4

; .
'{nn 168 327

AUTHOR. e

-

TITLE

[P

: X
. ’ ) “
- £

i

INSTITUTION

. A
PGB DATE
NOTE

AVAILABLE FROM

. _ DOCUHENT RESUME

R SE 025 939
: - c )3- .
_Helgeson,. Stanley L., Ed.. Blosser,.Patr1c1a E.,
Ede . . ,
Investlgatlons in. Sc1ence Education, Vol. 4, No.,1.
Expanded Abstracts and Critical nnalyses of Recent

Resear
Chio State Unlv., Colunbns. Center for Science and

uathenatlcs ‘Education, .
78 : ' ' )

6lUp.; antalns OCCa51onal lzght and brdien type

EDRS PRICE
DESCRIPTORS

IDENTIFIERS

ABSTRACT |

Information Réeference Center (ERIC/IRC), The Ohio

" State Oniversity, 1200 Chambers Rd., 3rd Floor,

Columbus, OH 43212 (Snbscrlptlon $6 00, $1.75 51ng1e
copy) ! -

MP-$0.83 ac4s3.50 PlusiPostage. -
*Abstracts; *Bdgcational Research; Instruction; Locus

- : L4

“of Control; Research; Research Methodology; *Science

Educationg; *stndent Attitudes; Student Evaluation of
Teacher'Perfornance, Student Science. Interestsg;-

- *Teacler nttltndes,aValues

’

*Rdsearch Reports . - | .

This issue prbvides abstiacts and analyses, prepared

. 'by science educators, of.resea;ch reports in two areas of

- investigation. The first, student characteristics, includes three
reports which deal with student interests, attitudes, |and values. The
_second, teacher characteristic¢s, also contains three eports. These
studies deal with teachers' characteristics and valneé and students'
perceptions ‘of ‘teacher characterzstzcs. Pinally, there are three °

"‘other studies includirng a study of locus of control, a study of
student anderstanding of the nature of science, and-a survey of

£

‘teacher and pupil perception of the Nuffield Physical Science course.
Each abstract includes bibliographic data, research design and -
procedure, pnrpose&_and research ratlonale, along with, thet
abstractor's-analysxs. (BB) ' o -

oy . nos . F
- ) a -2 -~y ‘.":_ e

*ttxtt**********t***********************t**¢*****t&x*******t***********
Reproductzons supplxed by EDRS are the best. that can betnade

. ¥
%

-

from the original document. % . T %

*

** ******** Kk *#********* xE% ***************#.** ****** *,#********#* ******

\‘l

’

41 . .

'



085 939

‘David P. Butts (1978) . ’ :
University of Georgia— . -

Kenneth G. Jacknicke {(1978)
University of Alberta * .

4

E
ax
I

SE

*Donald E. Riechard (1979)
Epory University ~

D 'INVES'I‘IGATIONS IN SCIENCE EbUGArT-ION
S
_Editor

k Stanley L. ﬁelgeson
The Ohio State University

1

- Associate Editor

‘Patricia E. Blosser
The Ohio-State University
, ! .

w

, AdviSd;y7Board .
l A . . . -

& o

-
.

9 ‘.". N 7

" Joe C. Lo#ig: '(1981.)"
Uhiversity o‘

. ‘,&“’ % "
National Association for Research in Science Teachicgr é& "

- LI
RS

~

T,
DEPARTMENTOF HEAL
- sEDUCA"’IO“ S WELFARE
NATIONAL INSTITUTE OF
- EDUCATION
EEN REPRO-
DOCUMENT HAS B
g B S ety
OR O
Jors PEﬁs‘”‘lhﬂ’s OF VIEW OR OPlNIONS

ATING 1T PO NOT NECESSARILY REPRE-

AL NATIONAL INSTITUTE OF

SENT OFELCI \TION OR POLICY

EOUCATION POS

.,;{

Ronald D. AAnderson Q~Q\})
University of Colorado

i fFrances Lawrenz (1589).
}ﬂnneapolis, Minnesota: %

orgia

-

ERIC Clearinghouse for Science, Mathematics,

Ta and Environmental Educatlon

o

. A

~

" Published Quarterly by

College of Education
The Ohio State Univer31t}
1945 North.High Street
‘}/‘ Columbus, Chio 43210

o

Al -

Sdbscrivt*on ﬂ&icn- $6.00 per year.

" Single Copy Price: -

The Ceater for Science ahd athemat*cs Education R -

. .
.9
'81.75. °t

. Add 25¢ for\Canad}an mailings and 50¢ for rorcign mallings .

/

| h .
* > \ A
/

/ B o .
. ) ..g . ‘

"le



- ¢ o . ” "’,q o
=t - . ° . 5 . ; 4 M.#ﬁ ‘
o . W\ : e B
- v K ) . . ’ ) . 3 - . . . " : . ) e ] ”
i \% P ¢ v . —. . ‘ ’ L ’ & o
) A ‘ o INVESTIGATI"ONS IN scm.GCE EDUCATION
be . ) L B ] S o B ] L
_ o T e e S y § v _eam:‘
) o : o 4, Nmnbex 1, 1978
' o . P ) :\ ) ._ ) } i , / .
NOTES from the Editor e o . - - - - . e o - - - e’ o T . . . iii

Relat1onsh1p‘“j

r .

Gardner, P L. ‘"Attitudes of PSSC Phys1cs tgdents.,
«  swith Personallty and Teacher Behavio .q;’The Austral;an'
. Science Teacher Journal, 21 (1): ' 75% 85; 13]5 P

T Abstracted by RODNEY L. mky, e e e e e e

. . '.(.-. -
. LR 2 e

Hasan, Omar E. « MAny Invest1gat1on in Factors Affect1ng Science
~* Interest of Secondary ‘School- Studepts. Journal of Research
) _ . ° . 'in Science Teaching, 12 (3): ‘255—261 1975 . S
o oy Ahstracted by RONALD- D./SIMPSON . ,’ . e / ..o 11

/ . 'y

e .-_ Shymansky, J. A., et al ~"A Study of Self-Porcept1on Among
™. » ° Elementary School.Students Exposed to 1-: ‘raSting Teaching.
Strategies in Sc1ence."' Science Educat10 s 58 (3): 331=341,

T a974

Abstracted by

TEACHER CHARACTERISEICS . .

o T Moore, Richard- W. "A o—Year Study of a CCSS Group's Attitudes
: : : - School Science and

" Toward Science ad& Science Teachlng. |

fg . - ‘Mathematfes, 75/(3): 288-290, 1975. - . ) .
% A : g . 29

ST . T Abstracte by DAVID RSTRONCK + o « o & o o v o o0 o .

’

‘.?
Career Cho1ce and Fhllosophical

Butzow, J. W. and ..W. Ryan.
Sc1ence Educatlon, 59 : .

J. ~ Values of Si dent Teachers."

73-81, 1975/ - _ .
Abstrac ed by” VINCENT N. LUNE'I‘TA O T T |

T o LaShier, Jr.,fW. S. and J. . W. Nieft. "The Effects of an

‘ , , Ind1v1dua11zed -Self-Paced Science Program on Selected
Teacher, Classroom and Student Yar1ables—ISCS Level -One."
‘Journal of.Research in Science Teaching,- 12 (4): 359- 369, 1975

e
A ‘ . . ¢  Abstracted by DOROTHY -GABEL . ... . . . « « . « .7« .

s <

- - INDIVIDUAL"‘STUDIES U

ok$ , Marshall and Paul B. Hounshell "A Study.of Locus'of-
Control and Sc1ence Achlevement.. " Journal ‘of Research: 1n

/: : AbStraCted by DONAIJD E RLECHARD e e ® o o e ® o & o o

Jungwﬁrth, E and A. Dreyfus. "Concépts of Enqulry—-Maglc'Words

- jor Intellectual Skills? ( A Dlagnestlc Study of Concept—
,/Attainment after Four Years of B Blology) " Journal of
"/ Research in Science Téaching, 12 (3): 305-314,: 1975 .

~ Abstracted by RUSSELL H} YEANY e e e s e e e .

of

-
A

1

.
T
»
*)

e = TN

: .':"' ) Science Teaching, 12-(2): 175-181 1975 S . L :
; ' ; 51

e, . .
i o TR LY PP,
“ .
. .
. @ .



o,

.

-

-

Swain,’ J.R.L. '"Teacher and Pupil Attitudes to the Nuffield

 Physical Science Course," School Science Review, 57 (199):
357-362,, 1975 o

Abstracted -by RICHARD J. BADY . . . ere o s e e e s

: .

s
e .
.
'
.
©
~
' a
-

. -
-
. , :
N
L] T
RN
kY
5
. ( i
~ ‘. T
¢ .
<. = -
. . /\ \
0 - » .
ii .
" (
S T ( .
» . ﬁ
N 4

62

hop



-
. . . \

" from the Editor . _ _
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This issue of INVESTIGATIONS IN SCIENCE EDUCATION dbntaips7£wo
clusters of reports. The first, STUDENT CHARACTERiSTICSQ ingiudeg ;2
three reports which deal with student interests, attitudes, énd

values. s There are also thyee reports ‘included in the seagﬁg"éiuster,-' S .
. T ;\/ ’ . ¥ "‘.
TEACHER CHARACTERISTICS. The'studies deal with teachers' character-

istics, values, and students' perceptions of teacher characteristics.
. : t

Finally, there are -three studies included as INDIVIDUAL STUDIES. These N

N

include a study qf locus'of control, a study of sgudent-underStanding

of the nature of science, and a su;;éy of teacher and pupil perception

of the Nuffield Ehysical Science courge{ T . _.)'

Stanley L. Helgeson

' Editor
<
N .
Patricia E. Blosser
Associate Editor
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. Purpose”

_pupil ‘and teacher variables.'\ Furthermore, pre

Gardner P. L., "Attitudes of PSSC Physics Students: Relationship with.
Personality and Teacher Beha%ior." The Australian Science Teachexs/
" Journal, 21(1):75-85, 1975.
' Descriptors--Educational Research .*Physical Sciences,“fPhys1cs-
Science Education; Science Course Improvement .Project; Secondary
o Educatiqp; *Secondary School Science; *Stud nt Attitudesy-

Expanded Abstract and Analysis Prepared Especlally fpr I.S.E. by Rodney L.
Doran, State University of New York at Buffalo.

)..:‘ — . , - ’ .
g . / ? S

. The study.deséribed‘herein'“set out to ipvestigate the relationships beQWeen,'

- pupil. personality, teacher behavior and pupils' attitudes to physics."

']"l- v ) , i B : . ('\

Rationaley_ ,; s ‘ | /

o L7 . B
iﬂ

This study 1s one of an international family of/inﬁzstigations exploring a

' wide variety of factors ‘related to low enrollments in, and negative attitudes

toward ﬁcience. While many of the other studies correlated pupil or teacher

variables with pupil outcomes, the predlctor variables were not used simul--

"-taneously, thereby mis§ing "the complex interacii:ns which may exist between

us studies frequently

utilized class means as theiunit of analysis presentlng the deqéction of

1relatlonsh1ps where-pupil characteristics aét as moderator variables. In

<

other words, teachers might exert ing and perhaps even opposing effects
on difﬁerent kinds of pupils within thei? classes.ﬂ' This study is part of a

continuing research interest of the lnvestigator Tt \

- o ‘.\ -

,

: v
AsseSSmentrof the pupll ;nd teacher variaHIes was baSed onJgge "needs——press-
mpdel" of MurrLy (l938) and Stémn (l which.suggests that "human behav1or

‘may be understood in terms of an inte ction betweenéhspects of, personality

¢ needs") and relevant aspects of the social env1ronmemt ("press").

’ .
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‘Research Design and Procedure .

Fnstruments . .{ a g

-
-

t

B The criterion variable, pupil atEitude‘toward physics, was assessed by an

A

nvestigator—constructed Physics‘Attitude Index (PAI), ‘a 40-item Likert -type
instrument, yielding score$ on “four attitudes" 1) ‘towards non-authoritarian

modes ,0f learning," (2) towards phys1cs as an open, flexible dynamic disc1—
pliné C3) towards sclentists, and (4) towards personal enjoyment of phys1cs.

p

]

The predictor variables were based on the earlier-mentioned "needs-press

model." Eight needs scores from Stem's Activities'Index (Achievement' Con- ’

junctivity, Deference, Play, UnderStandlng, Order, Nurturance, and Energy)
formed. the Personal Preference‘Index (PPI)-—the pupil variable. The teacher

variable was ‘assessed by the thsics Classroom Index (PCI), developed

especially for this project.' It contains ' eight press scales which corres-

pond to these needs' L) Competitiveness (2) Organization, (3 Compliance,4

(4) Pleasure, (5) Intellectualization, (6) Compulsiveness, (7)-Warmth, and
(8) Stimulation." The author chose these varfables "because it was thought
that they might be related to one or more of the attitudes measured by the

. PAI " A description of,each scale and 1llustrative item from the PPI and

- PCI were included.

L - . ‘ . ;
’
-
, . .
. . ~
\ ) .
.

Sample . - : o
. ' ~ : ) - . ".
Y T4 -

» . e . ' '
. The students surveyed in this research grere Grade 11 students in Australia.

y''taking the first year of a two-year course based on, the PSSC materials."
Ta minimi e‘the extraneous\effeet of variables such as home background and

school facllities "the sample was restric~\d to pupils in co-educatienal
=N

—;Tstate hﬁgh schools situated in teg{gns at above median socio-economic status

¢
in -the Melbourne metropolitan(greaf? Complete data sets were available on a

4
total of 1014 students (798;boys 216 glrls) in 58° classes from 34 schools.

. a
e . . " /
s t

\ [ /

’

Data Collection and Analyszc -2 T e " L ~

Y .
- ..
3 : ) ) -

The PﬂI was ensloyed as a pre—test and’eight months later as a‘oost;teSt?

19

while the PPI and PCI "were' given as mid—tests. MA 4 x4 dnalysis of

covariance design, w1th an unweighted means adJustment for unequal cell.

frequencﬂes, was devised to analyze the data." Classes were ass1gned into

[y
b}

4 .
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L

L



. 7 ! -
q_#;tile groups (very high, high, low,-or very low) based on class mean
scores on each scale-at the PCI. Similarly, students were divided into

’;}_ four groups (very high, etc ) based on ‘their’ scores on the PPI scales.
/. " The covariance de51gn.was used to make inferences about the effects of
: ‘§ ~combinations of teacher and pupil variables (the PPI and PCI scales) on

pupils post-test attitude, over and above any effects which could be
ascribed to attitudes already present at the start of the course.". The
fnuestigator accomolished this type of analyaia 32 tiﬁes in ordeiLto
study the effeets of eight needs-press combinations on each of the four .

attitude variables."

