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n. ' - CHAPTER 1

. THE PROBLEM
- 5= Introduction to the Problem ¥
- I
p When-the Department of Education of the province of s
. . Newfoundfand and Labrador introduced the Reorganized High®

- $chool Program in 1981-ft adopted with the predise that

. Bgrae uuu'u.pemr to the ne'«a._.a: schoals of varying sizes

and’ div-!l. churu:c..rlttll: It is the opinion of :h’

‘au:hnr chn: it was Lupl.man:nd vlth “the prnnila that one

1 progran vould £it schosls of all .u.., t.e., "one size fits

.u\ . ¢

-Berkner (1985), identified a )Aullnr problem Ln the

IJn'll:ad States after having conducted a needs assessment <

p.:&tinln; to -small schools:

assumed that-what is
and urban schools is also good - -
-for. small and rural schools. (p. 145)

i
1
& A recent analysis (Newfoundland and Labrador GO
=81
o

partment oE Education, 1985) of the student population

ch' makes up the 205 schools nffering high school _courses

Ln :hh pr’l ince uv-nhd that there are 84_sehools (ot 41

‘y.u.n:) which hdve fewer than 75 senior high schosl,

buduntl . Ther

re. 40 uhoou of fewer than 200 studehts

J . g LY

irrying a progran from K-12, and'3%®schools of .fewer than

o'!rlnj ‘programs from grades 7-12. Of the 205 %
i

ard’ ..,




:aachlng students: other :h-n sentor hl;h The other 61

percent make up-the 1;:;.: schools of the province.

e 2 Given the range in the student popuh:len of these .

schools,* “coupled with' a ﬁxoporcxonal \;location of teacher; -

%, uni:s to daliua; :hc progtams nvnllnbl a qun:inn nudi.ng

: . ki The reor;.niz.d high :chool is _demand: - 5
. 3 .. “ing.divergtfication ever -im, small schéols to - L
: ©.. " % redyce theinequalities chéb huva plagued ghia® & -«
. k% pgvv nce" ; -13), T

(Scharf, 1974; Jo

‘his ptovincu, the, folloufrg two qualtlonl could b- llk-d" :



s

de

{ze schools..’

opportunitie

iination.

-~
needs of.

various siz

(1985), in r.po::u;von ®

s are lc)\lnvtn; equally n sciand

‘High School Stand

 1s a very defing

hhv-non: of stuc




.

‘for science teaching are adequate in schools of different

sizes. : » L g
The Reorganized High School Program has eleven.
science courses available which séhools can offer. In order—-

to assess Ehe‘ extent of diversification of the science

program, it is important -to know what, ol we. cegaid ©5 |

student: in each size of school. For example, do students -
4})\ all schools have an opportnity to do courses in each of

‘biology, chemistry, earth science and physics? Fisher .

-(1985), having studfed the chemistry performance of first
<2 . - 3 i g :
year 'students at Memordial University, réported: .

e Less rhan half of the high schools
. offer chemistry at even the first level -
© ¢ . (Chemistry 2202), and fewér than 40 percent of , |
.+ eligible students in any’ particular grade.
v .~ study the subject at all. (p. 2)

Fisher furcher reported cthat students from out-of-town rural
schools were much more likely than students from out-of-towr
urban centers to dtnp the first year university chcmlltry
course (Chomi;trykloooz. If all courses are not offered in

schools'of various ‘sizes, then there {s'a need to deteraine |

which courses are not offered and whether this clrcumltlnce-

* ean ba attrlbu:-d to the lick of human and material

5 ra!ourcu .v.u-bl. to teach them. Futura p1 ns 4--1;-:.« to

lmgrnva :h. q\ulll:y of -cloncn -du ation in -11 -ehool-’
would .require -n assessment of the qunllty and cond‘;on. of .
hi;h sc}mal sclence as. they presently exist. }'nu. was done

on A.nutionll b,

{s in a recent study by the-Science Coundil




Eeny

b/ . .

of Canada (1984). Newfoundland and,Labrador were.included

in the study, which examined the obstacles-preventing the
achievement of the various aims of K-12 science eduéation.
However, at.the time of data collection, the-province h’a}d -
not implemented the Reorganized High School Program. Also
the study was not conducted according to schonl size, vhich
pinpoin:l the need for a study such as this. An anu:igu
tion into the divetllfla? school chlrnccarlstics ‘which extst
throughout the province -is- ?d’:’ficuln't_ly_ important. b It !‘41111
be usefyl to know how material and human qhazactorlntlcu‘
relate to sctence &t Ehe high school levels in small
schools. These data are essential in uz;e'z-\r.,o make recom-
mendations to plan and improve the present curriculum, :nd
to address the high school sciencs needs.of-students of the

rural school. v e

-:azm.tna uhether

Tha purpose oE thu study was to
studentd in each .1:. of schiol are -chlavlng aqu.lly in
high school science. ‘The study, analyzed, in addition to

student achievement, the Kiman and materfal high' school

science resources that exigt in schools of diff'cnm: sizes,

This was done to deteraine whe:het or not these ralaurces
!

ars suffleient to earry out the program in, sdch:sixe of

school. The study examines the extent of the dlEfaroncal




59 This figure omits the 10 smal

~

which exdst in the .cunu\-chuvemn: of -students in the
small, mediua and ‘large schools,

mazda avnilable to !tudancs,

nd the dtffa\‘encnl in human and

material ruourcas avalhblo to dellvn thqu 2%

4 These data could then-be the basia for recommenda- "
“tions fur ddapting the hlgh school science program to

futth;r meet the naedl of ltudentn in sl:h school llzq,

grade 'pg]vg studencs - Fox ths purpose” of this study Grade

Twclva scuden:s are defined as those -:uﬂan:w that were

registered on or befoze Jung 1984 and, were also re;llcerad

for the 1986 term. ~

than 140. The total number of such schéols in the province

s 69, ¢

tediun schools - Those yith a :ot.l sentor enrollment

between 65 and 140. Ths to:al GUBDEE BE FHGH schooly s 67.
A 4 4
M_u_ﬁm_l - dhvadiuten a total unlnr enrollment loss

than-or equal to 65. The :o:ll nunh-r of such lcho%ll is

t schools which are

€he differences in courses -

Large“schools - Those with a total senior enrollment greater '




The high school population of these 10 schools ranges from

1 - 15 students.

referred to henceforth as RHSP. -

. . ¥

: o &
The Reorganized High School Program, which will be

£

This study was set up\fo study one :u:anrch iy po-

challl thch Hlll b- nvllul:td stgtllelcllly. :

which will be’ described 'in Chapter 3.

are:

‘ ¥

o Thou 1s ho significant d!fforana- 1n~
‘Ths sclence :achievement ‘of Grade 12 students -

in terms of the size of school they’attend..

‘offering high school courbes, but not at the Grade 12 level,
%, . %

Thii will be tested by means of a standardized test?

,nq sarch quastinnl vhicp this atudy will -attompt :4@

, answer using the :elqhdr FssEanratie fnuhd An Appcndix Ly




: / £ 4
. - ' . s
. . ; & i
; . - 4
% ’ o “ D B om g y
| i, different sizes? A list of these courses is found in,
P L) e the first question on the teacher questionnaire.

How does ‘the pumber. of science courses being taken by

» J: i
3 /%, high school students compare in schopls of different
3 ; o

. 7 “#izes?. This quescion will'be anQ\( ted uun;" the data

. 5
£ . ;
b d :; £ P,
Cd - & s
K40 - ‘ %
g Are stullents in each size of school doing courses in @
* each of the pure sclences? For the purpose of this
— 3 . £ ; 5
P study the pure sclences’consist of piolo k
% S T
. istry, earth science, geology and phy-ic-;
e £ ; N %
- ) I -
4 How does the teaching experience of scienc
= &
¥ throughout the province compdfte in schools of R
=i ol v
different sizés?
‘e .
woa 3.
o0 T %
B K %
o =
. %




How well prepared i!r the teachifig of science do
-%goh of different

teachers perceive themselves in
sizes? .

How does™ the scilence teaching assignment of teachers -
. it

compare in schools of different sizes?

How ‘doés the numbé¥’of courses that teachers are

teaching compare in schools of dtfs-nm‘-u’?n
5 .

Are all schools equipped to offer each' of the science

r - M &
courses within the high.sthool program? If not, . -3

which courses are schools not equipped to offer?

How dosi the ldaquney of the sclence reading

ultatills lvllllbla to students compare ln lchooln of

different sizes? 2 ¥

How do scilence teachers in schools of different sizes.

Ay
rate the qunllty of thea

A -tuiy,nu. and equipment




¥ deliver ft. Gjelt

B

% urban model of aduu‘cton, rely on curriculum e
materials written for urban children’ ‘s K

and .8
to hfire the same kind of :uuchar: as urban
schools seek, they probably ‘wild, be second- .
-rate, Butarural schools donotrneed to fashion.
sthemslves after urban schools. They have v

1n science, aduen:torh leov,

: This ct*l.-“nhil b o B
\uted to%low class enpo, W
e -a shortage of
! o, 2O ¥ i inadéjuate budgets for




$£ this, ltud{ ‘can nju:: tha null hypothesls und

£ n:l a pt;niflcnnt dlffu:am:a tn e

dgtams fnt this provinea.m This uu

\"on‘ sxzu fu:-

' Fi douly ‘nl&cnd from eich q_chooL 'l'heru “e a’”




* .




Grade 12 4eva1. }Iema. the resul;a. ‘are not genera-

reds investigated.

total numbu °f Gnda ‘11 nmdanu in ‘the :quol.

randon ..ngx. of stadents usy gelected g:m the . .

ul:qdent rlcordl (1955 86) uf nhe Depar:mem: ot'

Edu atton;;  using a computnr p:ogtam “developst by,

. ‘Nawfonndllnd and thradnr Computnt Sﬂvicu‘

:otll numhat of hlgh school

uhool." A u-: of these t



= sputhully dqvalop-d :q nuvax b
- [y

“i o The study was set up ¥ith the assunption that the
dati coliected would provide tnfornic Lon useful to fu:uu

curriculum decisions 9 ch-y relate to science in thu smaill

schools uf this ptcvuéa e dld nol: attempt to drlu

[t -
conclubions as to what :hesl déctatons.shoukd be.

T‘hg study was conducted td deternine &h.chu the

dtfleran; LI\

Ghipter 1 has Inokod at the probLem for

¥hich this®,

study was developed. It Kas also dlscuulad the' fesd and

purpose af l:ha study and :hc Tresearch questions vh(ch it .un

ne s

B Chnp:er 2 reviewu cha 1luucun ulp:ad‘ to the
rasultch o ch‘p:a:—Hresantl thq design of, the u:udy. the -
ln;ttumsnu:lon. ca::lng procaduru and Ehe mnchod- u-ed to

am!.yze\)‘ data/ - Chapter 4 presents ‘the ‘renul:- o( :hg

. data analysis, interpretations and cenclu'ui'om " Cheper s

‘s'ummuri.zn :ha report and pulenn the 1|lp1 ications And_

tecowmandl:lom for fut:hu research.




