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J.bstract

Thi s thes i s i nve stiga t es the provision of science

e d ucatio n in small rural h igh s ch ools throughout the provinc e

of Newfoundland a nd La br ad or .

In r ecent ye ars there ha s be en a call for greater

participation and ac hievement i n science prov in c ially ,

nationally and internat i onally. Pr ovincia 11y, several

docuaentis hav e r ecently addr essed either s cience education,

small schools or bo t h . Howeve r, no ne actually fo cu s es

d irectly on the prob l ems ass oc i a ted wi t h providing science

e du ca t i o n which are faced by sma l l schools within the

province. This t hesis a t tempt s to ex amine these problems .

Sc h ools within t he province which offer an y of grades 7

12 and whi ch were defined a s sma ll a ccording to the provincial

guidelines were i denti fied . Two questionnaires were then

de veloped to be sent to each o f the s choo l s i d e nt i fied .

The principal questionna ire exami n ed genera l schoo l

information , s cie n c e courses offere1, d istance educat ion ,

school bUdqet , t each er hiring a nd pe r sonal data .

The teacher qu est i onn aire exen kned educational

ba ckground , pre-service tra ining for small schools , present

teaching dut ies , science lab facilities, distance education.

professional development , teaching resources , teaching

strateqies and personal da ta .
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Principal survey results showed a l a r ge va r i a t i on in

science programs offered throughout the p rovince 'S sma ll

schools . Most schools were lacking i n funding, fac ilit i es and

r-eeources , Program offerings ....er-a often l imited due to t h es e

factors as well as the unava ila b i lit y of qualified t ea ch ers .

Teacher survey results showed a significant lack of

appropriate pre-service training as well as i ns u f f i c i en t i n

service t r a i n i ng and professicnal deve lopment . Tna c:hers a lso

complained of a lack o f adequate facilities , eq uipment and

Teacher "'or kloads ....e r e tremendous and most

teachers reported teaChing in a mUlti -grade situation .

For both t he principals and teachers, mos t r e s pond e nt s

were male , re latively young with little t e a ch i ng e xperience.

This stUdy provided insight int', the cu r r ent pr ovi s i on of

science cu rriculum in small r u ral s chools throughou t t he

province o f Newfou ndlan d . The surveys provided both teachers

a nd principals wi th an opport-.lOity to vo i c e t heir opinions

concer ning t h e provision of science curriculum. in their

schools . The study has resu l ted in recommendations wi t h

r e s pec t to pre-service training, curriculum development,

t e ach er workload , smal l schoo l funding, distance ed ucation

offerings, professional de ve l opment, a nd science l ab

facilities . It is hoped that t he information g at h Elr ed in t he

s t udy c a n be used to improve the provision a f science

curricu lum in Newfoundland's small s chools.
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CHAPtER 1

THE RESEARCH PROBLEM

overview ot tbe Chapter

The purpos e o f th is Chapter i s t o introd uce the r e s earch

prob l em and esta b l ish the ne ed f or t h i s particular study . The

cha pt e r disc l oses the r e search quest i on s and ident i fies ttle

limi tations and s i gnif i c ance of the s t udy.

Concern tor science Education

The g e nera l con text of t h is stud y is t he u niversa l ly

express ed c oncern abou t the qua li t y a nd quanti ty of s c ience

educat ion i n t oday ' s s choo l s . The particular fo cu s of the

s t udy is the provis ion of s c ience cu rricu lum in the sma l l

rural secondar y s chools in the pr ovince of Newfoundland and

Labra dor .

In academic j ourna ls, gove r nme nt r ep orts a nd the popu l a r

press , science educat i on is rece i v ing a f a il i ng g rade. The

c onseque nces of t his sit ua tion are l inked direct l y to the

economic well be i ng of pa r ticular nations , s t a t e s a ntl

provinces . The infor mation a ge 's tech no logy dr i ven revolution

depends , we ar e t old , on sc i e nce e du c a t i on . The rhetoric

r iva l s that gener a ted by the USSR' s s u ccess wi t h sputnik and

the fear an d pa n ic of that event .

Recent r eports in t he U. S . (A Nation at Risk, 198 3 ;



Acti on f or Excell en ce , 1983: OUr Children li t Ri sk , 1985) show

that many students are graduating wi t hout a ba sic

understand i ng of math, scienc e or t e c h nology . As a r esult,

t he c ountry's demands for scient i sts , ma t hematic i a ns and

engineers i s not being met (Aldridge , 1992; Fisher, 199 2).

Accord ing t o Joyce (19 86) t here ha s bee n an overall

d ecline i n Ame r ican achieveme nt test scor e s , yet chi l dren

s hou ld be more literate due to med i a and ccmp ue er- exposure .

As well , the number of s t udent s selecting adva nced science and

math course s ha s not risen despite the r ecent focus on

s cient if i c l i t e ra c y .

