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T
his study exanined eight factors w

hich Ínfluenced the
success of an in-service training program

 in science for
elem

entary (grade kfndergarten to six) school teachers. A
 goal

free m
odel of evaluatÍon in w

hich the teacher participants
them

selves identi€ied the outcom
es of a long-term

 ln-service
proiect w

as em
ployed. A

fter identifying outcom
eso the teachers

classifled those outcom
es lnLo categories of change ;

speclfically" changes in m
aterials, changes in m

ethods" and
changes in beliefs. S

ubsequently they assígned up to eight
pre-selected factors to each of the outcom

es. T
hese factors w

ere
chosen by the author from

 varlables identífied in the research
literature and from

 variables peculiar to the locale of this
study.T

he purpose of this study w
as to determ

ine ff it 
w

as
possible to identify changes w

hich occurred in the schoolst
science program

s during the course of the in-service project.
S

econdly, it 
w

as to identify w
hich of the eight pre-selected

factors the participant teachers believed accounted for those
chanE

es.
It 

w
as found that the changes could in fact be identÍfied

and asslgned to the three categories. A
lso, the m

ost noted
factors w

ere identified to be the long term
 integrated nature of

the in-service program
 ltself 

and three factors at the school
Level: a team

 approach, a schoo1 com
m

itnent, and the leadership
skills of the participants.

T
he overall conclusion of this study is that in-service

training of teachers nust consist of a program
 of training over a

significant period of tim
e in order to be effective.
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In the late 
1970' s and early 1980's, public schools in 

M
anitoba

+
¡ere faced v¡ith a deluge of. 

neçù curricula. fhese curricula 
etere

developed and distributed by the provincial m
inistry of education. T

he

result of Lhis activity w
as to place a great deal of pressure on the

public school system
 to im

plem
ent these netr program

s. E
ach local

school district 
or school division had the responsibility tar 

Lhe

im
plem

entation of the program
s but lacked a process or a m

echanism
 to

achieve this goal.

O
ne Large urban school division

(the site 
of this 

research)

has taken steps Lo develop 
a

recognized the need for a process and

m
eaningful policy

leveI. T
he first

of curriculum
 im

plem
entation at the school division

step in 
Lhis process w

as com
m

unicating lo 
all

professional staff that the provincial curricula w
ould forrn the basis

of all 
program

s Laught in the school division.

T
he second step r+

as Lhe creation of a conm
ittee to



L

oversee the developm
ent of the process and to represent the interests

of particular segrnents of the professional staff. this com
m

itLee w
as

nam
ed the C

urriculum
 Im

plem
entation C

om
m

ittee and slas com
posed of 

a

secondary superintendent, âtì elem
entary superintendent" Lw

o senior

high principals,
t¡so j unior

high principals,
tw

o 
elem

entary

principals, and tw
o subject area consultants. since its inception, the

com
m

ittee has changed rnem
bership approxim

ately every tw
o years, but

has m
aintained the original 

patLern of representation. T
w

o additions

have been m
ade to

representative and the 
com

m
ittee. T

hese are 
a teacherst association

the divisionrs C
urriculum

 Im
plem

entation 
and

E
valuation C

onsultant.

T
he C

urriculun Im
plem

entation C
onm

ittee developed the process for

curriculum
 im

plem
entation ¡vithin the school division in 1982-83. T

his

process is 
largely based on the w

ork of 
F

ullan, P
ark and others

w
orking out of the 0ntario Institute for S

tudies in E
ducation (O

IS
E

)

{F
ullan and P

ark 1981).
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T
hese researchers predicted

process w
ould itself 

have to be

that any curriculum
 im

plem
entation

im
plem

enLed and thaL as part of
that

fact,

Lh is

im
plem

entationn the process itself 
w

ould change. T
his did, in

happen. A
 

m
osL significant 

aspecl of the 
revised process in

instance is the em
phasis v¡hich has been placed on program

 review
. ïn

fact, at Lhis 
tim

e (1988) it 
m

ay be argued that the

curr icul um

progråm
 review

im
plem

entation
process has overshadow

ed the 
original

process.T
he curriculum

 im
plem

entation process as developed by 
the

C
urriculum

 Im
plenentation C

om
m

ittee consists of five steps: A
w

areness,

T
rial. 

