracted by" VINCENT N. LUNETTA
k] N

Sparks, Phillip D. and Laraine.M. Unbehaun.

“"Achievement of

Audio-Tutorial and Conventional Biology Students, A

Comparative Study BioScience, 21(12
Abstracted by WILLIAM S. L LaSHIER,

‘ ) ! ¢

):574-576, 1971.
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. . from the Editor

_basis for’compérison. , - . .

v B i . .
_e . ) i
. ~ q~ ' . . [ . ~
- [ . - - \

Analyses of research reports are ﬁrouped in three clusters in this __
N - - R |

issaefof 15.E. “The first cluster, TEACHPR CHARACTERISTICS AND BEHAVIPRS, ..

contains five studies. The second, ST‘PENT CHARACTERISTICS AND BEH&VIORS, -~
_ ; . ) )

inclgdes folur reportst_‘The-laQt section, INSTRUCTION, includes five studiesg.

’ LI '
Studie%rincluded in any given cluster do not, of course, all contain similar-
he . Co. . T
elements. Rather, they are'grouped togetirer because they share some common .
. . . ) . . -
. ’

es and teo the grduping of studies

)

Publishable. responses to the analys

-

3

are encouraged. : . . . ; .
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‘l?ie'trich,' Don. ."Gra‘dia Rractices. of..High School Physies Teachers: A
"Contributing Factor to Declining Enrollments in Physics." Science
Education, 57(1):25-29, 1973. -

.*“h .~ Descriptors—aEducational Research, *Gsading, Ph&sics, Science

[4

1

Educdtion,—Secondary SchBQl Science, *Student Phrollment,

Influence . N . .
Expanéed Abstract and-Anaiysisxﬁiégared Especially for I.S.E. by:Rodney
L. WDoran,* State University of New York at Buffalo@$ ) : '

\ e. . \ e i . \ .

[ARY

*Student Scienece Interests, Teacher Cﬁhracte(istics,'*Téachef .

|
< Purpog®®

. + This studi attempted to determine if grading practices of physiés
teachers act as a detbrrent to 'students enrolling in physics.
, — .

— o>

Rationale ., : B } . - -~ .
The decrease .of eqroilments in high school physics in recent year§
has been vfewed with' congderable concern. Because high school physics
* imstruction is viewed,more as’ an important link to one's scientific.
‘literacy than_solely as prprofessional preparation, this concern demands
more atténtion. Many factors have been suggested-as factors:-which may
be’ rklated tQ this declining enrollmept phenomenon, &uch asf‘/difficulty
of‘ the course, scarcityof qualified teachers, and severity of physics
teachers' grading practices. Bridgham and Welch (3) explored the
relationship between grading practices and student dropouts from physics
classes. Although their findimgs were not statistically significang,
they detected trends such that.they suggested further research should
L'cons:I_.der the role ‘physics teachers' -grading practices might act as a
deterrent to initial enrollment in physics classes. ]
4\ . ] N .. _ 4 » .

- . N - —

AN

- Research Design'and Procedure

Dietrich didentified schools from'a.midwestern state as either high
enrollment (HE) or ‘low enrollment (LE) with respect to physica enroll-",
ment. For the entire state, the p;ESEnt enrollment in physic¢s classes
(computed as a proportion of 12th grade enrollment) ranged from 0 pers,
cent to 62 percent. Schools identified as HE were those with 25 percent
or more of their twelfth graders earolling in physics, while LE schools
were those with 12 percent or less entollment in physics. This arbitrary
definition provided 17 HE schools and 18 LE schosls with 18 teachers .
assdciated with each group of ‘schools. Grading data were obtained from"
five_studeﬁts randomly -selected, from- the physics class(es) of each of
the teachers.,) The data inc¢luded: (1) physics grade, (2) overall grade -
point average, (GPA),. and (3) grade point average. in science classes
other than physic  Based on their grades, each‘studen% was placed
into one of %hese catggories:® .- . .

‘. . M ~
- - - *
— R B PN

- . o




L e, ' M ‘ .
o
! ‘ b " I. Physics < Overalﬁband < Other Science, L .
IL. Physics.< Overall but > OtheryScience \-o )
- - » I1I." Physics > Overall but’ < Other Science - ] T B )
IV." Physics > Overall amd > Other Science |, ’ - 3
. B ) . \’ }

Based on the distribotion of stﬁde frod‘HE!and LE schoqla'into these:'“
categories, one is able .to make ci?ﬁzrisons as to stverity of gradlng &

" . practices and physics enrollment. ] - . . \ L
Findings . Lo " .

Based on a chl-square analysis of the percent of students in the - .
sfour grading categeries by the enrollmert variable (Hﬁ or EE), Dietrich‘ -

N found that there were significant differences. Most of the variation ‘
was found in categories I and IV. Sixty-two percent of teachers from .

., HE school awarded grddes in physics that were lower than students'

d science GPA and their-overald GPA, whereas only 45 percent ‘of the i
‘teachers from LE. schools.djd so. Similarly, 45 percent of the LE teachets )
awarded physics grades that . ‘weré greater than the students' overall ¢

. and science GPA, while only 23 percent of the teachers from HE gchools
awarded such re1at1vely high physics grades. . , .

A grouping ofw categories, I with II and III with IV, allowed
Dietrich to analyze physics gradee earned with stidents"™ overall GPA.
Inspection of these data revealed significant differences with algreater
percent’ of teachers from HE schools (75 percent-HE, ‘34 percent LE) ’
awarding phys1cs grades lower than stﬁdents overall GPA. ' . -
L Grouping of categories I with III and II with IV allowed one to -
~ compare grades attained in physics classes with®those obtained from
other science‘classes. Significant differences were found with LE ’
‘Feachers awarding physics grades that were _greater than or equal to '
o students' "other science GPA" more frequently than do HE teachers (54
petcent td 36 percent). Conversely, teachers from HE schools awarded -.
grades in physics lower than studengs' "other science GPA" more _ ’
frequently than did LE teachers (64 perecemt to 46 pf:ggﬁt)

.

. - - .

- .. - - ’
v [1

. Interpretations. . - s - - ’
‘e ) - ~ v
N , Based on the data collected and the analyses calculated, the author '
e : concluded that. N
) (1) Altbough beth groups’ of teadhers tended to be severe graders, 4
. T . * the physics teachers in the LE schools were more severe than .
. ) their counterparts in the HE schools. .o

. (2) Comparing physics grades to overall GPA, both groups of teachers
. ’ . tenddd 'to award physics grades lower than the students' over-
' ~ all GPA, with teachers from HE §chools being significantly
morq.severe than LE physics teachers.’ , .

N - ¢ . -

SR ~(3) When grades obtained inggs';ics were' compared to those earned )
in other science classe s the HE teachers were again more

R ~ * — ° . ’
»
P P
. . . s
- L3 A} “
) ’ .

-~

. B} . 4 R ’ =
Q ‘ 23




.- ‘grades.

. . ’~ ) ,‘ . 3
' 5 -4 / M
. ) d f - . Na
/ K
! , ‘severe in their grading practites, awarding a greater (’ ;
. percentage of gradeg-which were'less.than the students -y
"other science 'GPA"| than the LE tea?her . e \' ‘

1
The findings obtained in this study did ﬁot support the expectation

that the severity of physics teachers' grading p: practices discouraged Y
. students from.enrdlling in phy51cs classes. The investigaget suggested .
that teacher classroom behavior might be a fruitful area in which" to )
\\pursue this question further. .

] ) ' F}
o - - . ¢
~ . -

ABSTRACTOR'S ANALYSIS. v

-

‘ , rd
- The relattonship between severity of grading, and enrollment in
high school science courses was also explored by Bridgham. (2). After
proposing a model of this rélationship, Bridgham collected data from
27 high schools to emgiricdlly: es¥ his propositions. Consistent with
JDietrich's findings,, Peidgham reported that physics grades weye ,more
severe than those obtained in other non-science classes. K When compar-
ing physics grades with other science’ grades, Bridgham looked separately
at bio%ogy and chgmistry grades with physics grades being more”severe
than biology hut /less severe tHan chemist As Dffetrich did not use
that breakdown, comparison is not possib1§¥ While Bridgham's findipgs
are "mixed" because of the anlusion of other variables (student sex, #
parental occupation,land availability‘of second level courses) he. d1d
conclude, that ' ease of grading is related to-stience enrollments in -
general. f This" is in dirgct opposition to the outcemes of Dietrich's’
study. Clearly, we are not in a position to validiy generalije about -
\the relationship between severity (or ease).of grading In enrollment
.in physics. classes. It is fair to conclude that this phenomenon is not
a simple one, and is. in need of further research which begins to repre~ )
sent enrollment realistically (i.e., in a longitudinal fashion) and to
tap other variables-that potentially relate to student enroflment in°
high sghool ohysics classes. In addition to the Dietrich and Bridgham
(2) studies, reviews by Rowe (4).and Bates (1) will be used to formulate
thQSe suggestions for further research. . \\\ xs
\ ,

’

From Bridgham s study, it is clear that females a \Ppenalized more
severely than males, when Hhysics grades are .compared to kheir non-’
sclence grades. The same finding was obtained with biology and. chemistry
Bridgham also found stYonger associations between ease of
grading and enrollment in the next science course for femalé than- for
male students. Bridgham speculated that with males the perceived rele- *
vance of science courses to career dételopment may override the ease
of grading considerations. As Bridgham' ] data were -from the -1968 .
graduating class, an inspection of this relationship ¥ith more contem-
porary data is highly desirable. Suffice it to say, further research
on enrollment in physics should be inspected‘with the, possiblilty of
sex bias clearly delineated. ~

.
t
]

While Dietrich discriminated among those who dropped out.of . .
physics and those who did not enroll in physics, students from both .
_groups are missing the contribution that physics instructipn might make
to ‘theit personal lives. It appears necessary to study most edqcatio7ai
problems longitudinaliy, certainly those related’to enrollment™ /.

o 'T

- ' 4
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"'among thems— (1) the lock step. sequence of bialdgy-chemistry-physics . - .

‘teacher may directly ®r indirectly (through ‘physics students) influence _

. memt is composed-

/" . N ¢

[} . \ ! . . . . . ~
. ‘i . ‘. ‘ \"’"--\,,___ﬂ . ’* , - .

- / . 3
characteristics. One might earch for differences in: demogriﬁhic Lr v
academic vatriables'with respict to thosg who: - (1) c&dhse not to enroll . ,
in physics, (2);enroll!}n ph sics "and drop out, and (3)‘Fnroll in physics '

and complete the course. . W
a > r ie

SeveraL limitatlons to physics enrollment appear to exist, prime

and (2). the mathematical .skills prerequisite to physics. While the 100
year old * sequence of the 'secondary science courses mdy need chamging, such °
will occur very slowly. More realistically, a*wider spectrum of phy81cs o .
courses, for more thgn just the college-bound science major, might

allev1ate this enrollmepnt ptoblem. As such curriculum reconstruction is j )
cbnsidered, it is imperapive to consider making the new. courses less )
abs;zﬁt;\:nd more concrete and less - .dependent on lecturing solely and

. more Jdapendent on other teehniques of instruction/learning. Researchgrs
- coulfl explore the relation ,between enrollmedt and physics cotirse vari

bility, in situations where such exists. As.enrollment.in physics €
usually limited to those who have completed chemistry, another index of
physics enrqllment might he as a ratio of those "eligible" to take. . .
physics (i.e., having.completed the "prerequisite'). Bridgham used this

index 'in his study. Similarly, the relatignship between physics, enroll- .
ment and enrollment_and/or acbievement in mathemaq@cs courses needs -to N

be explored -

v N

. doe , .

- It-is not clear how this issue of "prer u1s1tes" far physics is ,
operatlonallzed, 1ﬁformally or, formally, in schools. 1In some cases, it.
appears that .teadhers or idaﬁce couns s schedule students into’ or - )

out of physics on one pretdxt or another. Qther stufidnts emroll in =~ ' °
physics becausesthey believe, if’%ﬁxbe requlred for cbllege fdmission. :

'While the me¢hanisms may vary, it appears that further research should

pursue this issue, namely, "Who decides if 2 student shoulg enroll in
physics or not wnd why?" * a A . 2
In addition to’ the grading!practiaes oprhysics teachers,ﬁmany ’ . ‘
other characteristics of these key individuals may relate to student
enrollment in physics.classes. While personality variables are admit-
tedly difficult to assess, the warmth and enthusiasm of a physics .
emrollment trends. In an area with sex bias apparently existing, it g
might be valid.to explore the effect of teacher's sex on .physics enroll- .
ment (recognizing that there ate relatively few female. physics teachers)
While the—acadgmic background or experience of a physicsg teacher migHt-
influence the depth and breadflr of ex and instruction possible,'a
more fruitful Nrection to ‘pursue might be analysis of the actual . L
classroom behayior with raspect to lab®ratory activities, audio-visual \ i
aids, ;ylution of problems, individualizatiog,of instruction, and method
of evalyation. While obtaining extefnal observers to collect these data
becames extremely’laborious and expensive it appears that students can .
yalidly report on the kinds pf behavins. . .

'd

A last‘clust f variables potentially réiated to physics enroll;-

jépzeasures of the schpol and community, such as size o
of school, socioeconomic. gtatus of the community, percent of students .
entering college, etc. _While it 1’%likely more influence will be from

. .

re L




‘ .other factors more c103ely associatsed with the physics clas‘s‘: the
teacher and the students, in most edupational research, dt is wise to
consider as wide a sampling of variables as practic It is hoped -

. T that further research will be conducted to. illuminate this phedomenon .

’ ~more clearly.: K P ; .

4 R
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Expanded Abstract and énalysis Prepared Especially for i.§ E by Judy
gelston-Bodd, National Technical Instltuteofor the Deaf Rochester,,

New York. . , . : ’"‘r\ . .

Purpose S o et : | :1

.

The -author surveyed Junior and senior high school teachers to
-identify areas Of. teaching skills in which the teachers felt a need
- for improvement from a ﬁrevibdsly designed- list of competencies.,
Teachers were also asked .to raiz\several aspects of their working’

(]

conditions. .. .

- 4

+ The actua'l problem investj;\ga\¥ involved a cailparisop ef the -
respnnses of the Junior high school teachews with‘those of the senior

high schéol teacher.’ ’ "3

N
-

Rationale ¢

L]

<

~

[ 8
Teacher self" ratings of their skills provides critical’ input for

the design and development of in-service programs ‘to upgrade the com-
petencies of professionals in the” field.’ Administrators and developers .
of ymdergraduate tedcher education. .programs also need to. identify their
strong and weak areas of preparat%pn as perceived by their graduafbs.

Administrators’ -also need - teachers dissatisfactions T e

" tegarding school faéilities and othék working conditions It is assumed

Research:Design and ‘Procedure 4 RN

their recommendations (anonymously?) to the administration.

o~
’

<

-

- ’

-4

Although no research design was g;plicitly proposed, teaehers‘

"“responses were categorized on the basis, of junior. vs. senior high school

teaching assignments, andgroup me ‘were' analyzed (again no method of-
analysis was specified) foxr signific cant_differences fior each-item con— -
tained {d both parts of tﬂgrzurvey. s ‘ . .t

AY
- »
~ L)

The. instrument dbntained items related to demographic data and
opinion ifermis for ghe two topics of condern: teaching skills and school '
workingVCOnditions. The' twenty teaching skills items covered: 1)
effect{veness in using'agiariety of classroom preséntation techniques,

2) knowledge and ability in subject area, 3) ability to.chahge and - !, +

organize curriculum, and 4) effectiveness in evaluation tasks.
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'_according to the following, Likert scale:

. -,
- . . N . .
. . - .
- . P ’ - )

. " and "StudentClasSroom Bahavior was- stressed.
ﬂ‘~~were advised to che

‘ Th¢ lusters of 25 items pErtalning & existing school working ’
conditio included.,jl) course constraints,.Ke., equipment “facilities,
and quaifty anq.quanfity of. materials used“fbgsstudent learning, 2) time
constraints, 3) space -condtraints, and &) pefonnel constraints, i. e,,
availability of conSultants, secregari?s, andf assistants. T

. i 1

‘) ’
The science teachers rated themselves on gach iremt of eachcluster
5 =€'xce11e,nt, 4 = iod 3=
satisfactory, 2 = seme improvement needed, and 1 = much improvement . .*,.
needed , R L .

. . R . , . .

) ‘ . " ¢ " r 1' B
- ‘oo L ® S v
Interpretations L T r

. .

- e

The mean'ratlngs for,teaching competencies reportegy in the study®
were discountgd as being. ‘somewhat inflated due to the difficulty of self

evaluation. The 'high confidence in ability may also be related tq the
relatively long experience in the field, to the teachers' ‘holding of *
degrees withifi the fields of’sciehce, and to the high 1nc1dence of .
* partieipation in, NSF'Ihstitutes. ~ \ o, . . . -‘L

., The teachers' lack of personal experience with a variety of pew’
_teaching techniques was c1ted as cpntributory to, the low rating for
“the competency item "Knowledge of Curricular Techniques.’ Undergraduate’
‘programs are advised to provide more backgroun in different techniques.
. -

. The highly motivating aspeets of audio vi Gal materials; and the
néed to use ‘effectivawmotivation with junior high level studefits were '
cited as explanation for; the h1gher ratings given the 1tem "Effective-’
ness in audis visual presentation by the Yunior h teachers. No
explanation was offered fox the superi\r ratings of ‘other iﬁ‘ms by the
senior high group:.’ .

