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IFactors that Influence the Decision of Preservice Elementary
Teachers to Concentrate in Science

Lyun €. Sutton, Scott B, Watson, Helen Parke, and W, Scott Thomson
East Caroling University
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According to results from several recent research re-
povts, sty in the Uniied States are falling belund ther
counterpans in oither coumries in knowledge of science
(Stevenam, 14, “There exists a entical need for knowd-
eulpeable serence teachers and adeyuate schence instiruction
at the clesentary level and vetschionls in the United Stanes
average only 18 minutes of seiwnce weaching per day m
pranles K3 and 29 minutes of sowenee teaching per day in
grades -6 (Weiss, TURT)

Even when seiene is taught. the guality may be gues.
ponable,  Laweenz (19867 found that many clementars
sehowl wachers have very poor buckgrounds in physical
science, il many of them have senois whicnce niscondep-
Liotns, docthe 1986 National Assessient (Mulhs & Jeakins,
FSRRE 9% of thind paders sid they wever performed
expenments in science class, und 405 of third graders had
sonducted no scienee expenments i the previous menth

Shymanshy, Yore, and Good (1991 ) condocied a study
investigatng elementary school teachers” beliels abouticach-
g seienee, They thiseovered that teachers view reading
science in the sume way they view eading narrative mate
rial. They also discovered thet covening as many 10pics 48
possible is sill an objective for mest elementary leachers

In a swdy conducted by Weiss (1987). only 77% of
elementary teachers surveyed felt well-qualificd toteach life
seience, and only 165 felt well-qualified 1o 1each physical
or earh science. Aceordine 1o the Nanional Science Loun-
dation (1980 only 22% of all elementary teachers feel “very
well gualified” weich science while nearly 00% teal “very
well qualifed” o teach reading, Another arcs of concem is
that many preservice elementary tezchers have many of the
same scicnce misconceplions as elemenlury students
UStepans, Dyche, & Beiswenger. 1088),

Harlen (1986) indicates that there is a relanonship
between teachers othtudes wward saence teaching and
huw the subjecr is taught, Fraser-Abder (1984) points out
that “1eschers peed o fecl that they have adeguate know -
edge of soience, can teach wwithout fear, are comiomable
psingscicnee equipment i the classroom, und are interasted
n scence andd can pas< on s interest o thoir students
helisre they can b clissified as good elementary swicnee
teachers™ {p. 5019, Westerback (F932 0 determgined thar the
leacher 15 the smzle most imporiant intfluence on altitude

toward scienve. Many elementury teachers are réluctant o
teach science. Westerback attribates this reluctane 1o lwo
miajor variables: (a) inadegquate selence hackground and (b)
high anxiety levels which accompany poor academi perfon
mance,

Abell 1990} asked 1F we coull reasonably expeet wl)
elementany teachers o possess the neeessary cllm'I‘[lHl;ll
anderstanding w eeach scrence eilectively amd nlso achieve
thus sane level of understonding o other areas. She s
posed the concept of the clementary scwenie \lu.'cmll'_.l. an
clementary education inajor with ndditional course work in
I order w0 encourige prospeclive elementary
teachers o concentrate in soweney, factors that influence the
decision W concentre in science must be identilied. Ome
these facrors are wentibied, comsideration musl be given w
what can be done to positively influence thewr intérest in

SClemce

SO NOCe

Purpose of the Study

The magor objectives of this stdy e (a) to identil’y
factors that influence the decision of preservice elemeantury
ciducation mayors 1o concentrale or not cuncentrale in s
ence: and (h) Lo identity seeps thatmighe be taken in order 1o
inciease the percentuge of elementury educanion majors
conCeniting in sCwenee.

Design of the Study

Survey reseirch was utilized for duty pathering related
to the objectives of this study. Specifically, s questionnaire
was adminstered (o all stodents tking part in the suxly,
Further information wis then gathered nsing interview tech-
nigues with a subsat of the originul sample.