Finding.sv } T . -
| ‘ | ;; .o .
"of thel64 P ssible main effects, 25 were sigﬁiflcant beyond the .05 level,

g and of thesg 18 were sfgniflcant beyond the .01 level "  The authordes-
cribed somq of the finddirigs in the artlcle, while further details can be
found in other reportsisggh;§ written. The reSults were dlscussed in terms
of the teacher and 'pupil variahies affecting_ea;h of the.fOur:tomponents of
the PAL. . . . . ‘ ’ ‘

. Nom-authoritarian Zearujﬁgigl“ ' R

Teacher behav1or varlables (PCI scales) were found to have "11tt1e effect"

>

on‘puplls attitudes to this mode of learnlng It was reported that there
!
was a "‘weak inverted—U—shaped relatlonshlp Jbetween attitude scores and
= - 7 f,

teacher compuls1veness. - Three “student oersonallty variables were ‘found

EYS

T - to be signif1cant1y related with *non—authorltarlan 1earn1ng Play, Undér-
standlng and Nurturance. - .
‘- - i R
a~ < > = S . ‘
‘ apenness S 5 / : '

. e ”~ . 3
This attitude toward physics was signif12antly related with only one teacher
’ ?ﬁariable (Competitiveness) and two pupilvvariables“(Achievement and Nurtur-

ance)."
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Setentists

The attitudes of students toward scientists were related strongly to only

two student variab%es (Deference and Nurturance)

o
Enjoyment

ThZ.PAI‘scale "displays the richest harvest oﬁ significant findings, and
nearly all the predictor variables are involved." The author concluded

that "In general, intellectually intense pnpils——those who are serious,,
intellectual and achievement-motivated—and pupils who are warm and deferent
tend to enjoy physics more; intellectually stimulating teacher——those who ’
are, intellectual, cognitlvely well organized’ (high on ConJunctivity), stim-
uiating and achievement-pressing, and whose classrooms are physically well
organized——tend to be associated with greater enjoyment. <

AN

"From the analysis of the data, it was concluded that non—decllne in "EnJoy—
ment of Physics" during the school year was accomplished only with Tabout

6 percent of the sample, This involved the most intellectually stimulating
teachers with the most intellectually intense students’, Kll other teacher-
student‘qgnbinations experienced_a decreased enjoyment of physics as a

-
)

result of,the'year of instruction. . : o _

<

/. i ‘ ; e

N

- . -
-

Interpretations

“were conzluded to be present more Wwith students who were serious, intellec-

tual, ac ievement-motivatéd warm and outgoing. These modes of learning

work best with students who are coOperative and competent, so these results

? . P
. - !
’ .

were not surprising.

[N

- . * . N ) \ .
Views of physics as an "open" discipline were associatefl with students who
were highly achievement—motivated warm, and friendly. "Apparently, warmth
toward other people and receptivity go new ideas are relatedjaualities.

,However, achievement—pressing teachars'(high.on competitiveness) ‘tend to

” Favorable attitudes toward "non-authoritarian modes of learning” (PAI scale),

.

‘.

. »
promoté a more closed view, Apparently, teachers who place heavy stresson ~

. : d ,.*\\\//
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-achievement,'success and examination performance "are less likely to main-

tain the highly open attitudes that most.of the students have on entering

“the course.
. L 4

Pupils who are "warm and. friendly, mnd who are more likely to be submissive

and conforming are more likely to regard scientists with affection and

tolerance."

. "Enjoyment" of physics was related to many variables with some complex inter-
az:.Llo~ patterms. For instance, "highly ach1evemént—€;:ss1ng teachers exert
a peneficial influence on the achievement of "highly:a ievement-motivated
pupils, but a relatively deleterious effect on the enJoyment of pupils who

are very low/in achievement motivation. 4
£

i . .
Furthet interactive effect was noted for teacner "Pleasure'" and pupil "'Play"
on "Enjoyment of‘Physicu." "Generally, "playful" pupils.enjoy physics less
.than do "serious" pupils (low preference of play). "Teachers in thé top
three duartiles on Pleasure have no inflnence on enjoyment, but teachers in
'the lowest quartile (very %erious teachers) exert dramatically opposing
effects upori the enjoyment of serious and playful pupils.’ Specifically,
very serious" pupils with "'very serious” teachers 1ndicate great 'enjoyment-
of‘bhysics;'whi? "playful" pupils with "very serious" teachers expressed W
very little enjoyment of physics. The author used these findirgs to support
the earlier claim that‘"studies~of curricular outcomes which fail to “con~
sider pupil personality variables and which employ class means as the units
+of analysis may well miss'finding lawfﬁlﬁrelationshios between teacher,
characteristics and pupil attitudes. Had only class means- been consiﬂgred

no relationship between teacher Pleasure and Enjoyment “‘would have been

found: the correlation between the clasé means was near zero."

~

/

[

Theaauthor found that the magnitudes. of the teacherﬁbehavior‘ano pupii’per-~.
.sonality'effects'found.in this study were "much larger than the effects
) associated-With different curricula:" Admitting'that teacher behaviors are
difficult to change, the author suggested that attempts to ‘improve:pupils!®
enJoyment of science' courses should concentrate more heavily on teacher )

education than upon instructional matertals,




‘ ABSTRACTOR'S ANALYSIS

-t
’

Concern by educators'about students dinterest in and attitude towa®d science
- scientists, and s¢hool science courses is laudable. Investigating human

behavior is indeed a complex, multi-dimensional problem and must be explored
in that manner. The author reviewed -a wide. var1ety of literature which
related many variables to the science enrollment/attitude phenomenon. Choos~
ing a theoretical framework to guide the conceptualizatiOn of key variables |
is a move widely suggested by educational researchers. The extensive sample
also distinguishes this study from many others which have been conducted -
However, one must be simultaneously aware of the danger that such large sam- .
ples allow relatively small effects to be determined as statistically signi—
ficant. No statistics were presented in this article s} the reader is unsure

of the possible functional and educational 51gnificance ‘ he findings.

- .

. ‘ —

ElAnalyses which afe sensitive to individual student s performamce and prefer—
ences is appropriate for much of educational research -} Such a design carries
with it the commitment to plan educational experiences S0 that these idiosyn-
'cratic traits are addre§s$d meaningfully in the classroom. - '

A major problen in all educational research relates to .the instrumenbation
~ . which we utilize to test hypotheseé formulate conclusions, and suggest impll-

' ‘ cations. The criterion variable (PAI)- in thzs/study is an investlgator—

. developed 40-item attitude scale, used in the analyses as- four separate
scales (apparently 10 1tems each) ghese scales were described- in ad‘earlrer
_article by the 1nvest1gator and no information was inclupded here as to their °

et validity or reliabili\y~ Nor werg illustrative items prov1ded As the

'earlier article was in thi,,same journal, it can be assumed such was’ providéd
there; While it's hard to know much about the PAI from its descrlption it

" seems to be missing the idea of science'as 3 way of solVing problems and as

a major effett on modern‘societies and personal lives. . ‘
& .
One of the predictor variables, the‘PPI, contains eight needs scales taken

from Stern's Activities Index. The reader is not sure if validity.and-

réliability are retained when portions of assumedly valid and reliable . .
measures are used in isolation. The other predictor variable, the PCI,  was
devised by the investigator to assess "eight press,.scales which correspond

to the needs..." Sample items from each of the PPI and PCI scales were
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- . L] . E
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Included with a definltlon kor each scale.v No mention was.made of the rella—

/

bllity or validxtynof elthe%“gcale or of. Stern s 1ndex. .The numbex of items

P, L.

Per scale was not. mentlonedﬂ‘but one canllnfer that there were ten 1tems per-. o

items fwas No.. 76. : S

» scale as one of the,samplea?jf

- v
[
[4

ot . : . & -
Even with the sample size obtalned it seems gﬂestionaﬁle td'use parametric :
analyses with attltude scales as both the’ predlctor and ‘the criterion varla—'

- " ‘bles. Multiple c1a351f1cation with a X2 stat1st1c would 11ke1y allow the .
same klnds of comparlsons w1th much fewer waived assumptlons. Another

—approach would be to use factor scores from factor analysis of the RAIv PPI
fﬁ* :ﬂ ande/é separately. The investlgator apparently used ‘this technlque as he
| reportéd that "factor analysis-reveals that these’ personallty variables

(Achlevement, Ploy, Understandlng) all lie on one factor." Such’ consolida-'

%
-

tion would simplify botn the analysis and resnlting conclus1ons. Relation-
sh1ps among fewer predictor and crlterion variables" may also help and

-

“ connect this résearch to other studies. One parsimonious way of represent-‘

dng and testing snch'relationshios would be by usiné the Path Analysis tech- '

nique. A model could be constructed with the _PCI variables as 1nf1uenc1ng

' the PPI varlables and the criterlon varlable and the PPI variables
influenc1ng only the crlterlon variabies. The followmng sketch mlght be an
‘example for the hypothesized Eelatlonshlps among two PCI and three PPI varia-
bles and the PAI "EnJoyment" scale. ~ '

> : Cos . ! -

AR

. S [

*> .
-

-

With the extensive sample, ne could ise one random half ‘of the data to -

help empirically develop the model (substaptiated with theory 'and past . -

research findings) and-use the othér half to test the  validity of the model. -
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Such' a concéptuailzatlon could accommodafe Other variabieskas deemed - appro-,
priate and could be used as a‘point of refexence fo* subsequent investiga-
tions., Many othey variables have potentl 1y some relevance to this dowain
of behavior. For instance the 1nvest1gatof reported some sex-llnked find-
ings. Similarly, he admitted that there were some '"potentially influential
variables such as school facllities and home backgrOundP which were elimin-
ated from consideration 1n this particular study. - T
Because of the 16 1ﬂterrelated predictor and four criterion var1ab1es, _the
discussion section was complex and not conduC1ve to clear cut implications
for classrdom application. As a matter of fact,. the' maJor_impiication was )
to concentrate On teac?ér education to_improve pupils' enjoyuent of physicsr

. ‘.-. . A . . .‘
The investigator claimed that the” teacher behavxor and pupil personality
efforts detected in thls study 'are much’ larger than the effects associated
with different curricula.’' Not knOW1ng which curricula these are, it seems

appropriate to suggest some areas to pursug with further research. "As this’

‘study was with students in the first year a two-year curriculum, it seéms

, obvious to pursue the second year.group wit similar assessments and also

with students that may have only cOmpleted the first year. Comparisons

could also be made with data from students who are of the sEme age dn the‘
same school but who choose not to enroll in physics. If physdcs is con- |
sidered an advanced"'c0urse, comparisons could be- extended with data from

students in other ﬂadvanced" classes. .

F

As agucators, we must ‘explore which key variables relate to major- outcomes
of the,school science programs) 1nclud1ng those from the affective domain.J
It i$~h0ped that this study is viewed as a stepplng stone to broader know--

” . - f
1edge and understan\dlng._‘7 , L o ///\
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Purpose RN

1'_' . » . .
< i

The purpose of th1s study was to determlne ﬁhe 1nfluence of selected varlables -
‘on the development of ‘student 1ntenest 1n soience. The varlables 1nc1uded
instruction student home and sociai factdrs. ' '

.

.". i o

R . . . RS : S )
\ SRS Yoo N - ‘
| S .
Rationale SR L) ST e T . . .

.ri-

oo R
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The investlgator of th1s study presents two Eoncerns relevant to. the 1nterests
of students\toward science education. First, he states that sc1ence is a
basic component of the general educat10n~of all 1nd1v1duals dn today s world.
"Second, he stateSfthat the manpower demands of sc1en@e and technology are such
that many people are needed-to fill vital p081t10ns in these f1elds. In both.

>
Y.

cases, effective .Science teach1ng should be geared to stlmulate 1nterestgamong

v

N,
varlables that influence the development of sc1ence interest. ) M‘“_ ’ ? s
The author cites research that permits one to conc%gd%'that 1ntere§t in .
sc1ence seems to be related tq ex; science achrevement, attitudes toward
‘sclé;ZZ, mechanical and abstract re\sonlng ab111t1es, and practlcal hobbies

(Bingham 1967-68; Meyer,:lQJOt and Neujahr and Hansen, 1970). He also cites . .

. research:that suggests that student intérest. in'science is'more strongly |

"L influenced by teachers'’ personalltles and value systems than by ‘their tra1n—' .

1ng, teachlng experience, and Science background (Rothman, gt_él., 1969).
F1nally,'.ne investigator 1nd1catgs that student - 1nterest in sd3ence can be
fostered through 1nstruct1on, although less is known about theﬁznteractlon .
among 1nstructlona1 ’cultural -and mot1vat10nal varlables (Ramsey and Howe,

19695, ST - . ’}«,( L,

>
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This study was designed to test the following'null'hybotheses:

~

. * { ’ ’ ; 2
Hypothesis 1‘ There is no bver—all dlfference between Students with
. high interest in sc1ence and students with low interest in science
"+ -1 ‘ont the following instructiomal variables: motlvatdon of sc1ence; ,%.
- % - teachersy; motivation of school science: textbooks, and part1c1pat10n ' g?
' in extrarcurrlcular science act1v1t1es. . -
Hypothes1s 2. There 'is ne over-all dlfference ‘bgtween students with
» high interest 4in science and students with low interest in science
‘' on the following cultufal variables: father s "level of ediication,
" mother's levgl of educafion, and number of science hobbles practlced
;_by families from whlch tudents come.,

. Qr

Hypothes1s 3. There is no . over-all differencé between students w1th
high interest in science and students with low interest in science on
the following outer motivational variables: career the father desires
for the student, att1tude of .parents towards science and science . %
careers, and soc1al de31rab111ty of sc1e§ce and sc1ence careers, T

: Hypothes1sd4 There is no over-all diffeéerence between students w1th
high interést .in sciene® and’ student's with low interest. on the follow-

- ing inner motivational .variables: student's evaluation of hlS science
abilities and future career desired by the student. - -

f >

h . ¢

Y ) : - .
: . r . .
Research Design and Procedure o . N S ..

F

2 .

A total of 340 eleventh grade scienee'studentstas randomly selected from
four major hlgh schools in Jordan for th1s study. Ages of the students

ranged from 16-19.years. There were 166 boys and 174 glrls in the sample.

~ . DA . .
] P ’ . . N .
- -

3Instruments-measurfn§ scierice interest.and the oéher variables under study
were admlnlstered at the beglnnlng of the 1971-72 seholastlc yedr. Based

on scores 0nrthe science 1nterest scale, male and. fehale 'students were each

. div1ded into three groups: high, medlum, and low. The hlghest and lowest

'_~‘ - 27 percent—scorlng students on the interest scale were studied as SEPJQCtS
- | with high and low interest in sc1ence, resoectlvely. . _ P
e e T L _' . . ' ) T

v

The science'interest scale consisted o%'40-triad-statements. (In the report
.the’ word "traid" was found but the abstractor assumes this was meant to be_‘
"trlad ") Qhe'scale measured student preference for "science toplcs, school:
. sciente 1essons and activities,.and leisuge-time science activities. The.

validity® of'this scale»yas obtained by selecting items that discriminated

-

s
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'between sc1ence and literary students in the elewenth grade. '[In Jordan-
dtudents upon completlon of the,tenth grade, are branched 1nto two courses.

/of study, sc1ence and llterature (arts).] Spllt-half rellablllty estimates

5 3
3

for the scale ranged from 88 to .98. L
. . / ‘ kol Y . N .
: ./' ' " ‘ : - - (‘ , o ey
o) . - L -

"‘In addltlon to measuring science 1nterest the 1nvest;gator also collected

- .

i

e »t‘¢-:¥data ‘on the_other variables mentioned 1n the hypotheses by‘means of questlon—~

e L S
R nalres, checklists, and ratlng scales.' The questionnaire, conS1sted of

*

personal-and family questions. The rating scales. measured students stand-

1

/o ingsAon the following variabTes: 1) motivation of sc1ence teachers 2)
motivatlon of school. science textbooks, 3) motlvatlon of parents 4) soclal
‘f des1rabll1ty of science, and 5) ablllty to- succg‘d in sclence. Wlth eleventh

. grade students rellablllty estimates using the Kuder—RichardsOn 20 ranged

] : fron} -0 to '83 . .‘ .,;‘.- ' - . - . }‘ .o

The - .science teacher motivation rat1ng scale cons1sted of 14 items de51gned

to measure students perceptlons of their science teachers' 1nterest and

, " concern toward their (students ) learning of sciénce, . . >

. . - .
v % LW . ,

8
H

The school science textbook motivation rating scale cons1sted of nine-items

S o -de51gned to measure students' evaluatlons of iﬁsc1ence textbook on characqer—
t

. ‘istics such as readablllty, c}arlty of present¥tion, logical organlzatlon,
. “ .
_~and the degree it provoked quégtlonlng and inqulry. B

.o‘ < \k

-L' 3
The parent mot1vat10n ratlng scale was comprlsed of four items meaSurlng

: students perceptions of parental enc0uragement for fﬁelr (students') study-.

ing sc1ence . ~ .