G
eneral A

doption, F
ull A

doption and R
eview

. E
ach of these steps

is defined in som
e delail 

and each step w
ould norm

ally take one school

year. I{ost curricula, how
ever, have been im

plem
ented in tim

e 
periods

w
hich do not conform

 to the five year pattern.

T
he program

 revier+

curriculum
 im

plem
entation

process has replaced the 
fifth 

step of 
the

process. T
his review

 process consists of

three stepsn each of w
hich" norm

ally takes one school year. T
he three



steps are:

review
. T

hese

m
onitoring,

4

revieç¡ proposal
developm

ent, and progrãm

steps have been
superim

posed over the last tiso or 
Lhree

steps of
the curriculum

 im
plenrentation process.

T
he three steps of program

 review
 require

som
e definiLion.

im
plem

entation of
t'M

onitoringtt is an attem
pt to determ

ine the state of

a particular curriculum
 and the level of consistency of that 

sLate

w
ith the stage of 

im
plem

entation expected by the 
im

plem
entation

schedule. M
onitoring incLudes the 

identification 
of 

success and

problem
 areas.

E
xpert advice

is sought
in order

to determ
ine 

w
hat

date, this 
stage

intervíew
s w

ith

inform
ation should be gathered and by w

hat m
eans. T

o

of program
 review

 has
included st.udent testing;

sLudents, teachers and adm
inistrators; and questionaires of 

nany

different types. B
udgets and expenditures have been exam

ined and

teacher qualifications and interests 
have been assessetl. In

sum
m

ary,

m
onitoring is an attem

pt to find out w
hat

is w
orth investigating in

m
ore detail at the review

 stage.
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trR
eview

 P
roposal D

evelopm
entil

self-descriptive stage of
te 

l

schoo I
program

 revreçd.

developm
ent of 

a

Im
plem

entation and A
pproxim

abely one

thorough review

year is 
spent in 

the

proposal by the 
C

urrÍculum

E
valuation C

onsultant and the appropriate subject

area coordinator or 
consultant. T

he revietl proposal is subm
itted

to

the C
urriculun Im

plem
entation 

C
om

rnittee
at 

various points 
for

approval. T
he final 

version of the
review

 proposal is subm
itted to the

board of Lrustees for approval

T
he ilR

evieç.¡tr, like 
m

onitoring,
m

ay ínclude m
any different 

types

of inform
ation gathering. It

is conducted as 
ouLlined in the 

reviev¡

proposal and the

the C
urriculun

inform
ation gathered

is sum
m

arized and subm
itted to

ïm
plem

entaLion C
om

m
iltee.

this com
rnittee then m

akes

the school division based on
recom

nendations to

the conclusions of

the superintendents of

the review
 report. T

he
reporL is also presenLed

to

the board of trustees for inform
ation, after w

hich a sum
nary report is

m
ade available to all 

schools in the division,



It 
is

com
m

on for the

6

recom
m

endations of 
a

review
 to include 

som
e

de Ë
 ini te

changes '¿
hich

are desirable in the
teaching of the program

.

In the recent review
 of the elem

entary science program
 in 

the

division, specific seaknesses w
ere identified and recom

m
endations lE

ere

m
ade to im

prove the situation. 
S

om
e of the recom

m
endatÍons referred to

providing m
ore in-service training to Leachers and principals.

S
ubsequently, a plan of in*service w

as developed w
hich w

ould

address the program
 w

eaknesses identified in the progra¡n review
 antl at

the sam
e tim

e

training w
hich

im
plem

ent som
e of the new

 ideas of teacher in-service

have em
erged in recent years.

T
he in-service plan

their com
bination. It 

is

has a num
ber of features w

hich are unique
T

N

the evaluation of 
this m

odel of 
in-service

training w
hich form

s the substance of this study.

