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BASIC STUDIES ON ANXIETY ABOUT TEACHING SCIENCE IN PRESER VICE ‘
: L , ELEMENTARY TEACHERS : ,

. Mary E, Westerback Geol Department and David Roll, Psychology Department
b . C W. Po College, Greenvale, New York 11548

¢

The format and atmosphere of a symposia permits discusgion and interchange of

ideas and .the formulaticm of new avenues of research which would be difﬁcult or

- &~ e

impossible in a more formal environment,
This presentatlon will focus on the major trends found in the past five years ofc . .

b -~ L] - ~

v research atC. w. Post College'. Stathtical data previously reported or currentlm

R)

_ under review for publicatlon will not be presented We would hke to share w1th you - .
L | the rationale for the studies, some of our learning expeﬁences ;nd our future plans,
Frve'years ago, when I (Westerback) began work on my doctoral dissertation,
° . it was imposﬂible to imagine that today I would be part of a panel seekmg a‘nsWers to
| quesﬂons raised at that ﬁme, These issues xould not have come to mind 1f Dr. F, James
Rutherford and his successor Dr Fleteher Watson had not provided graduate students .
at New York Umversity with an informal place to discuss ideas a.nd if my dissertatlon
chairperson, Dr Judith Klein had not asked provocaﬁve quesﬁons. We hope the
presentatlons today wxll stimulate discussion which will help researchers to gam
insights into the problems associated with anxiety about science and sc1ence teaching
The initial study at C. w. Post was conducted durmg the 1977-7 academic year

The researcher investigated the . relaﬂonships among attitude towar teaching sc1ence ,

anx.lety about tea.ching science and demographlc variables (high school and college science ,
. - .\ .




‘was changéd In a: pos‘itlve direction durius the" sé’&ﬂéncé of science couraes. Smdents
with posmve attitudes tended to have low anmety levels Students who reported negative
expenences in science had higher initial a.nxlety scores,«but this effect was diminished
before the courses ended. The initial study was replicated during the 1978-79 academic
.year to prov1de "base line" smdaes as therefwere no comparable studles in the li;erature.

Subsequent studies focus on the study of amdety rather than both anxiety and attltude
, 'because an:nety is more precisely defined and measured than attitude, amnety is a

7

consistent concern of science educators and very little research has beén done on the

i

subject on preService eiementary_tea,chers © . .
The assessment instrument used in all studles was“the State-Traut An:neiq,r Inventoa\ry.

The mstr:umen tams two scales,_ the A-Sw.te scale which measured state anmety,

a trans1tory emo hal state which can be influenced by trainmg and the A=Trait scale

which measures latlvely stable indiwdua.l differences in anxiety proneness (Splelberger, 1
Gorsuoh and Lushene,,1970). There are presently two f_Orms of the scale, Form X and
Form Y. The Y scale has been develgped recently end was sent to Wésterbaok by
Spielberger pnor to publica.t:lon of the manual for its use, Splelbe\rger state® that the b
X Form con’mined several items that were more reflective of depression than amdety
and that several.items had-poor psychometrlc properties for samples of high school

- students. (Spielberger, ‘ 1979)° " ) 1

. ) . -

Each scale contalns 20 sel.f Teport items like "I feel secure, ", 'l feel frlghtened. "

and ] feel self-conﬁdent " (A-the Form Y) and "I feel nervous and restless ",

JeeLsaﬁsﬁedmithmyself.Land "I feel like-a- fa;llure—lL{A-Tra.lt Form-Y)—Each ¥

sub;ect is asked to rate the 1ntens1ty Qf his/her feelings .
-2

Dreger (1978) states that the STAI (Form X) is one ot‘the best standardized measures

v o

of anmety, 1£ not the best. Becauee this scale is designed to measure"simatlonal

- -

,l. . s ’ " ' 5
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condiﬁom, test-retest measues are low,, ranglng from 16 to .50 with a median r

.