é’: . . - . - ' .
- . . . X ’ . . - -

-

The social deS1rab111ty ratlng scale cons1sted of e1ght items measurlng

students' perceptlons of the 1mportance of science to tnd1v1dua1s and soclety.

s : . - . N
L o o

-

' . % . - o
- Finally, the ‘student science ability scale consisted of six items that

attempted to measurpg students' perceptions of their own abilities to under- -

- Stand'soience, soive science ﬁroblems and;eonduct'science activities,
. a—\ . . ol o )
The' checklists were designed to include lists of activities and hobbies fre-
e _quently.gnjoyed_by'middle-class secondary school students in Jordan.- ]
T SRR S .
@ S T .13 : - | .

. . . c . 1“‘ .
‘- . S . .
. ) ) . Y
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T The research design of this study was constructed in order to determlne

'y

whether there were s1gn1ﬂdcant d1fferences between students w1th hlgh and

LI low interest in . sc1ence on\:Ech of the four grouplngs of varlables stated
e

'1n the four hypotheses. Meahn vectors of . scores for h1gh and low interest

_ groups were.conpare& using Hotelling s T? test of significance (Anderson,
\ 1966). Mean scores of both groups on eVery variable in that grouping were

L4

compared using the- t-test.’ Differenges between groups were said”to’ be | ..

signiflcant when’ they were at EhﬁF’ﬁS level of confidence or lower. X -_-:

g , , A

A

A

-

For the male science students in this §tudy, null Hypotheses 1, 3 and 4 were
reJectedu In. the case 6‘ the female science students, null Hypotheses 3 and
4 Jere. reJected Acceptance or reJectlon in th1s case was based on results

of the multlvariate t-testJHotelllng s ’I‘2 test. .. ) -
. . .® . ] L SN . l .

. . — . . . '
* The grouplngs of var1ab1es instruction, outer motlvatlon and inner motiva-

tion dlfferentlated 51gn1ficant1y between hlgh 1nterest and low interest male -

Yy

gréups. The outer motlvatiggsand 1nner motivatiof groilpings, onﬁfhe other
hand, dlfferentlaggd significantly between high and low 1nterest groups 1n _

. S - s | .’

females. I o S . . » (

o M .
v . .. - - .« %

A subsequent table (IV) 1n thisfreport revealed a summary of sceres. of the

two- 1nterest groups obtalned by male students on the varlables of each of t
three grouplngs found to dlfferentlate s1gn1f1cantly dlfferent between the -
' hlgh and low 1nterest groups. In ‘order to help the readers»of th1s paper

understand more clearly the results of th1s sectlon, Table IV is reproduced ‘
at the end of" thf% analysls. oy v.: . U ' ‘f" IR

.-
.-

. N LA
-y . "S‘ . L . .
. -

-

- Two of the three varlables of 1nstructlon, motlvatlon of science. teachers

, and student part1c1patlon in - extra-currlcular sc1ence act1v1t1e were f6und

’

Only one v 1ab1e from the outer motivation grouplng produced a d1fference.

" Both variab¥es under inner motlvatlon career des1red by the7student and” the

student's ablllty ih sc1ence were sxcnlficantly dlfferent between high and

» B -~

' /) -+ low 1nterest groups. . L -

- to d1ffer s1gn1f1cant1y between students with h1gh and low 1nterest in sc1ence.-
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Interpretations = . e T ! S

Table V shows means,'standa:drdeviations, dlrrerences and signairicance

/ ’
levels relatlve to the hlgh interest and low interest female groups and is

included, llkew1se, so that readers\of thlS analysis can view more clearly R

th results. Career de31red by parents, social aes1rabﬂ11ty of sc1ence, ) o

career desired by stude g, and perception of sciehce'abilities,differen— ..
' . s . :

tiated 51gn1f1cantxy,bet§gen_the high interest and low interest groups.

1 ’
. - . \ b4
* ' - . > . -

s . , _ . ' L

Stated in the mull forﬁ, it:was'hypothecized in this study that students, with

-

o

’

‘ B

hzgh interest in science did not- dlffer s*gniflcantly from students with low .
1nterest on several varlables rela7hd to four grouplngs- instructlon, culture,
outer motlvatlon and inner motivation. As can be seen, some of the variables

were s1gn1ficautly dlfferent betﬁben the two 1nterest groups and *some weﬁenot.

5 - - - d .

A

Male students with high 1ﬁ§erest in- sclence 1) participated i _n'more science'7

e activities, 2) hau a better image of their sc1ence ability, -3) rated the1r

science teachers as better motivators, 4) had more des1re to follow a career

in sc1ence and‘S) had parents who ethb ed more de51re to see them follow .

a career in science than did students with 1ow 1nterest in sc1ence.

s

N
.- . . o~

4

Female students with hlgh interest in sc1ence, -moresp than females w1th low

.interest, 1) had parents who exhlblted a desire to seeashgm follow‘avsc1ence -
1

career, 2) percelved science and scientists as social desirable, 3)

possessed a good image of their science. capabilities, and 4) had a desire

% +to-+follow a career in science., . . .

[ >
’ ! : ’

- None.of tué cuitural variables examined in this study différentiated signi~ -

flcartly betveen h*gh and low science interest st dents. One can conclude
from this that among these students in Jondan, bdth miles and females with.
“"high interest in sc1ence came from families whosé edutatlonal levels did not
differ from-those,of families'from'uhith'studeuts ﬁith:iow interest in
science came, , oL X ;dﬁf>‘ g | ) L

”

-

While the variables,vstudent's career desired by parents, career desired by

student, and student¥s perception of s¢ience ability, operated.on both male a
and femalé students, other v§riablesvappeared sex-dependent. Motivation of R
’ :;“:. T s 7. ; _" ' \ . : ‘< ' »

:4 . ’ ) . - 15' . . - ) .7 . .
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4

develop confidence in their ‘abilities.to study science.

-
-

Science teachers and student participation in science actiVities were differ-

ent only among male students, Convérsely, the social desirability of SCience
P

Variable was different only among female students,/’ e

-
S

“The .author of this study’ ncluded that if the development of science
interest is deSirablé then one can, on the baSis;Pf this study, p1npeint q

the most Suitable characteristicg of the secondary school science prOgram.~'/

~ The author continued by?sayingﬂxﬁat this program is one in which seience

teachers are concerned’ with students' questions, science readings and acti-

Y o e

vities, vocational choices, and a program in which tRey show personal interést

in the science learning.of their students. In addition, it is a program that

includes a component ‘on the social importance of sc1ence, enc0urages students

‘to partiCipate in appropriate science actiVities, and also helps students

-+

N

g ABSTRACTOR'S ANALYSIS

This study adds additional 1nformation to a rapidly growing’ area- of research

in science education.\ Theré is 1ncreas1ng eVidence that affective’ character—

b

istics of students inf{uence what and how they learn sc1ence, as well as, g

o>

other subjects in the curriculum.'

e v
’

- While attitude studies have burgeoned, surprisingly few investigations have

been reported specifically on student interest in science. In this study,’
student behaviors that appear to ‘'be influenced by student 1nterest in science
have been analyzed. <In addition, ‘selected demographic variables such ag |,
parents' educational level .and career.of father‘have been correlated with
student interest in science. The results of this. study, then, shed light

on student interest and several relevant variables thouaht to be relat:d to

interest. o SRR T ' L.t ' . [

- o ) B ’ > -

- . Cl . *

~ The alithor of this report chose to study student \interest in science by first

grouping both males and females into "high" ‘and "low" interest gToups. Thisl

" was accomplished by administering a science interest scale conSisting of QQ

"triad" statements. While the format of the scale is not clear from the

l

- report, the instrument had successfully discrinunated between science and
: )

.

4
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| bility estimates ranged from 88.to .98 $Uggestihg—that the responses of -

b
literary students in Jordan, hence a case for validity was_crabmed Relia-

- .
- I

3the eleventh grade students frOm Jordan in this study to. thlS scale were
.incoqsistent. L,“.«é R | «w' , : :

. - v . . .
A S ¢ ‘ - ~. - RS
. > - . . K,

v -

The other varlables were classified into four grOups- instructional, culturél
outer motrvational and inner motivational The author, did not refer to any of
the variables 1n this study as,being, 1ndependent or dependent in fi functlon In
aﬁtempting to examine the natuie of these variables-lt appears that they ean

S .
be categorized in SuCh "a manner. When interest in science is considered as |,

an' independent variable, somethlng students already have that influences "how

they behave squ of the remalning variables appear ‘as dependent variables——
th ubsequent outcomes. - The variables in. this study delineated as instruc--
ti§nal and inner motivational varlables fall 1nto-thls latter category. They.
are the behavioral and perceptual outcomeSxthat were measured in thls study

;and are potentially influenced by interest in science. -\ AR

. ‘e

N

foa

~ v

The variables grouped as cultural aad outer motivational do not fit as’
dependent variables. They are, for the most part phenomena already present;‘
When one con51ders 1nterest in science as a dependent variablé an outcome
1nstead of an influence, then~the cultural and outer', motivational variables
function as independent variables.. They are the background characterlstics,
the influences, that'appear to affect a student's_interest in science.

In studies'where relationsﬁips are SOught between gariables it‘is'helpful

'to build research models that allow one to speculate toward p0551ble cause

- and effect relatlonships. In studying student interest-ln science we should‘

be concerned with two, questions. \?1rst how does 1nterest in stience affect
sthe cognitive and affective behav1or of students enrolled im science? The
other question is: How do bac’ground variables—the attitudes, values and _
knowledge tha{’students and theie*families already possess——affect studézi :
interest in science?" Interest in science, then, 1s both an 1ndependent d

.a dependent variable; It is potentially both_a cause and an effect.

N B

EJ

I found thia,study well organized and clearly ertten.. While I would have
preferred reading more Information about the contents of the various. 1nstru—
ments used the rationale, procedures,and results of the 1nvest1gation_were

communicated in an excellent mannertand the major ideas could be assimilated

I B - e . [}
. - . .
< .

4 L 17 | -



< with ease, Befo e'studies like this one can be synthesized and the results
: woven 1nto the wé k:of others, it is necessary to construct models that allow
us to speculate about cause and effect relationshlps. The 1nvest1gator? by
failing,to include 1ndependent and depeddent relationshlps, ‘dfd not dev.lop
a contextrlpto which these var1ablesvand findlngs can be placed Multlple
., regress1on anal ses and other correlational technxques would have Droduced
more information‘about” cértain of the re’ationshlps studied here and would
have made 1t poss1ble to estlmate the .amount of varlance accounted for

& . _
between the different g*oups of vaygiables.. - : .

While the author's findings-were not cast_in terms of dependent or independent .

variables or in 'terms of correlations'alloﬁ¥?g for spesulation of cause and

effect relationships he states in the fina paragraph; "If the development

of science 1nterest is desired, then one can, on theabas1s of this study,
" LY~
pinp01nt ‘the most suitable characterlstics of the}secondary school science

. program. The author kontinues-

b - - . , .
. . -

E * It'is a program in which science teachers are concerned with students®

g *  questions, scien¢e readings and activities, and;vocational choice, a%g

. in which they show personal interest in the science learning of the¥
studests, In addition, it is a program that 1ncludes a component on
the sociat importance or science, encourages- stud®nts to participate
in appropriate seience activities, and also helps students develop

confldence in their abllltles to study science,

t‘f N ’ . N . . ‘ 4

-

I do not feel that /on the basis of this study, such a conclusiR? is justi—

-t

ﬁ"}‘l.ﬂ

f1ed " These statements imply that these characteristics of a school sclence

'program have been\found to be 1ndependent varlables affecting student inter-

_e§t; In other words," the 1mp11cat10n is that in this study "Teachers
concerned with students' questions, science readings and aciivities” and the
Nother instructional variables found to differentlate s1gn1f1cantly between
-Bigh and low interest students actually caused the. d1fferences in interest,
’While data from this study offer ev1dence that selected varlables correlate
hlghly with interest, the dgsign of~the study and the stat1st1cal procedures-
j used do pot alléw one to say these variables produce high interest in science.
This study is a valuable cortribution to the résearch‘in this field. The
study contains an identification and grouping of several“variahles relevant
Zto.the potential development_of‘science interest.in students. The investi—
gator cautioned against‘éeneralizing.the findings of this‘ESudy to North ‘
o - - | S _ , | ._
g . - o . 18 , o I
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America'due td,poténtial cuitural biages. - T weuld qgrée,fbut, at the same
.time, suspect that many of the relationships found here would be similar in
dthgf countries, including the United States. This represents a ripe area
for investigation. By building models whereby the variance of selécted
independent variables can be studied in'light of relationghips with relevant »
.‘dependent variables, researchers ﬁill be able to get closer to the question
of cause and effect, Mﬁltiple regression techniques aﬁd péth analyses are
among the promising analytical tools fo; studying ﬁhese relationships.

-

} ) . . : . . )
. : = “SABLE IV | -

Comparison of Scores Obtained by Male Science Students”
' with High and Low Interest in Science on the

» Variables Indicated \ ,
_ : High -, - Low ) d
. Variable % SD - % so _.pifk  P.
Instriction: ' ‘/ .
Motivation of teacher 5.73 -3.81 3,06  2.81 2.69  .002
"Motivation of science ’ S ‘ .
textbook - . 3.53 1.77 3.20 2,07 .33 NS
Participation in extra- ° . . ' .
curricular science , . ,
activities 2,71 - 1.58 1.42 1.34 1.29° ,).002
K - . _ o
“Outer Motivation: v B - .
Motivation of parents 2,58 .69 _ 2.25 .98 0.33 " NS
Career desired by parents - .86 - .35 46 .50 0.40 .002
Social desirability of .
science T 4,31 2,05 3.55 2.12 .76 NS
. ] ! 3Ty
InnerMotivation: _
Career desired by student .73 .45 4 .49+ 0.33 002
Perception of science . . - : : »
abilities ) 3.22 1.49 2,02 1.56 1.20 - .002
. v » . g . :
. . , 7
: 197 _ / ,
"/ - - .




P T | o
. 2 ) TABLE ¥ '3
t S Comparison of Scores Obtained by, Female Sclence Students
| With High and Low Interest ,in Science on the
Variables Indicated : -

<

B ' P / i Righ Low _
Variable ? . 3 s T éD Diff. - P,
. :‘\ | A . A . ' K ..
. Outer Motivation: : .
Motivation iof parents 2.36 .70 2.38°“.,69 .02 XS
Career desired by parents .93 42 .22 .26 .71 7,002
Social desirabllity of o - T -
science o 2,75 2,32 , 2,60 1.92  1.15 .02
Inner Motivation: . ) "
. ‘Career desired’by student .62 .49 .11 .32 .51  .002
' Perception of SClence _ ’ _ . : .
abilities - /3.06 1.74 --1.62 1,53 - 1.44 . 002
3 G A ‘
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1\ Expanded Abstract and Analysis-Prepar&d Especially for I.S.E; by Chester E.
Raun, Temple University. :

- . _ : _ :
~ " Purpose ] : . L
v . —_— . ‘ - S

_ The investigators identify the purpose of this study as an effort to explore
- “student self-concept in relationship to two specific strategies for teachi
- elemientary sehool science. Twofhyﬁotheses, related to instrumentation used;

. -~ “ P
- are referred to 'in the body of the reportr These are, as-synthesized by the,

abstractor: ] e . : - ;31§m'
. . . ; . .‘:? '~: . v
1. That students exposed to’the TSLS teaching strategy would select .§?$
outside. help when ‘confronted with a problem situation.f : ,,/"L

2, That Students/Jgposed to the SSLS teaching strategy would select
active independe;t 1nvestigati0n in a problem situation.