I nt e r n a tiona l ly , U.S. student s rank among the l owest in

both s cie nc e a nd math ac hieve me nt . Th e s e r esults arlt part of

the I n t ernat i onal Assessment o f Educa tional Prog res s , ba sed on

standa r dized math and sclenc e tests qiven t o students i n

tw enty i nd us tr i al i z ed count ri e s in 19 91. Can ad ian s t ude nt s

ranked s ome where in the midd l e.

The Ame rica n s olution ha s been the deve lopme nt of a

" national proj ect designed t o reform s c ience education

(Al(iridge , 1992 , p . 13) . This pro j ect is r e f er r e d to a s the

Project on Scope,. Sequence, a nd Coo r di na t ioll of secondary

School Science (SS&C) . The project focuses on a g r e at er dept h

of understanding, l es s cove rage , mo re hands on experience ,

s t ude nt prec oncep t i ons an d s equ e ncing o f s t udent developmental

l e ve l s . Stude nt assessment is pe r f ormance based using



cOWlputer-disk interactive (CO- I) t echnology .

The nee d for a "stro ng engineering, science a nd

t echn o l ogy skills base in Canada" was ca lled for by the

Federa l prosperity Init iative in t heir Action Plan fo r

Canada's prosperity (Oepartment of Education, 199 3, Profile

'92 : Educational indicators, p . 18) . Thus, Canada must

increase the numbe r and quality of students graduating i n

these sUbjElct areas .

Tho Inte r na t i on a l Association for Eva luation of

Educational Achievement (lEA) conducts i nternationa l

educationa l research . I n 1984 they conducted t he Second

International Science Study (5155 ). Canada was one of 25

cou ntries which pa rticipated . Students' science ab ility was

assessed fo r 10 year olds , 14 year olds and 17-18 year olds .

I n comparison to 1 5 countries, Canadian students ranke d sixth

for 10 year o'lds and fou r t h for 14 year o lds . For 17 - 1 8 year

olds Canada ranked eleventh for biology and twelfth for

chemistry (Connelly . Crocker & xees , 1989).

A sim ilar study car ried out by the International

Assessment of Educational Progress (IAEP) i n 1 9 9 0-91 surveyed

the math and sctence abilities of 9 and 1 3 year e ree in t wenty

countr i es. Canada's 13 year o Lde ranked ninth out of f i fteen .

The n i ne year a Ids ranked four th out of ten (Lapoint e , A. ,

Aske w, J. 1 & Mea d , N., 1992) .

In t he same study, Newfou ndland ranked e leventh out of



f our t een " provinces" i n t he scie nc e as.essm ent o f 13 y e ar o l d.

(althoug h the r e a r e on l y ten pr ov i nces a nd two territori es,

se ve r a l prov i nc es t e s t ed Eng lish an d French speak i ng students

s epa r a t e ly, while others d i d not pa rticipa t e ) (Lapoint e at

a L, ,19 92 ) .

Prov i nc i a l co nc e r ns about part i c ipation an d ach i ev8f11ent

i n a cademi c s c i e nce c ou r s e s l ed to the creation of t h e Ta sk

Force on Mat he mat i c s a nd Sc i ence Educa t i o n i n 1 9 89 . The Task

Force was appo i nted as a resu l t o f " pu blic concern ever - levels

of achievemen t a nd p art i cipat i on i n ma t h ematics and s cie nce

pr ograms t h r oughout the ed ucatio na l sy stem" (Gove r nment o f

Newfou ndland a nd Lab rado r, Hay 198 9b, Towar ds an achieving

socie ty : SUJIIJIlary r e port , p , !x)

The Task Fo rce r eac he d a g e ne r al co nc l us i on tha t " t h e

edu cat ional system is in t he midst of a cri.i. of l ov

exp ectation." (Gov e r nment of Newf oundla nd a nd Labr a dor, May

1989b , Towar ds an achievir.g society: SU1lUllary report , p , 2).

This de cr ea s e i n ex pectatio ns c o incide s wi th the i nc re ase d

need f or e duc a t i on for t he e conomi c wel l - be i ng of our

pr ov inc e . Our socie t y i s be comi ng one i n which "in f ormat i on

and the abil i t y t o us e inf orma t i on a re the mo s t prized

commodities" (Gov e r nme nt of Newf oundland a nd Lab r a d or , Halr

1989b , Towards an achieving society: s ummar y r epo r t , p . 2) .

As such , our s t ude nt s ne ed t o e xper i ence s u c c es s .in tholiG

e cadeedc ar eas (math and sctewce ) Which wi l l alloW' t he m t o



pursue a higher education .

Thus, the Task Force identified three reasons as to why

math and science should be given the highest priority in the

educational system : 1) math and science programs "'ill convey

to students the transformation from a resource-basad,

industrial society to a knowledge-based, informatil)n society;

2) math and science education will allow students to further

their education and increase their ability to f'unctiol' in

society; J) students are not likelY to become COIRpetent in

math and science outside of the s chool setting .

The five main goa ls of science education i de nt i f i ed by

the Task For ce are a s follows: scientific l iteracy, science

for informed citizenship, science f or work, ncfence for

further education and science for critical thinking . s imilar

goals for mathematics education were identified.