Sample

A total of stxov-two students from three sections of an
elementary seience methods conrse were inelided fi this
study. Approximately 95% ol the stndeats were female,
WG werewhite.and ¥4 hadachieved junior level standing
o above. The age runge of students teking parcin the study
wak fronn 200 to 38 vears ol aze.
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Stoudents in theclusses inmvolveld were asked 1o voluntesy
lex taske part in the guesnonnaire. Al of the enpolléd students
volunteered, even though no tncentives were offered tor
dwing e Slulentswere asked (o volunteer a second time G
the inteeyview portion of the study, whicl) was mome invelved
and did taka then ol ol elass for 15 0 30 miantes, Approsi
maluly 25% of the stodents in the ocigimal sample took part
i the interview portion of the study,

Pala gathering for this study took place during Fall
semester. YY1 a1 East Caroling Universiy m Greenvalle
Morth Carcling,. The requnred program for education majois
at Fast Caralina Umiversity presently seguites Tour yoars
feight semesters] for completion, As par of their planned
P, lormentary cducanon magors must choose o 24
semester hour subyject aed concentiation. Genetal sciemce
i e ol e msny possihle conrentrations, 11 should be
nivled hat concenriting in scieice does ool neessar iy
inean that the student will eventually be ascwence specialist
Wsimply means that they will hive a greater knowledpe of
serence than most other elemeutiny cdwention T ors

Procedures

I'he quesstianmaire developed specitically for this suudy
wts adiiistered o stodents fndee different sections of an
Fhe survey wis i
open lorm i whicl subjects could miabe wrilten responses
i they wishell The resuhis of the questonnmire were
compiled and ranked in the order st freguent!y cited by
stutdentse Theguestionnaire was followed approximately
e weehs Jater by aindividual stodent interviews.  Euch
Ineerview lasted upproxinalely [Tfcen minues The inter-
views were semi-striuctured. The imterviewer had an inter-
view guide. butsome deviathon was permitted. The stdents
wereeneaurired w explun their answers at length,

elementary soience niethods course,

Instrumentation

Asearch of The tradivional seoress and of related litera-
ture faded to reveal an imstrument suitable for gathering
information for Uus study, For (his reason, & questionnains
wag developed specilically for this purposs based on an
emrlier guesticrmaie desipned Tor dse with chemisiey leasch-
era {Koballa, 19917, 'The following questions were asked:

I What o yom see 1o be the advantages of concentraning
in science!

20 Whatde yimsec 1o be the disadvamages of concentrat-
mgn science!

A Why weould you pick ancther concentration over soi-
ence’!

4, Have vour pasl expericnees in scienee influenced sour
fecision tconcentrate or not concentrate in science !’ 1
5o, how?

L )

[ seience classes were zeared e owards melhodol-
vey of eaching, would you he mare hikely 10 choose
Cience a5 4 concentration”?

B, Wiho woudd beomost lkely to convinee von lireoneens
e i s ence”

Do you see teaching sctence as an advantape on disad-
vamiage oo veur leachmgr career? Fxplin

[oes your mathemancs backeround have anvthing 1o
do with vour dectsion Lo concentrate or nol coneenlrale
m science”’

=3

RBesults from the written survey wore tised o strochire
the open-énded interviews. In addition to asking the gues.
tios b M v il questionmaing, the subjects seee askal
foor more detatled informanion about therr past expertences
with science i thenr elementary, secondary, and collepe
virses They were alsoasked iFa umiversity presentation to
freshmen preservice elementary teachers mneght inlluence
students 1o concenlete tnseenees, Thie stodenes were askied
what tvpe of presentation should be given, the isfarmatian
that should be meluded in auch o presentativn, sl whio
wold be maost effecrive in giving such o presentation.

Findings

The guestions asked 10 the surveys and the intervlews
fellinto theee basie Sitegdanes: () advantazes and disadvan
tages of concentrating n scivoce, (h) pust expericness tml
theireffectson the decision o concentriten science, and (<)
direct influznces on the decisivn W concenliule i seivnee.
Euch gueston is lisredd below in the proper carecory along
wilh responses o the interview guestions, Fifteen students
were jncluded in the formal interview priveesy

Advantages and DHsadvantapes

Whar do vow see joobe the gelvantages af caneentraling in
e’

When wsked shoul the advanmzes they coulid see ina
seience concentration, ning students nientioned that they
would be better seivnes tweachery iTthey had @ concentration
insCience. Several students said that s¢ience would be a fun
subject to leach beeavse i involves hands on actiivites. Twao
snidenes thoushe that a science concentration mizht make it
easier for them to finda job.