4 ) i i
. \ . * N §‘~

. The relationsﬁip of lower ratings r items' Your teaching load"
School administrators i
d13satisfaction within ‘their schools particularly -
-to see if improvements in- these areas would improve the quality bf
instruction, . ~

¢ ‘

2 * B : » * 4

o » - e

o - . ABS‘TI‘!ACTOR'S ANALYSIS"' N . Vo, m

+ - Professor Lawrepz ‘has reported .on an inueresting mixture of ‘issues.. -

Self appraisal of teaching cbmpetence and the Togical follow-up of ;
diagnos ié.aﬂalysis and prescriptively assigned in-service traindng for "<

pr“gssional dexelopment is- a,neglected featuxe of the evalpatign
- process; in . the public schools. - The inflated results indicqte a nedd, for
traintng in just that process of self evaluation Lsee EgelstOn ‘and
Egelston (17] e .

-
°

Working conditions and -the motivators and dissatisfiers'hhich i
finteract to fotm the basis of the perceptions have been~reported by e
Herzberg (2). ' The specific Cbnditions essential for effective instruc-+

tion in science have ‘nevet been validated by researchers. to' my knowledge.
: By knowlgdge,
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o The teacher variable will always obliteraté différences in teaching load,

”o

)
~

~

i
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T ™ the study. S v

prgvisioné for.space, time, equipment, etc. A correlational analysis of
the competencies. as they were self~rated and the working conditions”

‘“‘ ratings might ﬁossﬂ_)ly yield some inte¥sting relationships.
. N PN T . \ LA * .

4w’ ‘The report ‘hag some fimitations which shéuld be noted. Thé follow-
) gag.,comme;it‘g teflect my. own curiosity over omiss,ions and, iscre-pancd.@'s
rather «han a true cfitical analysis. P :
s , . e Lo .
The’ problem statement, suggests Ehat'thé‘type of learning situations
which teachers pxefer.wére_invest;gated Jet''no results for this item
.werg reported. .Since Lawrenz offers Spéghfic advice to yndergraduate -

"institutions of teacher educatian and evdn to NSF Institutes which .-

"'« provide ip-serviag training to teachers, regarding ‘the specific areas -

. reported by teachers as deficiencies in their professional competence,
‘it -1s likely that these additional data would be useful to readers who
‘may bé planning to developaand/of revise such programs,
The problem statement neglected to include.a descriptiofi of’ the
inyestigétion into the .teachers' attitudes toward sclence, nor was tlie
.- Instrumentation feported for this variable. Such incidental findings
.may have béen viewed' as part of the demographic-data but a correla ,
‘tioﬁal analysis with ‘the competenc¢y items might yield interestding. .
re%ationshigs. to ’ . Lo ' P . ) -l

It is likely. the aythor iisspoke when she ‘describ -the .sampling

. Process. A.sttatified random sample of schools within the three

regions rather than tea hers must have been drawn since/teachers were
."randomly" selected b§%3ﬁ21r school principal. . In reality this selec-

tion process may have been less thdn random as evidenced by the long
‘egpefience and high “academic quality of the teachers in the sample.
Perhaps principals selected their "hest" teachers "in science .in the °
'hbpe-that/theif § choe 1t would look good in the study. Since no verifi-
,cation of the randomgess of the 'selection™process was” reported, I am.
suspicious. . o ’

A

e ' N .} .\” e
The research désign and method of an ysis &ere‘qot specified in
“the report. The statistics reported were straightforward enough to-
7 Infer’ their origin, but the omission of this information detracts from §

[ 4

. 'Table 1 contains an error which is easily identified upon examination
of Table 2. The asgerisk i entifying those items which reached sibnifi-
cargece in the analysis was omitted from "Effectiveness in audio visual
presentation." o . ) ) ) "

v

In the discussion seotion Lawrénz refers to the "suggested"
relationship between teaching load and teacher opinion of student
behavior without supplying post-hoc correlational analyses to stipport.
her suspicion. ‘Such action would. seem appropriate in light of the four
other highly §ignifihant differences in the item mean ratings. Perhaps

-Student laboratory facilities which were rated asless than satisfactory -
. by junior high teachers’}s more telated to student behavior than class

load is.. . ‘

.
» ] 2 \ -
. . 3
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v
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see how unfamiliar teachers reportedly
chniques, espeelally since their .
: strength in other'areas would 1 $d ‘the reader to believe that they were
in touch with educational -journals and/or professicnal associations.c -~
' The rank ordering for cuirrfcul techniques and current curriculum
. Rmatter ‘and subject matter placed thew at, extreme ends of the ratings '
. . i&%r both groups of teachers. I -am left wondering if defining thege .

tively ‘than merely

» ‘items on curriculum might have héIped ‘the teachers(respond more posi-

LN

[

-~y

'satisfactory."”

L)
oy

Lawrenz ends with the récommendation that school administrators- ,

. should check out the validity of the dissatisfaction with school con-

- ~ditions repocted, but,fails to include standards or reférences for suth .
standards #6 make such judgments.  The importance is not,so much that-

% conditions were .in"reality that bad, but that the teachers sampled
thoyght .they were. Dealing with teachers' feelings of dissatisfagtigm
by meang of a survey of "institutional health" would establish a basls

. for an administrator's plans for improvement. Whether these improve- ’
ments result in higher. quality of instruction or ot could be answered

-~ by an approprlate evaluation design. p > s o ’
In summerjg Lawrenz's findings contribute’ to the convictlon that
. ~our science teachers are better trajined than ever, that senior.tmgh -
'* " teachers have it./"better" than junior high teachers and that school
conditions are perceived as in need of 'improvement by all teachers: 4

. . ¢ . A} . N
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MaYer, Vic?r J., John F. Disinger, and Arthd% L. White. "Evaluation .
of an Inservice Rrogram for Eafth Scignce Teachers." Science

. Education, 59(2#:145-153, 19

Descriptors--piscovery Learning, *Earth Science, *Evaluatibn, 2
Higher Educatio *Inservice Teacheér Education, Institutes
(Training ‘Progr s Science Education, *Teacher Behavior{
. *Teachef Education ) ' . T
v
Expanded Abstract and Anal Prepared Especially for I.S.E. by

. Herbert A. Smith Colorad tate Uhivgrsity.

- .

. - o .

Purpose ) T i\' ' '\ , ﬁ*i ¢ N -
P . . I . % : . . -
The, study extended over-a three year period and was desidgned to .
determide the impact of an inservice program on teacher ¢lassroom .
behavior.and effectiveness. The null hypotheses were not explicitly.
stated, but can be inferred to be: .
1. There .i3 no differencq!in participating teachers' Jknowledge
of earth. science facts and® concepts as a wresult of partici- n
* 7 pation in.a four-week workshop'. designéd to improve knowledge .
in this area as measured by pre- and post- test scores on a ',
staffbdevéloped insfrument.” ~ : , .
e, )
2. There is no difference i: the learning of the students of '
" participant .t®achers ,d#factual information and science
principles as measured hy pre- and post-test scores using Y
TOSK Tests I ¢nd II at the beginning aad end of the school ‘
year. ‘.- o
. 3 ' 3 ' & - / * - . .
. 3. There is no, diffemence“in the learning of the students of T
participant teathers in understanding ecientific cpncepts 5
and processes as measured by the "Concept Processcgest" T
( (¢PT) scores at the beginning and end of the gchool Yyear. *
- A series of hypbthesés were‘tested which related to the changes in
perceptions of the participants students’ toward classroom activities
‘as measured by the "Qsience Classroom -Activity Cheééklist:. Student N
Perceptions" (SCACL:SP) as a pre‘test, post-test and-follow-up test. ...
-The plan was designed to measure-qhe impact of the program at the end s ".
of either one year or two years of partibi’ation arid also the reten- .n\;

tion of program effectivendgs qn the classroom behavior of teachers. as |
measured one year after prograh termination. A sample null hypothesis
for this series could be inferred td be:., ", .

There is no difference in the per eptiOns of students toward class—
rpom activities methods and tecthiques’ dsed by participating teachers

;in the classroom as peasured by re- and post-test measures using the"

"Science Classroom Activity ist: Student Perceptions s at the
beginning and end’of the sch l;year. e

S

7

~




Rationale \.

Educators are constantly faced with the problem of measuring the.
effectiveness of certain educational procedures. Large sums of money
were expended on many aspects of science and mathematics gducation.by_._
the Nationat Science Foundation in- the L960 s and 197Q0's. The principle
of accountability requires that a Satisfaetory assessment of the effec-
tiVEneSS of -these extensive programs’ be made. The present study
répresents one small attempt to make a contribution to this assessment.
A comprehensive issessment and synthesis ‘of the full-scale impaet of
the National Science Foundation's commitment of large'sums to the up-
grading of science teacher qualifications and science curricula remain
to be done. Bldsser 1s cited in the present stufly and sufficiently
documents the limitations of existing stiudies., The study by Mayer, .
Disinger, and White attempts to avoid some of‘the,limitations in previous
studies by looking ‘more directly at teacher classroom behavior and * "
studenf performance and perceptions. ~

h ’ L2

Regearch Design and Procedure ‘*

]
. -
- ¥ [

' The’ study was, initiated with 32 junior high school teachers a@

program participants and .included the students in' their classes. The
. study covered two years, with measures of student. perceptions of teaching
behaviors continued through a third year. The design was traditional
gd used 3 series of pre- and post-test measures both on teacher-

rticipants and on the students of participant teachers. Data analvzed
were obtained from the pre- and post-test testing procedures and
used the "t" test for matched pairs to determin@ the significance of
‘obtained differences. L X

-
[ -

\

.
’--

Findings E,T

'The findings'may be summarized as follows: (

L
¢
1. Teachers made significant increases in knqwledge of earth sciﬁ:ﬁ
facts and concepts as measured by a 1ocally developed measurit
instrument. . A .
o )
Students in participating teachersﬁ;clasSes made significant
increases in knowledge of scientific facts during the 1969-1970
school year as measured by the TOSK test. Increases in umder-
standing of science principles were né? statistically signifi-
cant as ‘measured by~ TOSK. .

[ - . ¢

\ . - - N
Students in participating teachers' classes exhibited &ficant

positive increases in their perceptionsfof teacher beh 8
mo¥e consistent with current philosophies of effective science
teaching as measured by the "Science Classroom Activity Check-
list: Student Perspective.' The gains tended to persist during
the _year fdllowing termination of the inservice program.

’




o

e

' . . <

. Interpretations , . . ' 4

O

S ? is somewhat didappo

£he investigators believed'the evidence indicated that the purposes .

_ of inservice program had been achieved. No direct evidence was obtained

relating to an objective related to assisting teaghers -to develop tech-
niques of self-assesément of their classroom behaviors. -

- »
A4 .
. v . > . -
f ‘ .

' ABSTRACTOR'S ANALYSIS . * .,

-4
-

. The intent of the study is clearly 1audab1e and it seeds to have
been carried thrpugh consistently and fajrly. Nevertheless, there are
serious dafieiencies which seem apparent to this Eeviewer. -

1. Conceptually, the study is weak a?d/the results obtained could
have been predicted a prioti with*little risk. Certainly one
. twould ‘@nticipate that "intensiverall-day sessions" conducted
. on geolo cal content for four weeks would result in teachers
O learning facts, principles and concepts of geplogy.  Further-
‘more, from the analyses we cannot geéparate teacher effects, : -
" 4. curtriculug effects (traditional wersus ESCP) or grade level
.effects.: The statemeht- that "the use of a control group degign
was not practical“ Qt be accepted without substantial

". ' reservation. ' From the study one doespnot feel assured that
- téachénqrwho did notfparticipate in the workshop experience

would have obtainedany less impressive results. In fact, it
ting and a clearly unimpressive finding
th t students did ngt show a significant growth in uﬁderstanding
seientifio principles in geology after a year of study of
ehrth science., It ay'show teachér emphasi .on, and concerns
. for, the lawer and ore superficial ‘levels £ cognitive learning

¢

2. Apart from the study itself there is at least the possibility

' of a conflidt of inflerest inlthis study.:. It is noted that the
National Science Fowddation funded bSth the ‘inseryice program,
and, deveAOpmenn of t ESCP material. The Directorrof the

Inservice Brojectwwa \apparently also the principal investigator

}uation\st dy, at least no»disclaimer is made.

no’ possible vested professional or finant
st in th? utcome of the study.

P -
i

"N" Funthe ore, the delay in publf'cation following completion
"of the Qtudy sédems excesﬁive.'

. 'Althqugh \no negative ailegation is either’made or implied, it .

o L
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‘Perkes, Victor A. ."Relatioriships Between-'a Tea'cher's.éackgromd and

U | in'Science Teaching, 12(1):85-88, 1975. S ,
- De‘scripf'érs-Edqcational Re’ ch, *Elementary School Science,
; Higher Education,.*Instruct Pergonality. Assessment, Pré-

.sgrvices Education, Scienee Educatiof, Teacher Edutation, *Teacher

Sensed Adequacy to Teach Elementary- Scijence." _Jfurnal of Regearch
- 7 -

At,ﬁtudes,/*Teacher Background A . . v o

‘a

, S . N 3 ! . U .
Expanded Abstract-and Analysis Ppepared Espec:r,g_llyifor I.S.E. by Eugeng

v -

L. Chiappetta, University of Houston. . ~ ;
v . , . . . . .. . . . e ,

Pgrgose \ . . L . s L
T . o , . - L . . . .
R . ; ! . ~ . .

o T A .
‘. The 'Pury'se‘ of the. study wase tq'explog‘e she .rklationghip between ,
' prospective’dlementary teachers” backgtounds ald thei¥; conFidénce to,

« teach science.” Tha ‘Tesults Were expected to'suppert the conterition that.

rindividuald whe took .fewer collegiate gcience courses: and who pogsessed
a poofgrasp of methods: and prdcedu¥es of science -wc}"ul’d"\h?vé a low -
* M ~, oL S . -

. preference-for.teaching science.™: - At

v ' B R .
.
.-a L

.Rationdle .. _ k.
’ LY -"“:‘. 0"‘~d" . ’ .“ - - ¢~ ~.. ./‘ 4".
Unrewarding gkpénenpés' In 's'c:i:.ehc'e courses probab]..y‘p-no‘ducedpgor. :
attitude¥ toward s\c'iencg and prevent, $t;u_d’en‘ts -takir!‘g‘elpct,i'v'/e scienge
courses. , -Thig vicious, éycle is- the. caudé “d;f"t:eadhe_'rs' lack, & .desire

for teaching science:in -the'elementary school. Teachets;, 1tke’ other ~
.people, will do what they are sucéessful at and will awoid actiwities in °
which they perceive themselveés to°be 'izﬁadeqixrae. .'The, apparent ldck ‘of .
selence tealhing which -e"x':l‘s in the’ elementdry school is a-result ‘of
teachers' attigudes toward sCiénce-which werg shaped- during ‘their‘science

coyrse gxperientes’ at the célﬂégfite,'ige:conﬂgéyy,'a’adopussibly glementary . -
" school‘levels.. This rotion i supparted by- the wqug?' of Soy.{(3), Black- .
R v N n.'u -, X - ->“ - . .

wood (L), 'and Maben- 2)-.’ I o .
— < S :

' . e l i .
. ‘ - R Y . S
. Research Design and Prfcedure’ . - .. s TR

D %y t - PR |

- \ ; . v . N N ‘.
The sampie’ for the’study consistéd. of 52 prospective elementary, b
teachers enrplled-in a tedchet edncaﬁipn' pro'gram"at the Univérsity of -
Califprnia at-Davig. Each subject'wag administered the following thred
,instruments: . S, R . )
- ot . N P -
(1)" & questionnaire 'soli_citing selected biographical 'infqrn‘xacion,'
e.g8., the numbez'of high school Cbnrgés completed, the o
‘number of’ science tcougses (nationally developed programs) .-
completed,' the number of college science courses taken, |
and.a; self rating bn. a sense .of adequacy #o teach science.

-, ~
.

B —

Cd

2y The Omnibus Personality Inyentory was used to assess ego-
functioning, e.g+y soci‘el,emotiona‘l maturity,, social concern,
success; and to assess "intellectyal activity," e.g., working
with-ideas and abstractions, _-thegretical orientation, and. .
esthetic intergsts. R . .




The Methods and Procedures” of Science: An Examin ion,
asgegsed subjects' graBp of methddological diménsiond of °
science, e.g., hypothesis,, observatf]:ons, variables and
experimental design. . ., o

> N - - ¥

s ” - : . b . '

\ Correldtional aalyses were computed for the selected variables, .
using the B{o-Med program. ‘The -analyses weré ¥ot the purpose of answer- .
ing the foll@w;ng questions: ‘Do individuals with affinityffq engage in-
theoretical problem-solving tasks’ study more 'science and have & higher.
desire to“teach science? Does the, uhderstanding of ‘the ‘process com-
ponents of science, an.important dimension of contemporary séience

7 -programs,’ relate sigqifftantly-with background variables such ‘as

flexibilitz'or the tendenby to engage in intellectlual activities?