I - . CHAPTER 2 Joge ¥ e

RELATED RESEARCH

achiew

This chAp"Ea: nu_ &

’ »r.ln !ollo\ltn; fQ“\“’H as : y rul-

and :.c;uu i 3 :I:lnn w11 pe

e cn:vi-v of _the u:ou:uzn and pnur.l col

% nuc-a to the stuay. - ; g S }




G " X

w5 T Pu: studies have produced confuer.!.n; rasults in
comp?ring the' sclsnga achievensnc of uudenq n :uul and

. urban schools and. sefence uchhvemqnt as sured by's fgchool

size t Houaver. as u:ated by Cq!‘wn

] E /
~ . i

/3, must be inferidr in the small-rural kigh

llullqt (1985) ¥

Johnson

nll’pr Eindingl ;s

Joh son’ \(1976)'

h.Colupbia.  Treasur




v

- (or absence) of laboratories, and amount «qfv ctne “dpent on

+' Education.
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of six such studies, also found no significant differences
"in achievement between rural and urban students. -Fagan
€¢1985), in an analysis of the High School Standards Testing

-
program for the province of Newfoundland and Labrador which

1s assessed by the'Canadian Test of Basic Skills, reported 3
that the larger schools tended to do somewhat better than

"* ‘smaller schools on the average. (Seé- Figura 1).

« . In the final réport on the high school standards

testing program for 1985, Fagan jointed but that-thers, w

. very definite relatfonship shown between the size of school
and the achievement of students. .Fishet (1985) slso
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ks " .
supports this relationship in reporting that students in the

" province of Newfoundland and Labrador from out-of-town rural
schools were much more likely to drop out of first year
chemistry than students, from out-of-town urban centers.

. ¥ Watking' (isaa). study revealed that a significant

difference (p £ .05) existed among the means of

metropolitan, small town, and rural,schools on the £éllowing

"Number of courses offered by a school. %
Hetropolitan lchooln of this s:udy offurad more, %
a4

. £ sclence courses.

B oo "Science student to science tgacher ratio." Rural
- ' schools had smaller science student to science -

‘teacher ratios. . v

3. "Percentage of sclence aqulpmant ‘avatlabls to its
selinge students." Mettopolitan Wehools wars: Found
- to have a larger percentage of the. equipient Misted
“ ‘ in this stady. #
In an assessment of the sclencé performance of
seventeen year olds according to communitieh of various

sizes, c:.m,.(wn) found :hnc students . in school '£ringc1ng

around big cirlen nnd medium ﬂ.zn citTes ou:p-:formad :huu




reported by Cox (1983) relative t
g "

iprovides for an 1ncr---- in achievement,' the

; .
in smaller places and big .cities. This suggests that not

only might students in small schools achieve less in science
but also that the larger schools may also approach a siza in

Which student achievement begins to decrease.

o

Kanchaturas (1979)

bn:y‘e'pn the number of high school science courses taken by

students and bilology achievement. Similar £indings were

tience electives. 'The
number of science courses completed by students in each size
of school, and thie relationship this_has to student »of

+
achievement, are part of the analysis. of this study.done in

Chapter 4. %
N oL

A number of studies have shown that pupil- :-nchu:
ratlo in science is another variable that appears to

influence student achievement, (Burton, 1980 Andv:Bldlt:,

1983). This is ihppor:aa by WKieworch (1971); Sehart

(1974).: ‘Edmonds and Blllll (1975) lnd Palmer, (1983).

.
Contrary tosthe nvxdmca that a low-: teacher: pup(l u:lu

extst ‘dtudt

:h;: contradict this, demonstrating that where

'found ‘a :s1gnificant relationship




and Downey (1965), stated that: . -

qud:.d “above. »

situation stated that: - ' B

" .21 - 4
v

ratios are small, teacher courséload is increased. Harrison

y When fewer than’ four teachers are ¥
‘expected to give a complete academic program
for grades ten, eleven, and tuslva, the
burden becomes onerous (p R

Aucordlﬂs to the number of t

char units asaigned to

schools (Newfoundland and Labrador DLrac:ory of:iSchools,

1985) nany casés such as :hi- cxiu: in cha small lchools of

chxs 7rovlnce, some af which are even mpre scve:e_thnn those

Ryaq(1983), in raporclng on the’ Silk-:dhev-n
g One Saskatchbwan teacher, in his first
year of high school teaching in'a small
sctiool; wvas Biven the folloving course load:
Grade 9 Science

10 Science, Grade
Physics, Grade 12 Physics, Grade—1ll Chemistry,
‘Grade '12 Chemistry, Grade 11 Blology, and

Grade 12 Biology. There was np laboratory
istant. Another specialist science teacher
n another rural school district carried a
comparable load, .Instead of ‘the Grade 9 )
Science cour: he taught, in addition to the [N
first teacher's Grade 10, 11, and 12 courses,
G:-d- 9 Soctal Stud: Grade 10 Geography,
a course\for all grades in Computer
Lt:-zmcyl As that teacher wryly commented:
"With a load like that, teaching' about the
nature of science certainly -uti-n"v. (p. 1b)

e

The above situation is not uncommon in the province

of Newfoundland angd Labrador. 1In a brlaf presented to the
Newfoundland Depaitment of Education by the Nuvfoundlnnd
Tllch.l‘l' Alloclltion (NTA) on the RHSP (1984), Ch!.‘ comment

‘was mada:
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It should be pointed out “here :hnt
there are somerteachers in our high school
systems” with absolutely no preparation periods
. whatsoever. In addition, some teachers are i
expected to teach up to eleven different
cougses in our schools. (p. 7)

In some of the more severe multi-grade situations

where three and four rdom schodls

courses, some ccacha;s are actually teaching up to tvunty or

more courses (Dlrlctety of Neﬂfoundllnd and Llhtldot Sehool!

1985-86) . ,l\:

Parsons (vwss) . f

Labr dor \:cncher workload l’.:\ntlon, tnpor:ad

It is nQ: uncommon to f£ind :auchlts Il

trained in physical education¥or social
5 studies with”somé bagkground in science who v
are teaching science in.addition’to their main-

. area of expertisef Thus teachers end up

teaching courses. in four or more disciplines
% ,plus a full complement of coscurricular
factivitiely. Such
the amodnt of time a teacher
for lab ‘actTvities as :co
vho is teaching only thncl
to several class
(p.-7) ev, v B <

The NTA Briaf (198!&)\prauen:ad to the Dapnr:ment of

schools is gf great concern. It appears :
some. teaghers are meeting with 250 to 300 L
« .. students -vury vukly cycle.' Also, the lack
ion: time i 4 in both large" 5
It vas reported that sohe’ -




" ‘srated by ‘Davidge,(1982):. »

From the perspective of the review for thid study,

N 2
‘teacher-pupil ratio and teacher workload in géneral were

Aeen as major factors potentially contributing to :u}:h_er

effectiveriess and ‘student achievément and success. As was
2 AT e 2

© Perhaps the overridiny, assumption that

we have to make is that pupil-teacher ratio is
an ineffective method of allocation of M o
teachers in small schools. (p. 3) (s

Presently in the p’rovlnul of Newfoundland and

Ln‘;‘ndor taachers ‘are allocatad to school hq.eu on the
j prge
bagis’ of the total pupil -nrollmnnc for the board. Maybe —

th¥ time has come where 1t should’ be ueogn.fud that tha"

Vot

cher unll:l néeded in small schools clnnet ba provided

under an allocation formula :hu: treats all :chool uzu the

p nmo. !ned upon théy ear}ier research jus; nentionad.

pupn :onch-t ratio lnd te ch.t votklo-d must be ueognued .

g
a8 key variables’ 3.n .:nup:ing :o px‘bvida fu eqiial .tuuan:

nchl vement of students. Lo (1952). -fr.ct h.vin; atudied 5
eight hundred and thirty-two:junior lluond..;;y classes in
g 4 i i ! G

Hong Kong, identified teacher cxpiriam;




df studes ta.  Fow studtes h-ve look-d at teacher experiesnce . .

udent x:hlevamant. while also

=nnd 1:5 :ell:ionshlp to

L s ,v‘ assonu:xpg te with :uchar cuxnxng. "The Nacional {cunca P

"g = Naufoundlnnd tea. ‘are much m3re

generalist thgn the Canadian average. Even at ,
5 sty the senior/high level, about one in three
o ¢ s« .  Newfoundland scuncq :a,chau teaches lclanc

o i alone(p.-2)

less nn:lcing to ual!. qulll!l-d teachers

d Downey, 1965) " Vhceording to Gough (1983)
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) : = . . ¢ - . &
% . objectives of science. teaching, most important of which is

student achiev nt. Gough also suggested that a major task

for this—province would be the development of a co-ordinated

plan for teacher re-education, which would be based on a

7 - needs’a t. One.imp question which requires

ching 4n rural schools .. . .

e answering is. whether the teichers

ach of the eleven science cours

" . are’qualified to teach

oy .. offered by the nusr. such r.lu: ‘small lchaoll are fres to.

ul-ct .and offer to -tudanc ny' of :h bour -vnix-bl{:—h/
undut the pu;nu. u the :uch.u that are now talching Soa

st sciemce tll:hsr:, then thn

11 school cannot offer  any of thess goutses éven Lf they = ~ - «
; { : ; - ; k

have "the other

ns ‘to do so. .The call for imprévement in

" the preserviie training of those who will' feach:in .rural T

settings has Béen supported by Massey and hu-by (1983);

5. & Nacht{gal (naz), Gleadsy“end -Bandy (nuz), Guenther and - g

Wefble (1983); [Helge (1983) land Horn (1953» Nelson (1983), 7"

- found that only 3 out of 41 ~coli®g n.d unlvltlltl

-urv-y-d qlhnd trdlnln; pro‘nl
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3
Lyor (1985) was that professors do not dlvays know .what Ls -
unique about rural educatien. Zatler (1982), alse
acknowledged this problem in potﬁtln; out that the rural
ce'achf.u are quick to ;é.:_e that their college education-did
not prepare themsfor small school uu;nuienu Nachetgal
(1981) asked, "Is it not better to h.v. PR e

understand the broad structure of their content areas than |

narrowly prepared technicians?” Studies conducted by Bear &

Lynch, 1983} suan‘:h.r & ueu;h, 1983; and Hegtvedt-Uilson,
Hegtvedt, and Bullock 1982 -upport-d this by reporclng that
uhile most :enchar educ-:ion pro;zuus ute responding to. the
trend to upacllllza. rural _educators sttli need to be

‘generalist. - ) s ) .