. - " >
1 - 4

-

-

Rationale ' ‘ ' | o
The study is identified as one facet of a comprehens1ve researdh progect at
Florida State University. The overall obJective of the darger progect Was ~

_to study the effects of two contrasting teaching strategies on certaln
T pects -of student behavior. PreuiOus and related reséarch studies, identi-
fEed by theé investigators, include one by Stains (1956) and one-+by Brookover

\
,

, et al. (1965) Assumptions, based on the previous research are: . N

X /2f7/1'. ‘That a positive self-c0ncept is related to higher achievement and =

A

improved performance ‘among children., : ' - TS

2. (I1f) The classroom teacher is the prindipal "significant-other? in . _ -~
ﬁolding the student's self-concept as related to a particular '

. . . .

o . 21




. subject area-or school setting (then) it seems to be of vital
importance that the classroom teacher become aware of those -

behav1ors and strategles which will Qreate ‘a oositive self-

i
<

concept in students S : : R

¢

Resedrch Design and Procedure . ~ SRRRDPR ' T,
. The investigatois indicate that the contrasting teaching strategies uséd
'in-the study consistediof controlled ,classroom facilities;_agailahle-mater-'
. 1als, and quantitatlvely defined teacher behaviors, The two contrasting‘
teach1ng strategies are referred té as teacher—structured learning ‘dn- sc1ence

(TSLS) and student-structured learning in SC1ence (SSLS) Under SSLS the

—QNth‘—seachin strategy is tpo "allow" thé student to engage in science activities..
8 gag

it is not- clear as to what "allow” encompasseéaaﬁﬁ“r SSLS

cons1stent with' the indiv1dual cognitlve and affective characteristics of" .
“each student The TSLS* ‘strategy utillzed the characterlstics of a speclfic*
‘set of science materials. to guide and direct the act1vity ‘of each student
There is no clear indication by the. investigators of what constitutes con-

‘trolled classroom facilities nor of what materials were available. Further,'

To identify teagher behaviors assoclated with the~SSLS .ox, TSLS conditions,
‘the investigatérs ‘refer to an Instrument developed by Mathews Phillips,

and Good and denoted as SCAS The instrument consists of classroom inter-
action categories but the acronym 1s not spelled out nor is any reliability
or validity information prov1ded This 1nstrument was useé with and by a
-group of eight teachers from the Florida State Unlvers1ty Developmental

'\'\
Research School durlng a 31x-week workshop in the summer of 1972 This work-

: shop was designed to train the teachers to exhlbit SSLS and TSLS teaching ~

>
-

‘strategies.
. N r

¢

<
The study, using "approximately" 250 students (10 classes with 25 students
per class) in grades 1-5, was conducted dur1ng the l972-73 school year with

an eight-month treatment period. At each grade level students.were randomly

 assigned to one of the teaching strategies and remained in either the SSLS- -

or TSL, Fass ior the entire schoblfyear. Teams of two teachers were'used
in grades 1-3 exchanging responsibilities weekly. In grades 4 and 5 the

individual teacher assumed the responsibility of teaching both strategies.

-
.

2C
Dy
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Students were pre-\and post—tested with two 1nstruments developed by the
investigators. An 11-1tem instrument‘ "Self—Perception in Sc1ence- Part ™
(SPS—I) was cons1dered a measure of the child's "science self—co ept. " It o
was based on the child"s responses to questions which were. intended to reveal "g‘
how the child perceives‘hlmself in the science s1tuation w1th reSpect to the .
teacher, peers, and the general act1v1ty associated with sc1ence. A 12—1tem
_ instrument "Self-Perceptions in Sc1ence-- Part II" (SPS-II) was des1gned to
- answer Specif1c queSthDS concerning the way .n which students" perceive the -
problem solving processes of science. . The ch11d responds to two different
situatiqns. one in whlch he is personally involved- and one in which a
. scientist might find himself In addition, the ¢hild is asked in each
L »r_-'situation' o select one of £wo godes of operatirm§ In one mode the child =
S or ScientiEt may seek directions from some source for the solution while .
in the other mode the child ‘or scientist may choose to operate independently

-

to solve a problem. The Second ‘mode is further divided into two parts which
3 = are-calleg a passive. solution (preference to use 0utside written sources of

1nformat10n) and ‘an active solutlon (preference to direct manipulatlon of
\"materlals for lnformation) L e e ; .
' LI v [ . - .‘v
v Content.validity of the SPS-T and SPS-II wap'Judged acceptable by the 1nves-
":_g‘?" tigators because ‘of the specific nature of the information sought.. Internal

consistency was determined-by means’ of the Kuder—Richardson formula (KRr’O)

' and using only pretreatment data from the sample of this study, produced
coefflcients of 0.85 for SPS-I and 0.79 for SPS-IIL, o B CL
R : ;

Data were tabled as frequency reSponses for each item of each 1nstrument

e

with a Chi-square analysis‘of each item. - ) ' X
. . - ‘

. '3 N . -
. . I—, o
" ’ . .
-~

Findings e

‘ Comparing the combined responses of- all students exposed to the TSLS teach- .
‘“ ing strategy to the comblned responses of thOSe exposed to the SSLS teaching '

4

strategy there were no group differences in student self-perception at the
! E- 3

A end of the treatment period as measured by SPS- . _',_ L . ‘ -

. With regard to.SPS-II,'items =7 callednfor personai'inuoluement on the _

- student's part (What would you do?) while items 8-12 required the student -
g Q P : - . - ' . . ' .
ERIC B .




L4
- . ) >

to. respond to someone else'S'role-(What do you think'a'scientist”would do?)~
The data indicated that students exposed to the SSLS treatment were skewed |

toward an active independent mode on items 1~J wh11e the TSLS’treatment

' ' group were skewed to a sebklng outside help mode.' In items 8-12 both. treat-
. ment groLps_held to. the active independent modea ' ; - LT -
Interpretations e _ o - , - .

-
+ -

‘ No, inferences are draun conterning the effect of teacher‘behapior on;the',f
‘H‘b v“ self—perceptions of stu entSvenr lled in the elementary sciences programs/

ffg\ : presented by the .study; 1i. e., SSX§ and TSLS strategies. The investigatcrs

« do propose that the global nature of self-concept def1es accurdte measure of
Just one fatet of self-image such as that measured by the SSP-I' instrument _

and associated;w1th experience in a science classroom. . j&’ |

) . . ’ . o -

Conversely, the 1nvest1gators felt that the patterns oﬁ student responses to -
the problem solving's1tuations of SPS-II clearly establlshed that certain\\
aspects of teacher behav1or can be- established to produce predictabla,changes

in student performance. - ' . - 3 .

. , . - . : - . L
.. a ' L
.. . s .
ot - - i J N > I
o . % ] N . . ) . -

o " ABSTRACTOR'S ANALYSIS ;

AY

- If ome reviewed the 11terature concerning self-concept: it is possible to findf
. *a multitude of art1cles many of which are research based, spanning ‘the early
' sixties -and seventies, There are few directly related to instructional
strategies. What is'of intErest is that self-concept.studies lack a focus
that would'result-from‘an agreed—upon definition of self—cOncept-43havelson, _
1976). . This study is no exception, ‘and in fact does’ not attempt to def1ne‘r

‘ ’ 9 )
'self-concept e1t 1n terms set forth by the investigators or in terms des- .~
( , .
_ cribed in the 1i rature. .. . ,f : cl
v ' Q - . pﬂ . . T : o ’ \' - .

SR The'investigators descr1be the focus of the study early in the report and,
‘at a much later. p01nt descr1be two . hypotheses which the abstractor has “
attempted to sa;rhesize. The contrastlng teachlng strategies are descr1bed

\
as consistlng Ef three major components. controlled classroom faci11t1es )‘
av. 1a1s, and quantitatively defined teacher behav1ors. " The terms

LU

o able mate
\) ‘ 7 . - . . ) ' . .
~ ERIC o - v.z4 o0

CHE

o



TSLS ‘and SSLS are then used to refer to the contrastlng strategies. It-is o
left to the reader to infer what constitutes controlledgclassroom facili- '
ties and available materials. As far as quantitatively defined teacher

behaviors are concerned these are specified as classroom interaction

categories drawn from dj instrument identified only as SCAS. :No\reliability

1

-

2 or validity coefficients are reported for this instrument. ) : .
Vagueness is alsq introduced by the- 1nvestigators indicating a student sample
.of "approximately" 250 (10 classes of 25) students What was ,the dctual
~ number of students in each class and in each grade from One to five? Studs'
"ean were randomly assigned to one of the teaching strategies but f'how" is =~ = .
not indicated Fluctuatiops in. the student population are not addreSSed
" The reader f& left to infe - that this population remained constant over_an .
eight—month treatment period includlng the ,pre- and post-testing. "In the
- -SSLS strategy how did the investigators arrive at science\activities coﬁ51s-'
‘ tent with the cognitive and affective characteristics of ea&!'pstudent‘7 "-
Similarly, what are theycharacteristics of a specific set of science matgr-

-

T ials in the TSLS strategyg . e

3

The.control difficulties associated with the variablé“of one group:of teachlrs/ .
(grades 1-3 and presumably six teachers) teaching one strategy, either TSLS or
SSLS sor the entire perlod and' one -group (grades 4-5 and two teachers) using

' both teaching strategies is not addressed at jgl. How di§ ‘the- investigators
assure themselves that over the treatment period the teachers maintained .
faithful allegiance to a particular_teachlng-strategy?

& a
“\

A najor deficiency arises concerning the content validity of the instrumenta— '
tion.;‘NotwitZstanding the absenCe of quality standards of measure in the
garea of self-concept why wasn t a panel of judges selected from among the < .
investigators' peers in the. field,of science education*,/ BN '

s . . o . _ @
. . Y . '3 - . . . -
. .

B Data analysis was made with éﬁe non-parametric technique of Chi—square.
There i$ nothing wﬁich 'says an investigator must use parametric techniques ;_;?

except the des1re to uSe the most powerful technique cons1stent with ‘the -

-
-

1539' design of the study and the data produced "Even though nominal,data were
+PTO ,UCed, P fametric techniques of analysis of variance and/or covariances—
‘could’ ‘have beeR used. Indeed as this abstractor discovered the investi--ai |

.gators have published another report (3) which closely parallels the one

Q@ I : *5"'«' A & _ - :
B B . . . ,
. ! SRR : o 23 . : L .
oS a: . ' B O ~ PR a . _ .




s

reviewed here and which is hased on the same population and design. In

that report the parametric techniques suggestedIahOVe-were(used.

The investigators interpreted the results of the study,to'support,the asser—

_ - tion that certain aspects of teacher behavior can be established tgfproduce
gh” ' predictable changes in.student.performance. Few of us would quarrel ﬁith
this statement but.we may ask what are these certain aspects of teacher :

'Y

R .behavior’ i .o

One might.infer from the written report of a study the conduct of the study

.itself e. ., a clear,. precise, substantive report would 1ead one to infer

a tight, well organized, specific research study. That is not' the case in

tpe study rev1ewed here. .o R

- . There has. been contlnued investigation of the. self—concept area with- most
studies examining 1ntercorrelations between self—concept ‘and other constructs
Ai‘for differences in meaL self—concept scores between different populations of .
E stﬁdents or changes in self-concept due to some treatment.f As suggested by
g Shavelson -(1976), self—concept studies lack the foéﬁs that would result from .

pretations of Self—concept measures and lack empirical data on' the equiva— ;

R lence of many self-concept measures cuIrenfly in use.
- ' - -, REFERENCES S . o
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- Moore, RicharA’;i ¢“A Two—Year Study of a CCSS anup s Attitudes Toward

The pdrpose of this. inyestigation-was to determine ‘the. impact of a four;week

e,k L, y - . a . - e
Ratioénale <;\7» PO IR T 4 S . L

,=funded many Cooperative College School Science‘(CCSS) progects. These pro-
curricula Because theSe prqgects*met the o?gi;us immediate and practical

‘tors. Unfortunately, polltical pres5ures texkjgated the funding of subh

“Science and’Science Teaching." School Scié‘te and Mathematics 75(3):
288-290, 1975. Lot g )
. Descriptors——*Attitudes *Elementary School Science- Elementary
.School Teachers; Higher Education; *Inservice Education; Research;
Science Education *Teacher Education- *Teacher Attitudes Workshops

~ 'Expanded Abstract and Analysis Prepared FSpecially for I S.E. by Dav1d R.
Stronck, Washington sci.c Unmiversity. o |

- .

13 a

B t . - . . s ’ v L3
. . ) g , 7 P . ) LY

e P . s E . ' . S .

Purgose C . e L o
' . - T
RS

sumer workshop on the attitudes of the %;/participants toward science and

science teaching. The researcher hypothes1zed that this summer'workshop would

have a positive effect ‘upon both the science attitudes and the science teach-

ing attitudes of these - feachers. Moreover, it was-* anticipated that these
elementary teachers would maintain or. possibly even strengthen their atti- .
tudes during the two years following the workshop. 5

% B

3

‘i ‘ = . ..". .‘_ . h

C

m"iEspecially during the early 19705, the National Science Foundation (NSF). v o

;Jegt$ were designed to help teachers.with the 1mplementat10n of specific new

-

>

needs of the teachers, they were very popula?' th teachers and adminlstra-

vy

projects after 1975, This investigation con51ders the 1mpact of a CCSS _"‘;
s project on a grOup of participants seeking preparation as. resource)persons |

in.the ‘use of one of the ' new elementary school science curricula which had . °

"'been adopted in - the1r respective schools. ' The’ underlying assumptlon of thls -

1nvest1gat10n was that the conclusions derlved from. this typical CFSS progect

would provide some generalizatlons about most CCSS pr01ects. Hopefully these -

'concluslons would support the funding of new CCSS projects or similar work-

.shops., . -

k}

>

The researcher used theﬂscience Teachlng\Attltude Scales,athe only 1nstrument

'.available which is designed to assess elementary-school teachers att1tudes'



oy

b . ' e

- - - -

toward science and science teaching. He also observed "There are no

reports of longitudinal studies ‘of these teacher characteristics in\the
literature. Because this 1nvestigation involves the use of the ingtrument’
repeatedly over a two-year period, it attempts to make a unique contribu—

tion to the literature. — ) ..
A . 3 L '

\n

Research Design and Procéeduré

>

-

! The research design uséd in this investigation was the "Time-Series Experi-

ment," a quasl—experimental de31gn. The time—series design requires the
presence of a periodic measurement process on some group (or 1ndividual)
with the introduction of an experlmental change into the time series of
measurements‘ The periodic measurement process ‘of this study was the admln-

istration of the Science Teaching Attitude Scales five times., The experimen-

. tal change was the four-week workshop-in the'summer-of 1971, a CCSS project

N

‘in Butler County, Ohio., Two of the adminlstratlons of the Science Teachino i

Attitude Scales were done before the experimental change- (1) during the

Spring of 1974, when the participants were recruited for the workshop; and .
(2} on June 1%, l97l at the beginning of the workshop. Three administra-
tions were done after the experimental change' (l) on July 9, 1971 at the ‘.,;"

. end of the workshop, (2) during the Sprlng of 1972 and (3) during the Spring
of 1973 ' - . ' . _ co ) ‘1ﬁﬁ'

-
. . - L] 1

Although the primary experimental'change was the summer workshop’of 1971,

-an additional experimental'chEnge was the. series of twelve meetings held -

during the academic year of l97l-72 ‘ These meetings provided additional

Support to the 31 teachers who 'had participated in the summer workshop.