- - ¢
o

. , : .'"_"_f,'~/' \
. There was a significant relationship beq‘Zen‘é prospective elementary -
teacher's academic experiences in science courseg and his teéndency -to'
elect additional college level science course work, and the preference
'Egd adequacy for teaching science in-the elementary school. . There was a
‘significant.correlationcbetween a prospective teacher's sense of ade-
quacy for science activities and the preference to teach elementary
-science.’ In addition, there Was a signtfTeant relationship between
indiviguals' grasp of the methodological dimension of science and the,

~peber of nationally:developed high school scierrce programs that.were .
studied. - . ' T . .
) - o L ' oo . A
. ' g \ . ' ' "/ .
- -.Interggetations ]

r . .
\ . ;‘
' ). - ’ -

* . The sfgz;‘adds more é}édibility-to.the notion éha; an individual's
.- perception of adequacy for a task will shape his attitude for engaging .
- in the task and in rélated endeavors. Elementary school teachers who -

have had successful experiences in sciénce course work willﬂhg inclined -

to teach more science in their classrooms thah those téaghe s who
struggled through their science courses. - Unfortunately, the flatter
probably .comprises the majority ‘of ‘cases. Thus, we can- expect very
littlé science teaching to occur in elementary school classrooms.
- relatfanship was reported between scores on the Methods and
ProceégizghBTRSCience: An Examination -instrument and khe number of -
nationally deweloped science courses that were: taken {n high school.
This sdﬁgests that the newer high school science prbgy have imparted
to this sample a grasp for the methodological dime of science..
This should not come as ,a surprise. because a majqr 230 national
curriculum projects-is to éﬁhanceéinquiry and procémss skill_d%zf opmént.

A discouraging xegult.océurred in that the prospective teachers did
not appear to realiie the significance between being able. to”grasp—the:
methods of science and effective science teaching. The 1Indi 1s were.-
inclined to associate science content with effeetive science teaching. ~
This is problematic when ‘we consider the process andyinquiry emphasis N
that has been set forth by the developers of thglﬁéét innovative elemen-. ‘e

. tary science programs pr?duced over the past fifteen years.

'




‘ There was not a significant relationship between ‘personality
attributes and attitude toward teaching science. This is rather surpris-
ing when we consider the associations that have been reported between -
personglify dimensions and dispositiqn.toward.vatiops taéks that have
‘been yeported in the research literature. This questions the suitability
of the instrumépts used fo measure.these associati¢ms. o .

£ * e L4

In summary, prospective elementary teachers' perceptions of.their ’
adequdcy for,keaching elementary school science appears to be related to
their succegs in previous science course experiences. Previous science
‘ coursmencea which/imparted a factual grasp.of science appear to

be’assoc with a.sense of‘adequacy for teaching science. This is
unfortudate because 3 methodological grasp of science might better be
#he desirved association with adequacy for teaching scienge 'in the .
elementary school.- . ’

. ABSTRACTOR'S ANALYSIS

t

The study adds to the fund of research which suppo the notion
that teachdrs will be {nclined toward -those activities £6% which they
feel a sense’§f adequacy. The reported finding, that experiences which
promote a grasp of the factual content of science might influence

* . teachers'.understanding of what adequate science instruction is, sho@d

.be pursued in subsequent resdarch. This might be instrumental in.
foymulating a hypothesis which suggests that an understanding of what
adequate elementgyx science instruction should be like involves a two-
stage development. The first stage involved ‘succegssful experiences with
..the mastery of %cience contett, while the second stage involves success-
ful experiences with and mastery of science process skills. R

Most prospective and practicing elementary school teachers, never
achieve the first stage, mot to mention the second stage. Possibly,
only after equilibrating at,thg secqnd stage will elementary teachers
carry out the-goals' of the natjionally developed elemen ary 'science
programs‘and continue this pursuit over an extended period of time. °

' ’ ‘o ‘ 7
The Eégjings in this study were extremely difficult.So.unders;and.-

There was results section, per se, and n¢ tables. WitHout the

results 'section one eould'not be gute 6f the significance of the reported
correlations. The strength of relationsips between varidhles cannot be
ascertained. This study, presentgd fwedts résearch report fprm, is- .
~highly fragmented. . Hence, the reader camnot determine what was found
nor accurately understand the idterpretations of the findings by the
author., -Research reports will be more helpful to the rgadérs if they
contajn a results section with tables that show relationships between
the key varigbles. - IR

-

.
-

The prese’n?: study might .have emp],oy.ed"a stronger design ‘Yhan what .
appgared to be eﬁployeda The attempt to find correlations among so many
(21) variables fas sure to meet with some type of success, The study
would be more valid if fewer relationships were andlyzed wsing a .
regression analysis or another multivariate statistic. -

£
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Pu e . . a ' P N
. —— , . . »
~ The purpose of this' study was to examine the relationship between the
B styles of instruction of teachers of introductory college biology. utilizing
ig Flanders' Interaction Analysis System | 'and student achievement on both high

and low cognitive Yevels. (High cognitive level included Bloom's compre<
hension, application dnd analysis categories; low cognitive level, Bloom"s
. knowledge level.) - , N
. ) ¢ .. P
Rationale » ) . ‘

. Within the past 40 years many research studies have focused on the
effectiveness of specific teaching methedolegy for cdollege instruction. ~
No clear patterns have emerged. that favor any specific methods. At the
time this research was coﬂducted, studies that examined diffETen;vteaching
strategies failed to qumingy the method useds, For example, "student .
centered" in one study t mean‘letting the students talk 20 percent of

,Y-the time, whereas in another study it may mean 100 percent.of ‘the_time.
This study attempted to counteract this weakness of previpus studies by
quantifying the teaching apprqach used (lecture vs. student-centered)
atilizing thermethodolbgyideve ped by Flanders.

<

Research Design and Procedure '

. 1 9
// ‘g . The sample consisted of 408 students enrolled in an introductory .

iology course at Bronxzﬂommunity College.in New York City in 1967. Half

of these students were enrolled in classes taught by instructorbce tered
. ’ teachers, and half in classes taught by student-eentered teachers The
teacher' s(classification was made by analyzing the teaching behavior of

alL -instructors of the -introductory biology course according to Flanders

Ten Category Interaction Analylis System and selecting those with ratings

- " at the extremes 6f the "direct and- "indirect" scales. L.
§ : ‘ . T
) Studenus were administered a pretest (not described in article), were
ht for one semester by a "direct" or "indirect" instructor, and took
th posttest at the end of the semester. Instructors were vigdeotaped for
. five one-hour sessions during the semester.. These tape r€ analyzed by
e thé major investigator according to Flanders' system. (Care was taken to

determine consistency in ratings using the instrument and inter-observer
reliability)

ERIC - . % - 1923 « e
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.‘high level questiéns. Valldity of the instrumert was determined by two .

v v, Iy -

~The posttest consisted of 104 items equally divided between 1ow and -

panels of experts who evaluated items on the quality, cognitive level, and ) o
content coVe;ﬂ&q The reliability of the test using the SPeaPmaanrown .
formula Was 0780. SN .
Data were analyztd using a series of one-way analy?és of covariance:
Pretest and IQ inequalitieS were used in adjusting the final posttest scores. °
- ) . \ »
Findings — . C e L. . i . :. ’ ' ’
Analysis of the teachers ¢lassroom behavior according to the! categories
established by Flanders indicated that there was a significant difference at
the 0.01 level between direct and indirect instructors® methods ofiteaching o
. Cémparisons were madg between I/D, 1/d,*I/I+D, i/i+d, and, I/D8 9 The\g;s . -ﬁ

© parity betwéen the difect and indfireét- groups was greatest for the I/D ratio

{\indicating great differences between the groups iri questioning and lecturing

)

N

behavior. (The indirect ‘group used 18 perceht of its time fn questioning,
while the direcq\group used only 2 percent. ) - -
J)

Although thepe was a difference in the treatment for the two groups
of students’as shown above, this d¥fference in treatment did not result ip .
significant differences in the way students performed on‘the biology post-
.test. . Scores for low level achievement, high level achievement,, and total
"achievement proved to be nonsignificant. Becafise means were not listed in ~

the article; no judgment can be made concerning trends in the scores. ¥
~ " - ~ .

“an

. . .. 'J . ' U \\
. . . : , : - , R ‘s . :
Inteérpretations _. -, . ¢, \\5}

’ . e "\
3 Lad -
The authors of this reMearch report cencl ded that although two

‘ methodologies were clearly delineated and fo “to be significantly

diffeTént, neither methiod was more effective in terms of achievement. As -
a final segment 6f this study, grand matrices produced in this study were

compared with those reported in the literature for other®groups of.students. .

A comparison of scores among junior,.senior high,-and college science

_instructors indicated that each level exhibits distinct interactive behavior. *
Perhaps this 1is the reasod why indirectness has been found to 'be effective

at, the junior high level but has not béen found to be as tlearly réldted

at higher. grade levels. Other Instruhments may be nekded to uncover varia-

Bles related tb teacher effectiveness at the college level.

! . . . » oot -

fABS?RACTOR'S ANALYSIS. -

— . . ' vV

One of the majbr weaknesses of studieNpf teaching methoddlogy is’
failure "to_monitor classroom*procedures to assure that the teaching X
strategy being’ examined is properly.executed: Ah attempt was made in this.
study to prevent this flaw by videotaping a sample of -the instruction. - In *
addition, the researchers tried to carefully define, "teacher-centered" gnd .

"student-centered" instructors by, reporting their I/D ratios, This cer- ’

tainly aids ather researchers in replicating the study. ; A
Another strength of this study that must be mentioned is the careELl ) 4
4nd methodical establishment of the validity aad reliability of the ‘ R
M . -
' ’ F’
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- suitability of the conten

:instruments used. “The, researchers made every effort to,establish the
validity of the analysis of teacher behaviors from the videotapes by ’ P

determining both the tongistency-of the rater on the same tape and the
Correspondence of this rating with that of others. The-achievement test
appeared to be carefully onstructed using a panel of instructors to jud
and a panel of experts to judge the ,cognitive
level and quality of the, test items. ' \\\\
Several aspects of this study are not clear from the written report.
T e A
1. Im the description of the' sample, it states that. there were ‘
204 students in each group,, No mention is mgde if these students
were randqmly assigned tq the treatments or if they were equally
distributed among the six instructors. A more’ cSmplete dederip-

had ‘tion of sample selection is necessary in ‘order to determine
whether the investigatibn is a true experimental study.
‘ 2. The researchers utilized a pre- posttest design with an’ analysis N

of tovariance to adjugt for. any inequalities im the sample No
8 description is given of the pretest. Is ft the .same as “the ’ .
posttest? If not, how .does it correlate with the ‘posttest? /
., i .
The article lacks sufficient tables for the reader to make
. judgments about the outcome of the experimgnt. Two tables are
included in the article but these do not 1list sample size, means,
or” standard deviations. It is pot possible from the report to
‘tell whether the teacher-centered or:.student-centered instruc—
tion effected higher mean scores. The reader only knows that,
the differences werd significant at €he 0.2 and 0.3 level.

\
N

to determine whether the analysis of the data was performed properly. It
‘would appear if six instructirs were used in the stully that students were
in small clas:g oom groups of approximately 70 or.less studentsg., (The size
of the group may be an .Important variable that is not considered in this
"experiment.) The proper unit of analysis should be the classroom 1'f this
is the case, rather thap th€ individual student.

\Iarecause of the inadequatesdescription of the sample, it is difficult

’

A factor that the authors did not discuss that may have accounted far
no significant differencés between groups was the low number of haurs that’
" the instruction was monitored (five one-hour sessions): It may have been
possible that the insfructors behaved in a certain manner while the class
was being taped that was not their usual style, and that there really was
no great difference among instructors. The study could have been strength-—
ened by videotaping a large® number of .sessions and randomly ‘selecting five
hours from those taped. The description of the taping is insufficient in
the article to know if this was the case.

Finally, .the authors of this Btudy set out to determine, if there were -
cogritive effects in teaching students using a teacher-centered versus a
student-centered .approach.
It may have been an intere,iing addition to this study to check students'
attitudes toward biology in-using the two approaches. This find{ng may jbe .
of equal importance to cognitive growth. T v

They found no, differences ih biology achievement.

“- v
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. \BBrm, Jerry G '"Risk-Taking in Explanation of hological Evengs."- u
. *, Journal of Research in Science Teaching, 10.(4):341-346, 1973.
* ‘Descriptors--Biolpgy, *Cognitive Processes, Educational Resfegrch,
- “%*Group Relations, *Individual Characteristics, *Risk, Science

Education, Se coridgry School ‘Science , *Student Behavior v
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Expanded Abstract'anf A.na?y'sis Prepared Especially for I.S.E. by David
.R. Stronck, Washington State University.’
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Purpose- . s » ) _ : 7

- . The purpose of this investigation wa to defermine correlations *
betwee® six différent circumstances and tR® risk-taking behaviors of ",
P lg_iology students as they attempted to explain observed biological events.
The six different circumstances provide the following six questions 4
gonsidered by the study: (1) Do individuals differ in their risk-taking
behaviers in relation to their degree 8f achievment motivation? (2)
©s Do imdividuals acting as a group express more risk-taking explanations
Athan members of the group acting separately? (3) Is there a shift -
toward more risk-taking explanations by individuals after participating

r

in a small group discussion?. (4) Do discussion groups formed on the .-

basis of similar or.dissimilar degree of achievement mot#vation exhibit
* © ___ greater risk-taking behaviors ‘than’ the individuals of the group acting
separ,a\t-é.ly? . () Do irrﬁividuals and’groups exhibit greater risk-taking’
behaviors in explanation of situations'that are dpen to argument ag -
compared to those that are not (explanation ‘unknown vs. explanation
known)? (6) Is there a correlation between risk-taking and the e -
.ind}vi'dual's IQ or, sex? | ' T, -
- L .
e .~ In this study "risk-taking".is defined by the presence of the
" followimg behaviors:” (a) exhibitibn of extremity and confidence of
judgment in situations where greater extremity affords th possibility
of* greater magnitude of error; (b) free participation in flisc
expressing his or her opipions, feelings anqqu criticis (
. . = of the presence of peers and/or authority; (c) willingness™“to try new
- approaches -in explanation of observed events. « <

= . . . b - .

o ' "Achiévement motivation" is defined as the'sttiving of an.individual

. to achieve acadegig success, as measured by opinions anq‘ self-reported
activities recorded inoﬁe Achievement Motivation Test. .This test was ,
a modification of the offe reported by Russell (4). The Hoyt reliability
»f the modified: fofh was 0.62 and the test-retest reliability over a '

two-month period was '0.83.  Students were placed.in thd’ category of h"higi’l

sample or hadegcores equal to or greater than the raw scor'e. closes} to
#  the §6 2/3 percehtile on the Achievemeiit Motivation Test. .. The ®ategory
of "low achievement motivated" was for studefafs in the bottom ane-third
w of the total sample or scoring equal to or 1 than the raw secore
closest to the 33.1/3 percentile on the'Achievement Motivatitvn Test.'
. ) , .

S .achievement\?;itra‘.ted" when tfey were in the top one-third of the total
*

e e,

S The "biological event!' cbgerved .in '.g:his study was ong ‘o’f~the two &«
seqi;e_ncgs in the film, Eléphant Seals, prepared ._% the Biological.Sciences

- . 1 . -
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Curriculum Study. These.sequeﬂces shpw two male seéa iq physical

" conflict and the reaction of ‘one seal to the recorddd sounds of

.

another seal

N\

Rationale

A cooperative project of the\gid-Cbntinent Régional Educational
~Laboratory (McREL) and the Biological Science Curriculum Study (BSCS)
identified behaviors related to inquiry. ,One of these béhaviors -is
Xisk-taking. The litetature of psychological research defines risk-
taking -as a Person s willingness -ta gamble for extrinsic rewards in

. games of chance. Nevertheless, the ‘projeect by McREL and BSCS defines
risk-taking in terms of a person's willingness to express opinions in
class” discussions regardless of the presence ®f, authority and possible' '
criticism. [This 1at¢?r type of risk-taking is needed to allow class’
discussions of biological events.to become inquiry lessons. This study .
seeks to idertify the circumstances which tend to promote increased
“sk-taking and therefore.more fruitful inquiry . lessons.

-

s

Research Design and ProEédure . . N
’

This study does not have an experimental design. The researcher
did not attempt to change the,behaviors of students but rather to iden-
tify - correlations between the behavior of risk-taking and various
circumstances.'- Two different measures of risk-taking were used in this
study: the Extremity-Confiderice of Hypothesis Test ald the Risk-Taking
Verbal Observation Scale. The reliabgglity of: the Extremity-Confidence
of, Hypothesis Test was *found to be O. using the Spearman-Brown Prophecy -.
Formula. The Risk-Taking Verbal Observation Scale had its reliability
estimdted by the consistency of categorization as ggested by Cronbach
»(1). On a sample of 42 statements, a11 observers agreed om 84 percent
‘of the ttems; two-thirds agreed on the remaining hﬁﬂPercent of the
items. ’ P4

s

The subjecty for this study were members of six high school biology
classes that were randomly. selected from a large city school district.
All of the students were using the textbook BSCS, Green Version, and
were in "regular" biology classes, as oppesed to accelerated or remediai
type courses. The mean age‘of the total sample (160 males and 156
"femalet) was 16.2 years. Their meart IQ was 109.39 with a standard devi-
ation of 11.90. . - .

s -/ . w , :

The subjects were shown the film, Elephant Seals. Two scenes in
the film were used by tHe researcher as the primary focus for obtaining
the'students’ responses. By random procedures, the subjects were assigned
by classes to two knowledge conditions of the status of the information.
One group was told that information was known about tﬁe behaviors or
events they obseryed. ' The other group was told that the knowledge con-
dition was unknown and therefore ;heir opinions or interpretations would
not be contradicted.’ s

l

Ehe ‘Ex emity-Confidence of Hypothesib Test was administered to -
eaeh .stude On the basie of their-scores on the Achiegement Motivationa
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¢ Test, the spudents'were assigned to ene of
discussion groups: 1ike=h}gh, likg-low, or
using the' Risk-Taking Verbal Observation Sc
during a 1 ute discussion of the two sc
discussion period, the group completed a

three-different types of
unlike. One judge per group
ale observed the 'students

ed. ' At the end of the

cond cepf'of the Extremity-

®Confidence of 'Hypothesis Test that ga

the group's decisien.

