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" This issue contaips article reviews categorized as dealing with
" teather education Qad'others which focus on the nature of science.
The eight teacher education articles arg varied. Fraser-Abder and
Shrigley examined attitudes of elementary teachers in Trinidad and .
Tobago. . Jongs et al. studied educators' categorizations ,of different,
>, models of teaching. Sheldon and Halverspn's study was designed to
evaluate the effect of televised instruction for in-service elementary -
©, . school teachers. Herman and Willings examined methodologies used , .
' to- evaluate teacher education programs. -Gabel and Rubba looked at
i methods for improving preservice elementary school teachers' process’
P - skills. Nussbaum investigated student teachers' competency in
‘ : diagnosing pupil misconceptions. . Schibeci examined teacher perceptions’
concerning the relative {mporfance of some curricular objectives.
Welch and Lawrenz cOmpared chardcteristics of male and female science
. teachers in an attempt to identify factors that'attkact people to a
C particular career choice. 1 ' ’ |

\
Y .

Rubba et al. studie&'junior high school gtudépfs' adherence to
certain misconceptions about the nature of science. Ogunniyi studied
- scilence teachers' concept of the nature of science. A response to the
reviewer's critique accompanies each of these reviews. T
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Research Design and Procedure v : . o <t
. - ? i .

, . . : 3
i. 1 _’J,
- b " d
N . : ' : . .- |
\ hraser Abder, Pamela and Robert Shrigley.. "A Status Study of the Sgiance

Attitudes of Elemerntary School Teachegs in Trinidad and Tobago

~. Science Education, 64 (5): 637-644,, .
Descriptors~~*AttLtud;§, College Stp Sy Eéﬂ%ational

. Resgearch; *Elementary School Science; Higher Education; N

Preservice Teacher Education; Science Fducationj *bciencn f

- reachers, *leacher Attitudes; ﬁedahing hxperignce . . .
' » . [} . A . !
. a : . . . e : . l‘.
Expanded dbstract. and dnalysib prepared Lspecially for 1.5 by .
Patricia H.,Suter, Del Mar College, Lorpus Lhristi, Texas.
1 . hd : PV . : ’
. N g . L o o .
,123#535 \ , . , o o . . .

The purpose of this study was to. ascertain the attitudes toward
science ¢n the part.of eiementary”schooi teachers prior to the'begiﬁniﬁg

]

ot a new .program on science in thy curriculum.

Rationale” .
T ' N " ’ y
B « ) « : 4
The rationale for this study was a response to the need for the °
teachers in elementary schools in Trimidad and Tobqgoltb inciude science
in,their'plaus of study. This area had been meglected in,the past, but

a new Common Entrance Test was to be given to all sixth grade students

to determine thei gligibility for free secondary education. 1he authors
nely , 4

felt that a study of the attitudes of the teachers before the prugrgm

‘began would be timely and helpful. , ‘ v

‘ |
. \

- , f
- «

A Likert-type instrument Qas‘used to investigate the grtitudes of
the teachers. Six variables which were th@ught o “be pertinen: in

analyzing these attitudes were investigated These -variables werg

v 1. The effegt of gender difference on science attitude.

'

2. Thé effect of tcaching level (5~ through Il—year old students).



.
S T |
_ . , .
f\ﬁg - ,fx 3.+ The éffect df school type attended (gublic, private, ’
\.“.\ denominational) . T )
k?&. The effect of geographical location ef;teachers (urban, "‘,g
suburban, rural), \\\ ) S
R The effect 'of mathematics .courses. | o :’,‘
6, The effect of stience co7rses.‘4 . ' N ) -

The Science Attitude Seele for In~SerViLe Flementary Teachers
l(Shrigley and Johnson, 1974) was used in this study. Transldtion wés
\ . -not necesdary because English is the common language The inStr o
- was administered by the ‘science teachefs at six teechesmggeining
cotleges where the elementary teachers attend ifi-service. training. The

880 subjects in this study represented all the teachers enrolled during
1977 1978. ' . . . f\. e ) -
Eor each of the variables which were investigated a-null hypothesis

was assumed. Respondents were gf%en 40 minutes to reply ananymously to ®

the‘scale; There was no contngl group and no treattsnt, ;
, . | ‘ N s

4 -

¥ B P *
, ‘ b
) ' f}ggings . | . ‘

The first variable of possible' gender differences found that maTe
teachers in this samﬁle did in fact havé d more positive attitude
t - toward science endfthe teaching of sbience than did female teachers:f The

) ) . '
v authors suggested that attitude modification might "become part of the
preparation of female teachers. . o

The decond variable, the possiblé effect of thé‘age level taught

on teacher abtitudes did not show results significant enough in the
minds of the authors to lead them to feel that attitude modification was

needed. There seemed to-be some difference between those teaching 6-year .

A - as

olds versus ll-year olds:

The third ‘'variable studied, the type of school attended by the

4 'teachers, was also found to have little 1if any effect,on thelr attitudes

i :
<
/ ’ . °
. 17 4

' towards secience or science teaching.
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.

- R . ~ . H

» .
lhe fourth va;iable, the\geographical ‘location of‘teachcrs, did
stdw an effect. When the data were Subjeétgd to the Tukey'WbD multlple
tange test two group pairs had meacygcores With a significant
diffeYence 2t the .05 level. Rural and suburban teachers had
significangit higher dftltude mean scores than did the urban teachers.
The'authors suggest-that this deserves further study.

{

~‘Th izfth variable, expericnce in mathematics courses, did not. ° »;
affect at

tudes toward science or science tgaching .
The sixth variajTe, cxperlence in science c0urses, did havc an
effect. 'An analysis of the medn scores using the ‘Tukey WSD te%t 1ndicated
that’ the attitude qcale scores of teachers having sciénce courses at
elegentary and secondary levels were signlficantlymhigher than those® of.
teadhers having science in elementary school only or those hdving no -

science courses. ’ oy o

N
» er T

\ . -

Interpretdations ‘ . .

- *

) ‘ 4
~

The authors comment on their tesults to the effect that they

support the general findiggs that requiring teachers ‘to take more SLience
{;ggbath courses in college does not necessarily improve fheir attitude
tccardS‘science. They suggest that it is the mandated Common Entrance
hxdmigition which may affect the attitudés more significantly and lead
to the teaching of more science in the elcmentary schools,

! : Y /
* . -7 [

| - ABSTRACTOR'S ANALYSIS '
s | ’ , L
This study appears to be an interesting éédit&on to the investiga~
tions of teacher attitudes. The eituation in Trinldad and Toba&o was
unique in that a whole new situqtion was. aboub to happen. The qtudents o
would be tested as they completed the aith grade and thelr grades in
science would in part de;ermine whether or not they would receive free'
secondary education. This situation puts prebqurc on the cle&entary

¢« " a." . 1 v

oy
o



' inf}uenceitheir attitude toward science teaching.

1 to improve their offerings to female teachers. L oy

of changing attitudes worthy of additional stu5§ .

J/.i . ‘ ‘ . ‘ . . ‘ ' I ) ) . , N .
W : Cou ) ,
teachers, and the authors conclude that this pressure ‘“4tself would

4
H

The methodology uf the study follows the standard gractice for

-

 J l\T‘
suth studies. Their tcnclusions seem valid They made suggestions ‘

-

based on the results,of gender ditferences ‘in the attitude$ toward

.science and science teaching and prcposed that special attempts be made

-~

Thexreference\to a Likert type instrument wiis unfamiliar to me.

It'was necessary to consult a psyCh§logical‘reference book to learn just

‘ what"method the. authors were, following. It would‘have been'helpful if e

a dirggt reference\in the bibliography had been made. Not all readers | .
of their article are Familiar by name With this ettitude measurement. |

Once I found out’ that the instrument is a five-point "scale ubed to -, ‘*f?»

quaritify the responses. cf subjects to a set’ of Statements reflecting - Tl e

attitudes, beliefs, or judgments. their method became clear. The fivei.f

| points’on the SLale aree strongly agree, dgree, undecided disagree,‘

strongly disagree (or some similar and baIanced expressions of agreement,
or disagreement) Intervals between each point -on the, scale are assumed o S
to be equal: henq&, each point on the seale 1is assigned a number value,
usually “from 5 to 1. gcores are derived by either the summation of the
responses oOr by averaging them. ?: - AP .fj . ‘-‘5“4

Aol
This pafer was published in 1680, refléecting worli/efone earl‘“..

A follow-up study might be in order.» It would be interesting to” B

determine whether the necessity tq teach more science in thq‘elementary «

54 ,
'

schools brought about any change # the attitudes of teachers. Doesrww_f. ;

H

more exposure to science on the part of the teachers preparing for their \f

classes bring about a more positive attituge toward science and science .

-

‘teaching? , ‘ . ' :

. ) / ‘\‘- 7 - o.. . """
The situation in Trinidad and Tobago is unique in that a new , : A

curriculum was institute# to help preparefstudents to take a test with'

a real incentive. ..free ‘secondary education. “This motivation on the

part of both teachers and students meﬁes the' opportunity for investigation

-

{
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K Jones, Howard L., Bruce 1hompscn, and Albnrt H. Miller. "How leachers :
' . Pergeiye Similarities -and Differences Among Various Teaching Models." =~ -
o Journdl of Research in Science. Teachiq&, 17 (&) 321 326, 1980. - B
pi . . W Debcripters—~*tlassification, *Différences* Mcdels, Scienc€ - L '
' R . Education; *5cience Instruction; -Science TeacherS"*TeaehEr | S
e Attitudes, Teacher qucators,‘*Teaching Methods S '

o ? [y
-

3 hxpanded abstract and analysis prepared especially for 1. S h. by o v z
o "i " Gerald Skoogs féxas Tech University., ‘ SYE L

.

™

This study was designed o d%iermine how\educators Cdtegorized 16 (iwd?;;‘ﬁy.
P

5

 different models of teaching or iﬁstrucnional sgrategies and what tlf,j‘ Laf

"1nstructianal parameters were the basis for the categprization of the. - .fg 3

AN
-

mode]s. »~‘;: o o o “l 5}

~Ratiochale ' vt o : S e .

_ lhe existence of a vafiety of instru;tional approaches dr mbdels 'fﬂ*w
e - v , f ef” teaehing provides t€3ChErb with a widfmrange af Seaching sttategigs.

r

This wide array of choices creates a selectfon dilamma»for elementary

R 'ff3‘f and secondary te achers as we!l as "for teacher educatore whg must” Select .:‘ k,.;»

ot

‘the apprapriaté curriculum and btrategies.- These instrugt&onal ehoices
nght be simplified and the sefbction dilemma lessened if identifiable .‘ 'k -
similaritlee within the . modelq of- teaching exist. Joyce and wei1,619?2) -
7‘//? , L, é‘gge;E fagtors suah as social interaction,‘inforﬁation proeessing,,the " ifﬂ;f

.

ol individual ad'a person, and béhbvior modificatioﬁ are uséful in ‘ f . Y fq7f

\

distinguishingwbetween and gro$ping\together vanloﬂs teacggng strategies. o
. . ) . - - : : : . . - .7' ) ""** e 7. ' 'y ‘ ‘..

. . . . % RS

”
-
-
.
’,

- ~ Reésearch Desigd and Procedure” . 7 - N L

Aot .
T . L - ) I -~

and given to.two groups of inservica teachers consideyéd eXperts in
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s implementing the models. EacH teacher in'the'two groupsv(nive 19; mp =‘lS)
’r ' was-asked to identify by name d0 d{fferent randomly assigned summaries."‘
A ;th‘ On the basis of - this pilot study, it wasqconcrgded that the suﬁmsries
provided ;epresentative deseriptions of the medels. ' ' '
A sample of 65 heginning teacher education students, 50 teacher
o educatipn students who had just completed student tesching, and 27 ‘
‘; ‘?\;classroom teachers was selected Each subject analyzed five or six ,‘- '
| - randomly assigned inscructional mo, els«h Thirty-three- instructional ‘
parameters, which focused on grouping, grading, sequencing, and teacher
warmth were used for analysis end categorization.
. | ' Medians were calculated for each of the 33 ratings of each of the(;
R :"AIG instructional approaches.. These medians were used to deveIOp ‘a
correlation matrix whioh wés analyzed and.gsed as a basis for ident&fying

,prorotypesvor {supermodel”‘aggregates of the models.

a
- . .

e

3 .“ . "Findings ' | . | ) o ( _ .
~ Three "supermodels" were identified. One eupermodel" emphdsized
inquiry and discussion methods and ineluded nine models of teaching.
" The. models categorized in this group ingluded Concept Aq;ainment,
: Jurisprudential,‘Iﬁductivef Awvareness Training, and Synectics. The
three mddels (Lecture, Advance Organizer, and Operant Conditioning)
placed in the second ”supermodel" were characterized by a high degree-
of structure. The three models (Nondirective, Classroom Meeting,.and
T-Group) grouped in the tnird‘Jsupernodel" were characterized by a lack =
- of structure. ‘ ' o
The medisn ratings and factor scores suggeseed thar‘the subjects
thought’ "Supermodel I" c&aSsrooms reflected 'a concern for students as
‘people, reflected friendliness, had a focus on 'the application of
knowledge and typically {nvolved teachers who weré bright.' "Supermodel
l” ‘classrooms were seen by the subjects as highly structured
environmentsg’ Where teachers made most instructional decieions.. "Supermodel
IITI" classrooms were characterized by the subjects as having-a | '

significant.amount of student decision-making.

13

-
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~really useg by effective teachsrs. .

. ' . .
* LR
& - LN
& Id ~ . N

Interpretations ° " - oy | ’ . ‘

. _ = - . : i
Educators perceiye there are three categories or groupings of the .
, Lh | " ¢

. models, 5elecsion dilemmas eonfronting educators can be somewhat

mitigated if similarities in the models of teaching are considered. “’Tis. .

In their: analysis and cacegorization of the models, the subjeots

emphasized the methods implied by the model.. They put much emphesis
R

models in ‘terms of their affective orientation and application. They
did not analyze the models in terms of their purposse and focus.
'The supermodels" identified in this study may be those that are .
’ » .r .-
'+ . . ABSTRACTOR'S §NALYSIS '~ . I
¥ ' . ' e . ‘ . gc
‘Joyce and wb11’<1972) categorized the models of teeching on the
‘basis of: the gpals they were designed to achieve and how they can be

adopted £o students ,styles snd cHsrseteristics. -The resesrchers fOund

"no clear support for Joyce and Weil 's method and rstionale for grouping

] - . .