- - e i e I e i S

“of only .32, Coefﬁcient alpha measures of internal colgistency for the X form ranged -

from ‘82 to . 92 (Spielberger, Gorsuch and Lushene, 1970), -Westerback found the

o mli&bdlity coefficient for the Y form administered to 103 sub]ecja.during the Spring

_1982 semester was .95, ‘

/ . . .. . -

R Test-retest correlations for t’ce A- Trait" Form X ranged from . 73 to . 86. . _
. "a; B é ” '
‘-. .
\ * (Spielberger, Gorsuch and Lushene, 1970) Westerback found the coefﬁcent alpha .
coefficient for the Y form administered o 103 subjects during the, Spring 1981 seméster
. f

N . ) c b 4
fae was ., 92 : |

R v N -

Correl&tion coefﬁcient for two administratione of the X and Y-forms (94 subjects -,

“@

. .October 1980 and 103 subjects May 1981) ranged from . 93 to 94
. The studies conducted during the 1977-78 1978~79, and 1979-80 ‘academic years
at C W Post were done w;ﬂx the A-State acale Form X, Al studies conducted
since the Fall of 1981 were conducted with both A-State and A-Trait ecales of the Y form.
Tables 1 and 2 s\how the means and standard deviaiﬁone of most administrations of the
STAI from Fall 1977 to szjng 1982. It can be seen that when both the X and Y form
are given on the same day, the initial A~State scores are higher on Form Y. The difference - '

]

between the initial X and Y scores is not ﬂgn.iﬁcant but the pa.ttern appears to be conmstent

* hall emdies the headings were changed ‘rom "Self Evalua.tion Questiornaire" to

q.eit’ner '"How Do You Feel About Teaching Science! or "How Do You Feel About Teachmg
Minerals and Rocl;e" fol; thé A-E‘»tate scale, and "How Do You Feet in General" for the

A-Trait scale These chang)ashwer,e made, w1th Splelberger'spermissxon beoalae the - I

]
-

researcher felt that the original headings might be perceived by the studenm as a measure

of the1r emohonal siability and not a measure .of the ;wlmge about teaching or life in

&
. .

<
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.‘\ . ” .




¢

Table 1

v -

- A

_MEANS AND STANDARD DEVIAT{ONS"FOB THE STAI (FORM X) FOR PRESERVICE ' .

" ELEMENTARY TEACHERS AT C. W. POST COLLEGE e
O] L / \“ . . . ' \‘:
- ‘4 ‘; ] ) . 7“ » ’
: N ADMINISTRATIONS _ ’
. N September -October . pecZinber May )
A-STATE
" 1977-78 + 78 48.17 .. 45,58 41,86 = °
- . 11.34 " 10, 83 . lo.63 -
[ 29 A .
19%8-79 . -~ - "7 49.90 , 42,58 42,21
11,17 ' - 12.76 12.45
© 1979-80 92' . 49.34 - 41,78 4297 ©
. / 1125 . " 9.34 11, 12
. L A . }
1980-81 94~ T 45,59
: . : o 10,78 _
1981-82 67 . 46.18 . ) - F
¢ : 12,97 k ’
. . \'
1977-80 .
Combined 241 49,27
. ’ 11,37 . "
- . [4
Females . 223 49,52 ‘
ell.ss‘ '(’ - ¢
- \
Males 18 45,38 _ . PR
6.34 ° ‘
A-’I‘RAIT \
—— ———1979-80 —— 93 - - - 3857 - e
- 6.92
. ‘ ’ .
. ‘1980-81 94 35.63
8. 69 ~
198182 - 67 3419 v,
» 7.35 -
Al H o
- \ -
[} ° , .