One of tha essentlal coaponents prerequisits to

* successful teaching and learning for high school,scienc

,:éparud by the National Science Teachers Associatiog (1970)

Library books, magazines, journl

nuu].-c:ul ete. ):h

.., (1983), {n reporting results fm. the Scionce Gouncil Candda

Report 38, indicated that tn :ha prnvlnc. of Newfoundla 5

of chi reachers as

the study rated the qu.li:y of their f-cili:l

nnd Labrador, over 28 perceft

and’ equip-

ment as 'poor' or 'very poor' at the senior level.
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e, more, in the same study, 65 percent of the lenlyf’ﬁ:uchers
.  tnw province Tated. their physical. facilities and equip- .’ Bt
L num:hl areas in thch there were impartant obstacles co the R

achievement of their program objectives. G:lfflcha (19!3),
made reference to this in speaking to the future;néeds im. = -

sclence teacher training in/ Newfoundland and- Labiador’,

t

‘».. . Griffiths sugg

- It, seems :hzl most of :ha cauchazs in- -
this province.work in anenvironment which ig
not .conducive: to :h- lc:ivl:y based npprnlch
to science. .(p. 22

C\lllmln;s '(1980) nd Huu (1983

_concein with the -u.ll s¢hool, lndicdtad chat. a's;ﬁadima;

fn!.l ‘o :aeogn;ze r.hn/: the smnllar schuola'buicllly tequire &

the ‘same. kinds of -qulpm-n: as_ 1-:ger 1chool: aven :hcugh

ize v.. a d-flnltl factor-in &ag‘xd to :a.cxlng materials. -

and phyllcll facilicids. In thsr;utyqucgnductaq for‘:he‘b

bticf a large pef
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Many other variables have been looked at in agsessing
the science achievement of students at various grade levels.

The most common of these tend tp be gender and students’
attitude: towards science. ‘ %l

In che J.L:atncu!a llltch for -this th ll' no ::udy

o slmnu [N :hiu ‘was £ound ‘to hnv- bean carried. ou; in. :hh

p:ov nce\ tnfnrm-tion gathered from ltudinl nuch as that

“conducted by the sq}anea cauncu of Canada (1983)° vlu‘ e

analyzad for'che p:ov;nce as ‘a whole: The schools £rom

“. which the information was gathersd wers not broken down Lt

according to size. Even :hough :hur- in 1n£ovma:lnn

available on some’ of the variables dcfinnd in €nts itudy

they have net been looked at in terms of pupil uchlovuwlut;
& - 1

as this gtudy attempts to do. Thdre s very.litsle Iitera-

ture avatlable on sciece from a small achool perspsctive,

pltticulntly as it relates to school size lnd lthiavsnanc 3

1 Scup‘lanl (1985). gave support to ‘this oh-nrvl:lon on” r.hl'*

qunn:lcy and quull:y oE :ural aducu ional 11:-tntn:a in :he-

following statemént: :

a whole, the litera-
ture is meager and much of it lacks sophisti- .

” .. .vhaﬁ viewed

cation. over, there is not-at present a ”
body of re rch providing a comprehensive and . T
. inclusive view of rurali.education that' even

begins to. approach’that on'
urban. lct:lng. on; useful’l

ducation in an
chmark on which




.,to"judge relative qunn:i:y and, qu-ucy
S tp. 167) -
s:'aph- £l (1985) fur:hlx’. stated :h-::

The absence, of a comyrahan-iv- and
7 lnciullva research literature-on rural schools
Coy ‘represents a major abu:ach to “the’ furtherance
‘. % - of rbral interegt at & time when ‘theé potential
for fundamantal change in.rursl educati
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_DESIGN AND PROCEDURES o T TR

_needs of the weakest cl:sgory of

chobis’  As-Colton (19315 A

‘ suggests, 1: u usu.uy uuuud <h any—: xnt-uorn:y vould




m‘xf r.h( :uu:ch ¢an




The main purpose of this study was to investigate

whether a significant difference exfsts in the science

g - &
achievement of Grade 12 students in this province in schools
of various sizes. The study also looked it some of the

variables which might i.nfiu.nu the Tevel.of sclence

achievement in eu:h of :he cltegotlal of schools sutve o«

The varisbles lnveltlglcad were:

1. Sclunca courses being offered.

Number of scienée ci di:u being complltld by stu-

dents. ? . U

' - Years of- talchlﬂg .xptriancl of teachers-

4. * .Nusbar of sclence educatilon courses complated by

" teachlers.
[Extent to.which taachars feel prepared td teach

¥ g lctnncl. 4 ~

6. Tescher course -lliyma'nt in sclence.

T\dtll courses :nu;bc by science :cnchat. B




The population for this study consisted of lpptoxi-

”n.:aly 8900 sentor high school students who were in their-

third or fourth year during the 1985-86 school year.
School size was.determined according to the senior
enrollient statistics f£or-T984-85. . The -senior high schools

3o ¥ throughout the province were divide

into three sizes,

* small, medium-and large, according to the classification

defimed in Chapter I. @ . .

Stl.l:lltlc. for 1984-85 showed a total 205 lcl‘lools
.« 7 offerfng senior high courses (Newfoundland and Labrador

. Directory of Schools, 1985). Ten of these séhools were .
otf-rtng courses only, for students in either their first

-
year or years One_and"Two (See Appenalx n. Ths-‘e students

" . would thén have to go to some other chool to- complets their

. ’ " ‘graduating ‘year. 'Ali of the sthools in Appendix ‘A come

;- :
under :ho lnrl'l' schools, cu:agnty. .which makes a total-of 69

. " such .nnoau' in- tho’en:pgoty defined above. TALs seudy

N 'lnelud-l only “l‘.h. 195 lchooll thll: -are nff rl 8 the cournal\

:.quu.a to ‘Gonplete Grade 12.

. - e
) : inml&.nuu.u.g.uu‘ 5w '
B ¢ A total of fifty schools wers randonly ltlnc:nd from &

. each of’the three ‘school size u:-;oru- (§ee App-ndlx B)., w0 ¥
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From sach -selected school, one student was randoaly selected
to complete the science achievement test chosen for the
stud).' Each student was randonly selected from among the
" total number-of third and fourth yaar students ra;istatad at
each of the schools seletted for the study. Theu were
students re;hcg:od with the Department of Education on or £
before 1984 and. also registered for the Jung 1986 term.
These students were cl

the 1985-86 school year. In addition to the ltudﬂ;t

sified as Grade 12 students during

-

v _.?uavmm: test a questionnaire puuxnm, to the v.rubln
1

tified edrlier was comvlecu& by one lcllnce ulchel’

randonly selected from sach of the schools.
/ k “' o ’ E

»

3 - = -

lPere vere two instruments used in this study:
) PN A

R A-sclence achievement test” for EHe students.
- . ’ . -
¥ 3 A teacher questionnalre consisting of thirteem - .
questions

The student achiavement test which was used came from .

\ o battery of tests sntitled” Form T-Test of Achievement'and "

Proficiency”, . sc.mun (1983). A" copy. of :hu test, along

- with the solution k-y. “is contained in Appandu c.




This ‘test was chosen 'from adong twelve ‘sich tests
designed to measure’science achievement or Aiteracy at the

— 2 Grade 12 Level. ¥ \\ul chosen bncl\ua of igs cor- -

relation .with th s vhlch make -up :ha llnlot‘

i  high school. lclogce =u:z1=u1um. -xhu test was .1.0 .

s hvn).q.r.ad a8 h-vlng the hu: formulated quaktxoﬁs, of which L

‘ a nunber ntarred to nlu:ad graphs and- dugruu xc was

constrycited according e speclilcl\:lons uhlch raflac: y

S . _‘cuttun:ly sccepted curuculn practices, and was then h

revieved: by curriculum specidlists. A K-R 20 T .

‘computer calculated &s the reliability af the . -

test. ] . LN . S RS - . o %

! - K Accu:‘dlng to Sclnnqu 51933) the, basic goll of ;ha
,; developérs of the to-: was: 7, ‘-; Lk * ot
% ‘to .mphuu- the usé of basic skill'sW:

: . nd the’ comiion knowledge that are marks-of a ot

gk o .well-educated high school. graduafe, a person -/,

= N a2, . who can function off.::lvuly and 1ndnpdnd.nc1y
Sy E 8 . in a complex soclety. (p..6

) s . . L . 5 i ]




- teacher completing the questionnaire

“Go¥eE W ninbeT of vallabled which" pl‘hc affect the studentl’

4 <36 < ¢ &t s
. #o2 - 2 E o T EREE B
1. To study individual student and class strengths and

weaknesses.. . " - §

2. . To revgse Pourses of study and instructional

activities.

The test wag piloted in four-provincial schoold. The -
° 7 : 5
contént Vllldﬂsy of the test was assesséd through the opin-

Lons of - four high school !cianl:u :alcha:l in these .choolw

It was looked at in ugh: of the present science curriculum -
éffered to the hlgh schiools of Newfoundland dnd Labrador.

The teachers of ‘the pilot schools were unanimogs in

their belief that the 1nsuumsnt was val "ulnP

. g
science achievement of t:nde “12 students high schools

of this province. ]

:uehest Each eekchn: was randomly selected Erou the total

number iof hlgh uc‘honl te ch school. 'The

directions given to providc the data suggested .that the

administer th

" student lchlavunen: test. The questionnaire was deaigned to

.
achievement outcome,  Thege variable tnclude: (1f science
; A : v,

B I y
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¥ courses baln; offtrad (2) number of lciancs credi:s com-’

plated by students (3) & acher experience, (4) nusber: of ) .

’ se¢lence educsition course conpucad by :ueherl' (5) extent
do which Eandtiace foel prepared: t&' teach sckence (6) cuchu -

s X course assignment e sclence (7) total courses faught by

mduquncy of beens f.cut:u

-1=a There are a to:ql of :Mrch-n quut!.on- h\clud‘ud 1n

2 :hu qu-stionn-lu. (See Appundlx d) 'tha fom:mlu:lmmafq

thela quustionl wag nulnly ba d upon the cype'

- d’velnpld fa! th Britllh Co].umbia Sciencn Asu

(Taylor, 19!2)

;7# i po amch of the sctence coorq:n.eo:}ox :ym.mc:- ’, B

uane-intng the uhool,- nndouly 8 1-::-/4 for the study, (laa"




" science cosrdinator was responsible for the distitbution

_three and four; and five b} more. Any -euncnuu:u in

which, students were

and collacclon of the 1na:rumcn:s in h}:/hor district and’

the racurn of the instrumntl to nhe author. A la:esr to

found in Appendix H. . The tihe Alllgnud “for ¢ -

ménts to be completed was between the first En.uh jand the

middle of April, 1986

d by s two way -nnlyﬂ.s

factor ‘a d the, n?nblr w

sdience courses were cltggorlud u one

being completed 4{1:’
3

S B i
completed. - The scores.were 'grouped as outlihed in Ffgure 2.