... the models in this study. = oo : Co _ N , .

“oa &

Because of the parameters and indicators used for categorization

in this study, it was not 5urprising that the subjects did not identify

~or correlate the models with different purposes as done by Joyce and

Weil. The 11 parameters to whieh the researchers related ‘the 33 indicators
and used for the groupings dealt with how instruction is individualized
in" terms of pace, content selected, sequence and method of stndy, snd |

locus of decision~making.» Other parameters focused on grading method and

" the intellectual characteristics and sffective orientation of teachers.

None of the parameters or the indicators«deﬁlt with the purpose or focus
of the model As a resul" the resesrchers had no basis for Loncluding
that there was no support for grouping the modelsrinto familles on .

the basis of . focns or purp&se as .done by Joyce and Weil

A . | .o

4

. ! . r

“on the degree of strueture possessed by a model. They also viewed the Q\‘\\\'
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The researchers Ayremise that educptors fdce a dilemma in

selecting- the appropriate model to use is open to challenge. Furthermore,d

“their conclusion that the grnupings made in this study would mitigate

this dilemma is challengesble.. Today, the ‘choice or selection of the
,ehjective that is to be pursued probably is a bigger dilemma. The

'.‘many dimensions of literacy and the complexity hnd demands of society

require schools to purBue a variety, of objectives. Educators face '

dilemmas as they try to decide the relative emphasis each objective

' deserves. Often. the range of objectives selected for emphasis is narrow.

As a result, the number of different models of teaching needed snd

used is small, - When -8 particular eduestor expsnds the range of . s

objectives being purshed a need for different teaching methods develqps.

Overall, the résearchers' failure to relate methods‘to purpose was a .

&
L

serious oversight. T
The 142 member sample used in this ‘study included 115 individuals
- who were ei‘her beginning or finishing their preservice teacher _ '
education program., It seems likely thsc msny or most of thegc .
individuals would not have used, and studied all or most of these medels

~

to the point where they’ could distinguish important differences in
their approach and rationale and be able to employ them in terms of a
desired cbjeetive. When,Synectics is gronped with‘Concept~Attainment,
as done in this stndy, it seems the subjects did‘not understSnd how
A these two different approaches were intended for very different purposes,‘
of they were restricted by the design of the study and could only '
identiiy,them as being similar because each involves stud.ents.‘in°
~apswering and asking qd%stions. B ;

Overall, this study s contributidn to the literature is minimal.
However, there are many qusstions about ‘the use of the models of tesching
that need to be considere? in future ‘studies.

Y
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Sheldon, Daniel S. .and Dean Halversen. VEffects of a lelevised Science.
Inservice Program on Attitudes of Elementary Teachers.

' Journal of Research in Science Teachihg, 18 (3): 2497254, 1981. - ‘
Descriptors--*Educational Television; Elementary Education; Vs
*Elementary School Science;- Elementary School Teachers; . ' K

£

' *Inservice Teacher Education; 'Science Educationm;
' H*Science Instruction,‘*Science Teachers; *Teacher Attitudes

- - ‘e §
x

‘ Expanded abstract and analysis prepared especialiy for I S.E. by

Steven Gilbert, Purdue University. ‘,.
o . ’ .
- Purpose ' . ~ . | . . ' ™~

' This studff was intended to evaluate the effect of using televieaigr

in~-servic sentations on the sciendé attitudes of practicing .
elementary scheol teachers., 1t gﬁoposed«to eveluate the relationwhips

Dbetween selected teacher characteristicg and att&tude changes brought - e
about by the program These characterietics included the number of .

graduate credite earned in science courses, previous- attendence, at

-+

_in—service_science workshopsy 5rdde'aseignment, age, gender, and - i
: ‘ - ’ ° “ .
teachif experience? , | : .
I s . N . ‘ S, " ‘
’ ,‘v\\ ’ 4' ' . * - .‘ . ) e .
Rationale . . . - T

S
Teacher {n-service, pregrdms need to be designed and presented with

consideration foggpéth genefal effectivenese and individual tedcher

needs. Not all teachers,wéll reséond to a given presentation in the

same way. This study was/designed to extend previous work demonstrating .

that age and grade level jare potentially important factors in determining

the effectivehees of in-gervice educat{in (Schwirian, 1969). ‘It was
“also expected to elicig\ indings that could be related to the

conclusions of Hasan‘a J Billeh (1975) that 1in-service programs are

¥

positively correlated with attitude change and that the level of

education 1is negatively correlated wiqh changes in attitude. .

11 ‘I_E; | ‘f



RS

.rr o ' hd
. Consideration of demographic variables such as these is necessary if

currinulum~designers are to create effeqtive and reliable in~eervice

experienees for teachers

Research Design and' Procedures ' «- . o '
N B . :? /_ .

§ oo R

«Tnis.etudy wae‘eendncted.with,IBS,elementary school teachers (K-6)
serving in Dnbhque, Iéwa,*‘TWelve in;service sessions with-a duration
‘of aeproxfnately éhir:yrminutes each %ereuco;etructed for televised

- showing. Two of these sessions were 1ecally~pfeduced The oqher fen
were made by splicing a locally—produced segment of ten minutes to a

twenty minute section taken from the Science in p%s Elementary School

series (Western Kentucky Universféy) Each‘individual teacher was
asked to‘vieW»five sessions, with threﬁ:of the programs ccncentrating

“on’ sc¢ience process skills and pedagogy and the other two being

- individualized by teacher as te subject erea (physicel or life science)

*,and grade level (primary or intermediate) _ . o

.

The research was of a one~group pretest*posttest design with no ‘
control. The mejnr dependent variable was gain score on an instrument
called the Science Attitude Teaching Scale (Moore, 1973) This test
has six items whieh ere ranked on a Likert scale from’ 1 to. 5, giving
a maximum score pessible of 30 and a minimum score of 6. Three
attributes are measured: personal attractivenese of teaching science,
faes Vs, process orientation and'direetive vs. "student eenEere& control.

“Each attribute is,measured‘by two items. A Workshop Evaluatiqn

- Qnestionaire.was also completed and used to assess the attitudes of

the teachers COward the workshop itself. v : R
The independent variables included numbér of credit hours in science
classes at the graduate level, participation in previous inservice
science programs, grade Aevel, gender, age and teaching experience.
Treaﬁment; theh was given to all teachers, was’participation/in the

-

in~servite program.

-

.



‘SYAS categories for the middle and high group was. approximately 1:2:1

indicate

Data were analyzed using gain scores on the STAS lhese scores )
were grouped according to the 27% rule of Cureton (1957) The Upper "
27% of the ecores made up ‘one group, ‘the: lower 27% made up a second -
group, and a thirdlgroup consisted of the’yiddlc ASA. Application of

this - rule to the gain scores fesulted in'thoqe from -3. td -16.being

anelyzed together, those from ~2 to +4 being analyzed as the becond

group, and those from +5 to +l7 as the third top group.
Chi/square andlysis of STAS groups by 1ndependent variable was

performed for aeach of the inderendent var;ables listed.

LI
-

¢ : : ’ : ‘ ]

| .
Findings - B | | | l
L Evaluation of the results showed that there were signfficant

differences between the groupe ‘on gain scores when two demographic
variables were :considered: course credits in ecience courses. and

teacher participation in previous science, in-service. QBoth analysis

. were significant to an alpha 1EVel of.038.

For number of credis hours, teéchers were grouped as low (0-6),

middle (7-12) ‘or high (134). The distribution of teachers. in the

-~

_in both cases. In the low group, the teacher distribution was in a

ratio of approximately 1:1:2 in favor of a higher gain score.
, In considering the effects of prier ineservice experience teachers
were placed into one ‘of two groups: those who had previoue expcrience

and those who had not. ‘In the STAS group with the highest gain scores,

there were 6 times more teachers who had had no previous inservicg

than had had it Ca 1:6 ratio) This ratio chan&ed to.1:3 in the

middle STAS groug and 1:1 in the lower group, i.e., those with negative

gain ecores.
No significant difference was, found between STAS gronps when
consi ering grade level, gender, age or teaching experience.

n the woékshop evaluation instrument, 73% of the participants

elr willingness to have television used in future in—service

’

presentetionA.“ Locally prcduced.segments were preferred by a ratio of 3:1.

L]
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A teachers. .

< & . k] Y . | \‘3 | “
Iy | |
, ’ | |
; ’ ’ ‘
i ) ‘
| | |
' Interpretations .

. : . ‘ ’\/

A

When two gttributes were considered, televised in-service programs

w'ere“‘found“.o be differentially effective in changing teacher attitudes

gain scores.. The researchers,guggest that thie supports previous
J ‘findinés that the mofe college credits a tgacher has, the‘more '
1 negetive his or her attieude teward_scienzz_will b ‘ They suggest'
l;fthet the in~service model that was -used waSJQetrimental Ee those
Because ofr the. favorable response to the use of television, as
well as the relatively positive rating of the locally produced segments:
over the commercial ones, the"researchers.conclude that the lack of
profeseionaliem 1nherent in the 1ocally produced segments can be . 3
offset by the greater individualization possible by production-at the _
ulocal level. o , : . A o
§ Their suggestiuns are thet local science in-service directors
Q shOuld consider. (1) using televised components df 'in-service prOgrams,

(2) developing locally produced television programs,‘(3) assessments :

-of the demographic cheracteristics e; teachers yhileldesigning segments °

} and programs, and (4) teachers' predispositions toward science and

. the teaching of science. H' L ' ¢

-

ABSTRACTOR'S ANALYSIS | , : | B
. y
‘The importanceAOf tailoring in-service’ programs more closely to
'the needs of the practicing teache; is apparent to those who have spent
:"any time in Lhe classroom, . Just as there has been a movement to’ try )
| to accomodate tﬁe iHCEIEth and att{}udes of child~learners, S0 should
there now be an at:empc.to do this with‘teacher—learners. Central to

; this effort is the heed to identify relevant léarner attributesﬁ

\ ' e . o ’ i ’ .
. . . ~ P .
4 .
- ¢ ‘ v [ ) < -

toward science. Teecher credits in science and participation in previous

A,science in—service programs appear to be negatively related tor attitude “

)y

A
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A number, of major pga&%gms ‘are apparent in this work et 1eaqt one
of which is serious enough f cast doubt on its usefulness. This one
>\‘, © particular problem is the soss of information whlch occurs because of )
Co ~ the décisikon to use the 277 rule to group gain scores. The decisien ‘~{.
a o to do this means that it‘is not pdssible to distinguish a gain score’
) of +5 from on€ of +l? or, alternatively, to distinguish a relatlvely
minor loss of -3 from a major loes of 16 : ) .
This loss of inforfuation is combined with a failure to present any f‘
information at all concerning the true tesEJscores of the teachers.
This is imp8rtant since it‘is prohable‘thdt those who‘sterted out;the
. : lowest would be'expected to show the greatest: galins, whiie those who
started out the highest, might show. less gain or even a negative score
“ﬂ( . _ due_to regreesion toward the mean. Qeachers who have few stiepceicreditg
| and no previous in—service training in science might be expected to. ~
score low on the’ pretest, but then-to make the higheet gain%. This 1is
the pattern we see in terms of gain scores, but because the scores !
themselves are not presented we cannot see whére each teacher was to
begin with, ‘
Teachers who have had e relatively high level of training in science
"might begin high and make little gain in terms of attitudes or even
show 4 loss becausa of the effects of regtession. Because losses of
-3 are- lumped together with losses of 916 we have no notion of how
much of the loss we are seeing is slight and ‘how much is- major This

distinction 1is important when considering the influence of regression.

_‘ Here, too, it is important to know the scores, you are starting with, P
‘ The authors use these galn scores to-support the content'{on that
the more college credits a teacher has, the more-negative his r her
attitude toward science will be. In fact they present no evidence
for'this. To'AAy that teachers who have more college credit heve |
_lower ‘gain scores is not the same thing as qaying that they have lower
) test scores, . which is preSumably the basis for this claim. A teacher
who begins high and then regresses may ¢till have a better sci%nce

-attitude score ;han‘one who'begins'low and gains a great deal,

E
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The researcbere also contend that "the in-service model used in’
ﬂ«  this study was actually detrimental to theee (high credit) teachers.’ >
: Again, for the reasons previeusly stated this claim is not validated.
There might be any number of . reasons why teachers with more science
creditihave Tower gain scores. .The most obvious reason 1s that they
_alreadf have a good ettitudea other teachers have the most to gain-
| from the program. l | |
e In fact, the distributien of teachers in the high~credit (13+)
A\ . group is approximately 1:2:1 in<the STAS categories, very near the
: ‘27 146: 27 expected hy the 27% rule. These teachers ﬁftunf ‘pile up
in the high loss category as would be expected if they Were being
det“ mentally affected. It appears, rather, that there 4s not much )
eff ct et all., In the case of’prier in-serwvice experieﬁce, teachers.
‘who have the greatest Ioss in gain scores - who are in the lower = o
. group - are equally divided between those who have had prior in-service
. . . and those who have'not. This is, again, not the pattern to ‘be expected
% if the program was actively detrimental to those who have prior inwservice
experience. L. "Q/*
A second major problem is apparent in the choice of instrument.
‘While the bTAS is defended with regard to its reliability ‘and construct
va;idity,.it is questionable whether_or,not a six-item instrument has .
the ability. to measure such afwide-renging‘attribute &s attitude toward
science.;- A | B ' | .
On an in trﬁment with a fdirly ierge number of items differences
in interpretégion tend to have less effect on the total score than when
.o . fewéé items are used. On a smali test, items should be tightly drawn -

;’with little room for‘alternative interpretations.4 Unfortunately, the

\\\;;y

SPAS does not appear to be either tightly drawp or large -enough to

/’ | compensate for its lack of precision. Examples of this lack of

L - tightness are the items: "There are certain facts in scilence that
children should know“’éndf"Sciénce’teaéﬁing should be gﬁiding or
facilitating learning. Svenlthe most process—oriented teecher might
agree with the first, depending upen the interpretatiqn of what is

meant hy certain facts, and knowing. The two terms,_ 'guiding" and

- ‘ - '¢_“. | 16 ' 21

-,
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‘”fatilitat{ng" ane S0 depen%sa; upon an underbtan ing of what these {
concepts ectudlly i ly. ' ¥ S ' B |

.. The reseerchens in this case also fail to report reliabilities
with. regard to their own administration of the test. .