P
crpqse of the S

tudv

T
he purpose of this study v¡as to evaluate an in-service training

m
odel for elem

entary school teachers in a parLicular subject area. T
he

subject area w
as science and the particular in-service m

odel 
l+

as
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program
 needs outlÍned

through the curriculum
developed in response to

review
 process.

f,lotivA
tÍon for Jhe S

tudy

in-service training m
odel

w
as developed by 

the author
tn

T
he

response
Lo

recognition of three pr im
ary m

otivators.

the futility 
of 

one day or

F
irst 

am
ong these 

sras

one-shot in*services. 
T

his

recognition 
eJas

during w
hich the

in-service. T
his

gained during fifteen 
years of 

classroom
 teaching

author 
w

as the 
'trecipientrt of 

this approach to

conclusion v¡as reinforced by w
orking w

ith teachers as

a subject area
consultant for a period of fÍve years. T

he experiences

gained as a 
presenter of

in-service program
s

in daily 
conversation

w
ith teachers about their professional needs have strongly encouraged

this w
riter to try to find a better w

ay.

T
he second m

otivator w
as the strong focus brought

to 
this

particular program
 by

the curriculum
 revieç¡

process. the tim
ing t+

as

very appropriate for a
m

ajor com
m

itm
ent of

resources to the elem
entary



science program
 as a response

science revielr.

to the recom
m

endations of the elem
entary

enthusiastic about the m
odel that 

the

the third m
otivator w

as
the support and encouragem

ent received

from
 colleagues in the field 

of public school science consulting. 
A

n

endorsem
ent of the plan from

 other science consu.ltants in the province

had suggested that the plan had m
uch to recom

m
end it 

and indeed should

be tried.

Q
ther ,longiderat ions

A
 com

m
ittee of kno¡E

ledgable practicing 
teachers l*as form

ed
to

consider the m
odel and to heì.p develop the content of the 

in-service

program
. lhis 

com
m

ittee w
as so

m
em

bers m
et frequently over

m
any m

onths to refine 
and develop the

im
plem

entatÍon plans for the m
odel.

A
 large group of elem

entary school principals w
as also given 

an

opportunity, not

into each school only 
to consider the m

odel, but 
to incorporate it

fs professional developrnent planning for 
the 

nexL

school year. T
he principals indicated their 

support and approval by



T
he proiect had to be lim

ited to 
ten

T
he

in-service plan 
had a 

num
ber of

features w
hich do 

not

necessarily form
parL of this study, T

he
follor+

ing general description

the reader m
ay interpret 

the
w

ill 
provide a context against w

hich

research,

over'-subscribing to

schools,

T
he _ P

l a¡r

'rIess successful "

T
hese ten schools

I

the project,

science program
 frorn kindergarten to 

grade six,

w
ere from

 a 
school division w

hich has upl+
ards of

T
en schools had self-selected them

selves on the basis of having a

fifty 
elem

entary schools. T
hese schools had m

ade science a 
priority

for the 
school

year 1987-88. T
he schools varied w

idely in 
sizeo

location and adm
inistration, A

II ten schools had agreed to participate

in this project w
ithout outside influence to do so

A
lthough ten schools ç¡ere part.icipating in the projecL, only som

e

teachers from
 each school

particÍpated directly in 
the in-service

com
ponent. E

ach school nom
inated an interm

ediate teacher (grade 4-5)
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to attend ten full-day sessions in

(grade K
-3) to attend ten full-day

and a prim
ary teacher

ttre spring term
. 

E
ach

the fall 
Lerm

sessions in

principal agreed to attend three half-day sessions

T
hus, each school had had three participants in

during the program
,

the prograrn by 
the

tim
e it 

w
as concluded. T

he im
pact of the project at the school level

w
as largely determ

ined by these three direct participants. T
he science

consultant also provided som
e direct support and supervision aL the

school Ievel.

T
ile content of 

the in-service training sessions
w

as of tw
o 

m
aín

authorative 
and

types. E
ach participant teacher

com
fortable w

ith all aspects of

including conLent, processes,

m
aterials" m

ethodology and resources

In addition, each

agent in 
the school

participant teacher tras trained to be a 
change

to 
help other 

teachers im
prove their 

science

w
as trained to be

the elenentary science curriculum
,

ualues and attitudes, 
evaluation,

program
s
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A
 project of this size requires 

a
significant com

m
itm

ent of tim
e,

m
oney and personnel. T

he release Lim
e for the participant teachers 

?¡as

provided by the 
school division 

and
the provincial 

departm
ent of

education. S
om

e additional
tim

e w
as provided 

by 
Lhe 

schools

them
selves. M

oney for m
aterÍals w

as provided by the school division.