All data were subjected to analysis by use of

Profrans contained within the Revised Editich of the
s:.u-ucu Package for the Sécial Sciences (segsx) !
Inc. na:)

-descriptive statistics on‘thn nupon-u so the cannha:

questignnaire. Th- llgnl!lc-ncn of :hue zuulu was tested
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CHAPTER & o Bl
RESULTS AND DISCUSSION
< Introduction
2
Chapter 4 is dwond co a presentl:lon nf rﬂevnnt
de!crip:lve stltlstlcu and’ uuly:in ot‘ the dnC- couactod
‘ ch:nugh zhn use of thu/inuﬁrunnnt:l and’ procadu:s described

in Chapter 3. In this chlp\: r, the author will also l::lmp:

. W e discuss the deantig of data inm terms of its +
. statistical &dnd educational significance. Discussion of Eha
" tvelve questions will facus on the .my'ac'imf: First the
’ data were analys 2 to test the null hypothesis and.an ; o
= = anolysis was then made in response to the eﬁfvg questions
" posed in Chapter 1. The data Hilysis Vie eifried SHE using

the computer system at.Memorial University of Newfoundlang

and Labrador. The statistical package used thy Revised LS

Edition (SPSSX) (Statistical Package for the Social

Selences, Inc., 1983), Most of the tables in this chapter . =

are reproductions of computer printouts.
1



‘Chapter 1. "The 120 zesponses conslsted of aa small aehools,

. foug, And five ot wedh (ses Table 1).

s - 41 -

40 m-u.um and 37 large.

. E ‘E_ les

-rh- null hypochull ;:.:-a that: % Do
There is no significant auf.ranca ip
- the science ac‘:ev-nan: of Grade 12 students
in terms of thf sizecof school cthey attend.

. The hypothesis was tested using a two way lnllysls AN N

“variance with school’'size as one factor and thi m.mber of

courses completed by ltudent: as the n:har. The ‘mean sc'o.gu o

were compared For stcffents in each iie>of-school Wwho had

5 g N
- completed equal number of courses. The humbers of scisnce

courses were c.:apzuad as one and two courses, three and
X

£ The devel et significance selocted for this test was

p < .05. The F value vas caleylited.to be 0.15 which equals -

a significance level of 0.86. The null ‘hypothesis cannot.be

rejected by these valuss. Therefors, the null hypothesis

that there is no significant, difference_in the science -

achievament of Grade 12 students’ in terms’ of the aize of

school: ‘they attend, must be accefited.




Grand Mean - 32.95 . L0 . " . G

S ' Sehool Size F'= .147 Signiffcanca = .863 L St 3
. Numbor of co{.z‘g F - 5.52 significaney = 0.005 T .
gt vln:urnct!‘.o‘nl' F -'2,617 Significance = 0.039 SRl N
= = R, e ’anpumgk:hff'géht-‘:apgn: ‘-:Qor_ Tn'relation to
©. 777 the numberiof courses completed, the vglue of F wal found.to
"be 5.52 which results in a significant difference qf,o;»nq"
LN The statement can' thereforp be mads that there im .';r;:yu-
; . cant dlﬁcnncﬁ_ (p <..05) between the levels of achievement
A T undivhe: nusbex (88 courses teken by Grade 12 students. This -
. guggesta that golence achievement scores could be
s
. - , ]
- . . .




©  to inerease vith an incresse in the numbpr of ‘sclente

.. courses students take. -

. |
In'a test for i.nconccinn between courses complum{

" g afd school size, the valus of F associatpd vith thes
1

variables s 2.62 for.a probabl l:y 1.veh pfé .04, There-

fore, even r.lwugh :hete is;no u;nttlun: dutenncs ba:ween'

= ‘school size and student .chiavnmc m sed

o nn and t e mmbe: uf cunuus :nka ‘n:i:uﬁ :ogetha

=, =7 “large size achools wh, have l,‘omplu:ad tevet ot mord Eonel

(See Table 1). Further discussion of these results is found

e in Chapter 'S, - =y c. LAY S

) f F:lquqnniu and p.iun ages rsl-:ad to| qu..:um 1 are
thund ta7aBls 2.

t-hment‘;" Biology
cﬂe»}mu !
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3203 is offered 6.2 percent more in the smaller schools

R Surveyed thas.in the medium size schools’ In all cases, the

. o large achool category has -the greatsac én::nqv igs 'of schools
offering each course. - L B : L

= i e Y LR In_the lmall lchooln uy:vqysd 90.7: paum: ate ’;

rofiarln; Hi.ol.o;y 2201 and 81.4 petgent are ot ltlng Bology

3201. Ch-nll:ry 2202 1= b-lng otE

B thua .ﬂmoh“ _Ho? -vcr,

nnly 7 pm: nt o: ‘amall schools

xndtuna they v

B wo b!.elngy cmuu and Chéntatxy 23 e 15
; "/_J{ec:aan 4n the p.:c-nuga of saall schools offqtln; “the

- o:ha: unlancelco\xt.g.. Onl}y 4.7 par_n _qt;@\f\:hn ‘schools - ._

surveyed ave ‘sffering Sareh Setsnce 220% and less than hel?

(34.9 peréent and 39 5 3 pe con:) of :h. lqhoall .r.mf:.ung

+ Physics 2204 and, Phyltel 3201. ‘THe i-u-{:/:rnq.,lor Scignce . -

Y 123 s rnyucn Selancl uos and. valronu-n:‘; ~S¢£tncq nnk

v “There 3¢ slearly & lack’

5.1.\1«. daong oh

_being gffered in the gmall, schools aurvey

o s . ? N -




$iznof 560

L i.lu]..l;L . ¥, Hedium F Lu;u,» i
- ¥ B S s N -
Blology 2201 39(90,7) °  36(90.0)
" Bgology. 3201, ¢ 35(87.55
v Chemistry 2202 3 +:35(87.5)
b i L S +
. Chemistry 3202:F 3¢07W) 19(47.5) 32(86.5)
3 Earth S5t 2203, 2(04,7). 1640.0) 2  28(75.7)
. -Geology 73203 C22¢31,2) 18¢45.0) L19(s1.4)
ety - 2 o ] -
" . .+ . Physics 2204 F115(34.9) At 19(51.4) -
* Physics 325@ 35(94.
36(97.
‘ £, - L
- Physical Sei 2205, & ﬁs(w.
F YR n B . e . i B
Envir. Sei 3205 .13(3q.2) 48(75.:
£ 2o G - i i
+ « — .




N The Ersquan;iu and parcun:.gag related to q\u

are fnund Lq TAbla 3 Ruuu- -hov"m": of - :h- \:hr.. size

T)u se

-chml- Al-o had the smallest percentage of -c’udmn doLn;

34 #nd 5 more ‘cour

in science. llouv-r.

stnltlltlctlly thére il no ll;ﬂlflcln: difference in the

. /mmu of science courses taken by-high school students in',

‘ » schools of different ll:al‘ The chi square value was

Ftas
S calculated to be 7.6 vhtch n.uu. in an mngnxs{c-nn 3
difference (p = 0.11) with p > .05. (See Table :). )
N ] i /
5 . ‘
¢ . s
- e ’ T & G 8
-~ s
S -
’ -
"y - W .
¥ ' %
s - ;i
. . 4 .




; g
* ) y o - ' -
. e P
- *. \" o . i .
5 Size g: sgbgs - 3
Small - g leddum Laxge
T e & -’ . * -
. 13(30l2) | udr.s). | 3(s.1)
~18(41:9)  20780.0) . 19(51.4) »
‘- LR 12(27.9) - 9(22.5)  15(6075)
R E -
3 @ . '
. | square = 7.6, df = 4, p > .05) .

Response to this question indicate thag there is a

fairly even distribution of..students doing Cours in
K o

5 vy
students surveyed in small schools had. taken :optlu"lIv\

’
-biclogy. - However, only.4.7 per

.the students.

* indicated that they had taken ‘pourses in Eh_cnll::y. There

w biology, fn each size of school. Thirty three percent of the
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T ; 5
. is a .15nu1£.né difference (p < .05) in the number of
. students -daing courses in chemistry in snall sehooks’
s compared to those deing cheatstry in mediuu and large
! schools. The distribucion, even cthough sristable;, shops thac
the number of students gaking chemlstky increases with'
school size. In earth science. the reverse s trus. The = - v
B : responses indicate that the percentige of students doing %

. courses in earth science decreases u/.chu“;l‘.lz.f;neu.ns .

; Forty tyo percent. of l:udentl in small schools Lndichtad -

having done ccuhu 1h eareh setenss while only 13.5 percent
of ¥hoae sucveyed 1n lirge schools indicated’having coms” ~

ploted courses in that nubject area. S:-:l.:h:nll_y,

hovever, these. d!ffanncas are not_ ngnificln: « -03).

In physics 27. 9 percent.of r.ha students in small schools -—— B

indicated having ‘completed courses com.’{

the students in medium. size schools and®40. 5 petcan: in

ed to 50 percent of

s . large lchonl!. Tha dtffltdnca 1n the numbet of ccurlcs

» taken by school - slze 1n the other lubjn-_: are (Sclcnc-

’ 1200, Phyllcul\ scunaq 2205 and vltonuen:-l Sclun:u 3205)

4 t- less thian :he difforanuo tdentified. in the pnr dclence - G

Vo . .
. i ¥ nnu.< < A ' . . =

The Er-qu.nctn and. puc-nugu relal:ed to quur.ton 3

. +‘are  found, tn Table 4.
b4




33(76.7)  25(62.

. Chem. RICR AR X¢ 16(43.2) 18.0 4 001
L Earch. 18(41.9) '10(25.0); }F(IJ.S) 8.3 . 082™
o _Phy. 1. 12(27.9)  20(50,0) 15(40.5) 7.9 4 .096
o oth. 12(27.9) 16(40.0) 1i(29.7)- 3.7, 4 - .450
% _ o T~ & : . 3
" ' 0
¢ "\ Notes Eazth Seience {ncludes Geology. ’

Other = Sciepce uno. Physical Sciedce 2205 anit
gnvxronn-nen Science 3205

o N v




.

number 4

surveyed-lshow_that s

4
years) .and the smnlla-c p-:zonc-;- (11 6)° of :--char- with

. percentage (26. 6) of t

11 schools Have thé greatest

are found in Table 5. Results from the teachers

s with less experience (1 -2

o moze years. chaveL .:uuuc.uy :h-n is no

 sienificans ‘tifference in the nuaber of yearsiof teaching

'axpuunce aiong teachars 4n schools of diffarent siz

*?a chi gquare value was calculated to be 12.2 which

* resulted-
p > .05
4 .
-
' .
. g s
%

in an insignificant difference
See Table 5).

(p = 0.14) where




' 11(25.6) 3(7.5) % - 3(8.1)".
6(14.0) 6(15.0) &  6(16.2)
- 13¢30.2) ,° 12(30.0) 9(24.3)"
. 8(18.6) 14(35.0) . 9(24.3)
5(11.6) sdzisy | 10(27.0)
; - 3 i
(chi square = 1272, df 8, p >..05) ° ‘ g
v ' A . N
& i : T g
Question 5. : 7 AR 5
-3 2 3

Resulfs shetied thato
3

~

the-teachers sirveyed, 46.3

” percent did not fespond/to this item on’'thg teacher
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Quescion 6. . . . yo gk e £ W
P A "
How well.prepared for the veacliing of seience do
eache v ves 17 ?