Other problems also crop up, though they’ are less destruc{gve to
- the intent of the researeh. Forx instance, no’ hypotheses ‘are presented,
though the nature of the work<is suitable for- their formulation. Ay
3§tatement df the research problems is included, ‘but the expectations )

. ] .
of the authors aye not apparent. . P

Another important problem is the defin;;ion”bf soienge process
skills amnd pedegogy which is. used to describe the content of three of
the five televised séssions, It 1is important to know whether or not
the attitudes being stressed in these sessions are the game, or
'4essentially similar, to the attitudes being measured on the STAS.,

- This points up the reasonabﬁe euppositibn that an at&itude questionéire
based on the content of the presentation might- be far and away a better
measure of attitude change than a,standard instrument Suth as the STAS. -
This is especially true if we are. concerned with the Erocess ‘of attitude
change, rather than the content. )

The lack of a control -group was unfortunate, but would not be
serious with proper Zandling of the data. With .138 teachers a control
.group would seem to be possible and would have added to the nalysie
of the treatment effects. Randomly assigning half of the t echers to
an in-service in art or-English would have protvided a control while
still_making a worthwhile contr{pution to the needs of tne\teacnete
- and the districts X - |

Finally, the- suggestion that locally produced in-service segments
provide for greater individualizetion, despite their lack of ”profeseional
polish,” is simply not supported by anything presented in the paper.

While 73% of the participants in the inJhervice agreed that television
‘should be used in future in-service sessions, and while there was a

3 to 1 preference for the loecally produced segments, this amounts to
1ittle more than the results of 4 popularity contest. Nothing is

presented to show that locally produced segments were less professional

2
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or more individudlized than the comqiraial ones. FEither important

’

suppoxtive informat ion was not ingluded in the report”.or the

~conclusion®” cannot be supported by the deta collected
' , The need for rEsearch on the effectiveness of televiseﬁ Ln—eervice‘

training is certainly evident. However, what is really important if

this research is te provide a basie for curriculum design is -the

. ‘ ’
‘.~e ‘giscovery of reasons for cbserved changes. 1f Lt is true that science

S in~-service programs are poqitively related to attitude changes toward

'+ question that really needs anewering is: Why? .
Certainly Sheldon and Halverson's conclusions that- demographic
variables bhould be considered when designing specific in~service
| programs is true, as it's thein contentiOﬁrthat predispositional
L attitudes toward science and the -teaching of" science should be
| considered With more preparation, it might have beencpossible to
gather much more information about teachers' feelings and attitudes
.than was presented here. A more complete presentation and analysis ’
N ‘ _ of the data{ and a'more open-—ended approach i‘ queetioning teacher s
perceﬁtions of the value of the. WOrkshops might have added conbiderable

i

depth and meaning to this work.

3 ‘
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Herman, G. Du and R. Willings. "Evaluatiom of Science Teacher
Education’ Programs Science 'Ed’uc‘at‘ion, 64 (2): 175-183, 198,
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. Descriptors-—College Science; *Evaluatxon Methods; Higher ' o

. > Education; Preservice,?eacher hducation, *Program EV&IUdtlon, ' '

. ¢ . Science Education; *Science Programs: *Science Teachers; .

. *Teacher Educacion Curriculum /

. . ¢‘ . ~ ) L
' ' ) l

Expandeﬁ abstract and: analysis prepared especialﬁy for I.S.E. by

. -ﬂ,q"”‘ | .Dorothy L. G§bel Ind}ana University. ; . -
o ’ - ~ ’ Rt
-t
o —_ >y » ‘ . » ,
. ‘ Purpose . D ‘ ‘ , : o~

- . : . ‘ ‘ R

The major réasoﬁ-for conducting this study was to examine the . .
& i

N - methodologiestthat can ‘be used to evaluaté ttauher education programe.'f

) v In so doing, the authors evaluated a'teacher education program in

L3

Australia. . S e

~

Rationale
. | .The agtho;s:exaﬁined eva}uation studies of teacher,eduCation
_progfams.énd fgﬂnsthat~the méthodologf used‘in the evaluations was .
‘flameciq\T In previous studies, when students rated the degree to which
«they thbught the teacher education program in which they had been, v
enrollgd influenced their attainment of certain attributes or ObjLLtiVES,

when an attribute was given a low rating, it was impossible to tell

-

whether the rating was low because their program did not include the .
rattainment of the aptribute as an objective, whether the program was
ineffective, or‘whether the attribute was attain®td in some Other_way
besides the specified progfém._ In order to overcome this ambiguity in

interpretati?ﬁ, the authors proposed an alternative way to collect and

analyze datalto evaluate teacher education programs.
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Research Design and Procedures A : »
¥ ‘ .

.

¢ -

 The evaluation deaign utilized in the study is based on the Stake

‘model which includes three phases. These are: U . . :

1. the evaluation of the intrinsic worth of the ‘objectives, .
. 2; the evaluation of the degree of attainment of thé‘objectives.'
3. ascertaining factors associated with the degree of attainment

= k]
- - r +

of the stated objectives.

* The authors examined the suitaﬁility of wvarious analytical techn%ﬁues.

3
such as the t(test, congruence, discrepancy, correlation, ordering~theory .

" hierarchy, and open~ended questions within.this framework. The A

 evaluation consisted of - (1) comparing ratings of the importance of ‘the

-

’e

e Vs
objectives of the science methodS\component of a teacher education

~program by the two course designera by 51 relative}y new science

teachers, and by 32 master teachers,' 2) rating the attainment of the

objectives both directly by the new teachers and indirectly by .

observations of the.new teachers by the master teachers, and (3) the =~

o

“.answering of open~ended questions. ;

Findings | ‘ T .
~.~~ * ‘ . “* | , S ,
The three phaaes of the evaluation process each emploved different
techniques, For Phase 1, the evaluation of the intrinsic wortt of the
objectives, the aathors'made comparisohs between the ratinga'of the ‘
courae‘designers and the new teachers (products of the program), and
between thé ratings of the course designers and the master teachera;
Thia was dong by using both t-tests and by rank ordering., The
superiority of.the rank ordering procedures was shown. Orderiné—theory
analysis was then used tro indicate why teachers rated some objec{ives
more important than others., Gomparisons between the analysia of the
teachers' rating and those of the master teachers uain&:ordering—theory
analysis led so the conclusion that ' effective rapport class control -

leading to or interacting with good strdent motivation, the use of

/o oy R

>

P

*
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as_curiosicy are necessary for erfective science 1nstruction. '

s

To determine the. pergeived attainment of objectives Phase 20 - .

‘h

‘of the gtudy, an absoIhte criterion®was necessary for thc questionnaire

_data, Point 3 on a five point scale was used. Results wer& not given

in the report. - _ ' IR L .

- - l

v

+ Phase 3 of the btudy? invcbtigation of possible écctors aSbociated
‘thewperceived attainment of objectives, was. inveé%igated by (

comp&ring the designers ratings of‘importance Qf,the objectives with

the new‘teachers attainment of the objectives as rated'by ﬁhe master . -+

teachersl Data weré anlayzed using the Spearman rank~orden correlation ;c,'

-

coefficient anq tests of congruence for individual objcctives, This

coupled with the new teachers ccmments on open«ended questicns led to
-
the cbnclusion that an‘d%crease in school experience during which

e

activity lessons ‘were being taught, and a greater knowledge of eva&uation ’

techniques would have led to the attainment of the other. ébjectives,
. : ¢ - N . S v .
s . : ' £

Intefpretations . : : - o o oo
. . : ,
‘ 2
The authors conclude that the. ccngruencyvdiscrepangy approach
in conjunction with a rank-srder. analyqis and the ordering~theory

analysis are useful tools.tor,evalq§ting teachen,education programs.

I

. e A s
) . '/({‘ ) - t )
 ABSTRACTOR'S ANALYSIS
R ‘\ ‘ “ " ]
- ) ‘\\ }
Evaluation ;é\teacher education programs 1s important 1f the
quality of teqching in this country is to improve. , Frequently teacher
education prdgfam evaluations are’quite superficiai. In most instances,

only small components of the programs are tested and the evaluation

1s not extended beycnd those students still enrolled in the program.

Hermann and Willings provide techniques in this report that can be used )
. S . v

to evaluate teacher education programs with the ptoducts of those

'
-~

\A ',3\} E 26 o

“

activity ~oriented lessons, and the ability to develdb'SULP dttitudeb fwﬁ,,A‘~H:T;



. programs. They identiﬁy efrors made in the rebearch procedures in
previous ecudies and Suggest new methodological techniques. *The
techniques thet are suggested ere not new. What. is new is the ‘
applieation of these teehniques in evaluating teacher education programs.

- This research repork merely highlights the techniques used

« - Unfortunately, npt enough - deteii is given, particularly for phases

2 and 3 of the study, to make the, evaluation procedures stated in the

SO report eomprehensible to che orﬁinary resder. “References are given,

/-however L8011t can probably ‘be assumed that a science education
fresearcber who is interested in aii}ying the techniques described in

.o o the report has readv sources og i ormstion aceessible to him/her.

, . ‘ . '; e ' . o
. . . . TR »
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o - Education; *Process Education; Science Instructiom; *Teacher
‘ ) Education ' ~

-

L

-

Expanded abstract and analysis prepared especially for I S. E by - .,
Jerry G. Horn Kansas State University.
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Purpose
) ' ?

The study ‘was designed to determine which of two t{pee of courses, -
a modified physics course or a methods course, would best improve the 4
preeervice teachers attitudes toward science and science teaching ’
and thelr ability to use the process skilla! More specdfica}ly, this®
btudy was designed: _ o '
1) to determine whether there was any difference in proeess
| skill dcquisition when students were taught the skills as an
integral part of a phyeics course. or whether they wetghheught
in isolation in a. science methods course,
2) to compare physics students' attitudcs toward science and
- .. science teeehing when the course related to teaching‘scienee

with attitudes of stUdents in a methods eourse with similar’

. ’

experiences. -,

Rationale . ’ |
v "v The usual eolleée preparaeion programs for elenentary teechere
| ~include instruction jn'scienee>and-in teaching methodolegy. In larger
institutions, these two processes ere often performed by diffe nt
. : . instrdetors and in different Lollegee, i.e. a college of arts and
: eciences and a college of education. There is an obvious need. for o

students in teacher education programs to, relate the science learned

in the college srience courses to the teaching of sclence to ehildren~‘
. - :

. . B ‘ . R ‘ ' s ’ -
, , A = 23 2353 .
Q . ’ - : ‘ s ~ .
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" Redearch Design and‘Procedures

.

An attempt was made at IndisnétUniversity to modify an extstine
physics course to help elementary education majors see the relstionship
between their physics course and the science they would tesch in the
elementary‘schools. Mogifications included:

* 1) using'elenentary science curriculum project experiments as
part of theflsborstoty'instruction~ ‘ 7 '

2) an emphasis on process skills

3) additional experiences related to children." ‘ -

r

(- p Q »
The subjects consisted of 58 students\enrolled in physics (one

lecture snd faur 1sb sections taught by two instructors) and 52 students

- enrolled in science methods the same semester (two sections tsught by h

o

the same instructor). | ‘ : T S .
The treatment consisted of participating in one of the two courses.

Instruction in the physics course included the uee of ESS, S—APA and

: SCIS experiments, science process skill emphasis in the lab reports

(for half the students), and experience relsted to children. The science

.methods instruction consisted of three major components. the curriculum

projects, the science process skills, snd generic skills (lesson
planning, objectives, questioning, etc.); Methods students also had >
experiences relsted to childten, 1. e., observing and teacHing science
lessons in locsl elementary school classrooms.

The research design was primarily two parallel "Qne—Group
Pretest-Post Test Designs” for some comparisons‘end a modification of
the "Pretesg‘?osttest‘Control Group Design“ for otnets. In this case,
the control group was in reality another treatment (experimentsl gnoup)

All subjects were administered two‘pretests. One was Moore's

.V”Science'Teaching Attitude Scales.”" Ihis”instrument, céntaining 140

Likéttltypetitems keyed to four position statements about science ‘
(Part I) and three statements about science teaeching (Part II), ham a
calculated reliability coefficient uSing’thedtest-retest method, of

24
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| *\Q 93 for Part I and O. 89 for Part IIJ‘ he other prétest "The ‘Science
Measure -for Teachers," developed by ARAS\ was used to dcttrmxno students’
proficiency in the sniente process skgllsa‘ This test assesses both- the
simple and integrated proce§§ skills normally presented in the

\\ elementary ‘school classroom, and it has'a reported reliability of 0.89.

o The same two instruments were administered to the-subjects of the
ld - treatment grOupq (physics ‘students and methods ® students) as/a poqttest

to evaluate the effectiveness cf instruction

The data from.the pretest results of the t.g;comparison groups

" were compared, using Parts I and II subscales and the total score of

>

L} - | the attitude instrument and the score of the process skill test. On
the attitude measure, significant differences at the 0; 01 level |
{F = 8.48) was found on Part IT and a difference at the’ Q 05 level
: (F = 4, 05) on total score. In both cases, the resultE fgvored the
.btfu . . . subjects in the methods tourse, with regard to attitude téwa§d science
:,’ : ’teaching (Part . II) and total score. No significant differem”es were

« found between the\greups on Part I (attitude toward scienc-vj}ld‘the.

process skill test., ~ "#v

at the 0.001 level (F = 11.87) on Part II and 0.5 (F =’6:81)5V¥ fhel_
total score of the attitudinal measure. Again, the~methods,é;1ﬁ‘nts'
scored higher. On the process ski1l measure,’a diffefénce at fft
level (F = 3.94) was found, with the physics students prcducih;ﬁ$he
. hightr ‘scores. Only one of the two physics instructcrs used sg%cific

training in the process skills; and, when only students trained '; {n, thL
process skills are considered and using pfgtest scores as a covariate,
the diffETéﬁLe bétween the physics students and methods students

‘becomes even greater,

U
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Interpretations

&

The data analysis seema to indicate that eiementarydnajors will
make substantial gains in attitudes toward science teaching whether |
enrolled in a specially designed physics course or in a science methods

| course. Equally or more important is the finding that science process
skills appear to be mcre effectively tauyght in the physics course than
in the methods course. This suggests a division of emphases between :
the two courses. Teaching science process skills in a physics course
may help students come to the realization that the sclence process
skills are a vital part of science and not exercises to be perfqrmede

in a methods course.e

it

-  ABSTRACTOR'S ANALYSIS

The search for the.mcst effective and efficient PI; ement and
emphases of activities and learning experiences to devé?ip knowledge,
skills and attitudes for.teaching is perplexing andvaklong standing
problem. Teacher educators and others look to research on occasion
for guidante, but in many cases resort to "best professional judgment.'

tResearch on this ‘topic is often incomplate, or the studies are based

E 35 such unique situations that*generalizability is diff{cult. This
study, reported by Gabel, and Rubba, does add to the literature, and
it certainly was intended to address an unanswered question.