Table 2

.
-8

[}

L ELEMENTARY TEACHERS AT C.W. POST COLLEGE

‘5

MEANS AN D STAI‘{DARD DEVIATIONS ‘I"OR THE STAI (FORM Y) FOR PRESERVIOE

-+

-

- 7
) AN " . A - . -~ .
o - . ADMINISTRATIONS
R‘ - - . * + -
- N Septe:nber " ,Ottober December January  May
\ M N L
A-S’I\‘ATE . '
[ . // «
1979-80 92 41,78
. . 9,34 -
1980~81 94 ; 53.62 47,18 42,05 -
' 170 11.37 10.16 \ .
. (Subgroup of 39 54,18 45,662  40.80 42.18 4]. 3t
" N=94) ’ 10, 81 9.57 - 9.89 8.60 11.85°
;-\ (Subgroup of 25  53.72 _ 47.64 41,60 41,52 37.48
N=94)- 12,16 *  -10,76 8. 59 6. 82 8.1k
 1981-82 67  49.29
‘ . 13.43
s 27 g 48,19
' 12:75
~ . 9 : +n
_A-TRAIT - y .o, -
.1979-80 92 , 36, 56 33,70°
' . B 6.92 7,43
1980~81 94  36.86 36,42 35,48
. V7,32 8.72 8.70 +
.(Subgroup of o ]
N=94) 39 . 36.80 35.82%  35.46 34,77 (34.26 .
6.40 7.38 7,81 8.77 8. 8
(Subgroup of J N .
. N=94) 25 36.52. ©_ 35,249 3540 33.08_ . 33.44 .
' ' 81t 8,0k ~8.89 7.79 8.60
1981~82 67 34,84 .
. ‘ 17,36
. - P)
27 ’ . 33, 74P
L A < 7. 88
' @N=38 Dnitial administration °N=9I IN=24 8 .
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The direcﬁons, which are critica.l should be speciﬁc. (Westerback 1979 and

Westerbaek and Gonza.lez, 1982)

- -

\

\West?rback has admmistered the STAI to 646 subjects (many several times) o

\4

- i

) sipce\ﬂae Fall of 1977. Even though the stindard deviations for a parﬁcular sa.mple

may appear high, ccneecuﬁve trait scores for an individual al‘e amazingly cons1sta.nt

=

and conaecuﬁve state scores raﬁonal

r

‘

Four comectrﬁve studieu on anxiety about teachmg science in preservice elementary

r A

. teachers were conducted at C,: W, Post from September 1977 through Miy 1981; (Westerback,

1982 in review) The purpose of the researcher was to determine: 1, if the increase in
* 4
\ 3 ' B ‘
instru;ﬁona.l time (sequence was increasedfrom 100 minutes per week to 150 minutes
per week to 150 minutes per week lecture plus 150 minutea per week laboratory);

»

2, the order in which sh1denta electedwouraes (physical science - life science) and
8. staﬁing patterns a.nd/or faculty behavior signiﬂcantly aifected anxiety about teachi;xg
- science,. . . } . ) ' _ '
) One of the most i:ntemeﬁﬁg.ﬁndings was that 'although 10 different teachers were :
mvolced in. the sf,‘edy signiﬁcaht differences among the anxiety scores of sﬁdenix in .
v - " ) PR . . :
classes taught by different instructors was rare. In only'tzvo instances did teacher
: behaviao1" cause an ‘i_ncre_ase in anxiety, Gl.'ading 0;1 a curve caused an increaae in anxiety

bece.lise the sq.ldents ﬁerceivéd they were failing the course. When the teacher diSconﬁpued 2

this practice a.?x:lety levels dropped. I another case the apparent emphasis on memorization ]

~

N

‘increased anxiety levels. ‘ ‘ o~

~

-
£
“

. that
It became apparent{alﬁmugh itis mterestmg to note that anxiety about teachmg .

science can be reduced during a sequence of science content courses, the ideptification ‘

4

t . .
of specific causes of anxiety about teaching science is also important, During the 1980-81




T [ : ~

e academlc year the Research’ Committee ‘f C. w, Post College pro‘vided ﬁmding for

David Roll to direct a Sc1ence Amuety Workshop (Roll 1982 in prog-ress) Although
50% of the lI9 students eliglble to participate in this smdy mdicated interest in attending .