- HopefL ly these meetings would contlnue the 1mpapt of the summer workshop

thro 'h the following year aﬁdﬂ?ould remedy any deficiencies of the workshop.
CAl1l1 necessary materlals for science 1nstructlon were orov1ded £6r each ofthe

participants through their sch ools. - 0n1y the 31 teachers selected as parti-
cipants were the subjects of this study. , S "T"f

4

A

’ — : , . . )
This investigation describes the teachers as using the 'new" elementary-school

‘science/curricula; ’Howeyer neither the title of these curricula nor the

specific grade levels are mentioned The reader might assume that grades ong

oy ,
through si%??Ere-involved.. Some of the typical "new elementary-school R |

| 8 ~
- . . . . “
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'.ecience curricula*ofvl97l were the Elementary Science Study, Science--A -

Procdess Approach, and the Science'Curriculum Iﬁprovement Study.

Findimgs . - . .y .

o
2

The Science Teaching Attitude Scales contalns 70 Likert-type items Forty

of these items assess- the teachers attitudes toward science. The remaining &

thirty items assess the teachers attitudes ‘toward science teachlng. . The two

parts of the Attitudes :Scales are treated as two separate instruments.' ~Analy-

sis ef variance among the data showed some significant F ratios at the 0.01
level. S - : 1 ‘ ; <

There were no significant differences in the attitudes of these teacherS'
toward science when the following comparisons betweensscores were made'
(l) between the Spring -0f 1971 and the beginning of the workshop, (2) between
the Spring of 1971 and the Spring of 1973. Neverthelesg, attitudes toward
'.;science significantly improVed between the beginning o£ the workshop and the.'
end of the workshop. These imprbved attitudes continuedAbetween the end of
the workshop and. the Spring of 1972 withBut any significant differences.
e 7. During the year-of 1971—72 there were twelve meetings to support the work ;r
‘ o of the particlpants-‘ During the folIbwing year of 1972 73 there were no '

dwmgmay%n . *mcp" ny?ﬂri

4 . .3 L4

There.was no significant difference in th yattitudes of these teachers toward
Ay atkLtud ,

_-sciencefteaching between the Spring of 19;] andlthe beginning of the summer
, workshop. :There w;s a significant improx¥ement in scores between the beg1nning
" . of the workshop and the end of ‘the workshop. Unfortunately, the scores on the
_ attitudes toward science teaching signif1cantly decreased -between- the end of
S the workshop and, the Spring of. 1972 Nevertheless “the scoresqin the Sprrng

of 1972 were significantly higher than those of the Spring of 1971
\

Y4

.

) */ P . et
.- ' e e o
‘. L. ‘

'-'Interpretations

| y . . | K4
. - The researcher observed that the significant improvement in teachers atti-

\budes toward both sc1ence and science teaching'during the summer of 1971




oo
*

: of the worksh0p. On the other hand, the significant

demonstrated t:

'decreases in scoﬁf” dn attifudes toward-bothyscience and science teaching

_ revealed that the desired changes were unstable. The only definitely observ— :

able long—range affect of the workshop on attitudes was some improvement

-

toward science teaching.. . § _ _ r N

o soN

The researchen clearly acknowledges that his sample of’ 3l teachers from a .

population of 600° teachers is "quite biased. 3 The,participants were Selected
' on the basis of their interest and enthusiasur Since this selection process
'is typical of many in—serVice ‘projects, the_results of this study "may be

,generaLizable.

- , . . . .
- % .
7 - -
-, ) . . .
. .. .
. I .

~an

ABSTRACTOR'S ANALYSIS
. ¥

The researcher. has attempted to study the difficult topic of attitudes. .

Because the only instrument used to measure attitudes is the Science Teaching

o 4Attitude Scales completed by the participants, the topic is limited to the

'l

'?:self-analySis done.by the participants. The abstractor has used a S1milar

instrument in a similar way and agrees that this technique ‘can provide valu- :

. ‘able information. . The abstractor s research cons1dered a s1ngle instrument

| ;J/. " used in Six different workshOps involving a; total of 306 participantS' the

0 Tesults were published in 3977 in the article "The Cdmparative Effects of :

-iZInsti%utes-for Changing the Philosophy of Teaching Elemen ary School Science
'Among Teachers and Administrators" (StrOuck 1977). The abstractor claimed
only to measure expressed philos0phies of teadhing science. He alsoidis--

covered significant improvéments at the end of each institute. »

: .
- - . - . " -

The abstractor's research cited above distinguishes among various new elemen-

. tary school science cu.ricula.* B'tb~te§chers and administrators demonstrated

©

lﬁ.Significantly different chang philosophies depending upon the orienta—

tion of the curriculaw Recoghizing these distinctions, the ahstractor pre-
Sumes that‘the researcher s, tudy on attitudes' toward science -and science
teachingtis'difficult to in rpret because the science curricula are never
defined | Many studies have demonstrated that groups of teachers have differ-_
. ‘ent attitudes toward different curricula. Uithout detailed informatioé about
-~ . - the curricula _considered w1thin the study, the abstractor cannot relate this T

,;5; study to most other studies which deal Wlth this topic of attitudes

- ‘ : : .
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. The study makes an important conceptual conttribution to the~literature by

showing the itipact of a summer workshop after two years. Because of lipited
funds for evaluation, most workshops are- evaluated only within the year of

funding« Frequently the evaluation is done only at the énd of the workshOp.

" This study confirms'%he existence of a typical pattern which +is recognized

by many teachers and administrators; i €.y although part1cipant9 generally
reach high levels of'enthusiasm for science and’science teaching at the end
of the workshops, within two years this enthusiasm has disappeared.

The high levels of enthusiasm for the implementation of the Sciencé e-
ulum Improvement Study are well.descri:3d in the recent doctoral dissertation

by Geraldine R. Koller: "'The Effectivedess of an Implementation of an Elemen-

.tary School Science Frogram with a ‘Science Resource Center" (Koller, 1978).

This dissertation considers the implementatlon of a new science curriculum

into the .35 elementary schools of Spokane, Washington, dur>hgkthe year -

1975-76. ' The attitudes of these teachers were meaSured by self~inventor1es,

questionnaires, interviews and the use of the science resource supply center.

”4l Recently the administrators in this same district.have observed i significant

‘, .

decrease in the teachi?é of tqi;\eiementary sphool science curriculum.:

Because they WlSh to restore-t attitudes whjch prevailed two years ago,,é;_,:-V

'uﬂ;these adminlstrators have ‘now ranked anotbef’workshop in’ science teachlng

oo

‘as the highest priority of the d1str1ct.

> and the research completed byéébraldine Koller ‘in Spokane

P ]

»

The 1mportance of th1s study is 1ts documentation of the difficulty of main-
taining improved levels of science instruction in the elementary schools,

Officials of the NSF have recognlzed this problgm for many years. Thls study
ﬁbﬁéythe value of

superv1sion throughout the academic year followipk a summer workshop. .

"Cg¢rtainly many school d1str1cts are 1gnor1ng the consistent flndings of such

o

A
Qi*’ééﬁazch when they eliminate the functions 3 sciencersuperv1sors for the.

¢

-

f,’[l{c

IText Providad by ERIC.

\l QQ.

sakexof budgetary savings. The research argues that elementary school science:

sﬁpervision is necessary in oxder to malntain the advantages gained through

‘-
-

workshops. . . :
4 - S - o Ty

)

This study- makes 1nterest1ng use of the 1nstrument, £he Science Teaching

Attitude Scales. - Certainly the longitudinal nature of the study tirough the

repeated use of the same instrument is a valuable’ methodological-contrlbutlon.

.. 18}

e ,)ﬁS"
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, The validity of the study depends upOn the appropriate interpretation of
this instrument. The abstractor prefers to describe the data as simply the .
expressed opinions of the participants. The abstractor presumes that the
instruMEnt can provide only a weak indication of the actual attitudes of the
participants. Probably.the obServation of behavior is needed t® identify
. correctly the attitudes of the subjects. Koller's study in 6kane measux@s
the use of Science materials ‘and therefore directly identifies the behav1or

© *  Of the teachers toward using the new science currlculum. ' S

- -

This stui&’ﬁsed a quas1-experimenta esign; i.e., the "Time-Series Experi-
* ment." Without the use of control grotp » the study lacks the data needed

for fully-logical.conclus1ons, Because -the same ‘instrument was used five
’ times by each participant there may be -a factor of fatigue in the attitude
_.\\__/gof the participants toward this instrument. Probably each partidipant at

the time_of finishing the summer workshop was consciaus of any changes made

L ;T sions\ ;,the,same instrument.»‘;
. _ _ . . , o
,The written report is only'}hree pages in length and omits any details about
the actiVities of. the four—week workshop in the summer of 1971 and’ the twelve
[ ‘mdetings held during the academic year of 1971-72.° ..The reader does not know
- how well the teachers- ‘were trained in any new elementary scien currlcula
or even which curricula were con31dered The variable - qualit of differedt
workshops is well explained- by D. C. 0r1ich and J. R. Ezell id their.article
"Evaluating the E¥ficacy. of an Elementary Sc1ence Insexrvice Education Program
(Orlich and Ezell, 1975}. Without=tnow1ng details about the workshop and
subSequent méetinés,ﬂthe reader is{unable to relate this study to- other’woer
shops in science education. o 3 o 5 -
N - s
This study should encourage others to make'longitudinal inve;Ligations on the -
1mpact of 1nsery1ce progects.p There 4s a critioal shortage of such studies.
' The abstractor recommends -that-these future- E%Edies should -consider moTe than
the .expressed opinions of the pd!tlclpants ‘There - should be studies of the '
t/ftype completed by G. Koller who d1rectly observed the use of science matef=
ials by the. teachers.l The knowledge of scientlflc concepts and processes

derived from the workshops can certainly be measured by valid and reliable’

Q - . ) U 4
- ERIC S g | - R
o . - : : £y
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instruments. Such examinations ﬁﬁg\gzmonstrate that workshops do provide

a long-term imoact'on the knowledge and skills of the teachers. The

abstractor suspects that_the primary reaSOn for the abandoning of science

instructlon by elementary teachers is the logistical problem of maintaining

the materials. An increased use of science resource supply centers by

- school districts may greatly improve the promotion ‘of science instruction .

'f . 1n the elementary schools. Certainly this study suggests that researcherg
. " should continue to seek the identifying of appropriate means to maintain_

the enthu51asm for science and science teaching yhlch usualg; result from

workshops. ' - . ' .

- : NV
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"~ Butzow, J, W,”and C. W. Ryan.' "Career Choice and Philosop ical Values of °
Student Teachers.” Science Education, 59(1):73-81, 1975. ‘ :
- Descriptors—-*Career Choite: Educational Research' *Educational
Philosophy; Learning ‘Theories; *Student Atcitudes *Student_
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Expanded Abstract and Ana1y51s Prepared Especially for I S+.E. by Vincent N.

-

Y, Lunetta, The University of Iowa. . o
\‘ " »_' ) . . N N
. . : <
. 3. *L ) T
Purpose - ! - , ERPR
& o o~ ’ . . : ’ . - -

-

The measured philosophical value orientation of student teachers was compared
2 with their actual. ¢lassroom -practice. - *In addition role preference and persoQ—

ality type were- discussed as variables in teacher training and selection.

- Hypotheses investigated were:

¥ - . e

0N

-

T » 1. If ‘there is a- relationship between philosophical position and teaching
: . style ‘measured’ philosophipal posation should be consistent with the
.f philosophical p051tion manifested in an actual sample of ‘classroom

i
: oL [}

teachlng, T 4'- : e iy -

. . . L <
i 7 s - N . . 3 -
. . N - .

;y If there is a reLgtionship between philosophical,position and student
teacher attitudes toward the" purste and method of teaching, question- |
- naire responses to teachin? procedure and the role of the school should

T be comsistent with measurédf;hilosophical position;
. . - . o o N L i

. ] S R 5 . . - o ) . -~

3. 1If a Student.teacher'sample is Festricted to a narrow range of persom-

L ality types as. defined in Holland's theory and subsequently to a narrow

[“ L range of vocational ‘choice, there shOuld be a narrow range qf phllosoph—A 4
[ IR ical p051tions measured and operating in such a sample' )
N -
._Rationale'. )
/\ / 3 . - - e

Do o P ‘ .
A major question the authors Hoped‘to examine in the 'study was whether or not
~the philosophical be11ef system of. student teachers was related to teaching
practice. If no relationships were to be found - they" argu@d that "the philo—

- ' sophical course Work of a teacher trainee becomes a vital focus in his

:

. o . ,: , o »_7-
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_'I‘ . ; ' - . - . . ) s .
profegsional education." : The investigators postulated that."if teachers

have a well articulated philosophical position, they will select a learn- .
~ * ing theory which is consistent with their basic philosophy." The authors
cite and briefly discuss "recent research" that supports the work-of Holland - _

(Making;Vocational Choices; A Theory of Careers, Prentice-Hall 1973) pre-

senting evidence that indiv1duals select 0ccupations consistent with their

perceptions of self and values -

‘ - R S

- Research Design and Procedure . Lo .

Data in the study were received for 18 student teachers at the University of

Maine - (12 females and 6 males) from a -total. of 40 who had been randomly
invited to participate. Data on these subJects;were gathered from the . -: ; ,

ht ) . Lo K 1 E N
following sources: N L SRR
- - N - v . e -v . . :

. The’ Ames Philos0phical Belief Invegtory (Counselor Education and
, Supervision 7: 335 339, 1968);, . v

@

: An audio-tape of a teaching lesson of the student' s choice made at
_the mid-point of»student teaching. S " LT

o

. R .
. A questionnaire assessing the‘student‘s prior educational %ackground
- rand vocational choice-and his view of ' purposes.and prOcedures
inherent in teaching methods and schools : S . e 2

A questionnaire administered during’ the final week’ of student teach—\
' ing assessing career choice and educational belief -

¢

~

~

’ A‘tenfminuteisegment from each-audioftape;was selected;at'randoé ind rated
. for "teaching style.” Each investigator-"judged‘thé'segment‘on manifestedy . ’
‘teaching behavior, the curricular pattFrn and the predominant ‘teaching & ‘ "
method A Single philosophical descriptor was assigned By each 1nvesti-
i ) gator. No differences in overall judgment were found for any student-
,ff\v _teacher when independent Judgments were compared " TheSe ratings of teach-
ing style were then compardd. Wlth scores,on the Ames Philosophical Belief
Inventory. A liSting of previous v0cational choices by each student was
n‘ examined to determine if- the predominant psychological orientat;on would .
‘be of tlhie "social-type and to observe whether those choices would fall Ih
the same category as the student s personality onientation. Career\

~
o choices were elassified according to the scheme developed by Holland and

N . . . . . . . . . .
. - ' . - - [ v . . - +
- . S X ¥ . L I . .
- R N - B ‘ .o . . LI .
. . B .
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then comﬁé%sd with phllosophlcal posltion.. Student Tespo es to queStions"

'assess1n rtltudes toward teachlng and schools were rated by each 1nvest1—

gator independently accordlng to a scheme they had devised enabllng them to
class1fy these responses. 1n a partlcular phllosophlcéf pOSlthn.v lefer-

ences in- ratlngs between the two[1nvest1gators ‘were discussed and a slngle

philosophlcal pos1tlon for h response was agreed upon. "

Findings o I . o
— . L , - < ) e )

. + -

The teaching behaviors identified from the audio—tapes bore little resem-

'blence to theestudeht teachers' philosophical posltlons “as measured by the

* Ames Phllosophlcal Belief Inventory CAPBI) FIfteen of 21 student teachers.

were classifled in the Reallstlc category on qhe bas1s of manlfested teach—

ing behav1or. (InFormatlon prov1ded in the paper is not sufficient to allow E

the’ reader to know whether or not the 51x students classifled 1n thlS APBI

category were among the §Lfteen who were reported to behave th1s way )

Between three and five ‘students were classlfied 1n each of four otner phllo—'

sophical positlons according to APBI scores‘whlle an analysls of the audlo—

tapes placed the other six students 1n one of two of the~remain1ng four

. categorles.