What do vou see 1o be the disadvantagey of concenirating
I seieee?

When asked ahout the disadvantages of choosing
science concentration, five students reported that they saw
none. Four thought that seienes courses reqguimed much Hme,
The nther six students mentioned such things as not having
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i strong science background, not being “good™ in seience,
anr fecling comfonuble witls science, not enjoving science,
and being intimidated by mass lecture courses as disudvan
pupes of concentating in science. One smdent summed up
her feelings with the phruse “Science scares me.”

Wi warehd vom piek aranther concentration over scivnce®

e students were asked what factors would influence
their decision if they hadl to ehoose o subjeet area concenti-
tietn, Aol the students saidhat they would choose i sulbyect
by enjoved beeamse 0 woild e casier for them to teach it
thisy would Kiow more aboot st and o would be caser o
express themselves i thal sren, One student noted that
peuple will always choose what seems easicr 1o them
Several of the stodents thoupht that langeage ans and math
sre e imporiant in elementary schonl thoan sowenee

Past KExperiences

FHluve voue fuast cxperienee s in erende infTeenced vous
IR e et et G ol comcentrare oy setince b If
sy b

Elepreniary sohool science eaperiences. Based on the
swrvieys and the intenaews, past expenences seet fo be the
most important Gictor on s student’s decision o concenirale
o nok concentrate 0 scence.  Only ive of the studeints
imerviewed remembered anvihing about science from thear
elementany schoal vears, Twe ol them enjoyed science in
clementy school,  One sudent vividly remembered o
loueth grade teacher whoconducted oot of experiments that
e children could répear for their parcnis. The othey
stidents that recalled having science expenences i elemen-
luy school did not ey them. They remembered science
as being tingshl using a textbook and workshears Inwas the
perception of these sindents il o very carly ape that science
was dull and boring

Jumeticr Tigh schaol seience experiences. Most of the
students remembered science instruction inmiddle school or
Juiior high school and several of them reponted thatthey did
1ot like it, These students did very few activities or ¢xperi
ments, iTany, during this time. Science was peroeived us
difficulvand tell of facis. The leachers seemed to reintorce
this perception by presenting science asa sericsof facts tobe
memorized

Hizh school science expertences. All of the students
remembered wking science ¢lasses in high school. Some of
them disliked all of their seience courses, some liked some
eourses wnd disliked others, and three students enjoyed all of
thedreourses. The one Lctor thidl came up inevery imterview
wits the influence of the teacher Severul of the students
mentioned having some fice teachers who they believed o
be s, botwhaogust combdn'ieach well, Students enjoyed

classes witers the teacher condocted activites und used
exarmpies. They also liked teachers that attempied 1 relle
science ta real life.

Many of the students indicated that thore were severnl
high school scicnee courses that they did not enjoy, These
chasses were charactenzed as requiring the students to “just
learna bt of Tucts” The teaches lectured. vsed worksheels,
and tried 1o cover the textbook. The students repodded that
setenee wis oo comples for them ounderstand, and thal the
textbook contatned oo much “seientilic jargon.”

College science cxperivnces. There wers many -
tve comments ahouleollege seience coursed, and the conrse
that received the most criticism from e stodents wi
general hinlogy, which was perceived as aseries of faets thil
thie istructors were trying to cover ina shorl period ol lime,
Al of the biodoy y courses taken by the students were tinghi
by the mass lectire method i a lrge suditorum. Four ol the
stuidents mentioned that the size of the class was oo bargs,
which made o dffienl o ask guestions,