::hnoln 30.2 percént’felt mot at all or’just somewhac . 7

pﬁ‘l‘apltud. Only 9.

nediun size. sehools telpondad this vay and 45.9 peréent of

chosa in lurge schools fait mote than -d.quuaty prepared.

The chi squ-re vnluo of 30 4 (elulpad 1n a staciscti-
A

Ach-rl in’

cal difference (p <. :05) nmong
.v-rioul #res 18 pleperadiaia ,co tnnqh science. Sclence

:agchn—l 1_

"the small schools survéyed feel less preparsd r.o

temch science than téachers’ i

medium .

(see Table 7). ¥ The uu-bxue’y of the .'c.c’i. 1

_Results show ‘that of the Leachafs.\uvayed ™ nuu -

chuoll_ of —_—

r large size schools

ula:ed to




Not at all/Some i3(30.2) - 100207

Adequate ' 26(60.5) | 25(6%.5) T 19(51.4)
‘Knr. thAnFAdn'qxv('lt.-‘v 4(9.3) 15(37‘:5) 17(:.5'4{

 (chi square = 3Q.4, df. = &4, p < .05)

- P =
Results showed that of :the tgacKers surveyed in

-choolu. there vc:o nq_cu-ehux- :--nhtn; only lclcnc-

small

vhu- 30.2 percent ‘ot these :uﬂuu were teaching -c:.-nc- -

1--- than 25 percent of the :1-.. In medium size schools

7.7 percent were teaching science 25 percent of the time
~ e . '

s




" gehd 1Auu (See Table 8).

- - 56 - gu B B o
'

while only 2.8 percent vere teaching sciance for this amount
of time in large schools. ’

- N

The chi square value of 31.8 reported & significant

statistical difference (p < .05) between selence teaching -

assignment and school lze‘ The p-rc,ntaga of science bﬂng

taught by ca-chets surveyad can -be axpac:ad ‘to qlcr-luu wtl:i(

g st -
B (zo ) w7,
; $ize of School ; ) o
Assignment Small Medium -7 /uxu. -
y &
only Sciente "..(0.0) 7(17.9) ‘14¢38.9) T,
\
50% of Time - 15(364.9) 18(46.2) 15¢41,7)
25 --50% 15(34.9) 11(28.2) 6(16.7)~

< 258 13(30.2) 3(1.7) ?ﬁ?’ )

-

(chi square = 31.8,°df. = 6, p < .05)."




Hesults show :lﬂ.: of :hu

., ;
A.u surveyed 39,2 Bt Mg

pucon: of those :uclun; in uu].l. _schools’ n;a cuching nife

Or more cours

d ‘e In ‘Che nedium i(z- schools 5 par:anl: of gl

<

of the teachers in the llr’ lchooll had:;such course vcrk

- load. Fh LS S P

-~ The chi lq\u:a value of 27.6 ralult/‘xd ‘ln A statisti- .

cal “tffarance of P < .05 batween the muiber of courses .

taught by teachérs ard the size of school. Teachsrs in

. small scheqls are teaching a significant number of courses

teachers in mediun/ and ‘large size schools




o \ . — N
8(18.6) = . s(zo ), ~18(48.6) .
% L TR
22(51.2) 30(]5 0) 19(51.4)

3(30.2) 2(5.0) - S o

R Rn\l showed :h'-\}'a? tha responses, 8

:hc :anchnri in hlﬁnll school’s t‘pnd their -chooll as’ n‘ot.

o .quzpp.a to-offer .u of the high school science coprqes

) B SIn medium F 'za schools, 64.1° parcent ‘of the teachs . 3 |

lndﬂ.ca:qd that’ ¢] eir hool was not equippe .:o,othr all -




%y

- : . 4 6(16.0) ur‘:s §) 26(68.6)
. F , 37(86.0) 25(64. I") 11(31.4)
’\. S v cy .
o 2 -~ 1 o - N
. . s i .
(ehl square - 24.6,; df. = 2 p < .05).
- s ’ Y b G g
. B # = . The eht square value of 24.6 indicates that there is —
- ) _ : % i
a ligniit:ln: deEn cg p < .05 between the si ufﬂhool z
: 5 Shna whether i #s eqitppid 6 ceach a1l scterce “courses
i ¢ vlehln cho hllh ;dhool‘prosun. 1h- null. schools sur: cyld . .
are lau cqnlpptd l:o offer ‘all tour than medium' A d!n‘ga 2
Cs g
2 - B
l‘ » .
A . PO
L T . 5 ¢ —




..schools not equipped to offer Physics 3202-and 39.5_perceht

< n

\¢

Table 11 shows the courses Mich :a‘lch‘u“-ralpondtn;

o T r60 -

to the study felt schools are not equipped to offer. Of the
émall schools surveyed, 67.4 percent of the teachers felt
that their school was not equipped to offer Chemistry 2202
and 7A 4 percent felt that their uhool vas not nquipvod :u

offer Chemistry 3202. There wers 51.2 p-rcnn: nt‘ the small

not equipped to offer Physics 2202. The same pet¥entage vas

- -]
indicated for Gnology 5203, There were more small schools "= * #

aquippad to offu Mnlogy courses :h.n any of the, other pure .
sctences. The reponsss from madiuis sle .cho&_l. ﬁaxuu-

that these schools need equipment for chunh:ry,un than

) d :i\\:

16 2 percent were nét .qulpped to ofhr Geology 3103 (se -
Tahl- 11).







row decreases the reliability of these statistics

Teachérs responding to this question from small

. M v
schools indicited that 37.2 percent of chu‘/lchooll have
-

“1he ohit squate.valds of 27.2, uuuc.:- that thade 1o @t
-uciulcfl dltfu;nncn (p_< .05) botvcan th- adeqliacy of

sclence reading materials and size of school..: The cross-
S

tabulation in Table 12 gives. data demonstrating that the
adequacy of reading nq;-:hl- significantly increases with

school size. The two elipay cells in the more than adequate

elated to

questibn 10.

¥




P . t
4 4 . & size i: Scho 1” 5 5 N
v ' Adeguacy -, Small Hedium .
L - W N i
- \ % s S L
_ Very Inadequate’ . T6(37. 2) %, 8(20.0) . 2(5 |
Somevhat~ uq.d-qu.:a 2148, s)» ., L7(41.5) 11(29 7). "
. s.cuf.czo:y, T 15(37.5) 22(59.5
. Hore thaw ABequate e g - s

. of the e-uch-n -urvuydd in -n-l.].

. - Auality of, facilities and equigment to!

hi square = 27.2, df. = 6, p< .05). * ~

k--ﬁon-u to qulltion 11 1muc.c. that 47.6° ‘perce

ch 01- indicated :hn.;

ach sciendeé in

their school was very poor to poor, In the medium schoo




| W
i ‘f.' - 6% - i

i G 1
33.3 percent reported the same condition, while 26:5 p.rc“en:

of the :clchnrl of large” schools reported very poor to poor
quality flclli:lol and equipment. # 4
\
The chi -qu-n »alue of 7.2 indicate that there is no

significant difference between thé quality of facilities and

equipment to feach science and schoolfize. The percentages
i 13 8

however indicate that tgachers in small lchon{l rate the

quality iéf facilities for gcience below that of the t

surveyed in medium and large schools (See Table 13). The -
low ftewumclu in the-excellent row—in Table 13 decreases’
4

the tal lblll.l:y of these statistics related. to question 11

(v

‘ ] v v e . -
|
|

\}.ty Poor - Poor 20(47.6) i 9(26.5)
| ;

‘Good 21(661.6)

Excollent % 1(2, 0‘ 4118y

-

4




¥ Teacher response to this question 1nd‘1cu"a that 34.9

plrcunc of the lm‘,ll schools surveyed have science classes,

made Uptof 10 or < 10 Students. The sajority, 58.1 percent,

of the small schiools have s class size of botveen 11 and 20
students. This was also ch- clnl -ua lndleleed by’ “the

majority.(57.5 percent) of T porizes from, muu- .1za 3

.eﬁbafl.. In the large schools 67.6 p-reanc of the rmpun-eu

. Lndlclt.d cli
~

ol sizes bo:vnn 21 md 30 students.

The chl squar¥ value of 61.5 1nd1cntal thn: :hera is

. a nL;nznc.nc u.fsu.nca (p < .05) betwsen; the erage ‘:L;e
of 'l‘cllm:o clagses in schools of dlffll‘.nt 'sizes. The
responses indicdted tMht small schpols can be expected to

have smaller sclence cla

s than mwdium and'large schooly
" (Ses Table 14). The inatability in the distribution .of the

" cells in Table 14 decr.

es the reliability of the

statisfics related to question 12, .

L
@




' Each

.

30#

5.9y us.0) ¢

‘ . 25(58.1) ,2;3(5‘

30 L LU(1,0) T E 14(35.0)
{ iy

S,

S AR TER )

|
i
r

(chi

null

reje
the
scho

diff

|
i ’
-

A

lqulte - 61.5,

The resules described in this chapter relate to the.

hypncl(nl.! and jthe twelve questions pos

d in ciuptir; 1%
0

was described with a focus'on the-small school. ; = ; °

It was fou.m that 1;lu null hypothesis could not be.®

cted. There vas mo llgniﬂeln: difference fo(m’ei"h.cwnn“

lehncl Achilvlunm: of Grnd' 12,jatude 44‘ the lln of.

v
ol chcy n:ond. There vas ho\u or a -(;nuzun:




- §F =

courses taken by students. A test for interaction between

courses completed and school size also indicates that when

£y " school size and the number of courses taken interact
: Lo :

together the sciende achievement levels are affected:
" Qu--\lonl ome. to. ewelve responded o the extent of

:h- div-rll:y in the I\mnn and uu:-rhl resources related to

. S high lchcnl uz.nu in luhuoh ol duhnn: sizes. There is

cés in courses

far gy ..r'!.y 4 lack of balance snong ‘the. st

o b “srudants tn emall lchouls. 'nu.- 1s-also associated with

th ﬂ-b.l-nu of pure lchnc-- courses:being-taken by these

T, ¢ stydents., ) e : o

.= . - There was no significant difference fnund fnthe
1 t--chin;, -lp.xllncl or .cinne- qu.uu:.uom of teachers

.
-xe-p: in the ar nov.v.F as .xn.ay stated,

of phyuu

tion on. teacher qn.uﬂc-:hn- was not ft-qum:ly

,‘,n.'"!d' and :hh may be thl_ronof tor -tho lack o£ a

3 gLsniftcant di{(-rnm:- in these results. ‘Science teachers

! % in the small lchou!n qurv-yad also felt le .npnnd e,

teach scilence thnn caleharu in nadluu or llrgc size lchoolL

TR :-nehln; a l\lgnt!icunc nuaber of courses more l}ln those”