: were- ‘ S f'-;ph S L s

. d P . ) L e

Z,’ . . T o . l' . ~ - ) .

There seemed-to'be cons1derable crossing over on a dlrect versus 1nd1rect

teachlng style and a tradltlonal‘versus progressive v1ew on school oollcy.

Summary statements developed by the authors from questlonnaire responSes

o
-~ -2

£

‘1. it appears-to the student teachers that schools ex1st to perpetuate the

- .

culture... ‘ o S C I

-
- 1 » ! LIPS

2., Most of the student teachers viewed the learner as a self-d1sc1plln1ng

_ person. The sample descrlbes the learner more as a highly motivated
L adult than as a Chlld or adolescent, VleWS on the use of’ punishment

were mixed. .. e . .
P " . " - : : ) e 1 . o 4

L

34 The predomlnéit teachlng role preference was a comblnatlon of reallgnand

pragmaﬁ;sm The sample Saw the teacher as being very much:U1control...Jf

’
..\ .

- - .

. . ) -

- Y

- - : : o R 38 ‘. _}'

.. LA ' . ' - . T -

-



-

] b

. . . . . . . e \«; . ‘ . . : .
The pragmatist view of student act1v1ty was_the model (S1c) attitude...

‘&,
o (The abstractor assumes the word is supposed to be modal )
'5, " The praématist‘viewdof evaluation was again the mogal yiéW...
- ] '; ' .‘; 'j X . .. T . . ‘ °
et Questionnaire responses on career choice indicated education as the unanimous

. ',

fa’\ '~ -

*“‘“--c___ff?rent choice," }The modal vocational chpice for th1s 'group was tonslstently_

Wi

e ' Social with less’ emphasis on Artistic or Realistic choices.,

“ career type w1th APBI scores showed’no speclfic trends.

Cqmparison of

Interpretations . .- . L. S T
. 1'.1 ...the school may demand a’smore realist&c type of action than the
| student ‘teacher believes in." - e o
| ) -:_,_‘_‘ . : J‘
’ -2, "Direct interpretations of the data" comparing APBI scotre categories and-
: attitudes toward teaching and schools were not possible. st e
R “It would seem that our sample has'not manifested posltions whlch ques- S
) j? tien the system as it ‘now ex1sts.-]' *;{;ﬂ"'j:“"' .fg}“ﬂ. - ?. \' .
o o K* ? ',.- ;”~—”::?}"-:='5f,”'v}~f ﬂ*iffl~'-*.'.“';f*
Lo b, Ev1dence gathered infthe study supporgs "the theoretical assumption of
b Holland that choice of academic measure is a reflection of personality
{f ' _needs,. Stability in magor fleld and career choice do appear to corre-
o ' < *
. . ."P . . . . N A .
5. A general conclusion is that the student teacher "operatlonalizes a more_f"
. traditional kihd of teachlng behav1or than one°would expect from APBT -.
scores... The Student . teaching s1tuation appeared to be coerc1ve enough’
to~prevent student teachers from modellng thelr behav1or on the1r diver-
geht Phll-os0Phical beliefs."- A > o
Based on thelr interpretation of- the'results the autho S conclude the paper
. witg'51x questlons they cla1m need to be answered re atlng to teacher educa-
tion reform.. ST L : ; . e
. o Cw | | y .
v - - . .
N 39 . i3 -
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=f ture, and the rationale that is presented is very weak S 'Jw};f' ' ;;st‘

B

. of an aydip—tape.‘ - ;“,_.' e

hY

U
| ABSTRACTOR'S. ANALYSIS = =~ .«

el ’ . : B
. N [ T

This research. study may be of interest to persons involved in teacher educa— .

tiony but the authors. have not- outlined “any. connections between the data,“

.-~ they have collected and the practice of science teaching.. Neither have

- ) ‘
they made connegtions ‘with previous research in the science education liter—»
g;?re. If the study is properly grounded-in a body of . research from areas

Y

side of science education, that information is not presented clearly :d;;,f,-

k the reader Certainly science educators ought to have an understanding of:

i

|"-*.'. . .
% ’ B
U

thé implication of those positions ‘on- learning and on subsequent behavior; , 0

Yet, the paper does not provide an adequate review of the relevant litera-

The authors do not describe the research as a pilot study or‘as a case study

but the data’ reported have been gathered from an extremely small s‘mple, '
d.e., - complete information Was gathered from only 12 female and 6 male 7f;
tudent teachers.‘ The authors report that the APBI was administered to a ;if

randomly selected Sample of 40 students registered at* the University of

Haine.l Yet they make no\\omment on the bias introduced‘when only 18 of
the 40 (45 percent) provided all the 1nformationx%hat was sought. 'No infor-'

mation was reported regarding the nature of the 22 students who dia not

-re3pond It would be difficult to make inferences from a biased sample of

 such. small Size.= Certainly the data are, insufficient to warrant ‘some of

.n‘,-
the broad generalizations found in the paper. There are a number of limita—

-~

tions in the data acquiSition-procedures. One of these results from the
effort to claSSify teaching behaVior on the basis of one tenrminute segment

PEd

.

The paper includes arguments that are poofly develOped legically, and the |

writing lacks the precision that one hopes for in ‘'a scholarly" report To

cite one example, the authors claim that “philosophrcal theories"‘are cited

in Figure 1 (p. 74). Yet, the reader can oniy find Qne-word 1abels of .
philosophical pos1tion in the figure followed by some statements o impli—"‘
cation for teaching and learning. . example of inference appearing in fhe
papeY that is not sufficiently cautAgps occurs on- p. 78 The authors say 'ii:'m

that "the obserVed trends.Suggest that the school may demand ‘a-more’ realis-'f.
.

. tic type of aation than the student believes ina The_paper haérproVided

- | .; T, ':?- s o S .i o a 1 ) T
_. 3 ‘ ) . N .- ) N .- 40 ) ) v . ) ‘;I ‘._\ -
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no information that would make this inferEnce any. more logical tﬂ@i a variety
of alternative explanations For example, it conld be argued that student

' teachers have a ‘very. limited: repertoire of teaching behavaors due to. llmlta—-
tions in their e§5erience. The paper proVides no- information whatever about
the nature of the teacher education program.. ”hcre is-no reaSOn to suggest

‘that the student teachers are capable of displaying the bﬂhaViors the

~ .researchers thought they could measure.;»There is no Teason. to place all

responsibility for this observation on the school enVironment._ The authors
commit the same error in concluding the*rfpaper in their final paragraph
(p/'SO) The authors write that ""the student teach}ng situation appeared to
be coercive enough to prevent student te;chers from modeling their behaVior |

on their div?rgent philosophical.beliefs* The 1nference may be valid but .

there is certainly no reason to assert:thae it is a conciuSion as the authors

do,.. - N T ST T T e
. . R - ERT S Lo . D . : B -
‘ - N . . t - ot N

LEREP -.ﬁ__ . g . - .'..- '3- . . -
In discussing the data and results, there ,Are no comments reFerring directlv

to the hypOtheses that'were to be investigated . Surely, thESe hypotheses

should have been central to the dlSCuSSlon of results or.the study. The '

e & -

’,investigators suggest a number of implications and new questions to be

{investigated but. it'is difficult for the. reader to. see what hgs been accomr

,plished by the- study. The authors also do not. comment on many of the 1 ‘
' tations inherent in their study; - and they do not suggest ways that these

Alimitations could be overcome in future studies of this kind

~

o
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. -LaShiér, Jr., W. 'S. and J. W. Nieftt "The Effects of an Individualized, /

--Five.hypothesestwereftested:

_-H o : - ) S T e e . ‘
*Self-Paced Science Proggam on Selected Teacher, Classroom and Student "
- Variables-ISCS Level One."™ Journal of Research in: Science Teaching,

T 7 12(4):359-369,-1975. ; _
. . Descriptors—-*Curriculum- *Educational Research Science Education'
*Secondary Education; ‘Secondary School Science;'Science Coursep
Improvement Project; *Student Opinion- Teacher Characterlstics o

[

‘iExpanded Abstract and Analysis Prepared Especially for I S.E. by Dorothy
. ..Gabel, Indiana Un1versity. ‘ T

) Purposei N _ . f_ : g ;;
:The primary purpose of this study Was to determine whether students in ISCS
'elasses had different perceptlons of activities in the1r classroomggand cf
Zteachers characteristics than ‘had students in non-ISCS classes._ In addi-

| 'fftion difﬁerences in aftitude toward science, percéption of classroom :

activities and teacher characteristics of high and low ISCS achievers were -

EE. . . A R P

’ . . Lo , R

= -
s

I, There is no relationship between the change in student perception of
",{,ﬂ classroom actfvity in classrooms that implemented IsCs materials and

Y -

change in classrooms that cqntinued non—ISCS courses.

-
. -
= \,..m

24 There is no relationship between students' cognltive achievement pro-

gress in ISCS and the1r percention of classroom act1vity.

-

3. There is no relationship between stydent perception.of teacher s perSOn--ﬁ

Qgg"‘ality traits and ‘the student s experience in classrooms where TSCS v

‘materials were 1mplemented or where teachers contrnued]teaching -a non- ..j

ISCS course. e e

4, There is no relatlonship between students 'cognitive achievement pro ress

in 1scs and their perception of’ teacher variables of warmth demand and
: guse of intrins1c motivation. Y T o ‘ S . o

-

5. There is no relationship between student cognitive//ehievement in ISCS

and student attitude.. = o ' .
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T
... 'Rationale.

”ISCS is a self—paced laboratory—oriented sclence program in Whlch the. teacher
. assumes a. role dlfferent from that of a conventlonal teacher; The teacher
‘guides students through the materlals aid has .more personal 1nteractlons with -
the students. ‘This neW'role and‘adgiv1ty orlentation should change students
perceptions of both the teacher and classroom act1v1t1es. In addition, '
‘because the prOgram focuses on science processes there may be d1fferences in")
| - scienee attitude resulting from ISCS instruction. ‘ e .
;e : . - . ' . " o o '
‘Vichery'(1968).reported'tHat‘ISCS'teachers' behaviors Were'diffegent)from'non—~\.
"ISCS teachers. .This study examines. students perceptions of these'differences.
Gentry;}l969) reported that ISCS teachers thought that the program contributedlﬁ

to the development of scientific att1tudes. This study examlnes the effect

~on attitude .«

e

'Research Design and Procedure . . . o ., . o vf:"b E o f“'f R

Y

The sample consisted of lSGFZOO Seventh grade students in Kansas whose teachers t
volunteered to partic1pate in the study. (Number varies actording to hypothe—
sis tested Y The 1Scs students were randomly selected from 600 students for '

T whom data were complete .and - the non—ISCS from 200 students. Non—ISCS teachers

'used a laboratory approach to teaching sc1ence. o - . . '
. L B o

-~

The 'study really consists of three substudies with. d1fferent means of-analysis

for each. Each will be considered separately below S -,~'

. R . . vﬁ. -
1. -Hypotheses 1 and'3'were'tested using a pretest-posttest control. group
| de51gn with independent samples for the pretest and posttest. '

"R O X 02 ; ‘ o o -

N . The,treatment'consisted‘in being enrolled in an ISCS or non-ISCS c¢lass— -
room.‘ One hundred students in each group comprlsed the sample. "Students"
'perceptlons of classroom act1v1t1es ‘were measured by a 32-1tem~Classroom'

_ ‘ ‘Activity Checklist (CAC) modeled after a Biology Activities Checklist
\‘l . . . Tar v ’ ’ ‘». 43 / : ot S

‘ . . . AT n‘ '--.»-V'v' .. . ~.
ammEmm - e F o T e L e
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developed by Kochendorfer (1967), The instrument gives information .
‘ _ _ about (1) theLrole of teachers in the classroom 2) studentvclassroom—'
'\E S ’ participation, (3) use of the textbook (4) des1gn and use of tests,

N

and (S) 1aboratory activ1ties
_" Students' perceptions of the teacher's personality were measured us1ng
o a modified form of ‘a student 1nventory " (WDM) deve10ped by Reed (1961)
- It containg 36 items thatvmeasure students' ‘perceptions of teachers'/
warmth, motivation and demand Data were analyzed using a multivarlate
analysis of variance for the five areas of the 1n5trument and the 1nter— N
action effect examined T ‘ C . .h L T
. - .‘\ - -, . o
2. Hypotheses 2 and 4 were tested using,lSO ISCS- students who were classi-
fied as high ‘average, OT low aohievers by cons1der1ng scores ‘on the

-achievement tests and the number of tests raken. The deslgn was a post-

- test only design, = = e e T S
R X 0 |

' w1th the "treatment" equlvalent to the student s, ach1e ement-progress
ranking. Scores from the CAC and- the WDM tests were analyzed using
d 1ower th1rd of Eﬁe students.

¢

R analysls of variance for the upper '

. : ) 7 _ o .

3. Hypothe31s 5 was tested with 150 ISCS stu ents us1ng a pretest—posttest
design, ) L o | ~.;-_ S , .

RO X0

= °3j % -

ISCS students were c1a531fied as for Hypotheses 2 and 4 above." The F‘T

students were admlnistered in the fall -and spring of the school- year-'

those parts of the Moore ‘and Sutman (1970) Sc1ent1f1c Attitude‘inven—q
; tory (SA1) that measured attitudes toward science as an approx1matlonv
of truth and subJect to change, science as Eggirlcally based, and
sc1ence as a- career. An analysls of covarlance with the'pretest as -

>

the covariate ‘was used tp examlne the data. A

LT ',-'-_~ ‘ - . -,

. W .
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1. Hypothesis 1 was reJected at the 0. 01 level of conf1dence. Treatment
' variance.was due to the sections ‘of the 1nstrument attrlbuted to the

‘role of the teachers in the classroom and student classroom part1c1pat10n

o

2. High achlevers percelved student particlpatlon, examlnatlons, and 1abora—‘~

)
_&ory activ1t1es in the ISCS program dlfferently than did low achlevers.

3. -Hypotheses 3 and &V¢ére not'rejectedl s/

P .- r

,._4;. Attitudes of high ISCS achieveﬁS‘toward science as an aﬁﬁroximation of .

" - Interpretations . PR o ' T

- 1ike the "ideal"_I

truth and emplrlcally based were higher ‘than were att1tudes oﬁ low ISCS

achievers. - ‘ o T ,

~ . -

. & )
. -

'The authors of the research concluded that ‘the .ISCS program is consonant w1th
-its phllosophy in that students enrolled in the program percelved .the

teacher's role and the classroom act1v1t1es dlfferently than did - non—ISCS
students. The hlghb;SCS ach1evers also percelved the classroom to be more

s

classroom than did the low achievers.

 The studénts, however, dld not percelve any dlfferences in the ISCS teafhers .