Then the

- . v

-
... ».Test,

groups were disbanded. A thir¥ administration of the Extremity-Confidence
of Hypothesis Test agaid requested the individual's responses. This test

vas used to measure individuals twice and groups once. »>

The dependent variable of risk-taking (as measured by the Extremity-
Confidence of Hypothesis Test and the Risk-Taking Verbal Observation,
Scale) was analyzed within factorial designs: (1) 2X2, and (2) 2 X 3,
‘The 2 X 2 factorial design consisted of two levels of achievement metiva-

®tion and two levels of status of iMFormation and a three-level variable
accotding to the grouping for discussion by (1) like-high, (2) like-low,
and, (3) unlike. - y S

. > -

, .To increase the possibility of rejecting she null hypotheées, the

"0.10 level of, significance was.chosen. Various statistical analyses were
performed to reco significant differences between means and correla~

tion coefficients. ’ . -
/ - : - .
_ >
Findings > . ) ' d be

-
-

In this study the Extremity-Confidence of Hypothesjs Test failed
to measure any significant differences. Nevertheless, the =Taking
V&bal Observation Sc¢ale uncovered some significant dif ences. For -
example, the ;isk-taking.in901ved in verbal discourse by individuals was
affected bﬁ;differential knowledge of the information. It was concluded
.that when the information or explanation concerning a biological event is

said to beMunknown or urrexplained, imdividuals tend to exhibit greater
. 'tisk in regard- to verbal discourse as opposed to Individua%s who are- v

told that the event his been explained.

- .
F]

Another conclusion is that the‘grOuping arrangement for discussion '*-

does affect risk-taking by the group in verbal discourse‘ It was found
that groups like-high and'unlike both are significantly greater in risk-
taking than like-low. Like-high did ndt differ from unlike. Because,
individuals did not differ under the Sameg—comditions, it is evident that
the gEoup's composition ddes .influence risk-taking. '

L

“hgsed'on the correlational analyses, it is concluded that ‘risk- b

ntaﬁing 18 not a function of the sex of the indiv*dual.'.Risk-taking in
verbal discourse is only slightly, but significantly, positively correlated
with .the IQ of individuals. o

Y . ‘ s

Interpretations

=" Thgre was no significant difference found between individua%g andi
groups in’rigk-taking as messured by the Extremity-Confidence of .Hypothesais

I3

This test undet the gonditions.of this study lacked.the power of

. . \
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" detectingdifferences wh ably exist. Research studies, expecially
by-Wallacl,” Kogan, and'Be ) have consistently reported groups ’
exhibi greater risk than individuals. They explained these outcomes . s
as the dif%ysion of respopsibility among the group members. .

~

The Risk-Taking Verbal Observation Scale detected significant
differences by which wfsi-taking involved in verbal ‘discoyrse increased
" under the following circumstiapces: jlf when the informatiop or.explana- -,
. tion concerning a bielogital event is sgaid to be unknown or unexplained, .
(2) when the students with High scores on the Achievement Motivation Test
are grouped’ together orymixed with_other students, and (3) when the stu-
dents have higher IQ scores. sThese conclusions are not sufficient to
establish the nature of risk-taking,. that 1s, whethet it is a general ((:

~trait or a mulpifgtmenhional trait, .
. } g "‘,S " M R . [
. ABSTRACTOR'S ANALYSIS ’ L b

L4
L

The researcher S}early recognizeq the study of risk-taking in the
literature of psychology. He'attempted to pioneer science education
résearch in the consideration of risk-taking. His inspirgtion for
formulating the study.was based on the suggestion derived from Inquiry.
Objectives in the Teaching of Biology, Ppéition Paper of the Mid-€ontinent
Regional Edqcational Laboratory and Biolqgiggl Sciences Curriculum Study (3).

Unfofrtunately the use of tHe term "risk-taking" by this Position
Pa‘er significantly differs from that found in thé\Iixeratufe of psycho-
logical research. While the psychologists have fociséd their attention S
upon the motivations fobr taking risks, this study provided significant -t
“data only in terms~of the willingness to express opifiions in verbal
discourse. Because all of the students’involved in this-study were
approximately 16 years of‘age; the behavior of these ‘teenagers in vegbal -
discpurse must. be interpreted in the context of adalescent,pyycholoégl
Typfcally these teensagers ate very conscious of their 903121 interactions,
with their peers. This study identtfied some of the traits of individu-
als who“are more aggrédssive in expressing their opinions in verbal
discourse.. The abstractor recognizes that this behavior is helpful in
-performing ap inquiry lesson with a BSCS' film. But the abstractor sus-
pects that the original concept of "risk-taking" as described by the
literature of psychol 11 research may suggest more profound insights
into science’ educatio;*~ . ‘ ‘ =
B Thomas S. Kuhn, in hi#®book The Structure of Scientific Revolutions
(2), observed: "Bringing a normal research problem to a conclusion is
achieving the antfcipated in a new way, and it requifes the solution of
all sorts of complex inESEﬂmental, conceptual, and.mathematical puzzles.
. The man wHo succeeds proves himself an expert puzzle-solver, and-the
challenge of the puzzle‘&s an important part of what usually drivés him -
. on." Probably the motivation éf scientists should be analyzed in terms ‘
of their willimgness to risk their ene gles for the possible solution of
a sciemsific puzzle},'Mapy teenagers haye gepnerously dedicated their
efforts to a scienge fair project or a research topic for a science. -
“talent search. This behavior seems to be associated with "risk-taking"
as defined in tRhe literature of psychological rééegrch,-that is, a .
A s ’ ' .

-

.-
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willingness to gamble for extrinsic rewards in games of chance. It seems
less as Pcigted with "risk-taking" as defined by the McREL and BSCS

. Positiop' Paper, that is, a willingnéss to express one's opinions, feel-

ings, or criticisms regardless of the Rresence of authority and a .
willingness to participate freely in class discussions. -

’

The abstractor suggests that a very important problem for science

~ .education research is the identification of the circumstancés which

~. favor risk-taking, that is, the willingness to seek the solution to an

r- involved scientific,puzzie.~ Unfortunately there may be 25\{ a weak
relationshig between this type of rigk-taking and the willi gness to
interpret in verbal discourse the behavior of.Elephant Seal% after view-
ing a film for a few minutess The -discussion period of ten minutes may
have been top brief to allow some thoughtful students to express their
insights. The social dynamics required in -verbal discourse may have .
obscured the more profound question concerning the student's willingness
tg take the risk of a scientiffz—investigation.

. The .subjects were requested to interpret $i& behavior of Elephant
* Seals. g?ié topic 1s not-typical of those considered in a high schdol

biology class. THe behavior of the seals can be rélgted to human psy-
chology amd.sociology. Certainly:the subjects who were Midwestern ]
teenagers were unfamiliar with observing either the behavior of Elephant
Seals or similar animals. - Perhaps a better, topic would have been one of’
plant physiblogy, that is, a popic which could relate to students' )
previous observations but whdch does not overlap with the humaa social
Scienceg. The exclusive use of the film, Elephafft Seals, raises some
important questions on the validity of thi?‘study. ;A more typical
biology topic might have generated significantly different resﬁonses ~
from the subjects. ° ot e .

-
’

The fesearcher was unable to discover any significant differences

by using the Extremity-Confidence of Hypothesis Test. .This conclusion
could have been anticipated by noting that the reliability of this test
+1s only 0.60.. Moreover each subject wag required to complete the same
test three.times within a relatively shorfﬂpériod;of time. Probably

the teenagers in this study tended to repeat their‘;agﬁbnses by memory
when they were asked to compleéte the test for the secoad and third ,time.
The abstractor does not anticipate that this test used with the procedures
of ‘this study wild provide significant differencés although the topic

and sybjects may be changed. . ' . .

)

The current state of research on defining "risk—takiﬁE;’;; s¢ience
educa emaing embryonic. The researcher recommends "the replication.
.~ of this study using’an instrument for extremity-confidence of judgment
and 1.réer sample sizes, especially for group gata, that would provide
greater power for detecting a difference.” The abstractor recommends
that future studies ghguld move in a different dir@ction. The emphasis,
upon verbal discourse should be replaced by an emphasis upon the selec-
tion of 8pen-ended laboratory experimentation. *This latter 7mﬁhasis/
will clearly relate risk-taking to the.most JAmportant processes of
gcience, e.g., gathering data to gwpport an hypothesis. The scientifi:
topics considered should be -of the type which can be ihvéstigated in a
typical high school 1a§£fhtory. The appropriate tests for measuring

o - -
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‘ the gtudept's', performances should consider not only the willingness to

genefFate+ hypotheees but also the formulation of reasvnahle. procedures

for gath§ring data which may be pelevént to supporting the hypotheses.

Such gecommended studies may provide infoxmation” ‘on the circumstances .

which encourage-adolescents to do science, that'is, to take risks of )
thetsame type as those sglected by professional scientists. T =

1 v
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Expanded Abstract and Analzsis Prepared Especially for I, S.E. by Hans - ‘ :
0. Anderson, Indiana Unive 31ty-Bloomington. .

7

Purpose ' . : ’ - o
. - ' . * - . ¢ . * ' ;
- k‘x ‘

‘instrument fop/-determining children’ s sclence interests. - Second, this
instrument w used to compare science interestSs of selected'students
in grades four and six from two schools utilizing dffferent methods of

. &
The’ firzé/;urpose of this study was to construct and validate an

sclence instruction. Four null hypotheses were tested: , :
1. There is no significant'difference in the science interest” R \\
- categories of children enrolled in the "Process Approach" I

science curriculum and those enrolled in classrooms where
the '"Process Approach'v does: not exist.

2.‘There is no significant difference among the science inter;;t,,/}
categorles of children enrolled at the fourth and sixth gr -
levels. . v -

- -

" 3. There exists no significant difference in the ‘science interest. 1

categories between boys and girls. .- JER e .

4. There exists no significant difference in the science irterest
categories between Negro and Caucasian children. .

- .
“ . ‘ . PN . . 4
..

~_ The authors noted that pupil interest is recognized as a main - . .
factor influencing learni%g. Curriculum developers and’ teachers planning . —
classroom science experiedces continually strive to develop experiences =,
that will beé interesting to students. Therefore, it follows that
identification of 3tudent interests and of therotential effects of
selected variables is necessary; affd that. valid and reliabLé instruments’ .
are needed for this purpose. « The authors extend their rationale by
pointing out the imp rtance of determining whether certain seleqted .

.variables differentially relate to interest.

'
. L)
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Research Design and Procedure : \ :
. . ‘ L} 1
Themstudy involved instrument development, validation, and .

hypotheses testing , . ’ ' e

. . . T

~
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- difference correlation of each child's responses on Fo
. was calculated.” The "A-BY correlations ranged from a

Instrument Development ‘

;‘ ” “ s Lt

. The What I Like to Do Scienqe Inventory 1s a forced choice
instrument composed of 36 pairs of-items yhich permit respording

. students to select most intere ting statements from a “nine-category

cIassifitation system. Each itém is matched against each possible
Ghoice, forming .36 pair choices. ‘The‘authors developed, the instrument,
and it was administered to a populafion of 100 fourth and sixth graders
to obtain estimates of, the instrument 8 reliability and-¥alidity.

Two methods of establishing reliability were employed . Fidrst, all
of the "A" statements from each of the-"A-B" pairs og Form A were -
tallied and compared with the nu?ber of "A'g" sen on Form B. This
yielded an overall coeffi.cif.nt o correlation 9. Second, a rank ,.\‘

Im9A and Form B
ow of .63 to a
high of 1,0 with ,a median of 9l7 and a mean of .908¢

The validity of the instrument was tedted by correlating the,
children's interest as measured by the instrument with the parents'

- statements ‘of what they thought, would be’ their child's interest.- The

-

" authors ihdicate that 39 out-of 48 participating sets of parents ¢

indicated agreement with their respective children. The authors reported
a_chi sqhare‘value significant beyond the .001 level. The authors con-
qluded that they had developed a reliable and valid rating scale. * -«

F._- ) Hypothesés Tésting. : .-J

[
s

In part two of the study, the four hypothéses were tested tq
.determine if the variables of curriculum, sex, grade level, and race
. were discriminating £actors among these interests. The analysis of °
the data included the Multivariate Analysi$ of Vdriance (MANOVA) which
provided tests for the overall effects of each design factor thteough a

' geries of two-way classjifications. The design us’s,was a.factorial’ -
analysis of variancg~desi , . A

»
- L4

Findings ;‘ .

.. The investigators reported the following findings. (Part’II_u'
only.)

- 1. There were significant differences in interest that could be
attributed to curriculum, grade level and sex.
'

2 There were no significaﬁt interest.differences that could be-
- attributed to race.

LA
§

The specific nature of these differences is summarized in this
table extracted from the article.
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o T ' TABLE 11T C. T .
P N g Correlatio%s between Discriminant Functions 4 -
e . ' . and Original Variables , »
» L 'L »
g ) F) * . o - ! ' &
‘ * Science Areas i Curriculum* .  Grade* * Sex*
~ o A } D [
. S 7 ) . , . . ¢
e 1. Rocks and Soils > < ,215 501 - LG43k (1) : Y
2. Earth and Space »* . 042 L402%% .396%*(1)
. 3. Light s ., -, 449% «016 . -.102°
* 4, Heat 38 - . 540%% "-.330 . 109 ,
M 5. *Sound : CL.211 -.100 =.434%% (1)
¢. Electricity and Magnetism -. g8 ~.547%% (1) J274%k (1)
> 7. Livipg Matter e L5I1% 314 - v = 241%%
8. Matter and its Changes ~.288 .000 - ~ -.046
9. Air and Water - W430%(1) '-—.227 =.521%%(1) ~
‘ *Cunficulum. (- ) 6tH'grade predominance,’ (+): Non-AAAS.
B . Sex: Female Predohinance, (+) Male. Entries not marked
L . negative_( ) are considered positive (+). \~. .
- **Indicates that the effect for this variable was significant b .
at the .01 level, based on the univariate ANGVA's: (1) Indi- - L
) cates that the effest for this variable was significant at- )
P ° the .01 level due to interaction with another factor, and
~N that interpretatipns of -main effects should be done with
" < caution, if at all. . .- :
Interpret ations ' )
Curriculum, grade level,+and sex were found to significantly and
. differentially vaffect student interest as measured by the investigations
: instrument--the What I, Like to Do Science “Inventory. Race did not L
appear to either significantly or diffefbntially affect student interests . —
v " ' as measared. Interest differences among children were measurable ,and
interests were found to.relate to identifiable factors. .
. . : ABSTRACTOR'S ANALYSIg
- - As Ralph Tyler (2) stated so economically, 'Interest is the point-
of .departure." An interested ch{ld can overcome’ all sorts, of barriers
to learning! An’uninterested child may not even try. Then on the
practical side, teachers are’ frequently heard saying, "He's not L.
interested in\anything," or, "How &an I get him interested?" Interest
1s certaiply the point of departure and we really know very little .

about the real interests of childrenm.. Hence, 'this research was conductéd
(in 1968) in an arena that was, and continues' to be, a significant line
of research. At.least, it is significant to those curriculum developers
willing to bend the CUrriculum to meet the child 1

The investigators, 1ike all those involved in'test.development, were *
faced with the challenge of attempting to estiolisn.instnument validity.

o .u . . o - ‘ 33 . l’ qfi
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Reliability is a relatively easy, almost concrete cfncept. Validity -
can only be hypothesized. In this study the investigators chose a
standard approagh to-establishing validigy. They asked parents to
indicate the interest of their child and correlated this with the
child's test score. Admittedly, parents should know the interests of

-

their children, or“at least be able to rank interest preference . 0"
Brrhave Lon—

given choices. But, is that .really the case? My. childr
vinced me. that if I'm not dead wrbng about their interests, I'm at

least out of date. But certainly, parents are probably better predictors
( , than some outside agents. .. %

L4
~—

. It's always easier to correct somebody else's study (frequently
because you are not aware of necessary compromises) and -it's always
advantageous to get in the last word because through listening you can
take advantage of -and®utilize all the good thinking preceding yours.

The validity established in this study through reliability studids and «

correlating parent opindon of their child's interest fiiimpressive.
But, would it not be nice if the .investigators ‘could have established
predietive vélidity--validisy estimates that woyld permit us to predict
that child "X" would be ‘interested in "Y" activity®™ - S -
» v

- In my beginning sentence I ‘quoted Tyiér--"Intgrést is the point

;o of . departure,

which in thig case seems mo# appropriate.

The investi-

gators obviougly aré of similar ilk!

Would it not hlve been useful to

set up a curriculum cafeteria in-which they could have observed the

. child.to determine predictive validity? Child"%" is interested in "Y"

type ‘activi

as measured by thé Science Interest Inventory, and,’ when

-

giyen the opportunity in a free setting, he pursues a "Y" type activity.