‘. ‘teachers in lc{liul’ and large schools.. Teach résponses.’

are less equipped in




3, ;
faciliti science equipment and science reading materials
g 5

than’ other schools.
A discussion of the findings as well.as. iNplicétions
~*~ and recommendations from these results is presented .in

Chapter °5.




o % 5 CHAPTER §°

«
e V 4 SUMMARY AND DISCUSSION
¢ s~

. Intreduction
B ) . \ ‘b

Chapter 5 presents an overall summary of chz{ scudy F

s viich inciudes: o summary of the pieblam, ssthotofogy and

>
results; interpretation and implications of the nnumx;

_and recommendations from the findings.

b - . «
There are 205 lchooll in the ptnvinu- of Newfoilindland

and Labrador oft.‘ﬁ; courses in the hlgh school7program.
" the demographic data {ndicate that one cm:d of these

schools have a high school student population less than or

squal to 65. The student population o séhools is the

governing factor whichdetermines the nu‘uba. of teacher

units assigned to schools and the amount of funding. pe

_“Therefore, sshool size is a yajof factor which determines .
‘the availability ofwhuman and n.c-‘h-l resources to g'ach L -

-~ Ay
science, The R-btganlnd High School Program for this ¥

£ A,ptnvl.m:w was Luphuonbod undu the n-unp:ton that

program. would f!.t‘u:honll of all sizes. Given the'range in




by school size and whather or not students ‘in fach size of

— - ‘ - 18 \ Y

rmine whether,

More specifically, the study was set up to det
or not there is a significant dlEia:cnc‘ 10 :hl scilnco
achuvamln: of gr-de twelve students in terms of chu size of

school they -attedd. .It also looked at whether or not there

is a significant' difference in the science courses offered

e ol .7 e
"school ,are dping cotirses 1.n elch of ‘the pure sciences in

order to giva :hm ‘a hlllnca in the concey:s of ncl-nci

dt:!.on to thil, the lhldy éxamined

. (1) years of :andhing .xpé:unc‘a of teachers, (2) nunb-:'of'

sciericé education courses completed by teachers,’ (3) extent

to ul\xch teachers. feal pray-nd to teach lcicnc-,.,(h)

vl:uchat course Assignmnc ln ;c!.cm:a, (5) total cour

Caught by science teachers, (6) science courses schoolp are

equipped to offcr. (@))] ld'quucy uf»lclnm:l reading pater- -

ul;. (8) allequacy of .cuncc Enclllclal and equipment, and
£9) cllul size. Most of thd related literature. lndicltld

that any 1n£orioricy 1n these fnc:oru. gxcept for cl

size, would be found hr the s ll

The cudy divided thl ‘total nuwbot of schools

offering gnéa, v»nulvu into three ca:ngoriu, nuu, ludlun 5

oy

and large. A toé,\l\‘&! fifty schools were

% CoyL e
-n‘luctad‘v;choo,_l, one student and one teac

randonlyselecyed *°




salected to complete ti:o instruments used to collect the

" 4% data. A dcience achievement test'vas .dumunréd":; the .
selected u:url;m:- to test the null hypo:hnts, while a-

teacher qulltionnlira relating to the ‘husan and matértal ’ '

/ :.nu:cel for uhnc. vas g!.vln to tha ,ulaccnd teachers.

- .. All data were .ubjacmx to w.u byl progEan

contained vithin the navt'

d Edition of the Statistical
Package for -:hn So:inl

s. (SPSSX) (Statistical Package

for the Social Snlancu, Inc., 1983). ('

“ 'l‘hc ra-ulu 1nd1=ctnd that there v;; no signifidun: . T

dift‘c:encc betveen :ha science achievement ofg; 19 tvelve

stufents and che .Lz4 of uhoo:. :h.y\:nna l(ovavu. a

i !
significant difference v-q_rouh

stween science achisvement

and the number:of science, courses taken by students, It was

also found in a test for jimteraction betveen courses

conpleted and school , that when school size and the

- number of courses tal interacititogether the science {

achievement levels are affected. Toos " ‘

“Questions one .to twelve asséssed the ~§xtent of the

‘diversity in human ard material resources related ts high ]

S
school scidnce in schools of differe . An analysis

of the data indicated the following resuits relating to the

schools sirveyed: = . C . T
E ' = . " T ¥
: : ; B
i b There .£s.a lack of balance among the sciency courses
;"“ » being offered in the small schools, for-exal pi', more,
. i e =




v - 72 .
< =

schools are offering biology than any of the
sciencas. . - *
i - .

Students Th ssall schools had taken fewer sclenye _

courses thaw students in medius and large schools.

- ’ *
There is an fabalance ‘in the nunhtr of pure .eun;-
courses being taken by stidents {n small Qchooll, -~
Yost studan:l had taken courses in blnlogy "hile "'a

fower had :aku\ courses in cheaistry, physies

eu—:h uuncalgnolo;y i

<.
.

Thnru was no llsniflc-n: 8ifference iound b.:“,r ne

yul!é ot cuahgn; experience gnd lc‘lﬁwl stze.cc -l
e
‘_n.u-. vas nb significant’ au‘t.mK- found ';n the
science qualifications of :.uh-n’ in schools of .

different sizes except in the\arsa of phy-lu.
§
1

~
Science teachers in small ‘schools felt less prepared’

to teach science than c--\i:i:ar- {n medium and large--*
size schoold v . :




e " '3 Al 1 o~ ¥
. - 5 . =
% = B i
RS T T T . -
: . o 2 . . k>
: =_ ¥ - g % £ s . v
¢ t.8. ’ruch.u'tn the small lchonlt were teaching a':
.
ul;nilic.nt ‘number of courses more than those (
i ' :ucn.n in megium and 1-:;« -chnoll-. ‘1
*l, A, - . @ -
2 A
ey %
: e -~ »
z 10. se,Nne. clas
Lo 4 \puétu- and lu-;. size schopls..

. The.overall findings of this study as they pergain to
C . 'h'uh school science in this provinée may have been d1ffergne

v »hud the -tudy ‘been une:up :o lncludl the ten --:11--:

-chael- that are ol!nrln; equtu-t ln the hl;h -chool

< pta.rl.. Hav-vur. chuo -chooll.vltn not ot!arln; a full
. * - three year program in which students can J‘f“’& and :
e s Lk, I‘h.rruu vere not lncludud in this study. The hl.h school |
) student popuhtlon of these ‘schools ranges from one to -
" ‘ fifeaen and has characteristics both human -‘F -A:orlnl that
are’ dt!totunt from the other 195 schdols b-olul- of chnlr

.. i smallness. Sther: impi

1: that. these S




] )

3
.

. Province, the.

‘sucgess in school, as was also indi¥ated by“the report, is ..
' -

. the t-pucucton -uy be made that the grade twelve -tudnn:- -

-xpuuu to have bigher.levels of intelligence than.if the

c»n-.quenuy,vhen looking at . the overall pnbln- . .

lnlocinted with lcloﬂcn Ln the lulll lcheoll of thim B

ten smallest schools

hould be ‘fncluded’s K

4 C
sincd these are ths schodls which the present system lea.
~

addresses?

The findings fould ngt reject the null hypothesis

that theta is no difference" ln “the lcltnc- achi-v-mun: nf

‘grade twelve students in terms of the w1ZaoT NehUBL ithuy

nctsnd A factor can:rlbu:{n; to these results may have
bun the high drépout nu of stude . in, i\nll lchooh
whl.ch might affect the lblllty level o! the .cudnm:-' i te
nndonly nl-end “in the uuu -choal. clt-}ory. Jn‘ a npcv i

entitled "I.nvtng Bu-ly' A s:uvu Student R tontion Ln 3

Neuoundlanid ind L.brf’oz- (1984) conducted to detarmine The. 5

hvul of ‘student dropou:

s in the province,, it was found
”

that the highest p-:c-n:-;. of early school leavers was | %

Jfound in f’qollnn\:ly rurthtlccl/co--\mitt‘ll. i

‘one .of the determining factors contributing to dtnpcut, then

nl\lintn; £n the . llall schools -Iwuld be !ha "crean nl the

erop." In other vord-, the ¢ lnln. students ‘could be




i: va

B mented: . Xn athu vords not; de

flginx‘c anlbl}_ﬁ:y €

in small. schools. Fhe nmu. show :h,: the amall

&= iR P lu{:y.d are not nfﬁﬂn; a bnlunc.d lchne. progu
SO Y RN
whi

porcun:qa of ltudon:v

who hnv- nkun courses 1n uch 'ol the

For -x-npio. only 4.7 p-rclnt o! the

#tudents ins a1 schools tndicated, that they had takeh

courses in ulu-hl:ty. 1c ll :lu uptnton ofv the Auchor thu: W

need exists to davnlap at l t one sdlence course for

balanced Approu;h ‘o

" 11 -nh'aol which include '
k TN four major scidnces. ‘lhh “would .u-vx.:- the ptob)..l of -
£ o
: - b :;yh\; to find ways to’ offer nll. course. arately as is
. - . ¥
presently the ¢ , ) § .
> "y w * s i . P
i k ’ ' . \ L
| i . T ¥ o
5 L ; . . .o v, .



was ther'e any_ difference fnund in the science qulll!lcltlonl
of :nchu‘. axcupt in the area nf physics where teachers in

small schools had Les

training. Th re were, however, other

dlffaranc-- tound 1n teacher ::-Lnin; even though :h-y vere

.
/‘nol: .llgnlftclnt_(p > .05). ,-These .can be seen in Chapter 4,

Table 6. An h:pog;{\_u_t factor vh«tih must bd -recognized is
that insorder fof. small u:h;o\l; to offer courses to students

:hn\: science

it is imperativi

lxé each of the pure
v 2

teachers be generalis in ::nlntn; and approach. ‘Thh was

'
supported in studies conducted by Beariand Lynch 1953. !

"and Bullock, 19827 Whet, .k.a hov gene

Gunn:h-’und Weible, -1903.'- nd H-;:vcd: Huun Hn;:vud:. ¥

Ily prepared th-y

hlc }ot the teaching at -cun:a. 30.~2 pudint of l:hou

:l-ch.tq in @ 1x lehonll tndicated that “they w.)- not at:

all or j\u: -euuvhu pnpnud “k“"h science. Thi
P re

-uppnru the need for a lplclll :nlnln. ptoltln to

teachers to teach in small schools. At puul\c‘no such’ )
program exists in this rovince, '

H

t A lllnlﬁuun:\ ‘ilhnnoc- vquaund to exfst batveen -
. . 0

science teaching ign ent and schdol size. Responsé from
4 . i
~

s




‘the teachers surveyed ind{cated thit none of the teachers in

small schools were teaching science ‘alome. Sixty five

: . P "
& percent of ‘these “teachers were teaching science only 50

percent of the time or less. This demonstrates further thes
; i

- 3
need for ge &lc aachan in small schools and apeciel .
a.