However, 1 fear that in its sample, treatment, and design, the ’
study is another reflection of the problems cited above. In essence,

4 the sample is not adequately defined and the deseription of the’
treatment’would be difficult, 1if not impossible, to replicate. "The
authors identified ifiherent ‘differences between the atudants in the
treatment groups i.e., class letvel/years in college, previ us
coursework «An scienge, and possible motives for chcosing physies, but
these differences were not addreased in the analyses—with one excenﬁ}on,

and that was due to differential treatment int the,physics course.

14
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_central focus in the.study.

4

However, in the Conclusions and Discussion of the eriginal article,

they cautioned about interpretations of the results "because students
were not randomly aSeigned to 5roups and ‘the students eéf‘lled ln the

two courses may not be equivalent. 1 fully appreciate the authors -
interest in comparing these two courees and the usual makeup of the
student - population in them, but they narrowed their focus in the
treatment, and that is what should ‘be addressed in the report. ¢

"The authors- state in the conc%nsiens that "elementary majors will

- make substantial gains in attitudes toward scienLe teaching whether

enrolled in a specially desiened physics Lourse or in a science methods
course.”  This is an,important consideration, and the data were
availabT®, but it was nof addreseed #n the statistical analyses-of this

study. While the authore may feel this concl is obvious in

looking -at the means. of the data, I would think a s milar statement

about the process skills eould be made. The means [for the process
skllls test increased from 11. 02 to Sk. 17 and 9.96/ to 50 73 when
pre~ and posttest scores are considerea for the physics etudents and
methods stullents, respeetively.v This 1is a rather|obvious inconeietency,
especially since both attitudes and processes of sdence wexre of

» Some of the problems in the design, conduct, and’ reporting of this
type-of study can be casily corrected. However, there are othere that
will always be present. Specifically, lack of opportunity to eesign '
subjects to treatment gfoups in a random manner and the lack of total
control over the treatment, wingn regularly scheduled courses in an .
educational program are utilized, plague research in education and |
certain other social and behavioral sciences. As a researcher, one
pust weigh the potential Sroblems and select the most valid and useful
option, and one option might be to not do the study. Invalid or i
misinterpreted: findings may cause a consumer to have false expectations
and'security in suggested ?rectices

This study has addressed but one question of many in this domain

With increasing knowledge and with more and- more requirements for
s

e
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277

g



O

ERIC

Aruntext providea by enic [l
-

aa

o

+ teacher education pfograms being imposed f;om external forces, we must
constantly. seek the most effective curriculum possible. Gabel and Rubba

have provided a springboard for others to seek additional answers to
important questions. |
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Nussbaum, J. "Towétds the Diagnosis by Science Teachers bf Pupils' Co
Misconceptions: An Exercise with Student Teachers.' European . : '
Journal of Science Education, 3 (2): 159-169, 19¢d. —

Descriptoxrs--Biclogy; Chemistryj College Sciencé Competency
_ . ‘Based Teacher Education* Higher hducation, *Listening Skidls;
v sPreservice Teacher Education; Sclence Education; .*Science

Teachers : ‘

‘ ‘ : .
- - \\p : : e S
L] = . ’

. . ‘
. . | y i .

e
%xpanded abstract and analysis prepared eSpecially for 1.8,

E. by Eugene~\ -
L. Chiapetta, University of Houston., : ‘ ' -\.
. . ) o ’ s ’ //
‘ - ' ’ N
Purpose ‘ \‘(
‘ ’ - . . & - *.l .
. . % ‘
The purpese of this study was to investigate student teachers \;}/,;

£ \ v

competency to diagnose pupils’ answers for possible misconcepttqgi.

T > o

- Rationale ‘ | o~ - ' y

" | ' VoL . Co 4
The science education reseaéhh 1itera§ure is reg}ete with ‘§ ‘\. /}P

information which indicates that s udeqts who have téken science\lack : ';E‘

iA\their understau@ing of- even the most basic scieﬁce concepts. One

sible cause for thié lea ning problem lies in the difficultﬁ;stuéente

. have\in listening to and comprehending what the teacher says duging ;
instruntion. Obviously this one-way tommunic.atien pattem fron'teacher y e
to studentd~is ineffectdwe for the teaching of miny abstract science .

concepts. S¥nce teachers eust build in anothe component to the , i

instructional 'rocess in order to improve pupil understanding, and _ \
| that is to lipten tﬁ‘their pﬁbils in order to determine the nature of \
their mi&conceptions. Then they must turn.this knowledge into useful L
infermation that can be given to thd® pupils to improie their comprehen—.” o
 gion of scieﬁee concepts: | SRR 2 P

The approach taken in. this research was based on th;‘ found in

the Br:iish Science Teacher Education Project (éTEP2 The present - v | 4
researcher modified the STEP model to include exercises for science |

student teachers’ which emphasized the following:

+ 29 | T |
34
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s (l) To develop awareness, it is not enough to evaluate a pupil’s

& A

answers in terms of scientific correctness, ‘but it is of
equal importance to pay attention to the nature of the pupil's

%dsconceptions.;.,v _
(2) To enhance competency in rapidly scanning a pupil’s written

answers and resﬂing between the lines' for detection of.

possible misconqeptions. .

(3) To enhance competency in diagnosing a pupil's misconceptions
using psychologicsg and Philosophical terms and ideas, |
(4) To increase ability in raising various considerations leading

toqnore.sppropriate reactions.to pupils' misconceptions in

theJteaching~lesming.&)rocess.'
- . . - N

¥

s

- . * \

# e -] .
. o

4 ] : o~ . . : . .

s
e

uResearch Design and Proeedures o

| Subjects;//;;e subjects in this study consisted of three biology
(n=52) and two chemistry (n=31) student tescher sections, and one : f
graduate (nﬂll) student group. The graduate students were pursuing
M.Sc. and Ph D. degrees in science educetion snd possessed various
bsckgrounds in science content areas. The student teachers were from
various.universities and colleges in Israel and were believed to be |
typical of student;teschers (5Ts) in the country.

Materials. The materisls consisted of two' supposed explanations

of a given physieal phenomenon. The explanations were constructed from

the results of previous research by the author (Nussbsum and Novick,

.1979) in which pupils explanstions of certain physical phqnomens wvere

anslyzed From that study, the researchers were able to. detect various

misconceptions which appeared to exist in the reasoning of youngsters

_about the physical world

Administration. The procedures for this investigstion were as

follows: . ‘
(N Student tedchers (STs) were informed that, as part of their

program, they were going to do an exercise on resding pupils’

i
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answers." Ihey were informed that the exercise w;eld begln‘
by working individually on worksheets,_which weuld be w'
 followed by. small-team and whole~group discussions.
(2)' STs were given a worksheet in which they éere abked‘to read
‘ and respond to pupils’ response, A and' then tn response B.
,(3) Each ST reported his responbes to the task orally, while a
tutor tabulated all the deta on the chalkbd‘rd The tutor
tabulated the data on the board and pointed out the great
variety that existed among ,the STS ‘analyses of the pupils
( . éexplandtions of physical phenomena. - “
(4) The STs were then asked to re- read and analyze certain pupils'
reésponses. : ; ' _ .
(5) ' The tutor ended the. procedure with a group discussion to.w
clarify the difference between technical or informational
_ errors and mieconceptions' and to elaborate and advagce the
quality of the diagnosis of the misconceptions made earlier
! ’ by the STs. This was done by applying concepts ana terms
| | from cognitive psychology and the philosophz of science.‘

Reselts
1. There was_considerable variance in the analysee'of pupils’
explanations of physical phenomena within fhe groups (biology
STs, chemistry STS; and graduate studente) as well as Between
these groups. - )

2. The misconception that was detected with highest Irequency was
the tendency of  pupils to ceiafe animism to dynamic physical
phencﬁena Even‘thie most frequently identified misconcebtion
was detected only by about half of the STs (54 out of 94 Ss)

'Each of the other two misconceptions was identified by less
than one .third ofgthe STs (31 and 27 out of 94 Ss).

. 3. Thé biology STs. sﬁowed lower awaredess of miseenception 3

(science laws as éeparate from nature) ‘than of miscdyqeption 1

(centinuous model for the structure of matter).
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4. The STs, in attempting to analyze pupils' explanations and
misconceptions of phyeical nhenomena,'gave general remarks
about pupil reSponses rather than those which had interpretive:

quality.

Interpretations o s : ‘/

Teaching pupils science concepts 1is a difficult task‘ which is//
evidenced by the lack of knowledge and the misconceptions that pupfls
possess about these ideas. Training programs must address this serious’
problem. One solution to this problem is to make prospective science
teachers aware of the difficulties inherent in promoting the achievement
of the most basic science concepts by helping them to realize the extent
to which etudents misundefetand these ideas.‘A‘ o f e

The first step toward improving students’ conceptiens is to assist’

new teachers to analyze pupils' explanations about natutal phenomena.

We can begin with student teachers, and we will probably find that they

have consigderable diff‘bulty in identifying misconceptions and explaining’

~ why they occurred. The diagnostic approach appears- to be an excellent

instructional strategy to correct and improve a student teacher s own

understanding of the physical world.

« MPSTRACTOR'S ANALYSIS

The present stndy is one among many inVeetigations by the author
and other researchers to investigate the misconceptiens that exist in
the thinking of students who have been taught science c0uree subject
matter. These studies usually employ an interview procedure, similar
to that used by Jeen Piaget, to assess the cognitive ‘development of

children and adolescents. Nussbaum and Novak (1976) used this approach

to determine children's concepts of the earth and anSbeum (1979) more

recently investigated children's cenceptionsvof~the earth as a cosmic

*

/
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body. Erickison (1979) analyzed children's conceptions of heat and

| temperature. Brumby . L498&) recently reported a study on the _‘
misconceptions about the concept of natural selection by medical biology
students. ) Lo | |

- The" studies cited above and many others which have focused on’
science content seem to provide the same conclusions that were reported
in earlier research (Chiappette, 1976) on science process skill
acquisition and cognitive development: People usuiglly show less
understanding of science”subject matter and intellectual skill
'development‘than what ought to be expected given their age and
schooling. Further, the intelleftual competence of adults on science _
related learning tasks has been just as’ disappointing as that demonstrated
by children. N ‘ |

-Analysis.of students conceptions of sclience concepts ,appears to be
a powerful teacher strategy. First it can be used to increase
awareéness ofumisconceptions”about,major ideas that all students should
learn in their science course work. Second, it can be used to design
instruction to change the thinking of students who possess miéconceptions.'
Third, it can be used.to-design instruction that may insure more |
‘accurate concept learning than that which presently exists. Scienoe
instruction at all levels should elow down and provide the learner with
greater depth and breadth of experiences torimprove knowledge acquisitiom

1

~and to’prevent misconoeptions '

The interview technique appears to hold great promise for improving
the teaching competence of science teachers. It can heighten awareness\\
of the ertorful 1earning that is occurring, and use this knowledge to
improve the design and delivery of instfuction. Since few would be
shocked by the conceptual level of most students who have taken science
courses, the real problem is to do something about it. Experinental 2
studies must now be conducted to determine the extent to which 1t 1s ;
possible:to'improve students'lachienement by teachers who have used the 1
clinical interview technique to become sensit&zed to students’
understanding of science concepts. Further, what are the contributions ‘

of poor instruction, cognitive development, and forgetting to this\

Pasiol)



> near |future in order to support the interviQW‘method ﬁa\a usE\\j teacher

training strateiy o -' |
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S&hibeci, R, A, "Do Teéachers Rate Science Attitude Objectives As ~
_Highly AS‘tognitive Objectives?' Journal of Research in Science
Teaching, '18 (1): '69-?2 1981.

Deecriptors~-* ffective Objectives; Behavioral Objectives;
*Cognitive Objectives, Interviews; Questionnaires; .
*Sciénce Curriculum, *Science Education; *Science Teachers;
Secondary Edueation, Secondary School Science, *Teacher Attitudes:
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-Fxpanded abstract and analyeis prepared especially for 1. S F by
Robert E. Yager, The Uuiversity of Iowa.
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The purpose of this investigatfgn qes to conduct a stugy Qf
teacher perceptions concerning the relative importanee “of various_
curricular obj ctives., Specifically, the investigatot hypothesized

;that objectives in the affectfye domein are eﬁgard@d as less important;

(3

. - & .
by teachers than are cognitive objective‘ | o oo

Rationale

greater research. interest with objectives #n tue affective domain.

He also reported on recent reviews of articles dealing with objectives

which have appeared ih Science- Educatlon and the Journal of . Research ",”‘

in Science Teachigg. The most frequently mentioned category was -

objectivee dealing with attitudes and interests. Attitude objectives
are reported as commonly included in teacher guides for new curricula.‘
Schibeci notes. that -there is: lirtle' evidence that teacher views
have been sought AS effective objectives have been emphasized by
curriculum developers and researchers. He  does note studies by Taylor
and Meguire, and ten years later by Carey, that. report teeoher ratinge

of .various objectives and then tompares such ratings with other groupe,



~ such. as administrators and parents. Schibeci suggests that such studies
may not consider what teachers do on a daily basis to meet various
.objectives and/or that-they may not-indicate an actual valuing of
" affective objectives except in some -general abstract way.
.  The study includes 8 very genersl »eview of- actions taken by
' curriculum developers with . respect to focus on objectives in the
PR affective domain and the interest. in the domain by researchers, It
suggests that teachers may egree that sueh objectives are important
but that they may do little or nothfﬁg tc teach teward such goals

~and/or evaluate their success in meeting them.