P
ersonnel for presenting of the 

in-service sessions s¡ere provided by

the school division directly in
Lhe person of t.he science consultant

and indirectly on a
fee for service basis.

Ine-neE
ea cb*P

ro¡tem

T
he purpose of

thi.s study w
as to

evaluate an in-service training

m
odel for elem

entary school
teachers in a particular subject area. T

he

subject. area çras science and
the particular in-service m

odel vlas

developed in response to

review
 process.

program
 needs outlined through the curriculum

T
he research problem

 in this study lsas tw
ofold. F

irst, an atLem
pt

ç,¡as m
ade t.o

identify changes in the 
science program

 at the 
school

level w
hich occurred during the period of the 

study and secondly to



have those ident.ified

particular features of

L2

changes attributed

the in-service m
odel

by the 
participants

Lo

T
he search for change w

as
Ieft 

very open-ended to elim
inate 

as

m
uch as possible of researcher bias. 

T
he only direction given to 

the

subjects rsas to consider at least the three areas of curriculum
 change

outlined by F
uIIan and P

arkt
m

aterials, m
ethods, and beliefs 

(F
ullan

and P
ark 1981 p.6).

to positive changes

N
o atLem

pt w
as m

ade to restrict 
identified changes

In fact,
the data collection instrunent,s w

ere

allow
 for recognition and recording of

designed in a w
ay r-¡hich w

ould

negative changes,

T
he eight factors

exam
ined w

ere selected from
 the research 

and

from
 Lhe experience of Lhe author

training of teachers. they included:

as key 
elem

ents
1n 1n-servlce

s¡ithin Lhe schooi

the science

Lhe creation of a team

dedicated to im
proving

prografü.

the com
m

itm
ent of the

the science program

t
school to inpror.iing
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3. Lhe leadership skills of the in-ser¡.¡ice
participants.

4. the quality and quantity of in school
support by a science consultant

5. the involvem
ent of the principal

6. the effects of having long-tern integrated

program
 of science in-service

7. the im
petus created by the curriculum

rev iev¡ process

8. the effects of a netv¡ork of support am
ong

participant schools.

I'fethodology

A
lthough the pre*test 

post-test m
ethodology for 

identifying

change has a long history in this type of research, scriven and others

have pointed out that 
the focussing of a 

subjectts attention 
onto

specific questions can have the 
effect of btinding 

thaL subject 
to

m
uch nore m

eaningful changes w
hich have occurred (scriven 198i. p.68).

G
oal-free evaluation alloç¡s the subject to identify w

hat has changed



1'4

during the course of the treatm
ent. this degree of 

openr¡ess in 
Lhe

evaluation c¡f change presents 
som

e problem
s. O

ne nay 
specify

categories of 
change to 

be considered by the 
subject, but 

Lf. the

categorization becom
es too detailed, the effect is the sam

e ãs 
asking

specific questions on a pre-test and a post-test,

C
onsequently, the categorization w

as lim
ited to the sam

e three

areas identified by F
ullan and P

ark (1981) as Lhe three com
ponents oË

curriculum
 im

plem
entation: changes in 

m
aterials, 

changes Ín

m
ethodology, and changes in beliefs (p.6)

In addítion, participants w
ere asked to 

rate the changes they

identified on the follow
ing four point scale:

1. T
his change is definitely detrim

ental to the

science program

7.. T
his change is likely 

detrim
ental to the

science progräm

3. T
his change is likely 

beneficial to the

science progra¡n

4. T
his change is definitely beneficial to the

science program
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F
ína11y, participants w

ere asked

identified to eight specified factors in to attribute the changes they

the in-service m
odel.

T
eacher participants l+

ere asked for 
their 

responses by

questionnaires. P
rincipals w

ere inlerview
ed for their responses

å'¿
m

m
åÐ

LC
urriculum

 im
plernentation has 1ed

to an em
phasis on program

evaluation or

recent program

rrprogram
 revie.*rf in

this particular
j ur isd ict ion.

review
 of

the elem
entary

scrence program
has concluded

that m
ore in-service training of

teachers is desirable.
A

 m
odel of

teacher in-servÍce training has been developed to m
eet this 

expressed

need, ït 
is Lhe evaluaLion of 

this m
odel and in 

particular 
eight

specified factors w
ithin the 

m
odel that forns 

the substance of 
this

s tudy.