’ .~ *

. /the workshops, only 10 students attended the ﬁrst session of the workshOp in the fall L
. .
semester The small response obviated any attempts at expenmenta.l resea.rch but )

. the workshop was conducted as a demonstra“uon and pilot smdy The problem of ﬁnding

-

students to volmteer for%alogue or directed clinical mterventlons in ot unique to

C W. Post College. Although Roll fmmd the results sufﬁc1ent to encourage more

N .

systemaﬁc investigation, they must be viewed with caution. Fll‘St mthout a randomly
A Y

ass1gned control group, the amotmt of changeHue to varls.ble other than the intervenﬁon
A

cannot be assessed Nor can the poss1blhtyg Tegression toward the mean be eliminated .

Second the paiﬂmpa.nts were subject to sens1tlzatlon and dema.nd characterlstlcs 'I'he

~

pre~test in combination with partlclpatlon in t{he workshop could easlly lead to a bias

. - 4

. " on the self-report measure used to evalua.te the outcome. Third, there wa.s -sufficient

sub]ect mo':,‘tality _ R L B

e
. So, the question rema.t:}s unanswened 'éla.n students of sc1ence who are amd.ous o
a.bout thd subjéct be taught coping skllls to reduce that anxiety and increase the1r ‘
o competency in the subJect as a result? Similar intervertions have been successfu‘L .
w1d1 related material, (Sunm and Richardson, 1‘9715 Richg\r\dson and Suinn, 1973). \

* With one exception the consumer evaluations of the anxiety workshop were highly positive .

_ == even-for-those subjects whodidniot complete. all the sessions;: The-averaged
’ %
data from the study at C, W, Post represented changes of a large enough magmmde
m the appropriate direction to warrant further mvestigation. All that remains to

. be found are the stndents who are anxious about science and willing to attend the

free and voluntary workshops. Therefore, a study was designed to determine the -
. 4 " : . ) .

ERIC o - 10




variables influencing willingness to participate in such workshops. The sixty™

~\ . , ) SN “ :
- students deemed to have the greateet amount of anxiety specifically related to science

A S A

, a.ccording to the STAI pre-test scores were determined The scores used to determme _

the rankings was obtamed by adding the A-State score to*the &.éemme between the «

. . A-State and A-Trait scores; Thirty-ﬁve percent of the*.:mdents responded toa’
questionna‘ire related to reQ;:ne for not attending the workshop and suggestions forf
changes in re;ruitment procedures.

" was the greatest deterent ‘and theyereeponded very/fa.vorably to the idea of having

Pad S,

" the anxiety control techmques mug‘ht as part.of théir General Science laboratory .

The respondents reported that lack of time

~
S

sequence. v L . . .

- * - ~ » 1
N, Ap mternally valid experiment could be conducted in laboratory sections gf the
. N \

=

-

Senous consideration wae given to thie idea. HoweVer the stlldy on fulﬁllment of

‘ﬁ‘ : expecmtions for 1dent1ﬁcation of mmé{ale and rocks and a.nxiety about teaching .
| o minerals and rqcks (Westerback and Gon.zalez 1982) has, at least, postponed this
‘ consideratlon The Weeterback and Gonzalez etudy implies that anxiety reduction
wiﬂiin the cl.aaeroomjset‘l:ing3 by the classroom teacher thay be the moet effe‘cﬁve
means fo reduce anxieti about science and ecience teadhing, In the first place.all
. etudente would benefit form this approach instead of a limited number of. studenm.
: who vohmteer for peychological mterventl‘on. Second and not le:e impbrtant,

3

———%mher— <r/or the claseroom eitu,ation is the etlmulus ‘which provolies anxiety\

then that environment would be t.he most effective environment for anxiety reductlon,

e .0 £

e provided the teacher is prcperly trained L e

! . .
.
/ , ’ ; . . ~
. . .

course without violatlng ethical principles of, freedom of chdice and inforined gonsent,’
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