N Predict}*ndity is one point. Another is the factgrs studied--
sex, curriculufiXage, and race. The study was conducted im 1967 and it )
18 already ten years later. If I-Were replicate tﬂis_stu y I would
probably not look at any of the variables m oned (partly because 1
. , - ' read this afticle). - The major thesis is student interest and:the

*  assy@ption is that interest generates task orientation and learnings
Think for a pomentaaboﬁt the curriculum--the stuff we think we ought
to teach. What are its interest dimensions? What is it thaq(?ill.
s interest students? Where and what are the appropriate points Hf )
departure? Examine briefly the following model. '

a - e
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* The dimensiqns eutlined can be viewed as significant dimeqsions for
the study of science or, for- that‘matter, any discipline. Each-lobe )
represents a ificant dimension of study. Each lobe may be a crude
representati f the inteyest orientation of students. .

Two aignificant points to remember that weré demonstrated in’ the
study are that curriculum and the sex of students influence student
interest. An extension of-this research that wotild examine student
interest_ih respect to other models could be most useful, particularly
if the findings would then be used to develop a variety of curricula.

The model-.suggested above is patterned after the model used by
Allpdrt, Vernon, and Lindzey in their 1931 Study G?TValues (1). It is
suggested because’ the content model used in thts study may not provide
much guidance to curriculuh developers. It is uhlikely that many
children have inherent content prientations. But, chidldren amd adults
are found to be priented toward the types of activities 1nferred by
this value-oriented model.

> -
[
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i Peterson, Rita and Lawrence Lovery. '"The Use of Motor.Activity as an
S JJndex of Curiosity in Children." Journal of Research in Science

? Teaching, 9(3):193-199, 1972. . iy . -
. R Descriptors-~*Behavior, *Curiosity, Eiéﬁentary School Students, ‘
": ) *Motor Reactions,-Racial D;fferencés,‘Ratiqg Scales, *Reseaxch
C * Techniques, Student Characteristicg = | i )
“ . -

B v .
' Expanded Abstract and Analysis Prepared Mspecially for I.S.E. by Ann C.
Howe, Syracuse University. ' : .-

3

N . N
. . - i
P

Purpose - ; ’ “a

) _ The purpose was to investigate curiosity in children of elementary _,,-/,
“ school age by (a) comparing children by-age, sex, ‘and race on a measure <
v . of curiosity based on motor activity and (b) comparing scores on the
motor activity measure with scores on a verbal measure with teacher
ratings. - (RN . :

('S T, . .

-
~

Rationale . . L - ’
-~ ' The investigaths believe that one goal of science education should
¢ be to preserve and ﬁurturg.curiosity and that ,a broader understanding
of children's curiosity will be usefulAin attaining that goal. . :"

- A major fassumption underlying.the study was that curiosity in o .~ [%
. . children may be measured by the number and kind of metor resporises
directed towgrd)bbjects. In h&mans kuriosity has been measured pri- i ) ;fﬂ
marily theough the use of verbal and representational means; in animals '
and very young childre%*;uribsity has been measured, of necessity, by
the observation bf exploratory behavior ot motor response. to objects
and events. The exploratory behavior of older children has been studied -
by several investigators, includin§ the authors of this Ehper who had

Id

previously developed a scale for classifying "curiosity beKavior" of .
first grade children. ‘This paper is a report of the use of that scale
® with another sample of children. — C e
. . . 9 ) v ' s
- . [ 4 > .
- Research Design and Procedure - B . L !E Lo
' ' * PN i o - . e ; )
¢ Sample. Children in four 'intact classes, one each of kindekgarten,

second, fourth, and sixth grade, participated in the study. For tlasses
with an enrollment below 30, additional children were chosen, bringing .
the ‘total number ~to 120 children. The children were, fairly-.evenly L

, divided betweéen male and,femalg) black and non-black. !bﬁ .

s

. Procedure. . Children were informed that they would be f;terviewed
but were told that they mgght dec ne to participate. (Two children e
declined.) "Each c¢hild wds tol upon arriving for the intervieW that .
* there would be a short delay until the interviewer finished some paper
’ o ver During this time an assortment of objects, including books and
f ¢ & small animal in a cage was available in the room. All motor activity -
- ¢ A} . -

/ , * ‘ »
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directed toward the objects and all questions asked during the 10-

" minute peridd were recorded. ‘An interview followed. - ¢
Measures. Three7ma35urq§_g%hcuriosity were, used. (1):Curiosity.

‘Index of Motor Actiuity (CIMA). otor responses directed’toward ohjects

in the 10-minute pertod described above were eategorized according to

whether the child approached, manipulated, or reorganized the object(s).

(2) Curiosity Indexggf Verbal Behavior (CIVA). The number of unsolicited

qz@§tioqs asked by .each child, excluding repetitious and procedural

qGestions, was treated as a faq;écq;e. (3) Teacjer Rating scale (TR . ~

Fach child was ramked by his own teacher accordifg to a set' of instruc— r} -
~tions developed elsewhere. .. - . v PR

Analysis of Data. (1) CIMA (motor) sgores were subjegted to analysis. -
of variance, using age, sex, and racial-ethnic origin as_independent
variables. (2) A t-test was performed on the, IVA (verbal) scere geans ~
of high-CIMA scorers as against low-CIMA scorers.. (3) Thbﬁsbearmbn°RxﬁK :

Correlation Coefficient was used to cqmpare CIMA scorés of those kinder-
garten children who .asked questions. (4)  The Spearman Rank Correlation
-Coefficient wag used to’compare CIMA scores with Teacher Ratings for
each grade level. (5) A t-test was performed-on CIVA (verbal) score
"means’of children who were high (above the mean) on-Teacher Rating as
aga%nst-children who were low (below the @qanz on Teacher Rating.

P

~

Findings = n
- N \

Iy

The ‘authors report the following‘findingsi S

1. Black children showed a greater‘amount-of'curioa{ly éxpressed
as motor response than non-black. children.

i

Curiosity increased for, black malés and decreaged for nen~black ™
males from kindergarten through sixth grade. There was no
corresponding difis;ence for females. . , . ’

Curiosity waé not related to’age or sex'excgpt as néted above

‘There was a negative correlation between‘curiosity expressed

as motor activity and curiosity expressed as verbal activity.

. . . . ;‘g
No association was found between curiosity expressed as'qgirf*
activity and the teacher ratimg of curiosity.

Children who were ranked higher in éuriosity by teachers asked
.more ‘questions (i.e., had a higher IVA score) than thosé who
were ranked low by "teachess, - . '

,
r

v L]

‘Interpretations ) ~ “w
*

4

The inVestigaggrg,note that curiosity as expressed by motor respoﬁse
is stable throughout the age range studigd and suggest that curiosixy
should be encouraged through the provision of materials and time fo

-

.
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.. - . ’ exploration during the years spent in elemev school. They speculate -
on possible factors which might exp‘]if}n the dlfference in behaviors
between black and nén-black boys and”syggest several possibilities for

| > b;iur ther study. .

‘ The negative correlation between question-asking and métor response
to objects was discussed. Thg authors .suggest that perhaps teachers
‘take & positive view of curiosity expressed verbally but that they take
' ‘ negative view of curiosity expressed as motor activity. Thud, children s
: : - %ﬂk many questions8 may receive'<a high ranking on curiosity but .
ren who, approach, manipulate and rearrange obJecté in the class- .
room are viewed negatively or ignored.
4 < -( - ‘ , - .o “ ‘ 9 ~

» . a

ABSTRACTOR'S: ANALYSIS - L .

This article raises sevetal interesting questiens -and draws attention

to a dimensién of children's behavior which is often alluded to but has,’

. ‘bagn infrequently studied by educati researchers, ’fhe-study should
serve. its readers by stimgulating th o redefine curiosity, to xecog—:

‘. . nize it when they.see it, and to be sensgitive td the various £o' it ",
may take, Small children who ask "Why?" 'at évery turn are usually LA
thought to "have : cilriosif.y" but the child who sits, quiet and . . -
unnoticed, while mores grandma's handbag is apt to be told that _

’ ‘he is «iaughty.- This paper makes us ask whether theachers are réacting .

\ to their pupils i the same way. Do teachers assume that all "yhy'l"' v
TN questions are signs of curiosity While' explo¥atory behavior is mis- .
ehavior? Or do they recognize that-"why?" questions may be only an

more often. a.complaint than a show of curiosity? : ¥V ‘-:' L -

1though interesting questiohs are raised, two’ significant
omissipns weaken - the paper, Thé first ompission is.sufficient detail . L
perta iﬂg to the measures’ employed. Nefie of the measures is’}sbribed )
well fnoygh for the readdr to make a juigment W to. its reasonab 88y -
- Preyious Piblitations are referenced, but in they case- of 11 ttle-Rrown=®
_mgasumes of this kind the reader is entiflled.to more information. 1In
essentially expl‘bratory study rigoroug design and testing of N
. /instruments for validity and reliability ate not expected, but onet ; .
eds to know more-than is given here. For examplé how were the thre& -
) ifferent levegls of curiosg weigh in ar!:ifw?ing it the'CIMA score? °
¢ the number of questionsfasked duging the Y0-migutey waiting period
) * Used as the CIVA score or were unsolicited’ quegtions -asRed during. the I
: interview? What were teachers asked to pqnsider in granking chifdren? .
_ These and other unanswered questions make it diffim‘t to judge the ' )
significance of data gathered with the instruments. :

: A
khe second omission is, simp-ly, the data. Where are the’ mean . .
scores' on the CIMA of the groups by class, sex, andvrace? How muth did -~
the black males exploratory behawlor_ increase and how much:did the ,71 -
. o other boys' exploratory behavio{‘ decre,ase? ‘These data are essential .
> ‘to our understanding of the study. When these data are provided, any- -

. one who is interested may verify' the results by analyzing the data ‘as .-
the authors did or in other wa¥s; wi‘thout these data the reader has no - -

4 T . rs - ¢ ._" ¢
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vay- to judge the validity of the conclusions drawn. The data given'
in the two tableg do -not make up for this_omibsion. Graphs showing )
chagges_ from one grade to the next would have been' p’arti’é’qla‘rly helpful.
e L ] ) . [P
In assess’j.ng\the significance of-the negative correlation Bel;ween
teacher ratings of curiosity and motor behaylor, coupled with the posi-
tive relationship between teacher ratings ¥ . curiosity and verbal
[quesgion-asking) beHavior, it is well to bear in mirtd that the- teachers'
ratings were global judgments and that the CIMA and CIVA scores were
‘measures of specific behavior in a short time period. Nevertheless,
. these firdings gaise interesting questtons -about teachers'.pprceptions .
and Vgssibl?}‘judgments of children's motor and verbal responses ..
in the class¥o 1At the-least, there appears to<“be some con'fusiqn

or lack of consensus as to what constitutes ‘curiosity. '.:'

- interesging implicati or -the theoty and practiee of science te
in the elementary school® We are indebted to thegauthors for expl
a novel area and.for raising interesting question®® #- : :

-

. . . P
© «This study should b;seen as an-.exploratfon into an area which has
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Simmons, Jack -and William Esler. "Invei?gating the—Attitudes Towgrd .
Science Fostered by the Process Apprbach Program., School Science
and Mathematics, 72¢7):633-636, 1972.. :

ha Descriptors-—*Attitudes, *Discovery Proceeses, *Educatiopal
Research, Elementary Orades, -Elementary Schootjienc,é *InSt‘ruc-‘
tidn, *Student Attitudes, Student Characteris )
& .
Expanded Abstract and Analysis Prepared Especially for I. S E. by David
P, Butts, The University of Georgia.

»

3

- - . <
. I B

Pl;ruﬁ e ‘ .

* This study was;esigned ‘to investigaté how the science curriculum’
influences studen attitudes. » s

Rationale
_'_'I_T-v. Y . .

b To“judge the value of a curricuhnn a t er needs to know what:
cognitive and affectivé>outomes are udually associated with that * -
curriculum.” Much study has beemn given t0 cognitive achieveme outcpmes
but: relative.ly sparse information is available on affective 9 comes..

"

Research Design and Procedure \ s S / -

('
-

‘ A ode-shot post test design was used in whic.h data from ;Lntact
‘¢ sixth grade_ classe£ were gathered on two . depend nt measures.

where ~

¥

¢ -~

ﬁ is."Process App’reach'in‘struct;lbn 'w:[th 132 'studente
X.B;is "'I,’ext:bodk ‘Oriented". instructioq?with an un&efined
.« - !l numbe'o.ﬁ students , , % ..

A P

0, and 0y include student preference on school subjects and
. ’ a Zlv-item attitude scale .

r" R -/—A\,

Perceutageé of gtudents', responses were tal_:ul"ated, for gompa‘ 1son..

a
[} b

Findings ia X .

- A /1

Based on comparisons ‘of percen;’ages of students' responses from . ‘.
-the two groups, the authors cencluded that the "Process Approach". had a
more positive influence on student attitudes than bhe "Texthpok Oﬂentea"-
approach 2
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) o ABSTRACTOR'S ANALYSIS

This briefe report of an.important area of study reads very well.‘
The authers have provided a straightforward presentation of a research—
"able question, a design for its study,and c,onclusion. The introduction

»to the study could have been strengthened by .coupling theirIQuestions

to a rationale from previous research as to why it is redsonable. to
expect students' preferepce for scfEnce, or their attitudes toward
science, to be influenced by the* curriculum.k .

.

Lt The design of the study offered an ppportunity to explore possible

-

" ) 4.

,any reported validity or re

. than the other.

relationships between dmportant-vgriables. However, the authors appear
to believe that "exposure to the Procesd Approdch" can be equgted as a
definable treatment or independent variable. Both a description of the
independent variables ang the estimates’ of ¥alidity that the €wo groups
(""Process Approach" and 'Textbook Oriented") were indeed different are
missing from the report. While the authors do indeed select their
gample to’ include an independént variable of "number of years exposure,"
the data analysis does fiot seem to have included alternatives to how
'?ears in 'program" relates to"ftitude outcomes.

TWo dependent variébies are identified but credibility of the
findings of the study is sulstantially reduced due to the absemfge of
ability estimates for either procedure.

' The question of this study leads the reader to expect an exploratory
" ot correlational study to identify possible relationships.f'The pregen-
‘tation of findings as descgription of pércentages provides the reagéi
with no answer to the question of the study. The authors seem to- con-
clude that a higher percentage’ response (23 precent vs. 19 percent) or
(79 percent VS.$49 percent) between two undefined independent variables
means thay one is proven mdre effective in influencing student attitudes
While we might bélieve that to be-true and-have an
adequate experienpe_base to provide’ support for our belief, no evidence

‘is presented in this report that can -be used to influence our previously

held"conclusionsA .
11 L
o N ‘
\ * b e
] N ¢ |
. ’
,/ .

-

[

—y




.
o
v
. -
-
>
-
v
o .
.

4

O

ERIC

Aruitoxt provided by Eic:

N

¥ 4

.
.
Ve
T 4
* o
. .
f T °
. £
- S

~
N
L.
Q‘
¢
- .
. e
.
R
INS-
.
.
. B
v 1
-
. .
., .
ir &
.
]
'
&
M
5~
.
.
.
L
-« ‘"
A .
B
N \ B
P A
a
IS
-2 .
p 4y '
.q""";am
., -
.
g N ,
, " =
. N
. g
.,
- .
R
’J
A -,
* »

,
. N
LY - - e
)y '
0o : . .
b s
. .
- ’»
s R )
.
,
. .
. (R
a * L]
N
TRUCTION
]
..
. ? 3
ﬁb N PR .
o »
l" :
R
i -
R
% . “ -7 ¢
f!? 4 ".‘;‘4' 4 . h
N .("‘ 2 ”' ’ *
e

-
&
L]
< "
»
L4 . .
-
-
Y

i [y
.
Y
-
o
»
.
<
~
.t
I Y

-

3 .
.
- bl M
_ >
\ . N
~
.
\, ‘.
- ’ -
. -
v >
.
» ! ) * *
) .
’ ~ ~
. - .
Ay
L -
. - .
{ .
- . -
.
- Ty
- N B
. '
-~ »
- -
E , -
. ) o
s
- . - t
.
'I‘ @ . - -
: n
\
-
. L]
N —
- , .
. - .
N
* " Jb . .
.

.

. . . [}
- o
<
. . .
.
P4
- .
. .
. .
.
~ B
- . ‘
: o .
PR -
. .
H T .
ke i/
~ ¥
I R
’ . .
' [
- . E3 N
-r
N .
. N
D
. ) [ .
' -
. * -
w?
. \
-
b
-
o - N
v . . .
Fo~
Ls . '
.
.
.
.
. MY
) . M - ¥
. l
©
" . -
k]
¢ .
‘
i .
. 2
o - o>




~ z , . . .
Holliday, Willi#m G. '"The Effects of Verbal and Adjunct Bigtorial-Verbal '
Informdtion in’Science Instruction." Journal of Research in Science
. , Teaching, 12(1):77-83, 1975. _ .
Descriptors--Biology, Educational Research, Instruction, *Leayning
- . Processes, *Measurement, *Pictorial Stimuli, Science Education,
. ‘ Secondary Education, *Secondary Scheol Science,- *Verbal ﬁearning

Expanded Abstract and Analysis Prepared Especially for I.S5.E. by Robert H
< , Evans .and Ronald D. Anderson, Unifersity of Colorado, e

¢ R . [ * / N ‘ . ’
- ‘ ‘ - L4
Purpose . ‘ .
rurpose . - )
The purpose of this study was toé determine whether, on a uon—pictorial
» criterion test, biologyiltudents using verbal text materials with supple- .
. ggntary line drawings would outperform students using only verbal texts.