ïn chapter tç¿
o an exam

ination of the research literature
on

Lhe
effective in-service m

odels

eight factors w
hich are

and specifically 
on Lhe effects of

being studied here
is 

undertaken. S
om

e
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reference to 
goal-free evaluation and the ecology of 

change as it

relates to the m
ethodology of Lhis study is also included,
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C
H

A
P

T
E

R
 2

R
E

V
ÏE

I{ O
F

P
urpose of the S

tudv

T
H

E
 LÏT

E
R

A
T

U
R

E

T
he purpose of

this study l+
as to evaluate an in-service training

niodel for elem
entary school teachers in a parlicular subject area. T

he

subject area 
w

as
science and the 

particular in-service m
odel tuas

developed in response to progràm
 needs oullined through the curriculum

revier¡ process.

T
he research problem

 in this study is tw
ofold. F

irst, an attem
pt

ç*as m
ade to

idenLify changes
in the 

science progräm
at the 

school.

secondly those
level ',shich occurred during the period of the study and

identified changes w
ere atlributed by Lhe participants to

features of the in-service nodel.

factors identified as
the focus of

T
his chapter exam

ines
the research lj.terature relating

to

effective in-service m
odels w

ith
specific aLtention

this 
study. T

here

to 
the eight

par ticular

is also 
som

e

reference to the ecology of
change as 

a process. F
inally, 

goal-free
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e'Jaluation as

detail.

it 
relates

to
Lhis study w

iil 
be exam

ined in 
som

e

D
eflgition of 

C
hanqe

M
ost of the 

research

LhaL the objectives of the literature on the nature of change assum
es

change process and the 
character of 

the

innovation is know
n and valued. A

uthors then proceed to great lengths

in explaining w
hat factors

affecL the rate 
of im

plem
entation of 

the

change and the

F
or exam

ple,

determ
ine the

degree of
success in 

achieving the specified 
change.

R
.F

.l'{cN
ergney idenlifÍes 

three factors q¡hich 
rùay

success or 
failure of 

an innovation. T
hese are: 

the

person, the environm
ent and the Lask (M

cN
ergney 1980, p,235)

H
ouse argues that 

the im
portant factors affecting ttre change

process are related to 
the perspective of the 

people involved. 
H

e

further suggests that there are three basic perspectives r+
hich one m

ay

hold, 
T

hese are:
Lhe technological,

pol i tical, 
or 

cul tural

perspectives (H
ouse

l.9B
L, p.1B

-19). A
gain, how

ever, the focus is
on
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the effect these perspectives t.lill have on the success or failure 
of

pre-de term
ined outcom

es,

T
he C

oncerns B
ased A

doption l"lodel (tlal1 et aI.1980) assum
es the

des ired 
change is 

knos'rn in 
advance 

o f 
the 

im
plem

entation, 
and

concentrates on the factors ¡shich tqill affect the rate and sucsess of

Lhe process of achieving Lhe innovation.

T
o a large 

extent this study attem
pts to back-up one step 

and

exam
ine w

hat is actually m
eant by change. T

he operational approach w
as

to provide the subjects w
ith only broad categories in w

hich they could

identify 
changes in 

their 
school science program

. T
hese broad

categories w
ere developed by F

ul1an and P
ark (1981):

rfC
hangerr is the generic term

, w
ith

rtinnovationrr usually referring to a m
ore

radical or thorough change than
rrrevision'r. In either

case, im
plernentation is involved ,¿

¡hen a

person or a grou-p of people attem
pt to

use a negJ or rer¡ised program
 for the

fÍrst 
tim

e....at least three aspects or

dinensiorrs of change appeär lo 
be
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involved. ïm
plem

entatiorr is

m
ulti-dirnensional. T

o take a cu.rriculum

guideline or docum
enl as an

illustration, 
i+

e can im
m

ediately discern

lhat at least the follow
ing three kinds

of changes are at stake: possible use of

nercl or revised m
ater: ials; 

possible use

of neç¡ teaç:hinq aaproêçhes, and the

possible incorporation of neç{ or revised

beliefs 
(p. 6. underl ining added) 