.

EL '
R Research Desigp and Procedures

A questionnaire was constructed to use with randem semples of
science teaahers for grades 8-1 0' the results indicate teacher reaction
to basic objectives assogiated with the scdence programs for the
‘selected grade levels in schools in Western Australia. In’a followbup

, study, some: cf the teachers who completed the questionnaire were. ’
interviewed as a means of gaining additionel informeticn concerning
, teacher- perceptions end rationsle in responding to items on the-
questionnaire. - .

The sample consisted of teachers who were listed ‘by the Western
Austtalian.Education Department as teaching twa or more hours of science
'ner week in'gevetnment bigh schools. A random ssmple‘cf 202 was drawn

- from the 632 teachers on the 1ist. Of the 202. contacted, 149 or nearly
747 replied after two reminder letters were distributed. In ‘addition
principals of all 68 non—government schools were invited to participste
by identifying one teacher. for involvement in the*ﬁ!‘dy. Only 57.4%
of the teachers so identified completed the questionnsire and thereby

| were included in the study.\ S ' | , ‘” .

 The sample wes described as repxesentstive of all science teachers
in the state for the fcllowing reasons, A total of 83,9% of. the

government teachers were male; a total of 83.7% of the sample were male.

A
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. . Whén the non~government teachers were included; the percentage of males
‘ was 82 4%, When the teaching experience of respondents was compared
to the situation with all teachers as reported by the Schools Commission,

, . the avera5e .was very similar. - Science teachers in Western Australia
':are typically male, relatively inexperienced (four years or fewer in
;teaching), and have a four-year preservice qualificstion\which includes

a three:year Bechelortgf Science degree and a onecyear graduate diploma

.in Education. S .c.. - ' :  . . L

The teachers selected for the study reacted t"each of feur

,ebjectives found in ‘the science curriculum guide for grades 8 - 10
in the Education Department of Western Australia (1974) The first

. two objectives were classified as. cognitive objectives since they

‘.were ccncerned with the nature of science and scientific precedures.

- The next tég objectives were classified as attitude objectives since
they dealt with such items as attitude of inquiry, willingness to
suspend judgement, and- an awareness’ cf the impact of gcience on society.

A semantic differential format was used to elicit responses to, the
four a jectiﬁes. Twenty bipolazmibjeCtive'pairs; sepsrateg by a seven-
' point;rating scale, were used: important-unimportant, subjective~.
' objective, useless—useful,‘complex~simp1e,“undesirableédesirable,
.exciting—dull, effective~ineffective, unpleasant~pleassnt “
prectical—igpractical uninteresting-interesting, unsuccessful successful ﬁ:
easywdifficult, vague—-precise, helpful—unhelpful, clear-uncleer,
meaningless-meaningful, profound~superficisl, certain-uncertain, Lo -
positive—negative, and necessary-unnecessary These 20 scales appeared
to have face. validity for evaluating ‘each objective.i " Crombach's foh ,fﬁ»}
forfeach of the four semantic differential concepts ki e., the four ;
objectives) ‘was, respectively, .&9 .95, .95, and 9$ ' //
Every teacher in the Perth/me opolitan. area whé“was williqb/to
discuss the issues raised -in the q stionnaire was interviewed this
included a tetal'of 35 teachers.  These teachers~werdlinterviewed becsuse R
it was feasible ‘to do- so; they were not unlike all teachers who were
.*' . dincluded in the total sample. Although a variety of issues arose in

the235 inferviews, common questions included the foliowing:




_was, respectively, 34,1, 56,6 56. 8, and\fl 95 The - corresponding

" 1. Are student attitudes to science important7 T J
2. Are they assessed? o | .
3. Are scientific attitudes\important? ' ' ,/) ‘ /A
4, Are they assessed? b Lo SRRV IS
o« 7 . ' '
\
Findings 4o o | _~‘b'

: . - . ’ .
R |
€ - \CS -

Responses to individusl items in the questionnaire by differefit
subgroups within the semple were compared Analysis using - one-wsy
analysis of variance or X2t tests as appropriate (the .Ol level of
significance was' chosen) Hut revesled thst there were no statistically

significant differences in responses among any subgroups in the totsl '

E]

sample. o ; . o
For the semantic differential scsles, a total score for esch
objective was calculated: by sumning the.20 individual scsle scores.,
The ratings were summed because each scale was. designed to evaluate
the particular objective._ ' The possible rsnge of scores wab 20—(highly
positive) to 140 (highly n;gative) ‘The mean store for each objective
'stsndard deviations were, 12 1, 16.0, 19,0, and 17.0. B occl
_ The a priori hypothesis was that the first two (cognitive domain) -
objectives would be rsted more highly than the second two (affective
dcmein) objectives. Analysis of variance indicsted that there was a

statistically significsnt difference between thé pairs of means,

CF(1,187)=22.99, pd. 001 . . > N

A comparison of responses to each item in the questionnaire
(analysis of variance or X< test) showed that there were no ststistically

significant differences between those teschers interviewed and those

'who were not. The responses of interviewed teachers were considered

!

‘representative of their colleagues. Most teacher# interviewed sgreed

that student attitudes to science (in ‘the sense of enjoyment of, and
sstisfaction with, the science,program) were importsnt. : However, tescmers
reported thst they regarded these'sttitudes as lessiimportsnt than |
other curriculum objectives. This 1s consistent with the results of

‘the questionnaire data. ' v
43
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L L
None of the teachers interviewed said that they assessed
attitudes formally«~that is, no use was made of instruments developed

specifically to measure attitudes. Scme felt that attitudes were P

beyond the teachers’ control: much more powerful variables (such as

home environmentﬁ exerted an influence that the teacher could not : '

hepe to evereome. Others were not as peesimistie. they believed that
variables smch as teaching methods could and did influence attitudes.
f These teachers invsriably nominated teacher enthusiasm as the crucial
variable, Teachers aleo reported that they made mo attempt to assess
formally the development of scientific attitudes (such as "attitude
of inquiry” and "willingness to sespend judgement{) in students. ;

: .. ‘

U !

- . ' !

Interpretation " | : | T

*

e The‘follewing four statements represent‘Schibecifs_dbne}usiens,
inferences, and implications of his study: | | .

Both questionnaire and interview data SUPported the hypethesis

.<that seiencefteathers rega{d cog%itive objectives.as more impqrtant' /f

\ \‘ \1.1‘ t

then affective objectives. Lo A oo, ‘y,* "

ES e N v

Teathers interviewed indicated quite cledrly that they made ne QH“W

syetematie attempts to teach towards affective objectives, Singe

ﬂprcfessienal and biographital characteristies of . interviewed teethefs-h ;

suggest that they -are g representative eample of Cﬁeir tolleagues, =

teachers generally make little attempt to implement alltaSpects ofthe

science,program specified in the curriculum gufde.‘ L.

. Curriculum writers snd developetﬁ need to be more aware of teachers

perceptions of affective domain objeetives. While teachers may share--*:

the view that attitude objectives are’ important, they certainly do not.
-systematically teach towards attitudes. Rather, the .teech towards -
‘students’ acquisition of knowledge, " A eiearir:ipréz.

objectives 1s needed, together with guidance for teachers on how these

objettives can be achieved, and asseéeed. SN _f‘~f3““‘-"'? .

Loed

Y

‘ icstioﬁ’for‘attitude ,



\ Teachers' reported lack of attempts to teach attitudes directly
/deads to a number of questione whdch have not been copsidered in the
current- research in the affective domain. These questions include:

"what kinds of’ attitudes are students ecquiring?ﬁ\ "Are these
attitudes acquired mainly outside the science classrooms?" "What

claesroom prQCess variables are’ most closely 1inked with students

"o‘
\ .

'ettitudes?“ : | L "c" - .

Ty ) . “ s ) -

‘ ABSTRACTOR'S ANALYSIS

C Lo ’ Wt . - p . .
\ i + . , B . B f P N

Relationship of studies to others. Although the 1iterature

,,review section is very brief, it 4s no doubt Justified by the_brevity ; ;

of the manuscript itself. The research cited is relevant and
'exemplifies the focus on affective objectives by curriculum developers

and researchers. The review of literature and. the context provided

for the sﬁudy is appropriate. It is cleay that little has been done -

to discern the degree to which science teachers work specifically to:

3

‘meet affective objectives and that they give 1itt1e or‘po attention
to asseeeing the’ degree to which sucﬁ objecfives are met.‘ ‘

Certeinly the setting for the study could have been expended con- ‘“““

siderably end to good.advantege if more care'had been taken in terms
“of the ectual reeeerch underteken and the reporting of the results..
' The manu cript is 1iKe an expanded ebetract-—perhape a pilot study.
An eppnopriate ‘case is developed for more extensive study in the aress
of teacher opinion and actions regarding instructional objectives in
the affective ‘domain. - o ’ - . v,

New honceptual ‘contributions. This study merely'illuetretes

that theré is a difference between stated objectives. by curriculum

-developers, agreement among teachers concerning the appropriateness

of goals, and interest on the part of researchers for essessing goals.

« It illustratee well our emerging understanding of the differences in.

‘leaders and teecﬁers, between members of the public and teachere, ard

" between students and teephers.

-
&,

values and perspeotives between reseercher end teacher, between school -

ri



¥

The study illustietes weli how certain objectives can be agreed
upon+—aimost without objection. However, stating end‘dgreeing to such
objectives often does not alter teechiné and/br’testing/essessment.
The study.is eimple and illustretes this.situation vividly.

‘New methodological contributions. There is nothing new in terms

‘of‘the procedures followed. The questionnaire,'the yse of a. Semantic -

_.differential, and the analysis performed are all quite common, Pe}haps“

the main contribution is the follow~up wfth actual interviewe with a
significant sample of the reepondents to the questionnaire. Such a

practice provided insights and reasons for interpreting the duestioﬁnaire

"‘ﬂdata in certain ways. -

Va{idity of - the studx, There'ib no‘reason to doubt the validity

of the study,n However, as indicatéd previously,,the study is simple

in design and the information’ reported about specific procedures, data

. collection, and interpretation of specific .data is almost completely

fvthe fou; objectivéa used in the quest;onnaire is not“too clear. o

"y.:benerai statement. When taken at face value, the experiment is

missing., The. entire study is reported as a general summary of a, study

~ oras a pilot effort that can be expanded with careful controls,,

' brecise meesures actual numbers reported. Even the exaet WOrding on '*/

. Comments - on research desigp. The design seems adequate. However, |
‘tithe $pecificity of information on the report is inadequate for ottrer //,
“‘investigators to replicate the’ specific study. Perhaps Schibecdi Shou{ﬂ
"heve taken more time in ‘describing the questionnsire, the source for /

/
the objectives studied, gnd even more rationale for their classificatﬁon.

- Conments on adegpacg of written report. The written report is A

-
/
]

interesting and the resolts cledr. However, when one wants to examine ’-

L‘dﬂwethe objectives used, the actual resulte or the-semantic differentiel

the protocols used for the interviews, the reader is left with only

‘the general statements provided in the short manuscript.- It almost

seems as if the auther prepared the report. in haete and. is not too

-

:excited about the design, the data, and/or their meaning.

Too often researchers spend too much time on design, data reportiﬁgr

precision of experimentation-nand then have no reeults (or. very limited



nes) to tabulate and to discuss. The reader of this study’is left
with questions—equestions related to the quantity, quality, format for
" the objectives m the curriculum guide for grades 8 ~ 10, With the |
limited information about the cognitive objectives as well as the
af fe'tive ones, questions arise concerning the author s classification
scheme. For example, objectives desling with the nature of science
and scientific ‘procedures need not be cognitive objectives at all
And, similarly, objectives "dealing with attitude of inquiry,
- willingneds to suspend judgment, and awareness of the 1mpact of science
~on society need not be affective objectives. In fact, the one dealing
with awareness seems very likely to be a cognitive objective~~at le\st
with the brief: information presente& in the manuscript. ‘

The discussion section seems to merely substantiate this concern
that the report‘is‘much tod general and non—specific. No real
discussion is includéd;‘ Instead the fourishort paragraphs (and one
of these is only one sentence) seem to be summsry ststements and/or
to point out implicstions (i.e., what teachers do in their teaching

,and failure of curricqum developers to realize thsttfate of their

‘materials in the hands of gteacn{ers). A1l of these R)Einta are interesting

and warrant some real discussion. _ ‘ L

The three questions~raised are interesting. 'Perhaps. 'e suthox

4

- should have developed them further and pade them a part f a

discussion instead of presenting them as & way. of endin§ the msnuscript.

Assessmént of current state of research in this area.  The author

Jffers little such assessment.'fﬁe merely. points to research reviews
illustrating interest on the part of researchers in stating affective

objectives. He metely asserts thst curriculum developers have tended

to emphasize more aﬁfective objectives in recent times. Such references

can hsrdly B‘;classified as an assessment of the current state of

research ‘concerning the affective domain in science education. The *

author surely could have reported on the affective batteries of items

used in 1976-77 93.8 part of the Third Assessment of Science by the
National Assessment of Educstionsl Progress in the United States.

.
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Suggestions for future research., Again, Schibeci makes some‘vﬁrv

interesting peints and, gt the very eng, he posits- interesting qqestlons ‘
Unfortunately, bchibeci is much too brief and

for next~step research.

S .superficial if one wished to follow up with specific experiments in
the are§ of teacher opininns, practices, and assessment regarding -
. ‘ Jobjectiées inthe affective domsain. . L . 4 __— B
- ' , o ‘ o . o _ L ]
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Welch, Wayne W., and Frances Lawrenz, “"Characteristics of Male and
Female Science Teachers.," Journal of Research in Science
Teachinr, 19 (7): 587-594, 1982, o ‘

: Descriptors--*Females; Science Careers; Science Education;
*Science Teacherﬁﬁ Secondary Education; *Secondary School
Science; #Sex Differences; *Teach@\\Attitudes, *Teacher )
Charatteristics \\\ A , .

Expanded 'abstract- and analysis prepared especi;§i¥ for I.S.E. by " .