5 programs to in teachers to work in these unique con-

. —9
ditions. *Thikty purcaToE the

- that they were teacbinf.more thin nine courses, which in
> ’ S
, itself demonstrates .the need for generalist traininfy N
¥ : .

- #  Questions Felating to the.matérial resouries of

.~n..a to upgr.«iu—:tinnco |
s

/Bigh:y six p-rcont of :h-\ '

clnchux_uutv.ynd in small schools 1nd!.clnd th-t their™

schools clearly demonstra

) .
'ruqurcn ln small school

school vas not lqulppcd to offer all of the hlgh

sclence courses. In answerinh the q(-l.tlon rela

qualicy of facilities and equipment to teach science 47.
.. percent indicated that the quality was poor té very posr

“These teachers also indicated that 86

snall school.

-
pcrd-n: of r‘h- e schools have very !.nudlqun:- v.'o somewhat -

L }nnd-qu_l:n 1 ing unccr\nvl- in science. Bnch question,

nlneln‘ to material resources v asked in the form of

attitudinal type questions ulln; a lel:t ldlh. As'a N
. result, the nunbulcy of :Iun tuponlu npbuquu-

tioned,

aachers surveyed indicafed

At




- A llition o do'this.

Y |
tiri'ngs as sclence r

,/ ., 7,could only avail of
~
- fthn: Lf hourdq, did .n
oty

b ¢ ‘the; fh’lt.u:ime, no m

g v ﬂ)’oh;h tha sub %1dy ¢
- ve ;’nou !.n a finan
|
1und. nv-il.hl- bech
‘ ]

ghey_h had igo aste

|
"} based only upon the

UL substay. " Ihts woula
ot g '1 . '3 tncrease in cla

. & conlldetn thua vnk

:\!,- need for: t&rchu

% * tions, ! i,
2 % a ' 4 N
SR Finally, nine,

small l.cﬁévll indjpat a r.l(}é“’ﬁhol'r science cla

- 78 -

(moriey Wa _provided only

Y
Also, the lublldy yas mnd. available

for'non consumible materials only, and d1d mot include such

Moreover, schools

the progr orge pex course, which meant

ot u:ll;. 100 percent of “the subsidy

on«gununL vould be provld-d even

onttnuu to lx!.u. A number of' houdl
1-1 puuxnn to utilize the ruxuun
use oE the” cqunuzacinn -noun: thch

Lucly, sordegs. for aqulpnon: could be

-eud-nc cnrounan: during the yuz of

‘haveileff ln-uffl.chn: equipment for

size

ne s 1n the subsidy program, the -

' .ulchn: r--ponlcl tovthe qul cioni nll:tng to science

. rdnuun nqnul nppur rhuneic. These t-’onl-l -uuu:\

subsidies with'fewer restric-

ptolt

- s

:{ three percent of th!(t..lchlll in

. e . of 20 or < 20 ltu‘dcnn. Bven though thess teachers have
.. . s 50

or folldvln; years. ,Jhcn one

s consisted




= P ol . 3
A-eu courses to u-:h. the small student- :uchu- rq:i.n

prnvldnl an udvunt.ln for instruction and ;nuvuu.u"d .
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. 7' 70. The best way 10 tind out if pulse rate changes atter
swimming twice around & pool is to

A, check the pulse rate of 2 number of people before
and after they have swum twice around the pool.

8. a5k rends wheie e pult s changs when
they swim rwice around the

€. checkihe

D.

check 2 person’s pulse rate belors swimming 3nd
compae 10 he b rte sl swimming rvice
the pool.

. .

Are equal amounts of water sed?

Is the same s0il used?

Do the plants receive'equal amounts of sunshine?

Whay kind of plasts are uud £
The increass in my!'-lly-nlllﬂ

AD.h”y-nhl’uu-nh-n,huty

“A> the benefits derived: from scientific knowledge.
e > 7 B. improvemerit in the human diet.

&
Maogen Use 0 kilon Tons

ol vitamin Iu. Four other mice.

e
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weight ag the | mmumnyhhﬂh
of vitamin lu After twe moathe oll the mice are
,-un-n loliewing resulns:
e of misn
nex g 81y

g

g
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sage o

if
h

Mice injected with vitamin 8, n hum\u thag
ice that are not d-':'v.l -

rt-y re ine
jections of vimia B3, i
Most mice suffer from Innﬂlchu uunmr LTS
By alfects the growth of
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DIRECTIONS: items 78 through 80 are based on the . Aml-x&-r'lmennn'm )
substances? : o

informabon gven here and he ciagrams presenied
s A Carbonydraies
# 8. Fus
C. _Proweins R
0. Viamins
-
of hig time thet mmumnm
e for Pae- sicohol are combined:
tour conducied the experiment pictured below to A
-.in--wu::m—-mmm aad Mot slosnat
“tention. Flesks 1, 2, 3, and 4 were partially filed with & * Mase 0 grame. 75 o
nufrlent and then stariiasd by boiling. Flasks 1 and 2 i 4
— e ey gl & Youme . som 100 mi
- . ; {2 Wihich of the (eliewing will be & charscieristc of the
o ixtare? .
/A Avotumeof 150 mi
/B A massof 129 grams 2
/€. A voluma of mors than 150 m -
/ 0. A mass of less than 129 grams
N
18 recovering & diguaived sakt trom ‘solution? "
N A Evaponition 3
8. Fimoon \
C. Floution* -
0. Fracuonsl distillation
A lamd2 “ s 8 conttol groep impertast in experimental
. B ) - R
.C. tads v
D. .3 only . A To complets he
8. rumm..m;m-a-n.-u
.’ o renm--nyueuuuu.w-- -
9. - U the hypothasis being tasted s that wasteritised sif .
contaies micreergaioms which wil grew (a e B “Tamniiyiajinm st i ney s s
nutrient, in which flaskis) should growth eccur? " : =
A Toy s lnte steam? -
8 2amd¥ . & = 2
C. Jandthetipol & = & -
O. All flasks ol
- £
80, If micro-organions sheuid gemerste spontansously
with aay ferm of sir. i which flask(s) should growth ! -
sopear? - : D —r— 3
A Jonly '
8 lwd2 . ¥
C Jadd
D. All flasks ol
L8 = . ;
VIS .
- .
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Two homing pigeons were Laken in separate botes

that wers not light-prool to an isolated area and

relessed. Two other pigeons were transported in |
10 the same

airen and reieased. Times of reiease and arrival at the

u—u--«n—m‘.wnu these hypotheses

s being tested:

A Lightis rélared  pigeons’ n-t-ynn-rm-
s in

5 yme of fight
o, n.gmnu-.-lmlynunwaa-um-n'

h.‘&-:-l-.m-u-n—--h-u-
macter,the most sceniific atitude

A "1 don't beliew it *

s mm-m-nmmnnm“

. “*What suthoriry su

o. uo-aayumulummmmmolomh
v

Which of ‘the tollowing n-'n._l,g..«-'mn and
“sconamic means of conserving eoery?

<, :

A, Thofough insulation "of housing and industrial
building

8. Developing public transporation in areas of dense

€. Reruming to horse-powered. agricultise
D..~Developing aliemative enargy sourcer (solar. oil
shale, nuclear)

wuhh-h-—du-n-y-th
sclentific research!

A To-mlypm“

B. To demonsmras known facts
G To investigaie questions
0. Toreach final conclusions

C. oo forms on e surlc
lll'lallmlvlllhwldﬁlh.l

m'nmd-nhmnmu

5 d

weter. mmmmm

~from one trie

in cante
<G '§ bresthing in cerusin animaly
,p novmn.uuumm-mm




2 i
&

Use this

graph of oy
. munaﬂmmudwnbmn-nm”uﬂ

meters has the object lll'lltl hll'nl
‘and B?

)
il
s;..

r
-

Phmp
-5

I
i

enmp
pr-o
8

. wn-'-u-u wroporsime er, whit change

hmmumnmddumnwmn “
the semperature o
nam-n-q-unud\muu-wdd

~ wasr molecules.
o nu——.—u--—m

pmp

| Seconce) \

-104 - °

- — ;
¢ 4 L aTL ® 5
A Geiger counter ia activated ‘whea it i

entered by .
o. uuu..a.a—um,wuy




DIRECTIONS: Reler fo the forbula and graph n an-. * 104, Tenig 5

swering ilems 102 and 103. --%“m'illumlmumnm
- = = _ vanding in an open container?
i - i m-m will evaporae and leave less than 10
‘ ¢ grams of

8. m n-. wil evaporsie and leave (0 srams of

yeast
CuHy 05+ HOLEE, JCH‘OH +4CO, + energy’ c m.....m....«.....u...m..... 0

o
cﬁ.h-wwv:co.u:mnm . 0. Auaﬁ:«";um---um,--
g X g & . s
’,: 4 "
N B

“Unes of COv Procuced

K o e O
- o ~
d LR T . 100% 108, What s the faicest Interprotation of the table?
102, m--u-m-umn-mu.- A, Nonsmokers seldom sulfer heart diseasd’
-ly molasses produced more alcobol thas B.  Smoking definitely causes heart isease.
) C.. There w4 relaonaip barwesn amouni of sk
. 1ng and heart disease.
A Tmnmﬂmunmlmd . D M-nmmmwmm
molasses.
s
8. lg-umewm.mm.,mu 108 u.-yunm--nu--u.-u‘dn-
ioises; llowing siatements 28 ba Sopporid by thes
l:.umnp-mmdmunm ,l-h-
—— X amp—— A ;Ammmlymv;nm
Repeat the experiment increasing the i 3 a definite cause of heart trouble.
*s B unnui-':-‘ummnn::‘cg c. Smﬂ“mwvwmmm
103, Which of these questions generaie testable hypeth- L o. smm;nmmmm
wses for further study? disesse. / \
&
solution ) i
i trations shown by & straight line?
~ 2., Why was molasses more effective in L .
"producing CO, and CHOM then su- 107, Wht has bees & ms|

o+ slom of sclentifie knew -mmu-—n
& . concentration of sucrose? “.A. ANl worthwhile scientific knowlédge has n-i
’ : ¥ discovered, i




would cause & space
explode if the_explorer took off
suit?

A Concem lor the environment
. wgu&_—.«u-x..
C. Lack of scmsific procedure

0. Absence of investiguions’ curiosity

A busing concliiions on impulse

B, referring to findings of earlier inves

C. repeating experiments that ha
befors,

D. using ‘non-experimenial work in developing

“theories.

.

1’

e,

What s the principal reason why mors marine
hlo‘ﬁur-rlhwunnﬂga&u—v(h.:.':

A, There s more it n surface water
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{a which type of ocaion wouldwater bl at the 122 The matrd of scncs 38 & mans of acqulring
lowest tmperature?