A few of the students sand thae they liked the pencial
byology coturse They also had Biology as o lecture eaurse in
u hwree auditoriwm, and they were questionsd aboul e
difference n their experiences as compared 1o the her
students, One student said that she had 2 gond background
in high schoul biology, and another student said Tthan s
teacher taught the definiions Grstand then the processes,
which nusde it easier for her. “The third smdeni said tho the
tescher made the course work scein ke o story and then ted
exverything together instead of allowing it w remain o group
of dispointed facts. The Toweth student was the most interest-
g, She wok hology twice heeinse she Gailed it the fese
nme She deseribed the st teacher that she had o very
“rechpical” and stated thin she had o hard pecsonality.” 'The
second teacher imade the course more interasting and brouy i
in lots of examples of the things ubout which she was
lecturing:

I'nres of the students inleeviewed had completed a
course inenvironmental biology, and all three said that they
had enjoyed it They did activities. ook field mips, and
leamed about the world around them, They felt that every
thing they learned could be applied w real life,

Chenustry. physics, physical seience, and geology were
uther collegs seignce courses that the ssudents huld won-
pleted.  Azain, the students did not enjoy courses that
according to them covered large amounts of matérial in a
shor amount of tirne. Some of them also mentioned huving
trouble with the marh invedved i these courses. The
students scemed to like the mstructors who prosented the
infarmanon in a sirsiehi forwend way ond attempted (o relite
it 00 the real world.

Thi eourse whicl all of the students in the sample hid
taken was the science methodds course for elementary
preservice eachers, All of the students excep! Gir o said
they enjoved the course, which involves hands on activities
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through which the scudents are encoursged to inguire and
explore. They indicated that this course is very applicable 1o
their lives buevause they are learning how loteach elementary
aped] ehildren,  Many said that even though they were
suppased to e learmng how 1o teachscience, they were also
Tequming busiv seience concepts that they had never learned
b fore

Dises voner mathematios backgronnd bave anything to do
W very deciyfon 1o comeenteate oF ol concentrae in
S

The students were oshisd of their mathemuics hack
eround had any effect on their achievement i and attiude
twwanl werence. Six of the students felt that mathematics hed
no eflect on science dl all, and all six of these students
clidte! 1o have a strong mathematien] background. The
ohier nine students lad varying mathematicul alilitfes, and
they thoupil thurmathematics wis interrelted with scrence,
especrlly in courses such as chemistry

Dircet Influences

esetener clvsey weve veared more ovaerds mothodul-
agy, wourld Vo be e Tikely 1o choose science s o
concellrainm”

e studems were asked o they thouglt tha more
clementary cdueancn majors would comeentreate in seience if
the conrses were ol in o silar manoes W their seience
metheds course, ind twelve of the stusdents thonght that they
would. Une student sugvested that soience methods shioeld
be taught it in orider 1o get students inlereded in stience
Anmnher sindent sad that olher sdence courses were justloo
abstract 1o be jgught in thar manner.

Who weudd be most Bikely to convinee vou 1o coneemrare
i sefenee?

Thie students were asked who might influense them or

ather elementary education mujors 1o specialize in science.

Seven of the students suggested that a gewd seience profes-
strmight ¢onvinee thenn (Other suzzasuons included el-
ementary scienee teachers, someone whi sctually special-
izcd in science, or an elementary education major who
emjoved science.

If the sclence edncatiom depariment gave o presentalion
to preservice elementary education majors, whar ripe of
infarmation should be presented, who showld conduct the
presentation. and wonld it have anv effect on the deci-
vinns af elementary education majars to concentrale in
soienee?

Some of the studenis snid that a presentation would ms
be effcetive arall. and that most stwdents will choose the

concentranon that is easiest for them. The sndents who Felt
that & presentation might have an eftect suggestad having
sompeone who 15 believable come in and lalk 1o them, The
sthilints stggested bringing in teachers whio are currently
teaching elementury sewnce and having theit tell uboun the
things they do. They also felt thul somnoone closer to their
own age would be Ivhievable, particularly an elemwentary
education mugorwho has specialized in scieneve. The presen
tanon must catch thedr interest, and one stident suggested
that the students should acrually pecform an experiment
iluving the presentation,

Ehther students thought that stedents should be old o
fosget everyitiang they have ever learmed abond scionce
They feel that students enter clementary education with
negative attilmlex toward science, and that thesealtitades are
wally reintorced when they take thoir first tew science
courses. A Tew students sugaested thue speciul seienee
coutses shoild be ottered just fur elementary edocation
'I'ﬂ.'ij_ill"l.