Hans O. Andersen, Indiana University. : \\<‘.
é ; ,) N k [P ‘ e SN

{ i % - R '\__,
Purpose 1~ Y e, o ’”"Y“““h"*f
e NS S :

The purpose established for this study was to compare the

2'

' ;characteristics.qf msle and female science teachers to determine if it
1is possible that ‘the factors that att;act pecple to a partieular career
'choice mifht openate simﬁlarly on’ males and femalep ~ The hygothesis of

:the study’ was: -

/

-

- There are no significant differehces,beeﬁeeQ;male and female

[science teachers on a set of éogh;tive,,affeetive, and behavioral

/measures;, .
! i . .

»

" Ratlonale

Cognitive affective, and behavioral differences between males‘and

females in mathematics and science among fhe general p blic ‘have. often-

‘beegrreported“by researchers. The general public, of course,\includes

a wide variety of people including science teachers. who might be very

much alike. 1In this study, the investigator sought to degermine
whether or mnot affeetive, cognitive, and behaviorai differences existed
between a sample of male and female science teacher and if
differences existed, to di;ccver their nature. This scovery, they
feit, weuld become an impertant first step in trying to undgrstand why

females -select science and science teaching careéers.

f o . .
44
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, - Research Design and Procedures ' K

bour Lategories of science teacher chdracterfStics, thought to
Q\\ ‘ “represent a broad spectrum of important teacher ch raeteribtics were
identified for this study. These categories were: \(1) interth i
science, (2)-know1edge of science, (3) -receptivity to change, ‘and
K - (4) teachers' perception of .themselves and their envirpnment.; |
k A random’ semple of 345 teachers, selected from fous§een sfatee and
including_273 males and 73 females were the subjects of\the study,
The Sample‘was stratified by city si?e, 4and representatiye pqoportiqns
P ; kbf schoolsiwithin each level were randomly”selected. Onc che SChcel'
| | ~ was selected the h{gh school physics, chemistry, biology\or ‘a. junior
' high school qcience teacher was randomly ‘selected: Each Jelecte \\_}
i, teacher eompLeted four instruments, The Science Attitude %dentory (i
/ (SAI) ThefScience Process Inveptory (SPI), The Welch Curric%ﬁ m
Attitqﬁe Shrvey (WCA), -and a teachers questionnaire. ~f
_ ///Teacher {nterest in science was agssessed by scores on the SAI
A /developed by Moore and Sutman (1970) which is a sixty item, four
' '<_' Q’?///,Dption, Likert scale designed to measure attitudes toward SCienre
‘These variables include the score on\ the SPI, the number of semester
houns of ‘science taken, and the numbeg of years teaching were used
to indicate teacher competence, The éPI is a forced chodce (agree -~
. | fdisagree) designed to measure knowledge of pracesses of science -
[ | : (Welch and Pella, 1967) To measure thé teacher's peraeption of
' themselves and their environment, five measures were used. The o
teachers were asked ﬁpeir opinion of their effectiveneqs, curriculum
work faei]ities, and. support they receiveA. A five option sca}e:
ranging from much improvement needed (1), \0 excellent (5),’yas used.
y Two measugeé were used to determine the tejéher's receptivity to
thange. These were a professionalism scale ensisting of teacher
queqtionnaires and the Curriculum Attitude Suﬁvey (Welch CAS).

(Welch, 1979)., The fourteen item professionalis@ scale directed the

the activity during the -previous year These item§ were designed to .

45

participant to indicate the number of times they had participated in 7TV



measure a desire‘to particibate in learning‘actﬁvities and to become
knodiedgeable about new*deveionments;‘ The Welch CAS is a forty~tn0x
item,‘five option Likert scale designed to-determine attitude toward q
curricular change. The’relationshipslef“these instruments are repo:ted'
in‘Table 1. - '

TABLE 1

' Reliabilities ier Teacher Characteristics Measures

INSTRUMENT L RELIABILITY
s ‘ ‘ ) . : .
Interest in Science ‘ : S o
Science Attitude~1nventory‘, ' .932 | -
Knowledge of Science
Science Process Inventcry - .902
Perceptions : ' SR
Fffectiveness (7) S B . .67
Curriculum ! (4) ; .8l _ .
Work Load L Y I ‘ ‘ LT : )
Facilities | (9) ' © . - .88 . :
Support . (3) .o : .75 o
Receptivity to Chang . . 2 = ' ;“
Curriculim Attitude Survey f’~85 :
Professi alism (13) ‘ . 77
S \ . . X

-t

1. The re iabilities are all Cronbach Alpha coefficients.

2. Reliabilities are reported in the test manuals. The rest are
La%culat d on the present sample. ‘

: Five questions which addressed general science education issues
rather than teacher\charaeteristiCS, were inclyged in the teacher
guest ionnaire to cheeg for possible response ,bias on the scale items,
These were used to Qegermine if;either,males or females were responding
to item format rather, than item content.

A multivariate analysis of variance was performed on the data.
‘Science teacher charaeteristiLe was the dependent variable and sex,
the independent variable.. Since-the multi-variate tesp was significant,

«

‘the univatiate tests was’ also examined. Cor f_

i
v



‘Findings

The male scienee;teacﬁers in tﬁe‘study~scored significantly
Jhigher on measures of science- knoéledge and they also‘perceived‘ ¥ o,
their teaching support to be better than the women perceived theirs.
. The female science teachers in the study scored signifigantly higher

on the measure of interest and receptivity eo change. While the w\hen

scored significantly\higher on the intereet measure and men scored

significantly higher bn the process skill measire, the scores of ‘both

~men and women on these measures were high indicating that both groups
. - ~ had high interest in &%ience and a good understanding of the process

skills. A D : | , |
As) a group, all th; teachers had considerable training and

N . experienee.' While thérmales scared signifigantly higher, the high
N standar¢ deviation in Each grcup suggests that there is considarable .
| variance in theﬁnumber of bours of science taken. This wds canfirmed
byiexamining the range which was 0 to over 100.

- There was very little difference”between the two groups' percepfion‘
of‘theif.environmeht in foﬁr‘df five measures. Men however, demonstrated
a signifitantly greater perception that they were receiving appropriate
teaching support. S ' e_‘ ‘ . |

The bias scale showedrno difference between male and female scilence
'teachers. Thiq indicates that there probably was not any response bias

on this set of LikErt type items. ~ -

Interpretations o 4 ' ‘ : ‘ o

The hypothesie“thet ecience teachers ffcm_a‘homogenoue group
~ regardless of sex was not supported; Male and female sciente teachers.
were found fd.be quite. differenr. L o . |

The higher interest and, higher receptivity to change of the women
science teacher can be explained‘in two ways. First, science has
elwéys been:e male domain, Hence ;ths p:obablegthat only highly

T~
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”.L i

. \ : . B )
interested females would risk entering theiscience profession, Second

females tend to be more fearful and anxioqs and theyefore are mpre - “

compliant and willing to engage in behavior considered more eocially

desirable (Block, 1981).  The fact thatr"

ﬁincipals are most frei‘ently

men may be a strong influence on wome leceptivity to- change.

The fact that women do not perteivek‘:ceiding a8 much teachinp

\;support as, did the men may: be a reflect gf{of the truth since moet

- school support personnel are female, m Mmay be receiving more '

< Y

euPport. It is also possible that womem* xpect more support than do”"

men., » , ‘ ,
The significantﬁy higher knowledge s&oréh of men as- indicated by
their scores on the SPI is probably a function of the fact that they
‘Y have taken more. ecience courses and taught science longer than women.
WOmen probably have not taught as long because they interrupted their

. careers to:manage the raising of ‘children.

A - ABSTRACTOR'S ANALYSIS

. ‘ ' :
Welch and Lawrenz hypothesized that differencee betweeé:ngle and

female scienee teachers on a set of copnitive, affective, and behavioral

measures “would not be significant. They reasoned that while: there
are cognitive, affective, and behavionel differences-between males and
females in mathematics or science classes among the general population,
science teachers are a subset of the general population and this,
subset of males and females may ngt dif?er in any significant way
That: is, it is possible that the factors that attract people to a
particular career choice might operate similarl while this appeared
to be an acceptable proposition, it was not supported by the reshlts of
this ;study . " : .

in identifying male~female scignce teachers' . differences, Welch -
and Lawrenz pnovide.an important gzjst step in an aﬁ&empt to understand
why females select science and sciénce teaching cereers, this could
lend to intelligent modification of science progrgms which would

facilitate, rather than discourage, women s entry into a science career.

L]
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‘

: was designed to meeeure attitude toward science, as their measure of - ”

-

v resu}st&.v o . - o . e ) : ’ . ) st

. The ranqgmized design proceaure used by the inv;?tigatore allows i
‘one to accept this conclusion with congiderable contidence in spite of
the fact that females were underrepresented As the authors stated
women are also underrepresented in science which is, of course,-a
reason why this study is important. The reliabilities of ‘the
instruments used in the study similarly add to the credihility of tne N,

"’Welch and Lawrenz used the Moore and butman (1970) instrument which

interest in science. Spme, but not all of the items measure an

interest in science. However this instrument may be one of the be‘ter ' ;‘t‘
instruments availa!pe for meaeuring sclience interests, wkich points.
out the need for additional test ﬁevelopment WQmen scored
significently higher on this\instrument This was explained as a
functiog-of the fact that only the women\who are interested\in science . |
entered science careersg and, when they entered this foreign field,- . ”jiﬂ
thqy became more anxious apd Eearful than men, This compels them to .
perfoqg more socially acceptable behaviors such as expres ing an
interest in’ science (Block 1981). A simtlar anxiety explanation
was offered for the women s higher score on the receptivity to chanpe
instruments. This is believeable. However,‘it is also possible to

-

believe that anxiety and fearfulness would constrain a person and

precipi ate -an opposite reaction.

Anx?%ty could possibly also account for the fact that women ‘scored
lower on the SPI. If women, science teachers are indeed more anxious
than their male counterpa ts, their anxiety could influence what' and .
how tEﬂy learned scienee.gBAnxiety may well facilitaterthe memorization’
of facts over gaining a real appreciation of science as a process. _

. The idea that extra years of teaching may infruence the scores' ‘. ‘ 1?!
on the SPI is plausible, The extra years of. experience may have S )
been eﬁough time to allow mere men - to experience teaching the - ot g #1;
process~oriented courses of the sixties and early seventies. In recent

years textbooks have once again focused -more attention on science as

the body of knowledge, and précess is being ignored. One tends to’

-
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1earn what one experiences and if women experienced less. process

\ Qriented science curricula, heir understanding of science would surely

be more aligned with the science is content belief.

Interpretations of the data lead the authore to suggelt additional
research questfbns. (1) What factqrs influence the science career
choie% of boys and girls° {2) Do women science teachers serve as
effective role models for women centemplatxng saientifxe careers?

(3) How do students perceive the social learning environment in bcienee

| Llasses_taught,by male end'female science teachers? Another question.

that should be asked is: What are the cheraeteristies of good science
teachers —- good male and good female Seience teachers?

This study was timely% well designed, and well reported. The

o authors are complimented. = . = - o | | \s ,
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misconception is termed. the "myth of absolute truth,

 teaLher behavior migé__he sources of the students acteppance of’ mis*

i~

R¢bba, Peter A., Jack A. Horner, and Joyce A. Smith. "A Study of Twd v
1 ‘Misconceptions About the Nature of Science Among Junior High School N
Students:' School Science and Mathematics, 81 (3): 221~ 226 March, )
1981. o
. Descriptors-~*Fables, Grade 7, Grade 8, Junicr High School
Students, *Mythology, Science Education, *Scientific Literacy,
- - Secondary Education,,*becondary Schcol 6cience, *Student Eval~
udtion, *Student -Reaction ;

L
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Expanded abstract and analysis by Michael J. Pddilla and Rosemary K.

~ Lund Padilla, University of Georgia.

. : A . .
- . . E ) i . . . »

Purpose . - : ‘ L | .o ‘ \\“//’j)
c . N . - . \ . ) -~ »
. - B ‘ i‘ .

The purpose of the study was~tQ;detefmine the extent of junior

high age students adperence to certain misconceptions about the pature

-t
of science., . ) ‘\

Rationale S S ‘ o o,
~ ‘ v : | [,

For the past thirty years sciencé instruction has dtCEmptﬁd to aid

‘students develop an understanding of -the nature of scienLL. However, ' .

while developing an instrument td‘bvaluate students’ understanding of
the nature of scientific knowledge, the authors discovered that many of o f

these students adhere to at least two misconceptiens about science. Qné

¢

" which facuses.on

the tentative nature ofkséientific knoﬁiedge."The other miscuﬁceptidn

" wﬁich focuses on the

is termed{the "lawé~are~matu}e—theories'fable,
difterences between law and theories. The authors refer to these mis~ _ e
conceptions as the Myth and Fable, rL%pectiVely Given the nature of '\\\

present day secondary science Lurricula, the authors were surprised at

the apparent degreee of adherence to the Myth and Fable,. In previous

,Lesearch the authors notéd that both textbook sryle and format, 5. and L

conteptions about setence. i f;

. $ . .. . e -
e : : : ' e ’ e

Research Design and Procedure N ” o P e

. A R : . , . L e
> . . L .

: ‘ ) . . ~ bR ’ X !
Participants at a twenty~twd county area sclence fair in {llinois = ., -

'

-
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Hi-eomprieed :ne %ample population.' Public and private school students

were included in the sample of, 102 students. There were 40 seventh-graders

“‘_yzandyézleightfgraders, with 56 males and 46 females.

N

A fowr;een item questionnaire\wab developed. 1Items .l-7 collected

vedemographie data._ Items 8-12 were five-point Likert‘type items, each

of which assessed one of the two miseonceptlons {the Myth or the Fable)

One eample item which assessed the myth was “bcientlfic laws are true
‘,beyond a doubt-" ReSpondents we‘e asked to indicate the degree to which

‘they-agreed or dieagreed with this statement. * The authors ‘claim content

validity of items'8-12. "Two items assessed the Myth (8 and 11) and three
items assessed the Fable (9, 10, 12). ‘

Students responded to the queetionnaire with unlimited time while

displaying their sclence fair projects. Items 1-7 were coded with nominal

-scales._ Items 8-12 were scered.from 1-5, with a score of 3 indicating

a neutral response. To discourage students from developing a respense

_set, the "authors varied whether or not a 5 or a 1 indidated adherence

or non~adherence to the Myth or the Fable. Descriptive statistics
(means ‘and standard deviations) were calculated for éach item using the
total sample, the Myth subtest (items 8 and 11), and the Fable subtest
(items 9, 10, 12). A two-factor _anh@s- of varianee was 'emp'lczed to.

test for differences in acceptance ©

e Myth4ahd Fable betweeh sexes
ani'grede levels. , , - , ) ‘ P
, i . .
.
Findings .