LY

~ s .
-

Rationale -,
The author's analysis of the literature produces little support for the
. gommon bedief that text material supplemented, with pictures increasesg/erb'al
‘ learning.' his conclusion is tempered when the various categories of 'pic- .
" ‘tures"‘such as-maps are included and when the criterion is pictorial rather .
“than verbal. The author views most available reseatch on the effectiveness -
) ~ of instructional pictures as either out of date, methodologically inade-. . ?
. . . quate, or ungeneralizable. ‘ ; - J

N\ . ’ Iﬁ"attention hypothesis and subsequent’ learning processes proposed by
R C. Anderson-serve as the theoretical basfs fo# this research.. Specifi-
[ T cally, these ‘processes which the author,relates to the experimental treatment
materials are: ,
3 . ., . . v
1. noticingwghe stimulus ° E —
% 2. encoding or processing the stimulus in a "meaningful" way
3. generating linkages between cues and responses,

L ) | .
‘Research Design and Procedure

g "“  Eighty randomly selected tenth-grade general biology students from. two
Calgary, Alberta high schools were randomly assigned to two instructional

. treatmen&és. The seven classes from whichk the students8 were drawn\generally/. -
were made up of students from the upper two-thirds of their grade level. ‘

; . _

' The first instructional tréatment‘consisbed of a 23vpage verbal ",

de,,scrii:lfn of the effects.of a plant growth hormone on stem .and root growth. .

The ot treatment' used ,the same verhal desgription plus block line draw- )
ings héng adjagent verbal descriptions of each drawing and in some cases, .
verbal labels. .
~ S " o C.
A verbal 30-item multiple ghoice t#t using 12 e&perimental situations
’ - based on the learning materials was- designed as the criterion test. In an .
attempt to motivate studeats, both groups were told thqt their test perfor-

-mance was re1ated to. their ability to understand science material.
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il ' A One-Way Analysis of Variance (ANOVA) was used to test the difference'
. between, the treatmbnt groups on the criterion measure. . ‘
/ .- . - -l / ' .
- Findings ) - _ ) '
« - R Y . 7 - 4 > . . -> _ . '_
— The ANOVA yielded a stgﬁff;cant difference at the .05 level in favor
of the students who had the instructional materials with text plus pictures.
- The critetrion test showed a Cronbach's Alpha of .86. - v
J ,® ' R . ‘ - .| :
- Intérpretations i 4 . Lo

* The author carefully concludes that this specific kind of picturg and
text combination can significantly facilitate one form of verbal compreheny‘
sion. This finding is contrary to- the’ generalizatibns of much research.

He’ recommends, that the theoreticél foundations of this stidy be used as the”
basis for further research. ) .

T ABSTRACTOR'S ANALYSIS

This study provides a fresh and apparernfly uséful theoretical basis

for future research into multi-media system components in science. Speci- '

fically, the utilization of R. C. Anderson's learning process model is an
important conceptual asset.

v
)

' Even though the authorfprovides‘a theoretical basis for the educational
process being: studied, the study is difficult .to place within a context of,
related studies in this area. This difficulty is largely-‘due to the lack
of a conceptual framework within which the “many studies in’'this area can be

. organized. While the author does a better job than most researchers of ' * |
reviewing the past research a void exists which is not filled by any of the
past work cited or by the conceptual framework which .he attempts to develop.

. Few aspects of a research ‘study are-as’ likely to be given short shrift,

' 'yet pray such amn important role, as the review of previous research. Empiri-
oo cal research,is d public and incremeatal process. The results are published ,

a " 'where\they are open to anyone interested. This public process is incre- ¢
) mental in that the e t research becomes the basis for determining.an

ippropriate focus forifuture research. .
N . . .
For past research to provide this foundation for future research, it-
¢ must be synthesized into a meaningful conceptual: framework. The subsequent
research in ‘turn, should contribute to the knowledge organized within this
- conceptual framework . )

\ L]

[ ¥ .

- The lack of ‘a meaningful conceptual~framework is a seriops difficulty
in dealing with the previous research in the area under consideration here.
Without this needed synthesis gin contrast to a simple compilation) of past*

s research results, it is difficult to determine 4f ghe study under consider-
- ation does indeed address a significant, question or produce results that -
) - add to our understanding of the area. .
. \ .
~(' The basic drfficulty with the reviews citedais the failure ﬁo deal’ with

this research in speciffc and detalled enough tetms. For egample,-the .

. . * Y -
| - | W " : \
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simple presence or absence of visual stimuli is too broad a questiod for a
study to.address with substantial hope of advancing knowledge ‘In the field.
qu’ The effectiveneds of the visual stimuli may depend.upon the purpose it
serves (e.g., advance organizer vs. adjunct to the entire text; -or cue vs.
reinforcer), the nature of the content {e.g , -age, stage of inteIlectual
development, sex),-or _the criterien varieb? These factors qre not pre-
sented here as "the" 1list of items which should be studied, but simply to
.tllustrate the type of factors which should be coneidered.
An effective review in this area should eyntheeize the past research
in a manner which considers such factors and integrates the results into a
. concgptual with the potential of giving meaning to the extant and
. future redearch in the field. .It should provide a means for detErmining
which of the various factors hawe been important in the previous research
¥ and it thus should pf§ide a basis for identifying promising future research.
- . lThe absepce of the desired conceptual #ramework for this study makes I w -
’ difficult to dectde if the researcher has addressed a significant q®estion
or made A significant cohtribution to knowledge. ) .

N ' In addixion to the rationale for the study, a few other matters deserve
oy, comment in this review of Holliday's work. Considering the avilable' diver-
‘R ’ sity and complexity of pictorial instructional stimuli, as the author does,
\ and associsted issues such as textual placememt, it is gurprising that-only
' P two instructional §ormats are experimentally considere A more comprehen-
! -8ive study, inclygding for example a variety of picturial placements and .
- formats would hdve been of more interest. Pictorial criterion questions, ——
. in addition Eg verbal ones adfinistered, might have revealed more
clearly “the unique learning contributions of the pictorial instructional
stimuli, Again, an appropriate conceptual framework for'the research in
thie area would provide a basis ‘for choosing between the various alterna-
tives vying for inclusion in the etudy.,

Among other matters, there appears. to be a lack of substantiation of
the author's.'decision to place his pictures "in.close proximity" to the .
. related textual material. It is assumed, based on a report showing that
> students consider learning to be primarily a v bal activity, that they
myst be "led" to pictures. Placement would seem to be a Highly appropriate
. varid®e to study within the author's theoretical model of learning in
*" this area. . l -
Holiday's report includes an example of one ‘page of the pictorial/text J
‘material, and a sample verbal multiple choice test item about the sample.
Based on this limited -evidence, some concerns arise concerning the nature
of the author-designed saterials. While the etudy claims that the test is
of a verbal nature, the given sample item specifically elicits a visual
image of movement. Coincidentalky, the associated pictorial/text material
contains a prominent "arrowV which, tf recalled, will answer the posed
movement question. If this fype of guestion is typical, the author-
N designed test, which is of an intended verbal nature, may be confounding
" the study outcome? by giving an advantage to* students who had the pictorial
Co material. However, it wqgld be necessary to €xamine_ the other material
employed - in this study to resolve this hetter. -

K3

In summary, it is agreed that future research in this area ceh-benefit
"substantially by considering the theoretical requirementsikor learning ’ ..
* outlined in this study. In addition, however, it would be host, helpful to

’ Q :
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have a thorough analysis of ,the e:ggar.xt research 1in the figld with a detailed.
synthesis of past tegult,s." “Such' a synthesis would be of great bepefit in
delineating further studies r\o be conducted and interpreting the results

~ . A

of studies now in_process. - .
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Howi Ann C. and David P. Butts. "The Effect of 'Ins‘truction’on the
~Acquisition of Conservation of Volume." - Journal of Research in
Science Teaching, 7(4):371-375, 1970. s
Descriptors-~*Conservat¥on (Concept), *Concept Formation,
*Plementary School Science, Learning, *Learning Readiness,

Performance Tests, *Scientific Concepts

. < o : .
Expanded Abstract aad ysis Prepared Especially for I.S.E. by Michael
Szabo, Pennsylvania S%ateiUniversity. T

>

Purpose . . : 2

The study by Howe and Butts ‘served two purposes: (1) to determine the
effects of exposure to the SAPA curriculum upon tramsition to formal opera-
tions (i.e., conservation of volume) of fourth and sixth grade students,
and (2) to determine the effects .of special instruction Mased upon a_learn-
ing hierarchies scliemd¥on the criterion of a Learning Hierarchies Test.

[ 4 .

»

-

Y

Rationale '/ . . ’ -
’ . -

The rationale for this stﬁdy was” that selected science instructional
experiences should impact thé leveI® of cognitive development of children
as described—by Piaget. The authors suggest the possibility that children
who had received such curriculum matertals would perform Piagetian tasks ¢
(e.g., indicatfve of formal operations) at an earlier age or in greater
propoytion than children’ not so treated. They ‘also suggest that children

'whose intellectual development 1s. "greater" but lack necessary information

should perform tasks at a higher level af&gr having been provided the
information by the prograhs. . ~

Research Design and Procedure

" The study was a two group, pre- and posttest design which used ¢
sample of 189 foygth and sixth grade students from two differenf schools.
Some of the studehte had instruction fn SAPA for at least fiftéen months,’
while others had no such instruction. Agsignment to SAPA was not cp}ducted
using principles of randomization; assignment.;o the special curric? um

. was randomfzed.

P

© Prior to the experiment, SAPA students were camﬁared with non-SAPA
students on a volume concepts pretest based upon Plagetian tasks modified
for group administration. The major independent variable was exposure to a
special instructiqnal curriculum devised to conform with ﬁ'Learningfﬂ;erar-
chies Test developed by the authors. Students with and without SAPA
experience were randbomly agsigned to either the imstructional treagpent
group or to a control group. ‘

-

The main criterion consisted of scores on a -specially constructed
Learning Hierarchies, Test. In addition the correlation between age and

performance on the tasks was investigated.
. d ) '

-
'
-

v -~
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Findings - i S —
Prior to the actual experimental study, it was found that higher
proportions of fourth grade SAPA students had successful scores on the vol-
ume concept test task #1 than non-SAPA students. - This difference was.not
found for either fourth or sixth grade students on the second volume task.
Using the criterion of Learning Hierarchies Test scores, the SAPA students

out-scored the.non-SAPA gtudents at the fourth and sixth grade levels.

From the actual experiment, which ‘compared students'randomly assigned
to instructional. versus control groups within SAPA and non-SAPA groups
- nested within grade level, it was concluded that the instructional group
out-scored the control group in three out of four situations which were
tested using the Learning Hierarchies Test. In the €ourth grade, the °
instructional group outscored the control gramp regardl®€ss of their SAPA
) background. In the sixth grade, however, there was no difference between
{ the instructional and eontrol groups who had the SAPA experience while the
difference was sjignificant for the«non=SAPA group. The instructional
e program did not bring about any change in the proportion of children who

, - could perform the volume consetvation tasks . e
A ]
) . .
Interpretations *e, ]h;

-

The authors cpncluded that the ability to perform’on criteriod volume
tasks 18 unrelated o either previous experience in the specified science
¢ program or to experience in the special instructional program. There was,
however, a relationship betWween performance of the criterion volume taske

o and age, grade level, and score on the Learning Hierarchies Test. , ° -
‘ £
ABSTRACTOR'S ANALYSIS
. The authors are to be praised for encograging'gesearch which links

. o _practical curriculum matters with theoretical learming psychology models.

! = The revieﬁer'é,commenﬁs fall into issues of problem conceptualization
and design. Can researchers expect that exposure to special curricula will
indeed impact developmental levels? Flavell (1963).argues "yes" and "no"
on the topic of speeding the acquisition of conservation through instruc—
tional prectices Flavell observes: . -

= . Probably the most certain conclusion is that it can be a -~

Surprisingly difficult undertaking to manufacture Piagetian
concepts in a laboratory. Almost all the training methods
reported impress one asbsound and reasonable and well-suited ,
to the educative job at hand. And yet most of them have had
remarkably little success in producing cognitive change . . .
) , q -  PMurther, there is more than a suspicion from present evidence
that when one does succeed in inducing some behavioral change
through this or that training procedure, it may not cut very
, deeply (p.377).

¥ —_—

An interpretation is that Piagetian structures are not =ttifacts of -
verbal confusion and misunderstandings (hence, not subject to amelioration e
< through instruction), rather they’are real.and exert weight in the child's -
. inteflectual 1ife. . . .
Q . » 50 k' -
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Flavell's.'yes" argument stems from Piaget's equilibrium model, which
posits a sequence in which disequilibrium (antagonism betweap assimilation
and accommodation) precedes acquisition of invariant functions. It has been
argued that providing appropriate instruction to children in stages of dis-
equalibrium Ri11 increase the likelihood that they will proceed to the next
developmental stage 'on schedule' without undue time delays. Smedslund's
research (e.g., 196la, 1961b) used a cognitive conflict strategy to stimu-
late the essential condition for the development of conservation, where
previously there had béen nonconserVatidn, with encouraging results.

The above arguments lead to the expectations that.exposure to the

'SAPA curriculum would not increase the numbers of subjects who could per-

form the criterion conservation task at an earlier age; however, it might -
increase the proportion of students performing the criterion conservation
task 1f the SAPA curriculum: -
1. footered mew cognitive conflict or attendated existing cognitive
conflict, and .
L4
.provided information structures capable of adequately reducing
the conflict, resulting in a return to equilibrium and )

conkervation. . ¥

Since the results ‘do not support the relation between SAPA experience
and conservation of volume, the assumptions above may be” questioned. ;Cer
tainly the creators of SAPA do not claim to have designed the curriculum
around cognitivd conflict as it relates to Piagetian theory. ('fy\u

? :" '

However, other questiOns related to methodology call for answers
Fitst, subjects were not (and could not have been) randomly assigned to‘

SAPA or non-SAPA, taising questions about developmental d&fferences in" the,

two groups. Developmental selection faetors may have been in operation,
as were non-developmental facters (e.g.s the group differences in CTMM
scores reported, but not the direction of the differences, by the authors).

Further, th! only description of the non-SAPA group was that they

'+ + . had not had such instruction," leaving open the possibility of wide
‘differences in experience and exposure to instruction as sound (develop-

mentally) as SAPA. - - ~

E g
SecoSd, the vhlidity of the measure of the conservation tasks may be
questione cisions about acquisition of conservation rest™aot only upon

‘correctness of response but also on the soundness of the explanation pro-

vided. One can question whether the explanations were captured and used
in the dedision-making process in the.group administered Test of Volume

Concepts -

In the major experiment of the study, the treatmest group registered
significantly her gains on the Learning,ﬂierarchies Test but failed to,
increaBe the pf8portion of children who could perform the criterion conser—,
vation tasks. : !

.
. . . . . -

-

. Conceptually, one can argue that the post effective learning should
ocqur when. the "structure,gf the discipline" (in t case, a Gagndian type
learning hierarchy) 1s in high correspondence with the. emerging cognitive
structures (in this case, Piagetian volume conservation) of the subjectp.

51
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The reviewer hypothesizes that an adequate match between the discip;iﬁe
structure and the coieitive structure did not eventuate in this study.

The results'suggest,that there 'are real differences between models of
intellectual development. An instructional -approach based upon a content >
model of the .development of intellect (Gagné) was built and applied to a
model of intellectual development characterized by rather invariant progres-

— - sion through a series of cognitive stages or levels. That the former did .
net impact one criterion variable from the latter mode} further supports
the uniqueness and distinction betieen the two models. -7

|
Y . ' — |
|

The matching issue described above has more general implieations for
curriculum and “instruction. Does the structire of any scientific disciplide,
5 as captured by subject matter experts,, correspond in any meaningful fashion

- B to the acquisition of knowledge by the uninitiated and inexperienced

. -learner characterized by a pliable and emerging cognitive structure? .
One solution path yet unexploréd is curriculum research-and development .

which rigorously and thoughtfully explores the macroscopic features of the

o discipline to be taught in light of -a detailed analysis of the character-

istics and features of the emerging cognitive structure of the neophyte

learner. In short, let's have more of Howe and Butts research but at a more

macroscopic and detailed level.

< REFERENCES |

. Flavell, J. H. TMmp Developmental Psychology of Jean Piaget. Princeton: -
D. Van Nostrand Co., 1963. . .

Howe, A. C. and D. P. Butts. "The Effect of Instruction on the Acquisition o

of Conservation of Volume." Journal of Research in Science4Teach1fg,
7:371-375, 1970. L. . -

G

— — - - - - . e~ -~ -

Smedslund, J. "The Acquisition “of Conservation of Substance and Weight in
€hildren. V. Practice in Confligt Situati;ps Without Extermal
Reinforcement."’ Scandinavian Journal of Psjchology, 2:156-160, 1961. -

T /

Smedslund, J. -"The Acquisition of Conservation of Substance and Weight in
Children. VI. Practice on Continuous Versus Discontinuous Material
“in Conflict-Situations Without External Reinforcement.' Scandinavian. .
Journal of Psychology, 2:203<210, 1961.