The Task Force made recommendations dealinlJ with such

topi..::s as improving participation, science curriCUlum, time

allocation , testing and evaluation, teaching facilities and

teacher education.

specif ic recommendations of the Task Force LncIude such

things as the development of advanced courses in math and

science , an increase in the minimum number ot' e c f e nc e credits

required for graduation from two to six, the ej.tccae.tcn ot

additional time to science courses for laboratotoy work, the

identification of science as a specialist subject in terms of



teacher hiring a nd a l l oc a t i on, a suggested min imum standard

for laboratory facilitie s and equipment f or all schoo l s and

the upgrad ing of t each er pre-service train i ng t o include more

sci e nce a nd science ed ucat i on (Government of Newfoundland and

La br ador, May 198 9a , Towards an aChieving s ociety: Fi nal

repo r t ) ~

I n 1!190 t he Newfo undland Gover nmen t a ppo i nt e d the

William/5' Roy ')l Commiss ion on Education. The resulting

report, Lsu ued i n 19 92 , e nt i tled Our Children Our Futur o,

ra i sed many i ssues concer nin g our cu r rent educational syst e m.

One such issue wa s science achievem ent l e vels. At a t ime when

ou r world i s rapidly chang i ng, we ne ed t o produce graduate s

who are able t o cope wi t h rap id t e chnolog ical changes and

inn ovations i n s cience . Th e Commiss i on r eports that "ticc many

graduates l a ck the ba s i c an d r e l eva nt s k i lls reqUired to

f u nc t i on in our pre sent s ociety" (Governme l'1t of Newfoundland

and Labrador , Harch 1992a , Our children ou r tuture : Fi nal

repo r t I p . xv ) ,

The Commis sion repeatedly r efers to the links between

economy and educati on a nd po i nt s out the i nc r eased skill

levels requ i r ed f or most j obs . TeChno l ogica l a dv ances ha ve

r e s u l t e d in bue I neeeee seeking work ers ....he are " a c t ive

learners" . The g radua t es produced by our educational sys t em

mu st be "man ipUlators of knowledge" .

I n their call for a bett e r qua lity of education the



Commission states "cop i ng with t ech nologic a l change and

sc i entific i nnova tion will r equi r e a sound s et of basic s kills

which ",.111 go be yond t he neceenary fu nda mentals of l iteracy

and numeracy" (Governmen t of Newf oundlan d and Labrador , March

1992a , Our chi l dr en o ur f u tu r li: Fi na l report, p. 44). To

respond to these deman d s the Royal CotlUflission recoll'Jllel1.dl' that

the provinc ial c urriculu m ha ve a more academic focus, e nabling

students to r e c e i ve a "high qua li ty ac adem ic education'·, thus

e n a bling them to fu r t hs,r t hei r education following high schoo l

graduation .

Pr o vinc ial ach i ev e ment in the Canadian Te st of Basic

Sk i lls (CT8S) f or t he past severa l years p laces Newf ou nd l an d

well below the national med ian level i n all grades tested

(Governme nt of Newf oundla nd a nd Labra dor, March 1992a, our

children our f uture : Final report; Department of Education ,

1993 , Profile ' 92 : Educ ational indi cators). Also, a s s t ated

earlier, i n the 1990 I AEP s ur ve y of math and sci enc e sk i lls

Newf oundlan d s t udent s r anked ne ar t h e bo t t o m of Canada's

science assessment o f 1 3 yea r o l ds . The Task Force r ep orts

that the sc ienc e achievement of our s t ude nts " Is among the

lowest f ound i n an y o f t he co untrie s f or wh i ch data are

available" (Go ver nment of Newf ou ndland an d Labrador , May

1989b , Towards a n ach ieving so ciety: Su mmary report, P' 10).

ThUS, the Royal Commi ssion suggests t hat SUbjects such as

science are mor e i mpor t a nt t han some others in the curriculum



and a s s uc h sh ou l d be a lloc at e.d mor e t ime in the program. The

suggestion i s also made t ha t co re s cience c ours e s s h o u l d be

ma.1e evat reere t o a ll student s i n the pro v ince .

I n their s utllDlar y r eport, the Royal Commission recommends

t h at ..e core curriculum be estab U $h ed compr is i ng a mi n im um ot'

50\ of i nstr uc tiona l time i n t he dis ciplines ot' Language,

Math ematic s and Scienc e and i n which s tanda r ds of a ch iev emen t

in these SUbj ects become a pr i mary aim o f educ at ion at a l l

levels" «(iovernment of Newfo und l and and Labrador , March 1992b ,

DUl" children our f uture : s ummary r eport , p , 15) .