.

'
Descriptive statistics revealed that students were neutral towards

the Myth, and tended toward unacceptance of the Fablg. No statistically

significant differences were found between males and females, or seventh

or eight graders in their degreeewof acceptanee of the myth or the fable.

Interpretations

. ’ ; - “ . g
Although the authors did not find strong agherence.to either the

e

s
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-

TTMyth’or°the Fable among their sample of junior high aged‘students, they.

also did’ not find strong rejection of these misconceptions Given that
Lheir sampie probably drew from more tapuble etudents the authors found
this lack of rejection a cause for concern. The authors concluded that
even these. studénts appeared not to'understand the .conditiopal nature of
'»scienee and the roie bf laws and theories in expldining phenomena.
7 ABSTRACTORS' ANALYSIS ~

Muoh of ‘the scﬁence curriculum development Which took place during

tv; o o EETE o :a - g “(—.

the 1960 s wab based upon creating uurrieula an

t?aining teachers to.
use these curricula that properly represenCed the true nature of..sclence.
From this emphasis grew a better understanding of tRe role of process in
science as well as a richer insight into the scient it c products trehted
through this process. Yet the question remains—-what th dll this new
- understanding and emphasis, do science students ‘have a t ue appreciation
' of the nature of science? Thib Question, which 'is the focus of the’ preeent
article, seems to be a signifioant one in the light of the. laet 20~3O
years of work in gpienee education.

Y . . -
. . -

The authors operationally define the nature of scfence as\Ehose
| ideas embodied in the myth of absolute truth” and the "lagi;are—mature~
theories fable « . Thig definition seems a: bit narrow, egpecially if the
authors wished to draw generalizations and contlusions about the broad
topic—~n&ture of soied&e. Yet both the Myth and Fable are important
ideas in the. nature of soience. ‘ ' ’

s
¢ &

The sample of students chosen is biased. and probably not representan{ve R

of the true population of seventh and eighth graders (as the aQEy°\
admit). * ALl the subjects were interested in and accomplished enough i
science to hawe gotten top honors at Local and disfrict science “fdirs

before getting to'a regionail fair. “Yet it is the biased nature of the
sample which gakes the potential results from this s;udy quite interesting.
I£ any group of middle grades students should"do well, it is this group.

That, the results seem to indicate they truly do not understand eitner

\ T 57 B T S
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the Myth or the Fable should be a cause of coneein to scilence educatdts.

The most serious difficulty with the study involVes the. measurement

7(5‘ of the Myth and Fable. While the authors say they gave a 14 item ques~
‘ ¢

-~

¢ \‘ ticnnaire to the students, items 1-7 focused on demogrephic data only
o and 1tems 13-14 dealt with an issue not relevant to this st&ﬁy._ Thus

e T e ﬁ\only five items on the test, two for the Myth and three forN:Ee Fable
subrest, were used to measure ‘the nature of sc1enée. -The relidbility )
| of the tegt was not reported. With this small riumber gf items, it could L
~ - ©  be assumed that the test and subtest reliabilities might be exceedingly
- ' low. If this is the case, then the mean response of 3. 04 on the Myth
misconception and 3 53 on the Fable might only rEpresent random résponses ’ |
to the questions. - 'The authors iuterpreted these two scores as Indicating ;
that the students were neutral on the Myth and "tended toward disaffirmatioﬁ;
on‘the Fable. Yet, without reliability data, no conclusion can or should

s+ be drawn.

The authers"also report that the questioﬁnaire was content valie
‘because the researqhers themselves constructed the items from explications
.of their own previous work on the two misconceptions. Had they gone a,
step further and asked some independent experts to evaluate whether | he
items matched the explications of the misconceptions,. it would have ‘t' | - i
strengthened their claims. However. the validity of the questionnaire .

Y .-+, ~ might be a moot question since a test which is unreliable (as this one ) _ *

;t | upotentially is) cannot be a valid test. | _ o -

‘f".g e Ldstly, the use of grade as an independent variable can give science
{f‘~‘ ..‘  ‘educators some important informdtion about what abilities and under~
.fﬂstdndings students have at certain polnts in time. however, comparing
;fiseventh and eighth graders dees not give us much Information because

the students are 'so close in age and, - An all probabilities, experience
e ot and: ab&lity "BELSUSE most -educaltonal researthers must work with avail-
| - 3able populations of students, the authors of this study should not be

O severely criticized for this shortcoming. It would have been much more

s e I = - ?\‘
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L S enlightening and’ the probability of finding grade level differengts

' would have been greatl§~enhanced had more disparate grade levels been

tegted, however.

. ' . SN

*

In summdry, the authors reported on SCudents

v misconceptions dealing with the nature of ScienLe.

. ~,

undefétandingsscf two

Yet the results of

this study probably should not QXegiven too much credence because of
b

the seribus lack of ‘test and su

sentative of what the students really knew about the Myth and Fable?

st reliabilities.

Were the mean scores

ori the two subtests a func;ion of an unreliable test or”wé:e*they repre-

-

Futyre fesearch-might help to enlightenksciencé educators on this iésue. 
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~IN RESPONSE TO THE ANALYSIS OF \ 4,\\

Rubbd, Peter A., et al. "A Study of Two Miscbnbebtions About the Nature -
of Science Among Junior High School Students' by Rosemary L. anc
Michael J. Tadilla. Investigdtions in SLienee Education,
10 (4): 55-59, 1984

h f. .
| v Peter A. Lubba.
A bouthern Lllinois University at Larbondale

i © e . ' - ‘xi .
T C 1 Jack K. Horner T
Science Applications, Inc., Colorado Springs, €O

i /
L. / .

) ﬁ_recént issue of Investigetions in Science Education contained an

_abstract and analysis of the research report, "A Study of Two Misconcep—
- tioms About the Nature of Science Among Junior High School Students'l
(Rubba, Horner amd Smith, 1981) prepared by Padilla and Lund Padilla
u& ;‘.‘ (1984). ﬁn the analysis the abstractors raised three difficulties

/ they perceived with the research. In this response the researchers
/‘ will argue that each of the three points was. inappropriately raised
/ I . y,
f - First, the abstractore state, 'The authors operationally def ined
// - the nature of science as those ideas embodied in thé 'myth of absolute
;i truth' and the 'laws«are—meture theories fable' .. »leS definition seems'
jm‘f‘ : ‘  a bit narrow . ; ! Lontrary to the abstrdctovs claim, t i resgarchers
did not state an operational definition of the nature of science 4n the
report. In fact, at the bottom of page 221 of. the report, tie researchers

13

state, it is generally agreed that an adequate ‘treatment of the

‘nature of/science in secondary school should dispel, at the least, the )
grosser mieconcepfions about 1it. The Myth and Fable are two of the more
glaring delusions students in selondary school might have about science."
L}
Secandly, the abstractors imply the, researehers failed to expose

the ". . . Lias and probably not representdtive coe nd«ure of the sample.
However, in "The Sample” section of the report, the researchers clearly |
describe the select nature of the sample' "1ue sample consisted of 102
“seventh and eighth graders who displayed science pr@jects at a regional -
(22 county) science fair in Illinois during” 197 g Later in the report,

in association with drawing a conclusion at thﬁ botnom of page 225 the

-
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resegrchers again retet to the selact nature-of the sample

\

The third and "

.most serious difficulty

abstractors concerns the measurement instrument used in the study.
assess students

. " rulsed by the
particular, they ware critical of the researchers'
_reliability values

Loy
r the set, and sub—sets of,

-failure to report

the five items used to
ence to the Myth and Fable, and of the procedures
the researchers used to establish items content validity

‘the researchers again refer readers ‘to the research report wherein the

In response,
research inssrument is tlearly identified as a 14~item’ questionnaire.

n; addition, the questionnaire development proeedures‘described in the

rcport are broadly accepted (Ary, 1979, pp. 17/(~- l/u,\Bubbie 1“83"

- pp. 209~ 222 balley, 1982, pp. 109-~154; Best, 1981, pp. 177~ l?o, borg,
1983, PP- 415~ 435 Gay, 1976, PP 1A9“13U)

(4

devices with limited populations..

i , .
Unlike other types oﬁgfeasurement instruments (e. &., tests, inven—
torlés, scales), questionnaires typically are used as one~shot data gathering

‘!
Most questionnaires contain items which
individually or in small sets relate to a diversity of research questioué.

validity of the items, but not their reliability.
-

Given these considerations, it is common practice to establish the content

}

Iu fact, it ds not
meaningful to assess the internal reliability of most questionnaires
because of the hetetogeneous nature of their ithS.

In-hindsight,

it might have been advisable for the researchers to
have sabmitted the ‘pools of questionnaire items constructed for the.

Myth and Fable (Rubba, Horner and Smith 1681, p. 223) to a panel of experts
for the pnrpobe of having the items'
‘researcher questions,
perceptions. Still.

content validity judged against the
if for no other reason than to avert inacturdte

tne'researchers do not believe a much different
‘set of items .on the Myth and Fable would have tomposed the questionndire

Efftctively, the queqtionnaire items were content valid in that they were

trivial variants of the substantive structure of the Myth and Fable as

these misconceptions about sclence were charactegrizéd by the researchers

T
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\
Lﬂéﬁﬁer and Rubba, 1978; 1979).
\

i In summary, it would apgggx,£0»ghe researchers that the three pdin:s

~of ecriiticism raised by ife abstractors rest on rather serious misunder-—

standiﬁgs‘Of the resgé;chegs' claims.
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Ogunniyi, M. B, "An Analysis of Prospective Science Teachefs
Understanding of the Nature of Science.” Journal of Reéedrch in
Science Teaching 19(1): 25~ 32 1982.

' Descriptors--College Students, *Cenerdlization, Highe
Education; Majors Students; Measures Individuals; Phi osophy,

- *Preservice Teacher Education; *Science Education, *Sclentific

Concepts, Teacher Attitudes; *Theories

‘Expanded abstract and analysis prepared especially for I S.E. by Joﬁn\

P. Smith University of Washington~

Purpose

v -

The purpose of this study was to determine if prospective science

‘ teachers in a deveIOping country tend to ascribe to.a particular point~.;

" of-view relative to the language of science as described by seven

selected philosophies of science First the author ‘had to develop an,‘
instrument to measure conceptions of the 1anguage of scilence as

proposehvin the formal 1enguage of ‘the selected philosophers.

In developing countries, as in-developed countries, onerof the

; major ObJECtiVES of science instruction is the development of an E _

understanding of the nature of 5cience. It i{s expected that science-
teachers would not-only'hold,‘but,gin tﬁeir ihst;uction, present a
view of .the hature of science consistent with a view held by practicing
scientists., .

" As the author points out,‘a concept of the nature of science is of

necessity complex. Such a concept must include all- those factors, e.g.

" .processes, products, ethics, principles, etc. which affect inquiry in

science. However, as-m&y,be/expected, there is not unanimity with

regard to a single description of the nature of science. \Rather the

‘nature of science is seen as having somewhat differing structures when

described by different philosophers of science S ) :
It is assumed, and Ogunniyi's concern, thdtkSCiehce teachers do
have a valid and coherent cofcept of'the_natdre'of science‘thet can be
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~ however, not much has been done to determine to -what extent the

,assumption‘is well founded.

=

expressed in their science instruction. AS'Ogunniyi points out,

-l

(1) The stateménts’ about the 1anguage of scienee reflect viewpoints

Reseatch Design and Procedure k ' ’ ; '.\\ B

-

e .

The first step in inVestiget ng science teacher understanding of
the nature of science was the development of a valid and reliable |
measuring instrument. Since the nature of scienee isfbound in :the r
¥

language of " science philosophers of science whose wr tings dealt.with

ments that could be considered to reflect

~ the epistemofogy of science were used asﬂie basis for obtaining state~

oints~of~view about the

nature of science. o - | e o,

After an extensive review of- the philo ophical literature, the

" works of seven philosophers (Carnap, Lempel, Frank,.Kememy, Nagel, and-

Popper) were seieeted to provide the basis for developing the,Language

of Science (LOSj instrumént The first forn‘of the instrument oonsisted

of 57 statements characteristic of the language of science. A statement

was included if it ‘met the approval of four independent philosophers
using ‘the following selection criteria: |

of the selected philosophers as closely as possible, B ]
(2) The statements reflect‘va;iedvviewpoints of the language of sciencei
(3) Each statement is capable of being subsumed under only one of_the J

weil defined categories: -definition, characteristic, function

formation, etc., relative to the nature of science;
(4) -Any‘statementueonsidered'as notfbelongingoto‘the stipolateo
categoriesior quoted out of context is to be eliminated.