4
.




,“\

‘Expanded Abstract and Analygys Brepared Especially for I.S.Eiby Gene

7

Humphreys, Donald W. and Ronald D. .Townsend. "The Effects of Teacher-
and Student-Selected Activities on the Sélf-~Image and Achievement .
of High School Biology Students." Science Education, '58(3):295- :
- 301, 1974, 7 , i ' - Co
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Individualized Curriculum, #*Individualized Instruct
*Secofdary School Science, Secondary School Students, Scie
Education, .*Self Concept. : .

® r. * e

~

Gennafo, University of Minnesota, - .

° . -— N . -
3

. - _ . . -“

3 . '

e v N

‘Purpose . , {

Two types of individualized instruction were investigated tq
deteymine what. effect freedom for the student to develop or select
his/her learning experienmces had Wipon (1) his/her academic achievement,
(2) how well he/she perceived he/she could achieve adademically, and
(3) how much time he/she required to' gain concept competency. "

[Y -
-

Rationale & !

- The authors suggest (1) that John Cafroll's model of mastery
fovides a way to satisfaotorily master seience ‘concepts;.(2) that

. individualized instruction (in this casengelf-paced) should maquide

the student with the required time for developing factual information
and experiences into meaningful concepts ang principles; (3) that

-perhaps the ultimate goal of Lgarning-experiences,should be kncourage-

ment of the student's independence in learning, permitting him to

~ byild' broad principles and using them to solve specific problems; that -

(4) Cdrroll's'model of mastery learning provides the opportunity for a
greater percentage of students to be successful. However, the authors -.
also suggest that students who take more time to achieve mastery may _ .
experience a feeliné of failure. ~-.° . .

- —_

-k

\

Research DeqiggAandiProcedure

. .
4 - .

The .sample consisted of two BSCS Green Versien Biology classes 4//A\\
from Owatonna High School, Owatonna, Mipnesota. The students in bot

individualized instruction. In one class, the teacher prowided the
procedures to sblve science problems, which led to concept under§tandihg
[teacher-structured. experience group (TSE)]. The students in the ot;her‘-""u
class were given only the sciepce problems and wefe'required to develdd .
or.seléct a set of experiendes which led -toward concept understanding '
[student-struetured -experience group (SSE)]. Using means on pre-test
scores 4n éompa:épg both classes using the IOWA Tests of Educatiomal’

‘classes were responsible for learning the same biological conpepti'using

Development (Natfiral Science), IQ, Q-sort of.a single adjective, and pre-
test scores on the BSCS Comprehensive Final as indicators, and after .
performfhg a t-test on each of the’ four ‘tests, the authors state that
‘Fe students in both classes were'frogﬁFhe same population. In both o

~ . LN r

’ » . 1 . \

-

»
-
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\rh'e .
groups concept understanding was tésted periodically by using copcept
tests which required them to use the learned concept to sof¥e an‘unfa-’
miliar problem If the concept test was not passed, th% students were
given additional experiences which were prescribed (TSE group) or

- eriences from a number of resources (SSE group). ¢The
nal examination was used to measure differencés in
een-the TSE and SSE groups-after 140 days of

classroom studieg.
Dy @@ single adjec€tve Q-sort technique ag ‘the beginaing of the experi-
" "ment and after 47, 92, 120 days of classroom adtivity. "The cards’
"were sorted by the spudént so that. the sorted’ adjectives represented
how, the student perc

aciemic achieve

than did the SSE gighp.

For the four measures of self-ima

Plte .. - .
’ ¢
: ~ . ." o -

[ Y
t was dftermined that the TSE group scored *
on the post-test ®f the BSCS Comprehensive Final

in dcademic

achievement taken at the ‘bégipning and after 47, 92, .and 120 days of
classroom activity, the fluctuation of group méans was greater in the

SSE group than in the TSE group.

There was also a drop Yo a

gignifi-

cant ddgree" in the means of scores méasuring SSE students'

self-image

between ithe first and second Q-sorts eve

though it was reported that

the overall self-image of achievement was not significantly different.
However, these scores did vary significantly among students within each

group. 5 . .
Signifitantly more concepts were developed by the TSE gro during

the experimental- period than by the SSE group as shown by the'- means of v
time in days required for concept understanding -(18.6 days vs. 23.2 days,

respectively)

. of achievement and the time needed to achieve the-concepts as shown1§y '

=~ lewer -self-concept scores of SSE gtudents.
tion existed between ‘the actual academic achievement and thé time factor.

. When the achievement scores were plotted, the authors report, it "“
became evident that the TSE séores had a more central grouping while the

greatest extremes .existed in the SSE -group. .

\

r .

—

Interpretation§

* - -

‘ « The differences’ in means om the Self image.scores between the SPE~
’ group and the TSE group on the second test reflect, the authors-of the
articles suggest, the early level of frustration demonstrated by the
SSE, group, which was not as prevalent in the TSE grqpp. The authors
suggest that thedifference in frustratich levél could have.resulted
frof™a greater change in 1fa ng pattern required of the SSE group than
was required’ of the TSE g During the study independence of lea ng
. required, gradual development by most students. The® TSE group, the

- achieve &Cademically an 'required significantly less time to,pass the
"individual Connnpt te

SimiIarly; a negative correlai

A negativé correlation was found between the ‘self-image -~ -

%




: u’ . < - ¢ & ‘4 B
e .. - The, dif/fereﬁce between the/mean times in student days for concept . - .
! e ~u.nderstanding (23.2 for SSE up; 18.6 for group) can Re accounql
e for, the authors suggest, by the greater tiésf'equired by the'students of
& i ’ . thé SSE group to construct .and select their l.gsming experiences, ghile .
) > . the 'ISE group needed no time to do this.- . &
C .
: o ‘A‘lthough the qSE groups academic .performance was superior to tm ]
N . of the $SE group,, there: 1S ‘an indication that some students.'in the SSE . -
A, group were able to develop an independent learning behavior, as ind,icated .o
. . by. Superior schievem scores. This implication, the authors suggest, ; .
" is énconclugive and;zgm-{s furthet research.

<

CTOR'S ANALYSIS ' - o

S Thgbtudy T getting a‘t ,some important 1eaming considerations. Do. o .
AR "' . “many or most s;udents need the organizarﬁion of th:ieacher#to provide
- maxium learning? Is it’ useful to gf¥e students ghoice of materials-
* " and“tehrding modes to achieve @aster‘g' .of learning concepts if in the
process of taking longer Le achiev derstanding of the chosen concepts, ;
: tHe students' academic self- image de ‘riorates" K o ) X
. ' i Therd is some indication in this study to suggest that academic sdlf- - o
T ] inmg@’ decreases at first but then. increases to the poigt where, at the, _ .
© en& SF 120 days, there is no significance An académic self-image between - 4
{ . studefits in- the SSE"group compared to Students in the TSE group. The ]
% . aithors, suggest that there, “is an early level vf frustration demohstrated a5
.. by the SSE group, ‘which is, not as prevalent in the TSE group. and that :
. e % the di€ference in frustratien._level could have resulted from a“greater
| *change in learning pattern rejuired of the SSE group than was, require® ]
} of the TSE group. There: is also some indicatiOn that certain groups of -
?3 'ﬁients profit by structuring “their own 1eaming as shown. by the - ? .
i ieVement of some !tudents (three) in the SSE group who outscored -any
! ent in che TSE group. .’ @ ) - R . t
[ . y! s < ‘ S/ o
i . A negat.i éorrelatipn was showh between the selfvimage of achievement/ Sl
\a N and Ehe/fime neededu:o achieve concept understanding. Cquld this be due Lo
" U..1 ~to the fact:that students who take longer to achieve pastery include - «
z ' studqxts who are not motivdated agademically? There was, also, a negaﬁive
correlation between the wacademic achievement and the time factor.” Could .
! 't!is be due to the’ same reason? - .o Voo , - '\
g- .. e authors, by-"using,.certQ measurable characteritics such as,IQ C
' . i ‘Scores, natural sciente achievement stoxes, academic self-image scores . S
|
3
e

PR SN

_.and 5re,-xtest scbrgs-on the test'to be used as a final meadsurement of
cognitive 1eaming (the BSCS Comprehensive Final), attempged, to show that y
the TSE group" angr ’

point out that¢" wilhout rsndomization, other factors’ stﬁh\as pers nce,
@p - to a task, thd, abi ity to organize one's learning activi‘ty, the r:res . B
.., mode’ of 1earning .for students. in the wtudy - just to pention a fe . Lt
¢ —ﬂ; -factors ~'may be equally important in fecting leaming rate, amount of , -
- materi&l,. Jedmed, and academic s ge. @Puld be“useful to repeat ' .
" the stud‘meizin phe stude hope thegt thqe and other‘ o A .
*t ' factors ar@+equally tributed . ' Vo

Q’

SSE group.were from the same population. Critics_can -

.

’b‘u;—* . | c e i

; “ ’ , . . N ,."
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Tt wh* happened to the one student. - . a

6’ X . . ’ . . *n , .. ; % . « p
.~ ' - . ' . ) : J Lo )
The authors state in ‘the f’.conclusions" ghat the TSE gnﬁp
initially significantly superioi: in-their abjlity. to acﬁev mically
o and reduired significgatly less t:&me to pass the. individual *concept
tests." 1 was unable to verify this, unless this is inferred by ‘the .
faet that the TSE group required significantly less time to pass the

individual congept tests. . . ,

$

- ol~

-

. @ Throughout the report, 29 tudents are menti ed as being iw’lved Ve
. dn SSE sample; however,. on only 28 are gccounted”for on the graph which , -
- sh the’ frequency of achievement scores, ~ 1t\would be well to mention‘ ' <.

i T ; ! . '\ : v
N Ll‘he mean of the@p”r@-test for the SSE students on the BSCS Cottpre- .
lfehsive Final (20.13)#is above that of the score 6n the post- test for .
the same group (19.69). Even thewTSE gr,oup did not gain mugh’ from the ' . .
pre- to post-test using the BSCS' Comprehensive Final- (20.46,. 22.57 . .

R respe’ictively) The use of a stangardized test is laudable; however,. . ‘

. one can questiom the validity of the BSCS Comprehensive Final for ;What

© was thugh-t to bo&h groups,of students. ; ) s
I B . ,

It would be,t‘il to include in a new study 3 third group of ¢

studehts enrolled {n a gourse of biology, which mastery was nof the .

" leagping model used, and where defining the level of performance before . , , ..
roceeding was not the modeS:sed This would allow us to compare ‘the

%chie, ement and academic self-image with stedents in a A mastery mode., -
It may be that requiring students to master concepts as shown by scores
on periodic tegts .before moving on may act detrimentallﬁo both
achife.ment and academic self- -image. It might be that this has a T,
particular influence on attitude and thence on achievement. . More

research needs to be carrged out ig r.his area. oL e
L - h . . - )
e selected .

\’Mastery may be applicable for bas:lj_c understandings ef s
material in science, -but may not be appropriate’ for some of the kind o6f .
&' exploratory and experimental work that students do in 4 science ‘class. ;
Thosj activities .Vhich get students .to utilize pEOCess aspects of science
may an essential-part of a mas;ery mode of tedchipg but may;,

.,

*—
@- howevar, .be more motivating and may result in better understanding of

. sciedce process and content. o Yy . et .

@ cértain areas of leaming, it may be ‘.appropriate to use a IR V
mas medel such as the kipnd Carroll suggests in learning the skills . /
necegsary’ in areas such as atithmetic, r,eading,\f&q%n language :

vocdyulary, .etc., 'o#ven in 'the mastery of certain co ts in all - oL

disciplines. However, the leaining which camnot be 1%111 or .° i

conéépt; de*lopment -such as enrichment, experientiai’ learning or, process™ -
\learuin{‘en certain aspects of sclence where mastery is not necessarily

spught, réquires a different mode of presentation and may in fact result

in Yénger term gains by making the. learner more'excited about what is
“ being learned, and hence affect leaming outcomes. . , .

i 4

.




-
.

*

el v ,

Kempa, R. F. and J. E. Ward. "The Effect of Different _Modes of Task
> Orientation on Observational Attainment in Practical Chemistry."
Journal of Research in Science Teachfhg, 12(1): §9-76, 1975. .
- " Descriptots--*Chemistry, Educational Research, *Instruction,
**0bservational ‘Learning, Problem Solving, *perfdrmance ‘Factors,
Science Edueation, Secondary Education, Secondary School Science,

*Task Performance . .
3
Expanded Abstract and Analysis Prepared Especially for I.S.E. by Vincent
N. Lunetta, The University of -Iowa. . \ .
. ' } s B , ) ; ) L3
. , g . . . +
Pugposé o » ’ ,’ 2
o ~ 7/ k ( o
To assess #fiP, effectsjof three di t modes of imstruction (task

orientation) on stpdent observational skille in laboratory work in chemistry.

R | w oy
o _ ? .. . L ‘ .
Ratiogalé gv.

The a&thors base tife need for the study upon the fact ;hat 1aboratory
work in contempbrary science courses 1s central and should 1nvolve the
student in problem-solving and in the process of scientific inquiry. Henee,
it is' impprtant -to’ examine the attributes and to identify the conditions
uner -which the educational effectiveness of laboratory work may be -
optimized. The authors describe four phases of practical work in science
(planning and designd manipulation, obsexvgtioh, and interpretation) and
examine the observation phase in this st& They cite four.laboratory
courseg,yeach of which embodies ondg of the three idealized podes of labora-

tory tagk orientations defined ip the study. The paper does not refer the
rFader to other relevan;\reSearch studies. .

i o g

.
I4 ’ - -

Research Des#n and Prpcedure -
— S

The three modés of 1aboratory task orientation selected for study were:

-z, -
i (a) an open-ended approach in which observationél tasks\had <
R T to be-accomplished in the absence of any form of- cueing;

. o - %
(b) a method of partial digection in which students received
cueing to some but not all observations to be made;
¢ v ;

" (c) a check-list approaeh in which students werg.required to K

carry out observational tasks with 'refetence to a compre-
- hensive schedule. 1isting all possible observations

A chemistry obseryation test was prepared that consisted of ten test-
tube reactions in.four perceptual areas: ", . color changes; changes
invdlving the formation or disappearance.of solids; ¢hanges involving the -
ljberation of gases; and temperdture changes resulting from the evolution
or’ébsorption of heat during a reaction." ﬂhe ten reactions were selected
through a series of pretests to engure ,that results would notaggpend on
students' manipulative ability and that stlidents would be unfamlliar with
the actual chemical system. Stullént's recbrded their observations on

. . Pt - ' , . . . .
| T | 57’574_ ;o 4o
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report sheet;’that had a format consistent with one of the three modes of
task oMentation,’ but all students™ere provided with standardized sets of
equipment and had "ready access to all solutions afid materials required."
Sufficient .time was’ allowed for 411 students to-comﬁlete the experiments'’

. and reports. o T ) -~
. \—" - -t ¢ -
) cLT . Completion times for the chemistry obseration ‘E_;s‘including . -3
the ,recording of observations, ranged from 70 tQ 90 minutes ... . . )

Scores derived . . . were treated ‘as criterio —referghced measures
gince the test aimed at establishing absglute levels of* observa- .
compe%cnce achieved: as the reshlt of the ‘three treatmert-
modes . .. .
. I . . .
Two other tests were administered within one week of the observation
test to provide stplemental‘infotma on. In an assessment of color vision,
all students in the study correctly escribed and differentiated between -
colors of solutions on fourteen colon slides.:.'To aseess the effeects of
,academic- dbility, a short multiple-choice chemistry achlevement test was
administefed © ~

z
: Ie i

- P2 [ ~ * 1

-

N The sample selécted for ithe study consisted of 140 fourth-year "o"-
) level chemistry students in three schools. The subjects in each school.
‘were randomly assigned to’ the three task orientation grqups.
4
Mean scores;, s&andard déviations, and sample size were reported’ for
each of the three.task orientation treatments and schools. * Also the per-
cent mean observational errog rates.were reported for each treatment’ and <
school. TIwe categories of e rpr rates were reported for each of the treat-
- ments: errors’ of omission o curring when the subject failed to percei;gf/ara
clearly observable changes, §nd illusdry errors arising when obgervati
were reported that were not gresent in. the System being observed Mean .
scores for each of the three''treatments were also reported .for students
assigned to three achievement groups on the basis of their performance on
the chemistry achievement test. Figally, megn observational error rates ¥
- were reported as a function of the complexity of the Particular observa-’
: tienal task. o . ;
: ) Analyses of variance were conducted to determine the éffetts ‘of the
‘ three task orientation treatpents and to determine the effécts of the -

) independen‘ variaples. . -
o o ' L. :

Eindings . . . . ,

1.*+ In all schools stu’ ntggln the check-list groups scored highest
and students in’' th partial—direction group pgrformed least
vell on’ the observationaI tasks. . .

) ' \ 2.  .Observational- attainment was not significantly influenced by the
) school or by a treatmant modq-school interaction.
R . 3. No significant relationship was observed between students' cogni-
I ) tive abilities in themistry and observational attainments. i //
R ) :
¢ . . e

e o ' 58 53 o L




~ D ﬁ_}ii e
. £ . ,
. * . . - . " )
— - . '
. . :

N £
' " - ' ¢ ‘ -
’ - 4. " The mean percentage for errors of omission was much highei’ for
- “ .students Inthe open-ended mode than in the check~list mqde. The

partial direction mode achieved an even higherwrate for errors

of omigsion; further analysis of this group revealed' .a major

difference between cued and noncued observations ‘with the error

rate espe ly hig‘h on noncued observations. . .

cetttage f'or illusory érrors Was very much. higher for.
studen % in the check-list modé than for students in eityer of . C e

L ] the other two treatment modes.