De spi t e the types of r e c ommendations made by both the

Tas k FOrce and th e Roya l Commi s sion participation a nd

achiev e ment in s ci enc e remains l ow . Eve n though the Task

FOrce r ecommended the requirement of s ix sc i enc e credits

(three co ur s e e) fo r g raduation , i t i s still possible for a

s t ud e nt t o g r a duat e from o ur sc h o o l system wi th only two

s c ience c our s es completed at the senior high level . As well,

there a c e no restr i ctions a s t o wh ich scien c e courses must be

co mplete.d . For exampke , a s tudent cou l d comp l e t e General

Sc ience 1200 and Phys ical Science 22 05, a nd gr adua t e with no

ac ademic science cou rses a nd no Le vel III scienc e cred its .

I n re cent years there h a ve been s ome mod i f i ca t i o ns ma d e

to several s c Lenc e cour ses . 1\ n e w Phys ics course has been

i nt r Od u ce d, a s well as a new Environmental Science course

(mea nt f or the ac ade mic student, but s t i l l be ing ottered to



the non-academic student) . A new Science , Technology an d

society cou rse has be e n devised , to be imp l e ment ed in t h e 94

95 school year (howe ver, it will not be required by a ll

s t ude nt s i n Level I as recommended by the Task Force) . A new

Biology course is be ing piloted an d t he junior h i gh science

program is also being cha ng e d (both are t o be int roduced in

t he 94-95 s chool year) . The recent i nt r oduc t i on ot distance

education h as provided for the delive ry of Phy tj ics 2 204 to

r u r a l areas of the prov ince . Desp ite these c h a nge s ,

participation in the more academic s cience courses (chemistry

and physics) r ene Ins low, a t a r ound 30\ (Dep artment of

Educatio n , 1993 , Profile ' 92 : !;.;iucati ona l i ndicators) . Thus

we have a long way t o go to increase academic science

pa rticipation and to en sure that our s tudents graduate

academically prepared to mee t the future .

Concern t or sma ll Rur al Schoo l s

The s e recent educational s tudies have a lso focused their

attentions on smal l schools in o ur province . Several

ed uci!ltional pUblications and s t ud i e s a llud e to t h e l a r ge

numbe r of s ma l l ru ra l schoo l s in our province . with declining

enrolments the numbe r of s ma l l schools i s expected to increase

(Government of Newfou nd land and La br ador , Mar c h 1992a, Our

children our futu r e: Final report ; Mulcahy , 19 9211 ; Riggs ,

1987 ) . Furthe r consolidation of small schoo l s may be
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possible , but the genera l view is t hat schools have

amalgamated as much as possible.

The Smal l Schools Project , ....hleh was completed i n 19 87 ,

focused o n the problems facing small schools and attempted t o

develop "proposals to en hance educational opportunities" tor

sma ll schools (Riggs , 1987, p. 3) . The projf!ct produced JJ

recommendations which dealt with such things as defining small

schools, funding of small schools, pre-service training f or

teachers , course offerings , teacher allocation and r e s ourc es.

The 1992 Royal Commission a lso made severa l

recommendations dealing specifically with small schools .

These recommendations included school consolidation, the

de ve l opme nt of a Professional Deve lopment Centre, the

availability of special services and training for t ea chers i n

sma l l r ur a l schools and multi-grade classrooms, the

d e velopme nt of a Centre f or Small schools, the addressing of

c ur r icu lum ne e ds for s tudents in multi-grade c lasses, sUbject

area integration and the provision of a forum for mUl ti-g rade

teachers t o share teaching strategies and practices.

Sc ience Education in Slllall Rural Scboole

The current emphasis on science education wil l present a

particu lar challenge to small rura l high schools in the

p r ov inc e. In rural areas the course offerings in a high

s cho o l often depend upon student enro lment a nd t e acher
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qualifications . These two fa ctors an d ot he rs will i mpa c t on

the capaci t y of s mall s ch oo ls t o offer a quality science

e d ucat i o n pr og r am.

Following t he Small Schools study project in 1987 the

Department of Educat i on proposed the f o llowi ng definitions for

s ma ll schools. For a pr i mar y a nd e l ementa r y s c hoo l , the

school i s con s idered sma l l if the t otal s tudent enrolment

div id ed by the number of gra des o ff e r ed is less tha n twelve.

For an al l-gr ad e , cent ra l o r regiona l high schoo l , the school

is considered s mal l if the t otal s t ud e nt en ro l ment d i vided by

2 5 i s l e ss than t he number of grades offered.

Accord ing t o s tat istics received f r om the Department of

Education fo r the 1992-9 3 s choo l yea r there were 130 s c h ools

i n the province offeri ng grade 7 and ab ove which were

identified a s small (five of the s e are joint services and were

report p.d t wic e). The t otal number o f schoo l s i n the province

Whi ch offer grade 7 and a bove i s 320. 'rn us over 40\ of

schools whi ch offer inte r mediate and s enior h igh s cie nc e ar e

sm all scho ols .