Using the .pallest number of statements by any one philosopher, six
non-overlapping statements were selected from the work of each ‘
philosopher. To this total of 42 statements, were added 15 overlepping
statements that coéuld be attributed to a least two philosophers.
Thirteen additional statements from sources other\then the se#en
philosophers were added to check the consistency of the instrument. A

,,/\—"“

review of the instrument was made’ by ten science educators. - The review -

L
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resuited in the rewording of some items andothe elimination of two of
the "additional statements.' The total number of statements et‘this;
stage was einty ei&ht. "‘ ’ _
After administering “the instrument to 85 praeticing teachere and
discussing the instrument with them, the author decided to revise the
N . instrument further by including statements characteristic of the 'new"
emphasis on the "nature of science. " Consequently, Ogunniyi seleeted
seven statements from Kimball's Nature of Science Scale for 1ne1usion
in the LOS.  To keeptthe instrument from becoming too long, nine of.
the'”BVer—lapping and.two of the "additional statements” were dropped
for a new total of 64 statements on the LOS. )
The final 64 etatement vereion of the LOS was then administered
‘,to 53" University of Ibadan, Nigeria, prospective scienci teache;s at
the beginning and, end of a semester—long science methode course, ’ihe
purpose of administering the instrument to this group wae to determine
what effect a methods course modified to emphasize the development of
valid understandings of the natute of the languagéiof science had,on
'prospective science teachere. . The instrument was aldo administered
once to a control group of 53 science majors at”the same university.r
The author reported Los pretest reliability was 0, 91 (ueing the
Kuder-Richardson formula 21). Posttest reliabiiity was also 0. 91
L ¢ . The results of the study are reported in terms of percentage of
SR students aggreeing with individual stat',ents about the Language of

; ¥ Science. For the preserviee ‘science teachers, the results‘reflect

preferences both before and after taki the epecially qesigned'

science méthods course. The preferences of the science majors are

also included as a percentage of agreement.
0 B
N ,: T e e e

e
-

Eindings'

T

" The prospective science teechers tended to prefer the. Ianguage of

science as defined by Hempel followed cfﬁggay by preferenees for Nash

. Kemeny, and Nagel then- Frank Carﬁap and lastly Popper. After taking

the science methods course emphasizing the 'mature of sclence,” the

\ .proepective scilence teachers indicated 8 preferenee for the views of




i . ) 'S. f S . & B o e
T A , " - - :

S Y Hempel Nash, 1rank andfétatementq attributed to "a11 the philosophers”

‘and a. lower preference for Carnap, Kemeny, and ?opper. Their agreemént
with ngel ;emained the same. The pattern of preferenccs of the S&iinCL
mgjora was’ the samc as for the prospective science teachers with’ the

-

’,egceptlbn of' a relatively higher percentage of agr\\ment with the

S 1[4views Qf'Carﬂap and~Popper than accorded by thg prospective science
s A N - -
L@ W' teachers.. . | . _ . . .
‘{ ) In essence, both groups of studentq tended to. agree with - btaten'

_J\ : "’{menta reflecting a moderate or empirlcal point~of view as oppased to
S o
oy the strong—ﬂﬁahctivist p051t10n of Popper or inductivist positxan of

Lo : Larndp; ' oo v o

r ; . .

. ‘ .
With regard to the additional qtatements and nature of science -
' ' statements (kimball), the aqalysis indicated that subjects

‘. (15‘ did not consistently distinguish between empiriecal and theoretical

- *

, concepts orflawé, and c ; b ‘
3; ’ (2) did not consistently hold valid COncépﬁions}of‘the ”natufe;of
i ' vSCienceJ" M o e o .

- R -
¢

. , '. . ‘ Lt '~ . ’ . .’ | ‘..' ’ : .
' : s L . S N ) : ‘ '
L * . Interpretations e : : _ ) . o .

PP ‘ : : ' -
K = , oY . [} . : 4 v . : o _ .
PR L4 P 1‘ PR S e . : 5 «
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. 'Gencrally, bath proapedtive scitnee teachers and scienae majors"‘

preferred Hempel L) statemeﬂxs with regard to the nature of the’ Ianguage

g R e e el -

y "
of sclence.- Least preferred was ‘Popper’s Qoint of—view. Lxcept fpr a

' few statements, there did not _appear to be any syq:ematic d%{;ierehces
ge of :

’

~

-y betwecn the two- roups with ‘regard to their-viéws on the la
S g g

[

.’Sciem_e I T , ,
. " The author has suggested that future studies examino the vi;wpoints

+

. Lo of Lmildr groups of studcnts LrOss ~culturally, examlne Hempel's "

! .

RO B phllebophy of , thé nature of science for its implications for bcienge

;nstxuction, dnd Lompare the viewpoint; of science teachers with thOSD

s " ot science test. » Finally he raise% the question of whether the

— ‘.‘_i_ s e e e e e v e (ert b e e e p— ——— L e e n I S,

2 :
Ve development of instruments focusing on other elements of stienLe Cafea,

ethlcs, methodb,'etc., might hot also contribute to.a better under-

)

Lo "‘ standing‘of the. natur of science. '\w
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1

_ Ogenniyi's study raises some interesting questions not-only with
“HregardAto the view gf ehebnature of science held by prospective
teachers but also with regard to how students develop a viéw of the
fnature ef Science and why ope particular point~of—view and not another. ‘
It is not too surprising to find that both the prospective science:
.‘GEdLherS and the science magere studies tended to share the same view
of the nature of sclence if one makés the assumption that the under~
gradudte training in science of both groups 1s eseentidlly the same. at®
_ o the University of’ Ibadan., And if that is so, then one may ask " to
e L what extent is it valild to infer that the view of the nature of ecieece"
fpfbferred by the two groups of students is'a refleetion of the view of
. the nature of science held by their scientist/professors?" 'Or, knowing '
that they must agree or disagree with each statement, . do these newly
’Atrained in science simply tend to be somewhat Lpnservative in their
(point of view and select moderate statements (Hempel) as opposed ta the
.more pplarized and eonceptually riskier posi:ions ‘characteristic of
Popper and Carngp? ) _: St o IR W

* One might also ask what'roie should science ela.see‘and‘science :

S me thods classes play in developing a coherent view of the nature of

d ;.scieece in cenjunetion with teaching ;he con§epts and processes of

. sclence and procedures for Ceaehing sclence? Obviously studeq;e do
develep a.point~of ~view about ‘the nature of selence. Is it the one
1ntended? If gne s point-of~v1ew can be modifled by a seience methods
nlajr emphaeiaing\the nature of science (as suggeSEed by this qtudy}
then one might ask how stable or-coherent is one's pOlﬂt ~of~ view as‘“

: . developed ineidentally through course .work in science versus the

effeets of direct instruction on the nature of SLi%ﬂLE7\'
In the -main, Ogunnlyi s LOS instrumeﬁt has provided us with a

means. of identifying one' s view of the nature of ‘sclence in repreeen-

.

/ tative terms thdt may be expanded into a more complete axd coherent-
“”.59 e philoqophy as deseribed in the compl!!'ﬂ works of the selected -
' phi losophers of seience represented in the inetrument

'The meghodoldgy followed by Ogumniyi in develcp . the LOS appears

__m_;_m_ﬂ_m_ea be. eeﬁsxstent—witﬁ customary'prdetiee' Tis samp of statements

. '&’ . . . ‘ * . -




. . oS . . e

was bdlanced in number and ki and represented'the entire range of

phllosophxes of scignc&. His use. of experts in detexrmining LOHt@ﬂL

Validity is commendable as @re his pilot study dnd Fevxew Eynanother ’ K

set of experts as he continue s effort to refine the instrﬁpeng. —~ |
Although is.migﬂt'have_been‘better to-have randomly;selécted

subjecés in thé'treafment‘and control grouﬁs, the sﬁbjects‘sele&ted '

reprcsent the reality of doing research in a setting where the researcher

must use intact, available groups.

“~
-

My greater concern is with Ogunniyi s andlysis of the resultg of
the stu&y. 81nce he reports.the results only in terms of percen?}gés,

. the reader has no way of know1n§‘f% the pre~p05t Lhanges are - .
.o significant or,not. Likewise treatment -gontrol group differencgs are

l. . also difficult to Lnterpret. While Ogunniyi Téports a modest pre~post

shift for the treatment grOup,\one hds no way of checklng that since

“ !3 o the criterla for repnrfing Euch a shi;t }r\'not evident . One might alsa""‘.‘ ’ siy

ask 1f any differences are due to pretest posttest pre ence or-to
inetruc ion in the géthods class. Pinally, are the chgng ; .
.systematls\\\One might jﬁst as easily say\ggﬁt the khanges andfa

differences are random in natgre and do ndt reflect ‘a change due to . f ' —

'.\ - /
Lnstnuctxfn. . o d T :

o i e € g & i S £
NS

\& As wgfh-me stuéges*vf thib Type, In” parti%blar‘studles of
. 'ﬁn erstanding sc1enpe, the researgher stops at reportn€g the tesults ‘\\;\\ R

scribing the beliefs of the respective grou’s lp my opinion,

OgunniyiNs work providts“ basis for taking that next step 1nto the
f....\\\\\ rei}m Qi examining the effects of sciencg instd&ct on Qf the development : : .
. v of a view of the natu e of scienco overjtime Tht?: arried further, <:f
’ his work may engble us| tg identify one's point-of-view as opposed to. %

those aspPLt that\have no influence pn developing a {itw of the nature

\\\ of saienca.v To me, the prospects for future research initiated by

-4 -
' Ogunniyi's study are most exciting and deserving of carefpl gttention
' TN o -
! : ¢
\ N - . 3
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 IN RESPONSE TO THE ANALYSIS OF
4 ‘ R . . r
Ogunniyi, M.B. ”An Analysis Q§ Prospective bcience Teachers' Undetstandlng

of the Nature of Science, by John P. Smith: lnvestigationa in xcience--{§”

w

. Education, :10 (4): .63~ §8 1984‘. , ~
M.B. Ogunsiyl 2
Univerbity of Ibadan, Nigeria Qo

f . . &

*"sciehcé’reflectedAtheir”instructors’ viewpoinfs or merely represented
, o their taking a moderate positibn irréspecti?e of iﬁstruction'is a genulne
~ one, considering the limi;ed nature of :hb report. In fact the article in

question (dlthough published rather late) was merely‘the first stage report

of the whole stﬁﬁy. In ancther report published in the African Jourgal
of qucational Research Vol -2, No. 2, 1979, a much nore detailed dnalyeis

" of the study was done. The means bbtained by scignce majors, prospective
* science teacheérs and the scientists who‘taught.themtwerg quite ddentical,

i.e;;.34;27, 32,87‘apdr34.78 fespeétively,' The posttest means of the

experimental group (prospéctive‘science teachers) was 35.25. ‘Bécause of .

N the-smatt-momber-of- svﬁenﬁsts.ffnmewm-ﬁn-mpmﬁed)*-m-iy-?-ﬁvs'torm» ~M__,._
\ \of the two groﬁ§s of students were campared usiné UNOVAf 1 shall refer’ ;' |
’té fhis‘later on;’ e o . o f- ‘ ) N (: S
[ e ' ’ . . . L - ‘
- The conclu§ion that can be drawn from this finding is that: A(l) .

thc subjects have been exposed to similar vi?wpoints of science, mo&t
|

ptob@bly,, tuelr Lnstruﬁtorq VLLWpoints, and {(2) the subjeats have expresbed

their own opinions about the nature of scien e.; Whatever the case, there
is enougﬁ §v1dendb to show that the subjects enerally,prefgrred'Hempelfé
VLewpoint of science and that' the treatment group tended to shift their
Viewpoiﬂtb of science after taking a science mathods course. Why they '

preferred Hempel's VLewpoint of sq\encé'require‘ further investigation.

, AN
The patential of his viewpoint of SLience for (l ssreom instruction is

certainly worth close examination.

Smith's. concern about wﬁétﬁef or not the subjects' viewpoints of o
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What rolcs saicncg.and bcience methods Llabb&b should pldy will depend

- td a laxge extent ‘on the’ way the ciasseb are organi?ed and what polnt —of -7

~wxow of snienoe is emphaaized l; should be ewpected that\regular science
courqes woulc help students to. develop Galid v1ewgoints oﬁﬂscicnce.A'?hls, o

vory uften, L& mot thc\cas%f/’whac one-encountex in most beicnce clasbvs

\'15 4. SLflLS’Oi lectureb intgrsperaed with 1035 hours’ of prdCtiLdl wgrk o e

.Lﬂnt rned primafily with the‘Werlficatlon of Llassical experlmenéb rathe

€

-

AN K and rafi@ction woulﬁ certainly f§11 this gap left by the regulsr sclante ﬂgf

LR course Ev-be é&f ctive howev%F;’ample Opporgun1ties should “be providgd

for student& Lo 1edrn and test. naw ideus and tachniques‘ ask questions, ;f'.}“‘.

- K

1%,d;scu§s, réjte models,~etc. iJche bdmg wdy acxcntists do. B “f‘f‘; Ly

f_\ :", e

s

. L
i

‘:&5 ”ﬁf' RUPIEN the. pre sent study I have been able to dctarmine how a sc;enge

& de

‘-

Vlcwpointb of bLiéDCL. Wth ‘the mean of the treatment . group was compdred
w1th the mean of- the Control grOup an F. *'Statistlt of 0.24 (x= 0. OJ)

was obtained inaicating Lhat the ﬁlfference betweﬁn the two means ‘was not

s -

staLLsticalLy bxyniflgant. but when th pn%ttest mean of the former was -

PR . i T

'J“Lompdred with thi_ﬁah “if*thf@%ﬂ{{er anmh - value of 11.59 Qx = O OJ)

e e e

rzuiy qun~gnd;ﬁ investigativg stiVltle A agi’ngu methudﬁ coureL : IR

fﬁ_p:w- ‘ mqthgds aaurbe dctually affected si&nificangﬁy prospectiv 8¢ iente tedche st L

- was obtalncd iqdigdting that che diffgrence between the two means was

" . stlfl%[lLdlly blg'ifxcant."lno same is true even dt % = 0. Olleve

AR

Such a hlgh ﬁignifﬁcamt differenée between two silea; groups c0uld not havc
happvned by chance alone. That ghis absumption is well grounded is furthtr.
rclntorced wheu the pretest and the posttest means’ of the Lreatmgnt broup

~ S WUIO comp&rcd The F ~ stat;stic thained for the two means was: 14,03

e

Lndxad;Lng that thufbald mothods Course did have a'Qiynificdnt influenvL

e . e -
. .

on the subjccth, vi

.

Lo
yoo : : .o '
A

course mdy ha e influenked qubgegtb shift Qf viewpolnt { asked the suhgectsfh_

-~
to makhrtree Lomments on each statement on thc 1nstrument and to expldin

y oo ' why they rQSponded in a pa(ticular way. Although it is diftigult at this
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oA .dqtage to be too specific, lt is quite cledr from the vq;ious comments made

«by*tho subjects that certain variables, vig: questions, arguments, dxqvu%sions,
. extra, xeddin& etc.,'involved in the said course did hdvexaome impact on their
. overall point~of~view of sciencg., 1t dppears that a sciehce methods which
. © -permits ample cpportunities {or 1nf0rmal discussions before and/or after
l .class stiVitieS will prabably promote the development of more valid vLew~
;"‘ "‘. o pOian of. SLienc; than one lagking such opportunities, Ihc relative import

YR of thi _reflective aspect of instruction des arves close attention, - .
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