6.- As the Observational task became’more complex, students in all:

treatment groups failed tq pérceive more of, the stimuli that - ? '
- Wwere present. . o, Ce s o
- Interpretations’ ’ ’ .
A

’
- .

1. Observational .skills in laboratory chemisb?."are‘ not primarily -
'intellectual' in nature." -, : - o

oy 2. ' The relatively law zg‘r vate of students in the’ chéck-list group
' . can be attributed to“the cueing that mode provides particularly )
‘- in complex observational %ons .
- - . )
. 3. A differential effect of cueing: on diretted -and nondirected L T
P _ observatiodtal tasks can be observed. '"The performance tevel on =
' the latter appears substantially impaired as the result of the v
, ) *  ‘specific cuein.g given to other observations.' -
4, The conclusion that the check‘-list mode ig superior based on an .
analysis of the)missional errors must be made with reservations. ¢
The high observational attainment for that _group may well bé a i
\ consgquence of its éxtensive 1llusory err{or rate. (There was a -
diredt relatiopship between illusory error and mean @bservational
attaingent.) <« ) : . ~

i <
.

In final analysis, the comclusions reportedh by the investigators

.

welm: ’ s ¥ . >
: . _ . . N . )
s 1. Observational attainment in laboratory chemistry is significantly
“ . influenced by instn.‘ional conditfons 'f' oo .

! L2, The ch,eck—list’de of task orientation appears to be most
' "" effective in producing high .obserftional achieévement, but induces
. a high illusary e‘rate which-is &lmost absent in the other
. ’ two modes. t .

" . \
o . .
- he a &

3. The partial direction mode results in a high success rate on those
) observations for which specific cueing has been provided, but

- : ) inhibits the effective perception of uther, noncued stimuli.
4.  The relative merits of the open-ended and the check-list modes
- . ~ cannot be fully assessed since no studies have as yet .been

. * ™ which are either incomplete (because of' omission errors) or .
» . include information which°is tllusory in origin." ‘
u \‘L ‘ 4 . 1Y ‘ . 59 [ AT
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g AES'I{RACTOR'S ANALYSIS ° -

This study is a particularly important onme for research in science
education because it examines a topic that is ugique to scienfe laboratory.
teaching. The. design of the study provides a model foy objective investi-

,gations on other.topits in science education. Currently, verv inadequate
attention has been given to research iato the ' practical mode" ‘of laboratory
teaching, and the mechanisms set up ine#he study may provide insights -to
other résearchers who will examine the: development of laboratory or prac--
tical skills, . j

Although research gn laboratoryhskills is very inadequate, the
_investigatars provide nd reference to any related investigations; neithér
'ﬂ0<they comment on the dearth of relevant studies. The failure to bridge
the gap between the presept study and relevant priorfe€¥earch is a weaknéss
of the written paper. The, authots also do not addrgufficiently the
implicafions ‘of theirfihvestigation for further resedfch study.' While they.
mave pointed out ome or ‘two questions that reqﬁire further research, they -
have' dot discussed the broad need for related research nor have. they dis-
cugsed the implications of techniques developed in- their own research for-
such stu Implications 31 the study for *teaching practice are implicit
in the paper;‘put they. afe not elabarated” at length. .

. - -G ¥ 2

In general, the implicatiops of this‘interesging study, were not
discussed épfficiently. Specific suggestions could have been directed td

Bihe relatig!ship between spegific instructional techniques and the goals

~ = of instruc®™on, and a variety of éignificant questions for furtﬁer investi-

: gations could have been.elaborated. Also, whilé the authors were relatively
cautious in the generalizing from their data, they should have cited,the
need for replication studies, in théir conclusions section, due to the
limitations of the sampie and of the laboratory tasks. The sample consisted
of a relatively small, unique group. of students who' were examined on one '
set of experiments’ With one 'set of observational criteria "and with one set
of "instructional tasks. While the study has broad implications, the gener-
alizations that can be drawn from it at this timesare considerably narrover
than the title of the paper implies. : , C, R

IRV

The analysis of data and the attention to de.sil within that data is.
impressive in the written paper. The authors have been.through in their:
research and, generally, have rgported detail® withec care: ‘Nevertheless, .
the reader may raisg some of the following questions'that were not answered
in‘the written “repoft : T . '

1 . Y
N ]

‘ . \ R . ‘ ’\ i
: Why was the study limited to cognitive measures? What are the effects
of task orientation’ on the attitudes of students? .ot -t ~

He
-

® How does prior ex;eriencé'affect oBservational attainment? The pretest
was probably effective in eliminatigg topics that had previously been -
5experienced in chemistry, but the entry level of students in ~observational
skills ,was not examined, and the sample mgbrwell have had some bias in the

dGVelopment of these skills relatiwve to a byoader popu}ation of students.

Huw do different modes of task orientation dffect observational attain-
. ment over 'long periodg of time? The study examined a 70 to 90 minute :
gequence of tests an .observations. What would occur over.a period of days
' T months? » oy )

4
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f intellectua.l dpvelopment, or intelligence,.. or
achievement genera'lly" "chemistry achievement test{ was brief'and
highly Specialized and not assess intellect or’competence’ broadly.
'Ihus, data aroﬂnsufficient for the statement that observatidnal abilities

are not primarily 'intellectual' in' nature" (p. 73).
' What are thg effects of other Telated skills like reading ability?
Would an orally administered test: produce different results? N

Ay

,What would be learned by an orally administened protocol that would

"assess observational- attainment? ‘X C

Ar!hieranchical relationships présent in observational skills?
Observational task complexity is defimed .in the study as the number- off -
correct observations possible in a gi experiment, and the study does -
not investigate tﬁe question of hiera:&

cal relationships.

. ' The study. alsd doeg not examine the relationship between ithe four

'major phases.of practical work in science delineated in the pdperys intwo-

o duction. '"The four phases are not only sequentiAI, they are alsofhierarchi-
cal . . . success at one stage determines the success achievable at the
next stage' (p. $9). |This assumption 6f relationship is not ubed or,

) examined ir ‘the ensuil% report, ¢

L
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Sparks, Phillip D. -and Laraine M. Unbehaur. ."Achievement of_%udiodgutorial .
and Conventifnal Biology %tudents,'A Comparative Study." BioScience, ' ‘

’ .21(12) :574-57%, 1971.

Descriﬁtors--*Autoinstrugtional B'ogr*ms *Biology, *College - ) ‘
.. R Science, *Educational Research, *Instruction, .Research, Science |
Educatipn , : - |

'

. ‘ Expanded Abstract "and Analysis’ Prepared Especially for 1.S. E by William
— . - S, LaShier, Jr., University of Kansas.

- _— .
‘f\‘/ st ] N
. )" [ . . »

Puggose . ! . .

- . g
i The purpose of this study was to evaluate the - achtevement of college (:
f’ . bilology student ing an audio-tutorial (A-T) program by comparing .their

", performance with Btudents using a, .conventional biology lecture-lahoratofy \ «
‘ : program. The four null hypotheseb included: . " ., '
L . \

. . i ’ ‘ £y } *
‘ Vv o I T lnitially the students of the experimental group were not

- . - significantly different from the control group as measured
' ' by scores on theé?aturai Science portion of the American College

*
a

— Test (ACT). ) N v
’ s * . * '\I [; .
2. - The post-achievement of students in ‘the Audio-Tutorial -(experi- - . )
mental) group was amot significantly different from that of
- ‘ . students in the control:.group as megsured by the Total Bfology
T ’ Test. . Lo
Y T . 1 LT . . , . "
.~ 3. The scores on "the ACT pretest. and the scores on the Total
. Biology Test are uncorrelated for both: the control apd the
L experimental groups. - T
. R . P v o .
‘ 4. The percentage of the Students initially enxolled who»are . | S
- “"included in the study fs the same fon-both the control and ;

: y the experimental groups.'’ . ] . '4i

-4

. 4 -
‘

’

"; Rationale o R ~,.""'

. This study, published in 1911 .was apparently one of only a few A-T
comparative studies using a contzol vs. experimental group forpat &ith . . ’

¢ groups numbering over a hundred subjects. The unstated,assumption of the ! e
study seemed to be ‘hat retention of factual information was the mést- ’
important dependent’variable to measure. The experimental treatment known

as audio-tutorial instruction was nearly identical to the’ procedures popUt

larized by, Bostlethwait, et al.” (1969).

~N

N R Rese&rch Design and Procedure - . T ' \-

L3 * ‘ 4 / v . L

A posttest control group design was-used te ¢on t the -achievement
of students using an audio—tutozial program (A-T) with %hat of students in
a conventional biology lecture-luboratory cSLrse.; e 190 studenss in the
‘A=T group met 1h aWweekly general assembly for a wmit introduction: and for -
evaluation purposes. Students were _free to spand as much time as desiréd

\ , , »
- » 62 - _'. {
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A

in independenf study involving audio-taped lectures and laboratory
materials. Small sessions-of approximately 30 students met once a week with
an instructor to review, diffice® concepts. In contrast, the 180 students -
in the conventional ot cpntrok’grouﬁ‘attended three one-hour lectures and
~one two-hour laboratory per week. The subject matter presented to both
‘groups was ‘the same. :
The iength of the instruction of the college biology A-T and *
conventfonally taught groups was not stated. The original sizes of the
aA-T group and: the control group were aventually reduced to 153 and 143,
reqpectively, because of withdrawals and oqeer reasons.. . .
b s . : -
The Natural Science portion of the American. College Test was, used to
. test the null hypothesis of no initial differences in the two groups. . The
" Total Biology Test was administered to both groups. This test was actually Y
an accumuylation of 274 test items which had been admimiistered in’ part /
periodically throughout the course.  of the 274 items, 165 were later i
categorized into nine subtes;s corresponding to topics 'Mgught in the course.
The Total Biology Test was principally a measure of the retention of factual -
information with approximately 10 percent of the items at the application
level., ' ) v, . ]
~ ; ) 4 . » . - .
The mean achievement scores‘en the 10 tests for the two groudps were
analyzed using the z-test statistic for evidence ‘of significant difference
" at the .05 level. A similar-analysis s used with the pretest data to-

RN

determine if there were any initial differences Jbetween the two groups. ’

In each of these staetsticed.cgmputations, all theé student scores were used
and [then just the freshman student scoreg were used since the original con-
tro group contained a significant number of ﬁonfreshmen. )
. ‘ ' B , L] . [ . ’
, ' , .‘ [ I\ (— ‘ .
Finding N ‘ ' . . ,
, 4 A - o~ = 4; , P
” " test of the fimothesis indicated that there was no significant
differ¥nce between the ents in the A-T section and in the convention-

H

ally taught section when the students enteréd the course. Aypothesis four i
confirmed that the percentage drops in student enspllment in thd experi- R
meatal and control groups were not significantly dtfferent. Hypothesis a
three pointed to significant Pearson product-monens,correlation of 0.45

0. 46 between the -pretest and the Total Biology test for the A-T and con-
ventionally-taught students, respectively. fn .

’ - I - ‘
Thq amalysis of ypothesis two indicated, significant differences b7
achievemeht scores on the Total Biology Test and om ¢hree subtests involginﬁ
the topics of chemistry of 1ife, plant reproduction, and ecology-evoluti
In all cases of significant differences, the A-T group scobred higher than
the control gréup. These differences held true even Wwhen.only the freshman
ores were used. : -
A . ) ) .
\ . 3 Q\

Interpretations . .

The authors said that the results of 'the study indicate.tbat students
using an A-T forMt achieved more than those using a conventional format.
In. addition, 90, percent of the students in the A-T section indicated that °
they would select sections of og&:r general education courses that were

-
&
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L ¢
taught using the A-T approach in preference to a conventiona1 method. The

. authors pointeﬁa:ut that the reader shouldiexpect future contradictory

" evidence in st

}/nature of both groups

of the format, and variability of course objectives. . . —

.
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ABSTRACTOR'S ANALYSIS .

A .
P -
4 -

The biology .audio-tutorial programs for college students appea to be
further distinguished by the self-directed and self-paced features|of

¢ - A D

®

~~

es of A-T systems because of such things as the Nariability

instruction. The A-T programs shygld not be.confused with an individualized

program which, in addition to the self-paced feature, makes the instruc-
tional material available i more than one pifsentation format (Rowe and
Deture, 1975). T ) Ly

The authors of the pPefent study were quite correctin predicting
future studies contrasting achievementgains in A-T groups would furnish
contradictory evidence. 'Rowe and Deture reviewed foyr 1974 studies on A-T
College Biology- vs. Traditional programs. .The scorecard ghowed two studies
with no content achievement differences, and one study favoringzthe A-T
approachs and one study favoring the traditional approach Y

™ s

- The research design used in, the present” study did not provide for a
truly random aseignment of students to each of the groups. Instead, the
studénts in the eXperimental group signed up for the A-T section'and the
control group’signed® up for the conventional lecture laboratory session.
The .finding that a significantly- high number of non-freshmen sighed for,
‘the control group suggests that an element of bias may have entered zz
the composition’ of thé two groups. The subsequent reandlysis of the data
using anly freshmen: I’Zg'i:wd\not necessarily remove the question of the random

;
[
A}
L}

The research design also provided for only one instructor for the
conventionally taught group of students, while the A=T group coald.come
into contact with sevéral instructors. Since in m#ny traditional programs

a

students attend a large lecture and then are pfaced with differént teaghing °

assistants for the 1aboratory, it would seem that the use of one person to
handle all the conventional- instruction could be advantageous 1if the .
individual coordinated the two phases of instruction.

:
i

The authors of the present study indicated that both groups were

pY¥esented the same-subject matter. However, a more specific ex 1anation \\~/N

of the support aids was not given.” It would have been interest ng, for
instance,‘to know whether both groups were given behavioral objectives,

si ar hahdouts, ‘and similar laboratory activities. Perhaps of even more
would have been sgme figures on the relative amount of time each’

oup spent working on biology tasks. The outcome of the study was gener-
1ly iimited to factual recall information. It would have been interesting
to have had comparative information on science process skill dévelopment
and attitudinal meaSureB

The .authors reported that' 90 percent of the students enrolled in the
A-T' sectioh indicated they would select a simila¥r A-T formét'fbr other
courses in the future. However, no mention was mad! of whether the control

" group ‘student would prefer to take future courses imgthe lecture-lab format.

It would seem possible since the control group studengg,apparently had the
“option of signing up for the A-T section but did nét/

: S5
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The audio-tutorial format is especiglly suited for aptitude-treatment

interaction studies. These types of studies attempt to determine whether

- certain students with particular cognitive 1earn;ﬁg gtyles, attitudes or
apfitudes achieve better with a particular treatment such as audio-tutorial
instruction. Grabe (1973), in a comparison of A-T with a conventional
blology program, grouped students in three aptitude levels with scores on
the CEEB being: the dependent variable. With the- knowledge of aptitude and

= treatment the author was only able to account for 9.5 percent of the vari-
ance, suggesting the need to search for additional variables.

A study of two different strategies for sequencing five bialogy units
within an audio-tutorial course was conducted by Gunter (1974). The SBUS
sequence represented a logical development of concepts. The TDUS sequence
represented a-logical development of concepts.. The TDUS sequence provided
special sequence of topics arranged from'units the s'tudent knew best to -the

* least understood units as determined by student pretest gcores. The results
of the study‘indicated no significant di€ferenees bétween the &wo }oups
in terms of‘achievement or attitude toward the course. The interesting

-point, hoWéVer, was that the TDUS students compleced the work in half the

'time it took the* SBUS “groug, - 3
. : ~ .
Future rtesé¢archers may wish to pursue the time spent on task variables
as an important predictor of achievement in Audio-Tutorial imstruction.
In another phase of/the study by Gunter, thé audio-tutorial students with
high grade point averages elected to spend more time in completing the unit
and' in additipn scored higher on the achievemént posttegts than did students
with low graide point averages. Rowe and Deture (1975) in their review of
atdio-tutorial research commented on the widespread concern of educators
with student procrastination. The evidence provided by Gunter suggésts that -
. additional external guidance may be necessary to keep students with, low
grade point averages on task- longer and more consistently

‘Anothér area of possible research was suggested by Meleca's (1973)
description of the Bio-Learning Center 2t Oh¥o State University In addi-
tion to a choice ©f multidimensional learning materials keyed to beéhavioral
objectivés, 'and access to small-grbup recitation sections, the program
provides a broadening experience. That 18, instruotional television pro-
grams are provided which deal with the short renge goals of helping the
students. Brograms are also provided dealing with the broader implications
of biology and reséarch. THe movement toward more individualized instruc-
tion in the- A-T format will prov}de new impetus for measuring higher
cognitive aud affective objectives.- ;

' An audto-tutorial approach to biology instruction in the high school

was. reported by Nordland (1975).. No significant differences in achievement
were observed -between the A-T and conventional biology class. The authors.
. also reported that standardized measures such as' the SAT reading and the
STEP sclence tests were less predictive of learner achievement when the
audip-tutorial methods were used. This finding of lower correkations sug-

:'gests that the A-T format mighf’irovide a more appropriate instructional

alternative for students deficient in certain skills such as reading.
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