These s mall schools r a nge in str ucture from s ch ool s which

offer K-1 2, 1<-10 , K- 9 , K-8 , K-7 , 6 -12, 7 -1~ , 10-12 an d i nc lude

several wh i ch offer any gr ad es from K-1 2 f or whi c h they ha ve

students . Enrol ment in these schools r ange s from six s tud e nts

( Frampton El e mentary in Honks town and St . Geo r ge 's Scho o l in

Paradise Ri ver ) to 324 s t uden ts (Deer Lake Sc h oo l in Deer
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Lake) • Over half of these s c hool s have enrolments of less

than 100 st u dents.

The provincia l sma ll schoo ls differ not only in structure

and s ize but a lso i n geographical location. With r espect to

the school's capac i ty t o offer a quality science program ,

l ocation plays an important role . I n Newfoundland, a rural

schoo l is one located in a r ura l a rea, I e , a communit y o f leBB

than 50 00 inhabitants. However, n o t all sma l l schools are

located i n rura l areas. On the othe r hand , many ot our s ma l l

schools are located i n i solate d ar e as of th e province which

may be a ccess ible on l y by fe rry or s mall plane. Consider , for

ex ample , the r e s our ces (both human and physical) whIch are at

the d isposal of s tu de nts atten d ing St . J oh n' s Academy in st.

J ohn ' s ver s us tho s e ava i l able to s t u d e nt s attending Jene Haven

Memorial in Na in or st. Pet er's All Gra d e i n McCallum.

All of the provincial education a l reports ha ve alluded to

the problems assoc i a ted with Offering a comprehensive

educ a t i tona l pro g r am to small rur a l schools . The 1992 Roy a l

commission summary report e nt i tled Our Chil dr e n Our Future

acknowledges t h e s e problems s tating "it i s loqistically and

financ ially i mpos sible to offer ev e r y high school course, as

well as every e l ective t o every student in the province" (p .

16 ) .

The 198 7 Small Schools St Udy Project points out the

inequities in s enior h i gh s c hoo l course offerings among
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schools, specifically pinpointing the lack of emphasis

science courses . The Project reports find ings that sma l l

schools offer fe....er pure science courses than larger schoo l s,

s t udents in small schools take fe....er science courses than

students i n l a r ge r schools and that smal l schools lack proper

science facilities and equipment . Their results sho.....ed that

as r e cent as 1986 fiftee n percent o f the small schools in the

province ha d no science l abor a t or y . They state that science

achievement was not r e lated to s choo l size , but t hat there was

a significant r elat i ons h i p between science achievement and the

nu mbe r of science courses completed by students .

The 1 9 8 9 Task Force on Mathematics and Science Education

a lso points to t he problems of offering a comprehens i ve

pr ogr am in smal l schools , reporting that most schoo l boa r ds

were concerned with "increasing the ecope of programs i n smal l

schools" (Governrn~nt of Newfoundland and Labrador, Ma y 1989b,

Towards an achieving society: Summary report, p , 14 ) . The

report states that student access t o programs in smal l schools

ha s been a prob lem and that programs in sma l l schools a r e no t

broad enough . Howe ve r , rather t h a n sugge sti ng t hat sma l l

schools attempt to increase thei r offerings t h e Ta s k Force

sug gest s t hat sma ll schools offer a co re progra m which wou l d

i nclude advanced math along with physics or chemistry to be

offered to the gradua ting class .

The Task Forc e a lso acknowledged the l ack o f sc ience
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fac ilities a nd equ ipme nt whi ch ex ist ed i n sma l l schools ,

r e commend i ng t hat a ll sc hools ha ve mi n imum s tanda r d s fo r lab

f ac i lit i e s and r e c e Ive extr a fund i ng t o purc hase equ i pment .

These mi nimum s tandards wou l d include t he p r ov i sion o f s pace

e xclusively f o r s cience l ab oratory work , includ ing laboratory

benche s wi th r unning water , e lec t ri ca l outlets, storage a nd

preparat ion s pa ce (Re commenda tion 12 . 10).

The Task Forc e also compared math and science a chieve ment

of s t ude nts i n s ma l l a nd large schools , concluding that

students in l arger, ur ban schoo l s ac hieve d at higher levels

than thos e in s mal ler , r ural scho o ls. Howe v er , t i ley point out

that the s e di f fe rences i n achievement are s ma l l e r than the

d ifferences which e xis t be tween an d within boards .

The 199 2 Royal Commi ssion on Educati on also acknowledges

the i neq ua lit i es that exist be tw een schools , s t a t i ng that

" inequalitie s in acce s s to quality education ha ve become not -e

unacceptable a s the l evel of ed uc ation r equired for mean i ngful

participation in s oc iet y i ncrea ses" (Gov e r nme nt of

Newf oundland and Labrador , March 19 9 2a , Our childr en

.fu ture : Fina l r eport , p , 37) . The Commission acknowledges

that the problem of pro v id ing e ducational serv i c e s in rural

areas is c ompo un de d by isolation, de clining enrolments and the

increas ing cost of s ervic e s .

With respect to a c h ievement o f rural v e r sus urban

stUdents , an analys i s of CTBS s cores revealed that stUdents in
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s maller s cho ols t e nded t o s core below t ho s e of l a rger s c hoo ls .