.

hlith a sl ight rel+
ording the dim

ension : t'teaching approachesrl

rrm
ethodsrr, these broad categories of change are in fact the focus

this study.

in this study w
ere deliberately not 

given a 
precise toof

S
ub j ects

definition of
the changes they erere

to docum
ent. In keeping r+

ith
Lhe

goal-free approach to
evaluation, this researcher did not 

r¡ish
to

prejudice the respondents objectivity by providing a narro!,¡ focus for

their observations. R
espondents w

ere encouraged to report any and all

changes w
hich Lhey observed to

hone school du.ring the 
course

occur in the science program
 at 

their

of this study. 
T

he only guidance ihey
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H
Ê

re given t,las to consider the three categories of change outlined 
by

F
ullan and P

ark.

Þ
fodels of S

taff D
evelopm

ent.

G
ene H

all and S
u.san Loucl<

s developed the ttC
oncerns B

ased A
doption

M
odel"(C

B
A

M
) at the T

exas R
esearch and D

evelopm
ent C

enter for 
T

eacher

E
ducation follow

ing on the w
ork of F

rances F
uller and others. T

he C
B

A
M

approach focusses on 
the concerns of 

the affected individuals 
about

the innovation and attem
pts to 

m
eet t.hose concerns as they 

em
erge.

H
a11 and Loucks (1978) identified seven leve1s of concern as listed

below
:

S
t_aS

eå_of_{qnçern E
xpressions of C

oncern

6 
R

efocusing 
I 

have som
e ideas about som

ething that

w
ould w

ork even better.

5 
C

oilaboraLion f 
am

 concerned about relating w
hat I 

am

doing ç¡ith w
hat other instructors are

do ing.

4 
C

onsequence 
H

orç is 
m

y use affecting kids?

3 
M

anagem
ent I 

seem
 to be spending all 

m
y tim

e in

getting m
aterial ready.
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P
ersonal

ïnf orrna L ional

A
isarene 

s s

44/-¿

H
ov¡ t'¡i11 u.sing it 

affect 
m

e?

I 
r¡ould l ike to knoç¡ m

ore abouL it.

ï 
am

 not concerned about it

(the innovaLion) (p. 36-53) 
.

concern are thought to shift 
from

 the 
individual

change w
ill 

affect 
each teacher personally, to

T
hese levels of

and how
 the proposed

m
anaging the

finally 
to

progräm
.

change, and

im
proving the

Þ
Jore recently,

Loucks, now
Loucks-H

ors1ey, has expanded on 
C

B
A

M

to school im
provem

ent strategies 
a1-

and developed an
exLensive guide

the N
E

T
F

JO
R

K
 T

nc.,
in A

ndover, M
assachusetts

S
he has published a

handbook on school im
provem

ent titled:
A

n A
ctran G

uide to 
S

cLooI

A
 large part of this gu.ide

Im
Þ

rovene¡Lt w
ith

re f 1ec ts the C
B

A
I{

Leslie F
.H

ergert (1985)

Loucks-H
ors1ey and H

ergert have divided

seven sec'r-ions.

their guidebook into

nelv practÍce, 
controlling 

the 
rate 

of

the 
im

pact on students and on t'¡ays of

E
stablishing the S

chool
ïm

provem
ent P

roject



4^L¿

2. A
ssessm

ent and G
oal S

elting

3. ïdentÍfying an ldeal S
olution

4. P
reparing for Im

plem
entation

5. Im
pJ.em

enting

6 . 
R

ev ieç.¡

7, l"faintenance and Institutionalization

A
lthough the 

C
B

A
M

applicable ideas v¡ere

w
as not used specifically in

included and the project w
as

this research, the

conduc'ted in a 
'llay

t¡hich w
ould only Iend support to the concepts em

bodied in that m
odel.

In 
1981, the A

ssociation
for 

S
upervision

and C
urrÍculum

D
evelopm

ent 
(A

S
C

D
),

publ ished a

planning,

m
odel of 

staff developm
ent titled:

R
P

T
Itf (readiness,

training,
im

plem
entation,

and

naintenance). T
his

m
odel ç¡as based on 

research and assum
ptions of

pract.ltioners. 
T

he nodel w
as articulated into

v¡hich w
ere deem

ed advisable in any in-service

thirty-eÍght 
practices

project. S
ubsequently,

( 1982 ), 
a

eighL of

survey of practitioners and education professors identified

these thirty-eight practices as essential. T
he eight w

ere:



L. A
 positive 

school clim
ate is 

developed

before 
other 

st.:ff 
developm

ents are

attem
pted.