'fpersonallty that might be expected from the selfrpaced, student—centered

d"*tory that may be outdated

ISCS course. The- cause of this may be- due to the .use of the student 1nven— _}

' ‘-‘ - T,

:The'authorS-also'concluded.that ISCSThigh achievers-had'better attitudes

toward two_asnects‘of science than did low 1SCS achievers at;the end of the

45 T e
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» d> - This study is best: c1ass1fied as an evaluation study oT the ISCS curriculum
) | progect It makes a significant’ contribution 1n th1% area because of the "
‘ k'large numh\r of students from.whom data were ‘collected and the length of R
h\ii"; time over ~hich’ the study extended Because the authors do?not carefully

define the differences between ‘the’ ISCS program and other laboratory programs -

ﬁo which it was compared generalizations beyond the ISCS program_are not

: /appropriate. . . : S 3 B . . e
[ . S L ‘ : . . : L .

/ The major flaw that is ev1dent in this study anises from the instruments that
"t/ were used in the study.‘ The four instruments thac were used were the Class- .
-/ . room ActiVity Checklist (CAC), the Student Inventory (WDM) the Scientifih |
Attitude Inventory (SAI), and an achievement test. The first three instru—,
ments were modified for, the study, the -last designed by the authors. l
_ »Reliability coefficients were not reported for the .new or modified 1nstru-

.~\ ments, In fact the only reliability coefficient rePorted was for the WDM ‘

, - In addition to this, comnarisons were made using subscales of these 1nstru—
,;'; - .;.ments.. Although this may be acceptable for the WDM where subscale—reliability
B ;: ‘coefficients ‘were reported, 1t 1s inapp opriate for the SAI. The total relia-
| bility of this 60—1tem test u31ng tenth’ grade students is 0. 934 (Moore and

Sutman, 1970). The 1nvestigators in this study used only half of the test

f)/f:;x:and analyzed scores ‘from subscales. of lO ‘items each. I have
',j_reliabilitles of the subscales ranged from 0. 2 - 0.6 on this ir

Ca. test—retest procedure on a study conducted. at Indiana nive
s S : :

trument using. -

lty L]

» Another difficulty in the use’of the SAIL in this study. is that it is admiﬁls—
' - tered to eventh grade students’ when it was originally designed for tenth
;:\_ _grade tudents.- Although the high ISCS. achievers probably would not have'
o difficu ity 1n reading the test items, the low- achievers might. This could
'_cause spurious differences between groups in. testing Hypothesis 5 ThlS
" once again -points out’ that although studies may be. carefully designed 1n
many -respects (as is this one) great care must be taken in the selection
and’desigzcof the 1nstruments toeav01d reaching uninterpretable conclusions. 3
';In general, the reporting %f the research in. thls article 1is quite clear and
3:3-':understandable., The addition of the sample size and the maximum score: pOSSl—

" ble to the tables would aid ‘the reader in the fh%erpretation of the. results.

e

. ', ) . - ’
S ' - 4



For example, in Table IX, it would&be helpful to know what value of the SAI .

indicates a pos1tive negative or eﬂtral attitude.i R S ?/;ﬂ'v hj‘
o . .)‘\ ‘p B ‘ " -7. R . = . - ,.
Another suggestion for improving the study lies in the testing of Hypothesis

5. Instead of determining whether theSe ‘are’ differences in. attitude toward
science between high and low, ISCS achievers (which one might expect in any
science program), it may be of more value to compare the attituiﬂﬂoi,lscs

students With students enrolled in other science programs

In summary, LaShier and Nieft set out to determine the effects of the- ISCS
'program’on certain teacher classroom ‘and student variables They have accom-
'plished this in a limited way, because of. the . 1nstruments used in the study.
Care should be taken in interpreting their results because of low instrument

-{relié&ility. S '_ . O _ P

Vo

-
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. ., Gentry, A. N. "An Independent Evaluation of Seven Exemplary Junior High
"Science Projects." (ESEA Title III Project 66-2617.) RiverSide, CA:--

© Office of Riverside County Superintendent of” Schools 1969, p..37-~
ibid., pp..32 =33, .. .. v - B

o Kochendorfer, L H "The Development of a Student Checklist to Determine
Classroom Teaehing Practices in High Sghool Biology." In A, E. Lee
‘(Ed.), Research and Curriculum Development in SCience 1?ducation.
Austin°' The UniverSity of Texas, 1967 S - cor e

_' Moore, R. W. and Sutman, F..X. "The Development Field Test  and Validation
- of an Inventory of: ScienCe Attitudes.. Journal of Research in Science

§ _ Teachinmg, 7(1):85-94, 1970.° ~ =~ ©

b;

S "'E‘fv_Reed, H. B. . "Teacher Variables of Warmth, Demand and’ Utilization of Intrin-
v ’ 'sic Motivation Related to  Pupiils’ ‘Science Interests~ A Study Illustrat- .
. ing Several Potentials of Variance-covariance." Journal of Experim ntal" ."
} Education 29(3) 205-229, 1961. .= LT - ~
. Vickery, R. L "~ MAn Examination of Poss1ble Changes in Certain Aspects of
Teacher Behavior" Resulting from the Adoption of Indiv1dualized L
Laboratory-centered Instruction Materials.'’ Unpublished doctoral
dissertation, Florida State University, 1968 ‘
= @ - . o : ' S 47 y? . T , . ) ‘



4 0
»
-
a
v

Q

El{lC"-' |

Aruitoxt provided by Eic:

7

» ey .
- ~
3
L 4 | *
3
3
N
.
-
! .
-
- ! T .

“INDIVIDUAL

-
.
4
.
> .
. a
v
-
X 4
B
-
B
> .
‘ ‘
'
.
L N )’
. Ll . .v
. . -
.
- .‘
-

RS

T
'S T-U.D

-

S
.
.
¢
i
-
A
[y
’
.-

-

BN

IES >

. .
.
Lo
-
-
~
.
-
~
-
N ke
[
s
-
. "

(.

"




- . e
| : - A :
Brooks, Marshall and Paul B. Hounshell. "A Study of Locus of Control and
% Sciénce Achievement," Journal of Research. in Sc1ence Teachlng, 12(2)
o . 175-181, 1975. - o e
‘ 'Descriptors—-*Academlc "Achievement; *Classroom,Envircnment Educa— o

tional Research; Elementary Education; *Elementary S&hool Science;” -
*Elémentary Schools; *Locus of Control; SciZence Education- Vertlcal

S Organization .
. L] / \
. Expapded Abstract amd Analysis Prepared EspeC1ally for I.S. E, by Donald E.
Riechard, Emoyy Univetsity. o s \\; S

v .. » b .
. ’ . N " . . © h
. ' & A ) . )
i ‘ . o s S ’ ; \ S -
L Bugpoke - - oo T O e e

.
' . P .

The purpose was ‘to determine if'a student s locus of control was a useful
- predicto of science achlevement i? school env1ronments of varying forms of
. cai{organlzation. Three specific questions were 1dent1f1ed°' T

R
1. Do students of the same loCus of control achieve the same in science

:‘verti

. - T._when in- schools with d1fferent types of vertical organization’ S e
;_‘;- o o o o y o W:;_gf._ .; SRINK = A.};__
2. Do students with different types of locus of control achieve the same '
lin science when in schools with the same type of vertlcal organizataon’

3., Do the: student populations of different vertically organized schpols ,Lj.T;f;
.: have the same distribution of the locus of control construct’ ' ' "{75/‘.

' Ten.null hypotheSes used in exandnatlondii the above questions were 1denti-

\\'fied. Each hypotheS1s along w1th a statement on its acceptance or reJectlom

is given in ‘the F1nd g section of th1s abstract. L -

g - .,' ' ‘.-. o o -

- .. Rationale'

The rationale for this study 1s grounded in the authors‘ bellef that intelli-
gence tests have not been useful predictors of student success in science.
They feel that interaction among variables has- been 1gnored. The relation—‘
'.{ ship of locus of control and its (locus of . control) use. as a, predlctor of -
‘ achievement in some areasqgther than science is g1ven Five. assumptlons ),4
relative to the rationale were ident1f1ed -

- . . . - . v ] L




This study is referenced to the reSearch of several persons.: Among them are
| Bialer, Butterfzeld and We Zer, Davis and Phares, EiSenmen and Platt Lav1n, L

. e " Miller, Rotter, and Whlte and Howard, 4 - RS o Y

Research Design and ?rocedure‘

e

“E$ : » The research des1gn‘was a static—grd%p comparison wh1ch is a Pre—experimental
des1gp'applicable to s1tuation§ that do’ not §'§a1: manlpulation of’ 1ndependent
_ variables.l “The des1gn is dlagrammedaby Campbell\and Stanle (1963, pp. 182-
T .-: 183)-as\follows~“ : ”L” I S “,ﬂg';" '_ ' )
.‘&: : '_\\ ‘x ‘01 . e / = ,

.Three pairs of elementary schools were used in the sfudy.f‘One member of each
"pair was a non—graded school w1th a.pollcy of continuous progress of learningwf

and multi—age grouping 1n grades 1-3'; The other member of ‘each palr was a

ﬂschool Schools were. matched Onasclence curriculum socloeconizac

- level, pnd racial_composition. L \j s TR - :

done over a two-week period Students who ‘had- entered first‘

:

d were in their th1rd year of attendance were administered the "

Ch'ildr 's Locus of Control Scale (CLOC) a.‘the Stanford Athievement Test -
\\\**‘*- ~in Sc1ence (SATS) . o . ' ’ - . T~
i Students were:categorized into high, midmost, and low groups based on CLOC gi'
T ;'-' scores.‘ Some of the data were presented in tables. Statistical signifi--
_'?cance was’ analyzed by the t-test, -:‘ ." - : ,‘: 3 ";
— o _ ' : N Lo T N
Findings .. . .. 0 e

C Findings are summarized by the follow1ng statements on acceptance or reJec-'

~;tion of the nuil hypoﬁbeses deflned in. the report~ _;_'

Ml

- .

. =~

l.. There will be no 81gn1f1cant difference in science ach1evement between *
' students scorlng hlgh on the CLOC attending.nonngzaded schools and the
' students scoring igh attendlng graded schools. ‘Accepted. . : :?}

20 .

52 : : _



..“A‘
a—:\

2. Theré\will be no significant dif‘erence in Science achievement between-"

.

e .
.9,

A ‘ students scoring midmost on. the CLOC attending non—graded schoo s and -

..

A students scoring midmost attendlng graded schools - Accepted.

- ey -
. . . ' A . ) - . L~ -~ s
. S L . L : . , . T

3 e 3. There will be no significant difference. in science achievement betweenff
| students scoring low on the CLOC attending non—graded schools and "e %
_J‘,. - _geudents scoring‘low attending graded schgols._,Regected.:. . ;. ':;‘g_
b There w111 be no signlficant difference in sc1ence achievement between S
co students fcoring gh oh. the CLOC attending graded schools and studentﬁ
T scoring low attending gréded schools. Accegted '

Do L

.iw;5;° There will be no significant difference in scieuce achievement between e
students scoring high ‘on. the CLOC attending graded/Schools and students s
scpring midmost attending graded schools. Accepted . S

e X . o L. , ’ : ’

-~

6, There w111 ‘be no significaﬁt difference in science achievement betweeéQ\

' students scoring midmost on CLOC attending graded schools and students’““*
scoring low attending graded schools. AcceEted WL e

oo , o ;i

7.§ There w111 be no signlficant difference in science achievement between

\ students scoring gh on the CLOC attending non—graded schools and
' students Scoring low attending non—graded schools. Re;ected
' | A S

- A - .
S . . . . . LU

8. There will be no s;gnificant difference in science achievement between

-

~ students scoring igh on the CLOC attending non-graded schools and
students scoring mldmost attending non—graded schdﬂis Aecegted

«

-Vi © 9, There will be no signlficant dlfference in science achievement between”
» students scoring midmost on the CLOC attending non-graded schools and .
students scoring low attending non—graded schools. Accepted
\c" 7

10, There wi11 be no\significant difference in IQCuS of ‘control between-

N

attending non-graded schools and third year )
raded %chools. ReJected’ ',. : . N

S

: third year student

students attending




v Interpretations.

-z : . . . . . : L
-‘.\“" ~oels ey

‘The findlngs suggest that a sustained classroom envirOnment has an 1nf1uence s
on the-student s:locus of control It also appears that the interactlons
. between a -student's locus of control and hlS classroom environment may .

‘affect: his sc1ence achlevement. R . { -
T .o : ' e o . o~ o 3

-

.;7ABSTRACT01?1'S ARALYSIS - = -~

New Conceptual Contributions * . ‘ o N s S i

&

~.The investigation introduces the nature'of'sﬂ%ool organizatiOn (graded or,
: non—graded) as a possible factor related to. students locus of control and [

_ achlevement in science. Thns seems to be a new thrust in the locus of con- -

-

trol research. In fact this abs;ractor is not aware of a siﬁgLe otudy s

~ (other than thls one) wh1ch exaéiﬁes the same relatlonshlps Slnce thef -

results are not def1n1t1ve, it is- satlsfyiné to note ‘the authors caution _
'as they state that findrngs suggest the relatlonshlps to be. only at "a level;ie-;.

of susp1c1on., The relationshlps do howeven appear to,offer.a potentlallv_

..

fruitful directlon of study ' ". - |

_Whlle questions about the research desmgn and 1ts application (see bedow)”

. i;nught be ralsed there is’ a. good bit of data from'whlch to’ argue’ the valld—}
- ﬁ‘ity of the 1nstruments used (CLOC and SATS) In draw1ng 1nferences from o L

the’ study, however, it is adv1sable to queStion what is actually measured "G?‘;f_
A- . - ’f‘ A ._»—.- . . . '-’IF B

- B - - " a . LI '. .
1 a S S A

r 7. Given the/;uthorsd»interpretations;'one gight ask,7for exampléﬁiwhat Eind. : -
‘of "science achieveuent" is actually measured’ hy SATS. Itlis‘not'the pur- oLl
pose’ of'thls review to open debate on. theaSATS However, when 1n!erpret1ng :

- o resuIts, researchers need to deterﬂ1ne~1quhe "sclencesachievement" identi- e
., fied is a measure of facfuai Lnformatlon, concept development, process or Aliir f:f
. _ :_ *1nquiry sklIls psychomotor abllitles, ﬁffect or~other thlngs. It 1s ‘this o

' abstractor s guess that different loc1 of control angﬁif erent t¥pés of;¥ :. .",
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" ‘Research Design | - ’ N » )

. . ’l ‘:.- SN N .
- PR . . N
SN : .

school enwironments might have a differential effect on differanf kinds of’
R o . .
"scfence achieveﬂbnt." .. D

<2

" | . _ A

A

.- . ) "L . -
L =
-

(?he static group comparison used in this study -suffers- from several weak—':
“nesses. A major one 1dentif1ed by Campbell and Stanley (1963, P. 182) is-
that there are "no formal méans for certifying that the groups ‘would have'

'been equivalent had it mnot been for the X."" The matching technique used

was an antempt at overcoming that weakness. ‘However, it should be pointed

.out that many researchers do mnot hold matching in high esteem as a method

of assur;ng that groups ‘are equivalent. ln addition to weaknesses of the’
Idesign related to. equivalency and selection of groups Campbell and Stanley
(1963, p. 178) also pqint to weaknesses under - mortality, interaction of
selection and maturation, and 1nte;action of selection and X

s

'In all fai:ness to ‘the authors, the diffiqplty of.de51gning true expernmental

‘ 3
studies.in behavioral resea%gh should be recognlzed Most educational°

\

researche-s, iDCIUding th? abstractor, ‘e found problems ,e.Specn.ally acute o

when attempting to study meone else s children in someone else s school’

- . N . »
9. - . o ) o

* The Written Report . — 3 A - 4 : 5 N

_— N . A./,', N B N 2

~ The written report is adequate in cdhveying what 'was done. ’However, from af

teohnical point of view several observations can be made. For example, the

alpha level at which a t-value Was consadered significant was not, given._i;'jéf'rf‘;

It appears that a value at the 0 Ol level caused null hypotheses to be

rejected In some 1d§iances hoWever it. is reported that ‘a givep't—valﬁe
"is not significant at the Q 05 level" and the null hypothe"s is accepted
In other cases, it is® 31mp1y stated w1thdﬁt 1dentify1n - s

" that a t—value "is not s1gn1£icant. ‘173h77~ e . o Ty Tl

- . . - - . " - &
7;VTher;‘also seems to be some 1ncons1stency in the preséntation of results

‘f While ten hypotheses were tested only the- data from{four of the tests are ;Q"'

presented,in table form. Three.of the tables summarize data on “the. three'fff7‘f

P

¥

S L
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;rejected hypotheSes and one table summarizes data on one of the seven

accepted" hypotheses.. The reason for this unique presentation of’ results

.- is not apparent. - ~‘-”]": S -}w c "“v’ LT .