However, the Co mm i ssion states that it would be difficult t o

prove a causal r ela t i on s h ip du e to the va riety of fac t o rs

associated with school s ize .

Sc i e nce education is given a high priority by the Roya l

commi ssion, Which s t a t es that Language Arts , Mathematics and

Sc i e nce are f undamental to student success i n other s ubjec t s

and should be ass igned the largest t i me alloc at ion.

Thus, i t has be en recognized by many t ha t in.::reasing t he

quality and quantity of science education i n small rural

schools will be a particular ch allenge .

Distance Education

In all of the recent provincial ed.ucational reports

reference ha s been made to the suggestion that distancE'

education be i nt r od uc ed as a me a ns of reducing program

inequity in s mall rural s c ho o l s. The Royal Commi s s i on reters

to distance e d u ca t i on as being a b l e to "p r ov i d e improved

educational opportunities t o small isolated schools, s o that

the needs of Learner-s can be me t regardless of location"

(Government o f Ne....foundland and Labrador, March 199280, Our

children our t'uture : Final report, p. 3 18 ) .

Distance education ....a s first introduced to the province's

schools in 1988-89 with the offering of Advanced Math courses .

Instruction is through teleconference, telephone and
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f acs imile . Since i t s in troduction provincial enrolmen t i n

Adv ance d Math ha s increased dramatic a lly . For r ur a l s tad e nts

parti c ipat i on i n Ma t h 1201 has i nc r ease d f rom 16 \ in 19 88 t o

3 4 \ in 1992 ( Departme nt of Education , 1993 , Pro:tile ' 92 :

Educ at ional i ndi cat or s ) .

Rec e ntly , Ph ysics 2204 was made a va ilable t o rural

stude nts through d i stance education , with plan s to implement

Phy s ics 3204 in t he 1993- 94 s chool year . In 1992, 8 7 students

i n 2 0 s choo ls were e nrol e d i n Physics 220 4 v i a d istance

education (Department o f Educat ion , 1993, Prorile ' 92 :

Educational i ndi cators ) .

Th us, as of 199 3 Ph ysics 2204 and Physics 3204 are

offered through ~istance educat i on. However, the s e are onl y

two o f more than twenty science co urse s o f f e r ed in t he

prov incia l s en ior h igh scie nce pr ogr am. At the r e c ent Small

Sc hools Conf e r e nce held i n Ga nder in Octobe r 199 2 , Doug Young.

Di stance Education Consultant for the prov ince, i ndicated that

Che mistry was on e course for which distance education would

not be an ea s y s olution.

The r eport by the Royal Commiss i on acknowledges that

distance educ a tion ha s the pO~.ll.tial t o r educe educational

i nequa li ty , but that the serv ice mus t be "we ll - a r t i cu l a t ed ,

well-developed, and well-managed" . To obt ain such a service

the Commission calls for the dev e lopment o f II formal policies

about on-going services , types of technologies and needs and
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priorities " (Government of Newfound land a nd Lab rador , March

1992a , Our ch i l dr en ou r f uture : Final r epo r t , p , 3 18) .

STEM- H.t

STEM-Net has been proposed as a provincial ne two rk for

edu ca tors i n the province, pa rticularly i n t he f i eld o f

ee t ence , math and t e ch no l ogy . The network was proposed i n

response to ACOA's recoqnition that higher educat i on i n

science , math and technology would lead t o improvements i n

e mployment and Ul timate l y our province 's economy (Weir , 1993).

As teacher qua l i fication is one f actor which is often cited as

being responsible for the r e l at i ve l y l ow numbe r of course

o f ferings in rural schools , such a network may very wel l

reduce pr o f es s i ona l isolation and provide teachers with the

training and expertise they need .

Th e proposed STEM·Net network is in accordance wi th

r e c omme nda t i o ns made by the 1992 Royal Commission on

Education . such recommendations i nc l ude emphasis on

professional development and the focus on d i stan c e education

would p lace t he technology r eq uired fo r the delivery o f such

progr ams in a l l s ma l l rura l s ch ool s . Thus t h e mission af

STEM· Ne t, to support the "teaching , c urriculum a nd

p r Ofessional de ve l opmen t ac t i viti e s" a nd to cont r ibute to

efforts to "b ring about a substantial imp rovement i n stude nt

a c h ieve ment in mat h e ma t i c s , technology education and ec den c e "
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would help to s at i s f y t he Commiss i on's r e co mmendat ions (Weir ,

1993, p , 1.3) .

Purpose of the study

'r he r e is a definite con cern for the qual ity of science

educat ion i n our province, as i nd i c at ed by the numerous

s t udie s , i nqu i r ies a nd commi ssions whi ch h av e investigated

science ed uc a t i on as part of their man date . These s t ud ies

ha ve resulted i n at l east a n a c knowl edge me nt of the e xistence

of s ma l l schools i n t he province, a nd the evat-eneas that there

are problems in delivering a c omp l e te education program t o

students in these s c hoo l s .