A

pop

i a dry desert

In a humd forest

n 2 mune shalt below: sea level
On 2 mountain top

knowledpe emphasizes « -

- T
reading the recorded screniic infoimanon
feaoning abou observangms. planming ewpert.
ments. and siudy\ng prior i %
meaurement accuracy and relaied kills
organning and assembling. ksowledge

o0 W,

.
gii
i
L] i

H

LY
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ctrcla the scxence courses which :hu s:ndenr. cbmple:lng
the science achievement test could have. taken at \your
_schiool- over the span, of his/ﬂaq hlgh school 2
; et e
‘Blology 2201
Biology: 320.

‘Circle allof the sclence courses vhich have been taken
by'the student hslng surveyed over hbs/hu: high “échogl X
‘program. . %

4 Biology 2201 .,
Biology 3201
Chenmistry 2202 .....
Chemistry 3202 .

\Earth Science 2203
Geology 3203
* Physics 2204




Circle ‘all of the nlunca courses which the s:udan: is.
# puuncly taking. .

. T ® . Bi.o._!.ogy 210‘1 %
Biology 3201 -,.
Chémistry 2202
Chemistry 3202’

s of overall: teaching axpariancq do you.
< h-v 5 anlud’ing cha presént year? *
o+ 2+ (eirele)one) .

N . 2 yo-tu Y
: o 5 years T,
o 10 years
11 - 15 years .

- P w oo e moze chan'15 years’

5. .How many univexmsity collega courses have you - ;

lqginiciin; e_ounu 5

s sfully completed in_sach of the following areas? '
n'o?na 1,0 2e% s s
o ? . The.teaching of sciemce "' Lo ___ ___ .
2 % § Biological -sciences .’ — g T n—— ¢
/ .. c. Earth/sp ca/;enorll P e ey gt s
g . .scienge e =, . o v
= d. Chemistry = ST - WO, | R—
e. Physics o B comey e B g il o BT
o M £., Other science or - G R LR A

: - In pnprll how \ull pnp.ud do' you feel foz :hn 5
P 2 R tulching ‘of science? - S




10." If youranswer to question numbér ni

-Tm- '
a . ' i
“hlch of the following best delctlbe: yout current
‘teaching assignment? . 'S Y .
/ .
“fereeTsioasy

a., I teach }i;‘ysclmcg......‘.. g
b, I teach séience 50% or more of the time ...
I teach science between 25% lnd’ 508
of the time . S
d. /: teach

58
12 enypen

i
« 5.
9
more- than 12 /|

.1s your school equipped to offsr each of the high
school sclence courses ‘offered through the reorganized .
high gchool program of this province :

R
yes __ no -

| . B

was no, circle
the courses listed below which yuu feel that yoyr
school 1a pot adequately’ oqulppad to offer.

“Blology 2201 2 i PR
.Blology 3201 ..
Chemistry” 2202 .....
' Chemistry 3202 ....
- Barth. Science 2203
\/Geology 3203 ....%
Physics 2204 ..
Physics 3204
Scfence 1200
Physical Sciende 2
.Environmental Science 3205

NOVPLUNH




& , ¢ s
B L2 . . 1
i 11, In your cptnlon how Sdeguats are the science reading s
| . . materials in your school? 1i.e., science library book> g
R o magazines, journals, n-usla::u-s_ etc. R
‘ s ‘@ ' (eircle one)
- t very inadequate .
i ‘b. somewhat inadequate ... .
c. satisfactory/.. o
> _, d. ‘more :h-n -d-quutu
g, & overall, hoy/do you ‘rate the qialify ot e ncuicm L
. U w and uqulpmqn: available to you fot&uaching lclance ! S 3

L . a..yery/poor

E - b. poor ..
. © e godd- T

=T s _'d. excellent .

~ . 3
13. What is_the average number-

3




* of Educatg

* select -n--ehpr high,lchqol u:j.-nn
* -
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APPENDIX § ) ¥

* ¢+ Marech 1, 1986
b P.0. Box 261, .Stn. "C*"
5.5 . Goose Bay, Labrador- N
o T % AOP lca DR AL T

. ‘As zonow up: Qrom my anunt cdrn pund ncu with ybu
related-td my thesis study, 'I have enclos ck.;- to

be used. in order to- collect the data 'n 4
salec:ed schools. in your dfstrict. * - -

you will'find the fon ving: (i) upx.\ lnd B
direction! for a grade 12 (1aver 18 i booklst pagi;8§)
student achieyement test in sciente: (2) copie: of a £ §
teacher questionnaire ‘and 3y a ca‘u:kihg la:uz €4 ygur e LK -
superintandent . > % ) '

s ’lha achiuvemen: test ‘and t e
be compl-,ad by the gtudent and teacher vhb-q name
on each s¢hool package. Each studen’
findomly selected £rom : 8 computer  data ‘at the Dspartment =~
andonly gelect:
grom the [{h£ornation you provided me’ asrlier. IE for" sod
reason- thd teichexr ié mo. longer on staff, plekse
:umnr £rom ithe sane

school, 4

study vul only be.used *to monitor :,hu d ::rtbu:ion and"
return.of the -tudy hut::\num:.. ", of 150 sthools . -,
:h:ou;han: the province have been :uduuuy selected for the

ion tg batte
ience prp;nu ‘to £t ch. u.-:..n 'y nh-dq
chool

. The :unlr.m in vhlch t:lu student, achievenent .tést
-and l:uchlz :questionnaire ‘are to'be completed.is’ bitv-n\\
March 3 and April 11, Your cooperation { abling me
ry data from your.| dhtr!.cc vt;un
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-
specified time would be most appreciated, {f you would like
feedback om the results as it pertains to your board please -
let me know. ' i - ¥
Thanking you in advance. -
Sincerely
2 # ’
% 5 ¢ Bob ' Simms
B
2 . P
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APPENDIX ¥

Lecter To Superintendents

March 1, 1986 ,
P.0. Box 261, Stn. “C*

Bay, Labrador

AOP 1c0

> . ) ) :

my thes'is is "School.size 'as a factor im the scien
dchievement of grade tvelye students in'the pfovince of
Newfotndland and L . The study will focus on s
in the small school and hopefully provide some ful
tofindicate .whether or not there is a need for some
nt high school program in’
ddress the science needs of students in

order. to better

. these" schools. s -

e stuly-involves two instru (1) a Grade Twelve
...tcilm:a achi nt test and (2). a teac . questionnaire
consisting of thirteen questions-related to nine variables
“ii.er, stience dourses available to students in schools of
different siz The achievement test will be administered
to on t randomly ected from each of the schools
involved -within your district. ‘One science teacher has also
lniouly selected from each of the same schools to

te the questionnaire part of the study. ?

1 am a science program coordinadtor w!.:h the Labrador ,

E st Intégrated School Board and have therefore
counterpart with each of the boards involved to

liver and
return the survey instruments to me.— With a fow boards this
will be done by the Agsistant Superintendent.

'nup letter is to I.llferu you & the study and to ask
for your support in obtaining the necessary data from the
schools selected within your district. 2

E Than‘k‘lnl you in advance. .
P T v a \
~ g | Respectfully, , . g

: * * ¢ Robert L..Sinns

.

. {
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APPENDIX G
Letter to Science Teachers

“March 1, 1986

' L & ; r o Box 261, Stn. "C"
¢ s Bay, Labrador
AOP 1co

K
Dear . . % N
4 s P
I-am in the process of completing .a Master's degfee A
in science curriculum. The title of my thesis is "School wivw ¥
size as a factor in ‘the science achlaven-nt of grade twelve -
students in the province of Névfoundland”and Labrador”. The .
study will hopefully provid ome useful data-to indicate 5
wHether or.not there is a need for some adaptation to be - | .
made to the present high school program in order to better .
address the science needs oE students in various school ° s,

sizes. ¢ -

You 'and the student identified to take the science

" achievement test have been randomly selected with teachers

and students ‘in 150 other schools throughout .the province. ,
If for some reason this student is no ‘longer at your schoql, . %
randonly select another grade 12 student.

please

. It would'be most appreclated if you would con{plaee
‘the teacher questionnaire and make the necessary arrange-
ments in conjunction with your principal to have the student
achievement test completed. The time assigned to complete
the achievement test is forty five minutes. Please go.over
the enclosed directions with the student before he/she
vb-;lru to ansver the quutlon-. Ko

’l‘ha first three que Monl on the teacher question-
naire pertain to'the student taking:the achhv-nonc cu:.

Lstance in helping ne .

e I am most grateful for your
carry out this study. "
’ ) . ‘Sincerely .
' * Bob Simms , - . '
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APPENDIX' H

Student Directions

. ’

The :ast'you are about to complete is part of a test
booklet entitled "Test of Achieven nt and Proficlency". The
test ls lndlcatad as level 18 which in this p:nvlncn is
uqunl. to nclance at the. grndn 12 1|val )

. & . {

" A‘ll} of your answers are to be marked on the answer?'

sheet, which contains begin.and stop directions for the .~

evel 18 science (see bottom of answer shegt marked "6. \

Science"). T B %
int
For each item a corrlnpondins number roll of lettered
answer spacu s on :hu ansyer shest. You should read an

!.l:am and d-clde Hl\icH answer Ls correct or clearly bettar

than the others. Then! blacken the space on the answer
sheet which, corresponds to the answér you have -chosen.

# . N\ N
AS'you mark your answers, remember these points:

%
1. ° Be cAreful to mn:l(—ycu! answers in the section of the

ansuér sheet for the test Jyou are tlk(ngn Be cantul
that your mark is piuc-g ‘An the rov numbered the same

as' the item.you are answering.

2: 7 Make the mark large enough to £111 the answer .space
-~ “~ s - .
. and make it dark.




e

Mark only one ansver spacs in each rov. If you
chnngu your mind about an answer, thoroughly erase
.yéur first mark'and blacken, the space of your new

choice. 5 E 2

EARNING YOUR BEST SCORE
N .

, . 5 .
As you ‘take the test, remember these points:
B i

L . L | 2

If you are' mpt ubnniu:‘aly sure 'about the answer to an
item, ‘but think you know the correct amswer, mark
your choice. ‘bou wi11 earn your best score if you

\
attempt all of the 1:.){ for which you think you may

know the answers.

; : PR
There are some items on the test which you may not be

able to answer. Do no: lh-lgar ‘over difficult’ 1tamn,
. ,’oni: these and go to the easier ones. Ynu may return
to omitted items at the end of the test if there ia
time remaining. . "

If you have questions about how to take the test,

- test administrator can help you.
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so. o+ -

DO NOT START TO WORK ON THE TEST UNTIL YOU ARE TOLD TO DO

It 1s hoped thae this study which you hive hsen parc

of will help to improve the, _sélence ptog:nm being offered to

nigh school !tudun:l wlthin our pxovlnue

. b .
W O
. - - Thank you
% “ 8
- 3 ¥ .

. s

B .

¥ : .
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