Discussion

Whien the students were ashed aboul the alvantages af
concentrating in scienve, the most popular responses wind
that they would be better science teachers hecanse they
would have a stronger science backeround and dhat they
could perform lorc ofhands on activities, These lndingsare
simmlar tothe tindings of Atwater, Gurdoerand Kight (1991}
who found thal urbun elementary teachers recoenienl the
itngririanee of hands - on sclenee actvities bt feltthey had an
inadequate Kpowledie 1 teach science eftectively,

The stslents mentioned severul disudvantages of con
centraling in science, mcluding such factors as not sajoying
science, science heing hard and complicuted, und having a
powir seience background. These responses were not wies-
pected and are similar to the findings of Luzarowile, Raird,
and Allman ( 19853) who dentificd «evernl reasons for why
students do not like wience, including not doing well in
scienue and niot fealing that science is uselul

Past experiences seam 1o have a very significant efTel
on attitude fevward seience, When the students were deserib
ing the science courses they liked and disliked, the teachers
of the courses were mentioned in almosl cvery instance.
Thesz findings comespond with the findings of Koballa and
Crawley (1985 ) and Westerback (1982) who lund that the
Leacher has a very large effect on attinide roward science,

When the studenrs described the science courses they
enjoyed, they mentioned such things ax activities, concrete
examples, straightfisrward information, and expericncing
success. Thesa findings are snnilar 1o those of Liall 1194%40)
who found that activily-orienred, process approach instrue-
tivn promoles positive attitudes toward suicne,

Several students fell that their mathematics ability uf-
fected their achievement in science, puticularly in the
physical sciences. These rexulls dre consistent with the

112
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findings of Gabel and Sherwomd (19811 who found that
mathematics skills were the best predicton of success on
science comend achicvement ess,

Twelve of the students interviewed felt thai more people
would choose u concentiation in science if the classes were
taught in a manner similar to their elementary science
methods comrse. These results seem toconfinm the mdings
uf Cox and Carpenter (1989) whi found that a properiy
designed methods course resulted m significant gains in
perceived abiliny 1o teach seemee

When asked if o university presentation might be
eftective n ‘rr:rn':ﬂiur the peicentage of the elemwenbary
education mwajors concentrating 0 scicnee, several of the
students thempht that incoming freshimen alrady bl nega-
tiee aithodes yoward science. These responses support the
tindings of Nordhand aod Devio (1900 whe found that
freshunen elementary edueation miajors have o Strong negi-
trve sttt towaied seience when they first enter the univer
sy, Many of the sibjects inlerviewed thought tha i wonld
b possihle 1o convinee some students o concentrate n
science, suggesting that an edementary sotenie leacher o e
sod setetice professor should shivw e how much ¢l
dren enjoy participating i science detvities, These e
speanses support the commumentnr credibility findings of
Martin {1985) who found thar o sewnee instiuctor and 3
universily superyisor were ruhed as the most eredible
commumicating by lenientary cdeation o s enrolled 1o
i science methods course.

Recommendations

. College science prolessors should he cncoaraged o
instill positive anitudes toward science in mtroduciory
science course work. This may he achicved by address-
ing student (UesLions. COVEnng iMportant concepix mone
thorsmghly, providing suore inguiry sctivities, andteach -
ing fewer concepts 10 a greater depth
Mune activity and inguiry oriented science counes
should he offered, anid courses should apply to the
specific needs of elementary education majors
3 A presentation should be mude 10 inlerest elementary
education mujors in science during ther fréshman year.
{a) The preseniution should be given by (1) 2 teacher
currently teaching science in elementury school.
(2)an clementary education major already special-
jwing in science, and (3) a professor who can
promote the positive qualities of the availuble sci
CICE CINITSES,
(b1 Students should he shown a brief videowpe depics-
ing children actvely panicipating in scienee selivi-
Lies,
4. Smdents' advisors shonld be (ntormed repurding the
reguirements of the science program and encoura ged to

|-l

direct some of their advisees toward science ax o con-
cenlration.
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