2. T
he school staff 

adopts and supports goals

for the irnprovem
ent of school program

s.

3. T
he school staff identifies specific plans

to 
achieve 

Lhe 
school 

I s 
goals 

for

im
provem

ent.

4. D
if ferences bet¡'¡een desired and actual

practices in 
the 

school are 
exam

ined to

identify 
the 

in-service 
needs of 

the

^L- 
Ê

È
5 

Ld'Lt 
.

5. 
Leader-ship during 

the 
planning 

of

in-service 
program

s 
is 

shared 
am

ong

teachers and adrninistrators.

6, 
A

fLer 
participating 

in 
in-service

activities, 
participants 

have aücess to

support services to 
help iniplem

ent 
neË

J

behaviors as part of their regular w
ork.

7. T
he school principal 

actively 
supporLs

efforts 
to 

im
plem

ent changes 
in

professional behavior.

B
. R

esponsibility for the m
aintenance of 

nei.¡

school 
practices 

is 
shared by 

both

teachers and adm
inistrators.

( F
lood, I'lcQ

arr ie and T
hom

pson, L9B
 2 p . 30 )
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T
here is sufficient 

sim
ilarity 

beti,reen t-hese factors and the

eight factors 
identified for 

this study that confidence in the 
in

service m
odel should be assured.

T
he F

actors _in the-H
ode1

T
he features v¡hich are being exam

ined in this research are 
the

eight factors 
,'¡hich have em

erged from
 the research literature 

on

teacher in*service training and w
hich are found in unique com

bination

in this project. these include:

L 
the creation of a team

 w
ithin the school

dedicated to im
proving the science

program
.

2, the com
m

itm
ent of the school to im

proving

Lhe science proqram

3. the leadership skil1s of the in-service

par t ic ipants 
.

4, the quality and quantity of in school

support by a science consultant

5. the involvem
ent of the principal
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ihe effects of havÍng long-term
 integrated

progràm
 of science in-service

the im
petus created by the curriculum

review
 process

B
. the effects of a netw

ork of support am
ong

participant schools.

T
hese factors w

ere initially 
distilled 

out of an educational tour

experience in

ïhe tour lgas a w
hich the 

author had the 
good fortune to 

parLicipate

cooperative venture betw
een the U

niversity of 
M

anitoba

and the 
U

niversity of 
Liverpool 

in 
the 

spring of 
1986

T
he

of
participants, all

in-serr¡ice pro j ects

C
anadian science educators, visited a 

num
ber

in Lhe U
nited K

ingdom
.

A
 brief 

descripLion of

these projects follovs

T
he Junior and Infant

S
cience T

eacher
T

raining P
roject 

(JIS
fT

)

';sithin the Inner

the direction 
of London E

ducation A
uthority is a project w

hich under

R
on Lavington releases

teachers for 
tso çreeks of

intensit¡e training in science. T
his is Iater follos*ed by another 

tç¡o

w
eeks of 

training provided to 
different teachers from

 the 
sam

e



schools. F
olloç¡-up su.pport

Þ
 Ld!-r.

,1

is provided
in the schools by the 

JIS
T

T

T
he seconcl project on the tour çE

as the C
heshire C

ounty

S
cience S

pecialists' ç+
eekend retreat. this in-service consisted of 

an

annual or 
bi-annual r¡eekend

residential session
for 

science

coordinators and advisory teachers. these individuals 
then took

!L 
-

responsibility for the in*service traininE
 of teachers in their 

local

dislricts. T
he science advisor fo¡: C

heshire county,

coordinated the ç¡eekend.