.1'.

_ s r’.'
For the reader’ unfamiliar with the CLOC it ‘would be helpful had the .authors
given more information on scores and ring, How were “high" apd "low"

scores determined for example, and how dd these scores relate to “1nternal"

- or external” locus o&hcont;ol° : _ : .
a It would be :of interest also.to know the total. number of students from each

'school Anlld!% of “the total p0pulation>can be 1nferred from the” tables but
a more complete breakdoﬂhwof the population w0uld have been appropriate under 1._;"

) the procedures sectlon. -

- ) ) ‘- )

. "iij_f The discussion on . categorizing the CLOC scores: into'h gh low,. nd midmost

‘H*ﬁ{_ij__ was nOnfu31ng. A primary”!oint of confusion was w1th the values reported‘. A

‘ as T;scores.- What is reported actually'appear to be z—scores.. COnsidering
'l’"Q them to be, in fact, Erscores a- conversion table suggests that the ! midmdSt" i
- __scores were. those_yhich fell betveen the approxima%e percentile ranks of 35

™. ; and 68 (Clark, et al.,’1965, p. 102). The "low" and "high" scores:would fal1’
below and above those respective ranks. If th1s is a correct interpretatlonﬁ“.“'

it might have simplified the. matter had- percentile ranks been.stated.n

~—
25

. N . . X . - ..
. . Lo - ey
'h. .

2

.
-

- The careful reader wili note that ‘one study in the reference list (Crandall
et al,) is not mentioned 1n the text.' Such an om1sseon is not an uncommon
] occurrence in research reports but should be av01dgd when E%ssible. The
S.. | , omissiOn of the text reference in this paper does not. adversely afféct the
| quality of the report however. ' )

o, o . - - \
N . - *, -

SN . . . . b !
B - Suggestions for Future Research - - ' Cow :
2 . . _

3 . Cor. Y
F . .‘ -~ - . - - .
There is a relatively large body of 11terature on locus of control and this

study is referenced to some of the maJor 1nvest1gator "in the f1eld Little
research exists however which deals - w1th locus of control relative to

levels of school organizat1on and SC1ence ach1evement. There appears to beu

[N FEEI . "

‘a need for fé{ther research I I ) e,




Some- s‘uggestions en future research can be made. For example, the research .

of Miller (referenced in this study) suggests that a subJect s sex might 7
‘ have—an impo:cant bear1ng on his/her locus" of control Is there an age at
- which sex or_maybe social expectations for a_given sex relate to locus of

control and science attitudes.and achievement5 Do boys and.girls differ in

their abilities to cope. with different types of school organization7

LY

ST The issue on the meaning of "science ach1evement" was raised above in ‘the -
discuss1on on validity. ‘One might explore relationships between locus of

_ control and different measures of science achievement .
- . . . ) - . . - | It . . R

The Miller instrunent (referenced in th1s study) can also be" used to deter-

mine locus of - evaluatipn. How does this measure relate to science achieve-

. .ment or to levels of school organization° Would other 1nstruments for

:i < measuring locus of control produce the. same’ results as the’ 1nstrument used A
in this study?' If one is 1nterested 1n exploring the last question, he/she :,
‘might want to’ examine the locus of control scale developed by - Now1ckr.and
Strickland\(1973) e e . S -

As & matter of avoiding some of the seaknesses of des1gn 1dentified above,
the researcher is "advised to consult Campbell and Stanley (1963) And ,'f
" course, the use of some of the covariate analysis programs’ could simplify

the treatment of data 1nvolv1ng numerous variables.

f(¢‘ }f'»” l:-l" . L .;Lb{:‘ 1.¢'REFEREN¢ES' ? 1
e . ." . -

‘k o Campbell D. T and J.:€5 Stanley.i'"Experlmental and Quasi-experimehtal

N - Designs forlResearch on Teaching.” ' In N. L. Gage (Ed.), Handbook of |

L Research on Teaching. Chicago-' Raﬁd McNally and Co., 1963, pp. 171-246

S e -
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-Jungw1rth E. and A. Dreyfus. "Co cepts of Enquiry-—Magic Words :or Intellec-
tual Skills? (A,Diagnostic Study of Concept—-Attainment . after Four Years
of BSCS Biology) o J0urnal of Research in <c1ence Teaching, 12(3) 305-

314, 1975. - N 2 o
ot : Descrlptors-—Educational Research *Evaluation' *Inquiry Tra1n1ng,
Science Education; Secondary Education' *Secondary School Sciencejy
*Sc1ent1fic Methodology e : . -

Expanded Abstract and Analys1s Prepared Especially for I.S.E. by Russell H‘

*Yeany, pniversity of Georgla._ _ .
. ] - . .

. Purpose
The purpose of the . study, though not stated “in sPec1fic terms by the authors,
was to. assess the "Understanding of the Nature of Sc1ent1f1c Enquiry" (UNSE).
skills of Israeli BSCS students through the, ana1y31s of the results on a |

“sub-section of ‘the 1971 wr1tten Israeli BSCS--Matrlculatlon Examrnation.j_

~This’ test was cons’

cted to serve. the purpose of a national sc1ence examina-

-tion as well as a rese rch instrument., - : _.“- _-‘—;*

Rationale

. PREN
= -
CE ) -

Prev1ous data on. Israe11 student achievement related to BSCS enrollment were
'collected with a measure that was judged to have validity problems related

- to, measuring. L) knowledge of the rules of methodology,'and (2) ability

- to des1gn and experlmént Also the measure asked the. student to- desmgn an .

'experiment and followed with questions which were based on the experiment,

‘ therefore, the students were responding to: diss1milar s1tuations. ‘A th1rd

: :fconcern w1th the measure was that the level of task-sophistleatlon varied -
.f with the type of" experiment designed by\the student There ‘was a diagnosed
need‘;o deSign,a' instrument that' ‘overcame these validlty problems when us

.as a matriculation examination of biology achievement )

-

' Prbeedure'f " . e -ﬂ,)'j . | g L
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.]82 percent : The overall. mean fd;,the"

: percent,

’ analytical mode and\constructave mode (r = 42)

_of the cases.

\

questions ‘(one had two parts)\which measured the subject's ability to inter-.

pret the experiment and theltableg knowledge of statistics and rules of
‘experimentation, ability to formulate a hypotheses,;and ability to design

and experiment. : S

The test was administered to 269 Israeli students who-had.studied the BSCS 1
Yellow Version in grades nine through eleven as part of the BSCS Second
.Course in grade twelve. The students were from nine urban sec0ndary schools
five ru/a&-schools and an agricultural secondary boarding—school ' No pre-
or pilot testing of the test occurred before this study. '

All items on the test used an open-responsg answer format;‘AThe-answers'were
read by two markers who had detailed instructions on interpreting students'
‘responses. The mean of the -two markers was used as the student's score was

}35 points. zkﬁnter—marker reliability was . = .74,

,r

. >,

/

:

Findings | S N Co
..“.‘-' . . A\ . ﬁ’,,.' . \\/

_:;The.results were reported item by 1tem as well as by sub- ~tests which repre—
'Hsented levels .of cognition (e es knowledge, analytical and’ c0nstructive
ihjmode).- Success on the items ranged from a low of 39 percent to a high of
—po oy, test was. 20,27 points or- Sgihj

=T 4 .
s

'_The authors analyzed th relatlonship between sub-test scores and reported

significant’ correlations between knowledge of c0nventions and- constructive

" mode (r é' 18) knowledge of conventions and analytical mode (r = .26)_and”

‘(. . i

'TThe open response answers were.- further analyzed for the blind use of termsf.‘
-(i e, magic words") in contradiction to the data grven.‘ The misuse of -

. these words (e.g., control, sample, and replication) occurred 1n 29 percent

. - - - '_.'. B . .. K - : : ,.‘ . 'v N ° l. . . . '. X ._ - L .- - B ) ) '.‘ .. . - 4‘I KR
- ot . R R e os . ' .' A -

: f hypothe31s° and 15 percent designed an adequate experlment.

"The results related to the students abllity to formulate hypotheses and
-_zdesign eXperlments indicated that 64, percent could- formulate an accurate ;:

and relevant hypotheses' 86 percent designed an. experlment relevant to their_'”

S e
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"Interpretations
R - The authors concluded that the BSCS biology’ curriculum has not had the desired
DR impact on the student pOpulation. A total mean score of less than 70 percent

was considered inadequate. The authoxs pointed out that since the test was

‘ 'given as part of a matriculation examination’, the motivation and results were

f iuiconsidered as maximal : R o . _' o I,
Knovledge, it was concluded was not a sufficient condition‘for Success in
demonstrating thewpnderstanding of the nature of scientific enquiry (USVE)
at thé higher levels) Also, there was no clear unidirectional'hierarchy

involved in UNSE. - ' S . SR .

K T

Another conclusion was that for one—third of the population, enquiry con—
-cepts remained "3 set of magic words" and that- the gscs courSes could be

improved by adding a eries of research papers of increas1ng difficulty'and

complexity of design. ) N : ﬁw_,_ B _y”}“, . - ---;;ffi'

- .

ABSTRACTog's ANALYSlS
:T“f It'was difficult to - sort out whether the.authors were primarlliplnterested
' ;infpilot testing a new instrument (or instrument format) or. assessing the 5
enﬁuiry skills of the Israeli students. When both are engaged in simultan—:«"
eously, conclusicns about the latter are only valid to the degree that the .

instrument meets standards which insure its validity and reliability.

‘ﬂs.,,' .

- ) . L e . -

& In relation to the attempt to develop an instrument whichfmeasures the under—
A standing :?gthe nature of scientific enquiry (UNSE), several ‘problems. need . .
idto be’ cited '*{i'i' g j_ _ '“-»}L ';-;'._—wa;,. o
' First the inter—marker correlation coefficient is reported as if were
‘the only. reliability of interest. -It is not Ehere is still a question of
the reliability of the instrument itself ' With only eight items on the i |
"test there is a high probability that this value is low. No efforts to

"assess instrument reliabilitv (i e., 3plit—half test—retest ‘or KR—ZO) were

ffreported Because of this the correlations among the sub—scores must be
[ . .
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‘held as tentative findings. Also, the conclusions about the lack of any
lhierarchy in UNSE may be questioned until more information is available on’
'the measure's reliability._‘ ; L e .- ‘:“ré\_ .
R Second the authors are expecting a lot from a single measure consisting of
eight items, 'all of which relate to a single experiment. There is no way - _
_ to determine if the data can be gene*alized beyond the sihgle limited contekt
Uy = _of the Oxy Poisoning in Insects report, The measure needs to be expanded
" to incl ecseveral parallel 1nstances‘and assess the corretated success of
_subjects in different experimental contexts . in ‘order to determine the valid-
ity of using a single context to measure the UNSE skills. o C (j
‘ e _ . ' “\
. In relation to the attempts ‘to measUre the UNSE of the Israeli students, the
.f;authors' conclusions must be recognized as being based on very tentative'
data.' Until the measure is. further tested for reliability and validity, no

-

hard—fast conclu51on can be, drawn : ":_ _

- R Ihis research report p01nts out a.common flaw in educational research that . ;‘*‘:

Y . can best ‘be defined by anology——we should not attempt to build the basement _
éﬁ: the roof of the house at the same time‘ The assessment of pupll outcomes
t -be based upon a sound 1nvestment of energies in’ the development and N o

.y.pilot testing of adequate 1nstrumentation.;c -Th:h. ."Jw."‘ N
S £ is not 1m90551ble,to develop and fleld test an 1nstrument while collec:ing

:timportant information on a criterion variable. But, 1t shOuld be done with

£

_extreme caution‘-confonnded results lead _to: confounded conclusmons.‘

-
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, Swain,»J.ﬁ,L.""Teacher and Pupil Attitudes to the Nuffield Vhysical

‘Science Course." School Science-Review, 57(199):357-362, 1975.
.+ . ‘Descriptors~~*Curriculum; xGuxrlculum Evaluation; *Educational
. Research; *Physical Sciencesa‘Secondary Education, Secondary
School Science° Student Attitudes- Teacher Attitudes
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| Expanded Abstract anq Analysis Prepared Especially for I S E by Richard J.

Bady, Mount Senario College.
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Purpose‘and Rationale

The purpose ‘of the study was to survey~users of ‘the Nuffield Physical

.Science course to compile informatlon on teachers and pupils perceptions'

of the course's structure, ‘time allocations, difficulty, and interest.

' The survey also gathered information on attr1butes of the schools and .

-;hteachers who- use Nuffield Physical Science, but these data were not dis-

gcussed in the report.

i
-

Research Design and Procedure - L 5; Oy
Questionnaires were sent to all the schools using the course. The responseL
:;rate was 92 percent Data were collected from 178 teachers and 596 puplls.

‘gu.“'
-

Findings . . . - .o T

Course Stfucture‘aﬁd'Time‘A22qcot§bﬁS'

-Aunajority of the teachers (69 percent) sa1d the _course, needed. e1ther minor‘

or no nodificatlons The remalnder said major rev1s1ons were needed.

‘Student response was similar ‘Seventy-one percent of the teachers sa1d

-that more than the recommended eight periods per week would be required

"=fto complete the course. About two-thirds of both the teachers and the o

’ uplls said that the coursé»presented a good balance of chemistry and T

~

Physls\;ithis was a goalaof the course' s deve10pers) - ;_ ‘
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Course Difficu;ty’dndhfnteresri' bi
Both teachers and pupils reported that the difficulty of the coursefvaried
greatly from topic to topic. There was fair agreement between teachers

. and ‘pupils as to.: which topics were most diffieult The relative interest

. in each- topic byfpupils was also gizen;_ Further, it was noted that there
was ‘little or no relationship between levels of interest and difficulty, ﬁ;d
and little or no relationship between levels of interest and-performance
on examinations for the various topics.' o

C -
.

, vInterpﬁggatiOns N N o A e

\-

The .author concluded that since 31 percent of the téacners indicated that_'

the course needed major changes, these results should be noted by the ;..fz
course develOpers ‘He further advises that the course should be shortened
While he points 0ut that it is striking that interest level and test
performance were- not related he offers no explanation.for this finding.

-
- L

. ABSTRACTOR'S ANALYSI o

The study provides information that is of particular importance to course
developers. The findings about pupils perceptions of topic difficulty

are also of interest to classroom ‘teachers. .However, none of the informae;f'.

-

- tion, is terribly new or surprising.

= ‘While the response rate was excellent, the questionnaire itselif is-

-

described too briefly to draw any further conclusions abodt - the valldity
of the data. . . '
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