What i s Lac k Lnq at this point i s a focus e d, co mprehensive

s t udy whlch attempts to doc u ment the current c ur r i c u l um

provision f or scien ce education in small schools in

Newfoundland and Labrador . The purpose ot' t hi s stUdy is to

c onduc t an i nqu i ry which will do cu ment the currc;;nt situation

v is a vis science educati on i n sma ll rural s ch oo l s. If one

considers t he c ur r e nt interest i n sc i e nc e education as well as

the current i nt e r e s t i n s ma l l s c hoo ls , then i t seems on ly

na tura l that the del i very o f scien ce i n s ma l l s chools ne e d s to

be exa mined.

This stUdy will i nc or p or a te the point ot view ot rural

educators who must meet the challenges at: rura l schools daily .

Small schools ha ve specif i c concerns reqardinq curriculum
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provision . An examination ot' science curriculun In sma ll

sehoolB should hlqhli9ht t he s e concerns and contrib\:te to t he

d eve l opmen t ot solutlons t o dea l wi t h t tU!lIIl. Such a data base

would be very us ef u l to quide an d info~ any futur e p lann i ng'

and de velop ment s!to rts t o i mprove t he qua lity a nd qua nt i t y of

s cience education i n sma l l rur al schools .
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TREsn QUE.TIOM

fiBM' I S THE CVRRENT PROVISION FOR sctmcs CURR l alW If I N

SHALL RURAL HIGH SCHOOLS I N NEtiFOUHDLAND ~ViD LABRADOR?

The focus o f the propo s ed s tudy is the cu rrent prov is ion

for s c ience c urr i cUl um (Grade s 7-Leve l II I) i n the rural are~8

o f the provinc e . To d etermine t he existing provision t he

following fa ctors were i nvestiga ted .

Science Prograa

Sch ool princ ipa ls were as k e d to i denti fy wh I c h science

c ou rse s were be i ng o f fered i n t he ir scho ol. Th i s included

those o f f ere d t hr ough dist ance educa tion , a s well a8 thos e

wh Ich wou ld be o f fe r ed in alte rnatl nq yea rs.

As we l l , r e a s o ns as t o wh y a scie nce c ours e was or was

no t off e red WilS examined s o a s t o determine thos e barr iers

whIch e x i st for part i c ular science courses. Th i s was done In

part by exami ning school l.'Udge ts and r esource s. Course t i lle

a l loc ations were ex amine d to determi ne it all scho o l s allocate

an equal a mount of instructional time for v a r i o us cour• • •

(particularly at the j u n i or high level) .

principa l s ....e r e a sked questions concerning their school 's

bUdgt'lt to determine whether or not t here i 8 a discrepancy in

funding received by different s mall schools and to deteBine
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i f small sc ho o l s d iffer i n t he amount of money s pe nt

science instructiona l suppl ies ba sed on s chool si ze and course

offerings . Ways in wh ich sma l l schools c o mpe ns a t e for

insufficient funding (if it ex ists) was also examined .

School principals were also questioned as to the s c hool' s

ac cess to guidance counse llors and teachers for special ne eds

s t ude nt s a s their pre s en c e or absence i n the s c hoo l would

likely impact on t he science t eacher. As well , teacher

allocation was l o oke d at t o s ee if there are d i screpancies

between s c hoo l s de signated a s s mall (part icularly in joint

service schoo ls ) .

Resoure••

Both principals and teachers ve re asked to identify their

school's s c ienc e resources a nd laboratory facilities.

Teachers were questioned regard ing science lab facilities to

detenine the e xt.ent to which s mall schools are equipped to

offer the va r ious s cience c ourses which are a part of the

provincial s cie nc e cu rric ulum. An a t tempt was a l s o made to

determine why f a c i lit ies are lack ing . The lack of proper

s c i ence lab facilities and equipment is one c on c e r n which has

been r ais e d i n nume r ous studies (Sma l l School s S t Udy project,

198 7; Royal commission , Our Chil dr e n Our Future, 1992) .

Student access to science laboratories was ex ami n ed to

determine whether or not access is adequate .
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The resources whi ch teachers i n small schools have

access to was looked at , i n order to determine those resources

which science teachers f ind most va l u abl e and those to which

they would like to ha ve access .

The Sci.Dce Teaober

A general profile of the science teacher in small rural

s ch o o l s was c omposed by l ooking at their educational

background, pre-service tra ining , co urse a s signment and

workload , and their t each ing s trat egies . As well , t e achers

were asked their ag o, sex and total years teaching experience

so as to develop a pr o f ile of the s c ienc e t eacher 1n small

rural schools .

The educational background of teachers was examined.

Questions a sked include d university degrees held, number and

type of un iversity s c ience c ourse s completed, scienco

education courses completed and post university traininq .

Teachers were questioned as t o the amount and t ype ot

pre-service traininq which they rece ived which specitically

prepared them for their present science teaching assignment in

small schools . Questions asked dealt with student teaching

and internship assignments , pre-service t raininq for small

schools and JI'Iu l t i - qr a d e training .

Teachers were questioned as to thElir overall satisfaction

vith such thing s as class size , preparation time , resources
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and number of preparations . As 'Well, they were asked about

their present teaching assignments (courses taught , grades

taught) to determine the extent of teacher misassignment and

mUlti-grading .

The various teaching strategies which science teachers in

small schools employ, both in s i ng l e grade and mUlti-grade

classrooms was investigated. This may in turn assist in the

development of a curriculum appropriate for use in small

schools .

Principals were questioned conc e r n i ng the factors that

influence the hiring of science teachers for their school.

This will help determine what schools are looking for in a

science teacher . perhaps helping to determine the pre-service

training requirements of science teachers in small rural

schools .

Professional Develop.ent

Professional development is a concern that was raised by

the 1992 Royal Commission Our Children Our Future . The

amount and type of professional development which ecreece

teachers receive or have access to was examined, as well as

reasons why teachers

development provided .

not attending professional
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Distanc e EdueatioD and BTEM-Net

As distance e ducation, particular ly i n s cience . is f ai rly

t o ou r e ducational system , the re may be s ome pr oblems

which e x i st a bout which f ew educators ar e aware . Tea c hers

wer e quest i on ed a s to whether or not they are awar e of any

problems ....hic h d i stanc e educat i on s tud e nts are e xpe rienc ing in

their school. pr incipa l s were que stioned r ega r d ing t he

i mpl ementation of distance e ducation i n t heir sch oo l s s o as t o

determ ine the adv antages a nd disadvant ages of distance

education programs . As we ll , c ou r s e o fferings and enrolments

were ex ami ned s o as to produce a pro f i le o f s cienc e distance

e ducation.

STEM- Net is on e r esou rce propos al which is intended to

reduce profess i ona l isol a tion o f t eachers . This, too, W48

e xamined . This wa s ac h ieved, i n part , by determining the

extent to which scienc e t e achers i n s ma ll s c ho o ls make use at

computers in thei r tea ch i ng .

This information , alon g with a t horough review of t he

relevant literature and an investig a tion ot s t r a t e g i e s and

approaches rec ommen ded i n othe r ar eas ot Ca na da and other

countries (such as .Scope , Se q ue nce and Coordination in the

U.S .) resulted i n va rious r ecommen da t ions f or improvement 1n

the provision o f scien ce c urr i culum in small schools

throughout the province.
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Limitation.

As with any type of research, this inquiry has its

limitations . The study focuses on the provision of science

curricula (Grades 7- Leve l III) in small rural schools in

Newfoundland and Lab n.dar . Thus, the study is limited to: al

the province of Newfoundland and Labrador and bl small rural

schools. statistics received from the provincial Department

of Education indicate that there were 130 small schools in the

province which offered Grade 7 to Level III . Five of these

schools were joint service , thereby listed twice . Thus sample

size was limited to 125 schools.

The extent to which the responses could be generalized

was limited by the response rate . It has been recognized by

the researcher that teachers in small schools are extremely

busy, thus it m.ay be that those teachers who failed to respond

may have been too bUsy to do so . The response rate, in turn,

limits the number and type of correlations which may be made

from the data collected.

Another limitation within the stUdy is school size .

There is a great va r i a t i on i.n the student popUlation of those

schools surveyed (from 6-324 stUdents) . However, all of the

schools surveyed fit the province's definition of smalL

Because many of the responses on the survey were written,

interpretations of statements made by teachers and principals

may eaee be a limitation. Where statements were ambi9uous or
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it vas f el t by t he researche r that fu r the r explanat ion

required, thes e statements were ollit ted .

81guif i gance

This study i s one which was needed, given the current

i nt e r e s t in the problems fac i ng our slIlall s chools and the

demand , p rovincially a nd nationa lly. for h i gher pa r ticipation

a nd achievement i n e c f e nc e . This s t ud y f ocused exc lusively on

t he small ru r a l high school, which has not previously been

done . The s tudy has r esulted i n a clear picture of problems

facing science t eachers i n s llIall schools and ways i n wblch

ecee of these problems ca n be allev iated . Infonation

co llected has r esult ed i n a c omprehe ns i ve data beee which can

contribute or i nf orm the de ve lopment of s o l ut i ons to problems

f acinq ec denee teachers i n s mall rural schools . Data

collected could be mad e ava ilable to schools, s chool boards ,

the HLTA, the ,acuIty of Education at "emorial University as

well as the Department of Education and thus be use d t o quide

f ut ur e plan ninq an d d e velopment d ec i s ions .
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SWIrlary

This chapter has introduced the r e s ea r ch prob lem ,

d escr ibed the r e search quest ions and ide ntifie d t h e

limit ations a nd s i q nif i c ance of t he s tudy . The ne xt c hap t er

wi ll review the cur r e nt lite r atur e r eq a r d l nq scien c e i n s mall

schools .
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