B
rian 

Leake

T
he third 

and final 
in-service project 

on the 
tour çyas the

r¡lhitehaven D
iplorna in S

cience E
ducation course run by S

heiLa JelIy and

T
ony Jam

es. T
hese t"¡o educators from

 st.M
artints col1ege, Lancaster

conduct an in-service program

release of the teachers from

for prim
ary teachers w

hich involves the

classroom
 duties 

for a 
block of 

four

w
eeks shich is 

folloç+
ed up w

ith support at the schools by D
r.Jelly.

second four r:eek session t¡ith the saine teachers is held in the 
second

term
 of the school year and this is also folloç¡ed up w

ith school leve1



support. T
he participants in

îothe prcgram
 cornm

it LheniseLt¡es to a r.ieekly

m
eeting -uhroug'hout the

fo1lo**ing school year

T
hese three projects

riere included
in the 

educational tour

because of 
their 

success. l{ost
the 

eight 
factors are 

w
ell

ofnone
represented in all 

of them
 although

eight factors explicitly.

of the projecls includes all

M
ost of the 

factors can be found
in m

any of the 
exem

plary

in-service training program
s ç¡hich have been sufficiently 

successful

to find their w
ay into the research literaiure. 

A
 description of 

each

factor and the related research literature 
foIloç¡s.

T
he creation of a tearn w

ithin the school dedicated to

im
proving the science program

.

T
he idea of 

attem
pting to create an on-site team

 of 
individu.ats

'¡ho are not 
only farnil iar

r.¡ith the curriculum
 buL also trained

to

assist o'uhers Ín its 
im

plem
entation is 

a
feature in m

any successful
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in-service projecLs. N
otable am

ong these is
the P

uçgrêm
 fqr 

E
ffeçtive

T
qachinqlP

E
Ï) (as in B

vans L982 ) in w
hich the çE

hole teaching staf f of

a schocl becom
es the 

team
. the 'ø

hole school team
 approach is also 

a

com
poneirt of T

he lùapa-V
acaville F

qllo¡q-Jhrouq¡-P
roject, 

(described

R
obbins 1986). T

he less than w
hole staff 

team
 developm

ent 
approach

IN1S

S
een

of 
on in tw

o of the three B
ritish projects described above. T

he value

site expertise is expressed clearly by R
u.therford (1987)

ïdeal1y, every teacher of 
science w

ould be

w
ell'-grounded in 

that subject. 
T

hat is 
not

now
 the case, and is not likely 

to becom
e so.

T
he next best thing 

is to insist that 
e\,'ery

elem
entary school have one or m

ore science

specialists. (p.9)

2, T
he com

m
itm

ent of the school to
im

proving the science program
.

seem
s alniost tr ivial 

to
suggest Lhat

the school m
ust m

ake

com
m

itm
ent to program

 im
provem

ent. H
on¡ever, in the past, m

an\¡ program

inprovenent projects including an in- service training com
ponent for

l!IL

teachers, w
ere designed from

 the |ttop doçünr?. T
hat is to say, 

teachers



in the 
schools had

inprovem
ent m

ight be

30

f.ittLe say
in e¡ha'L the priorities 

for 
prrgram

T
he Joy6s and S

hoç¡ers (1980) m
odel incorporates

'r-he idea that schools" i.e. 
teachers , m

ust have som
e com

m
itnent to

Lhe need for change. T
his idea is developed m

ore fully 
in Lhe p¡ork of

H
al1, G

eorge and R
utherford (i.977) in

their 
"S

tages of C
oncern'r nodel.

the voluntary participation 
of

T
he voluntary participant 

w
ould

S
im

one and M
anarilo 

(i980) refer to

ieachers in 
an

norm
ally have a

of teachers m
ust in-service project

com
m

itm
ent to the 

project. T
he school as an 

assem
bly

m
ake a 

conscious decision to 
com

m
it to 

a goal
of

program
 im

provem
ent. T

his is 
w

ell stated by searle 
( 198L ) 

"B
oth

com
m

itrne¡rt and

írrservice r¡as

long-term
 learning 

+
¡ere seen to 

be best assured w
hen

schosl focussed (p.19)

3. T
he leadership skiIls 

of
the in-service participants

M
ost in-service

F
rojects have as a 

secondary goal 
the

transm
ission of

nelt inform
ation or ne!¡ learning from

 the 
in-service
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partíüipants to the teachers w
ho did not

attend. ïf 
the 

participant

teachers have good

learning shouid occur leadersliip ski1ls
Lhen Lhis 

transm
isE

ion of

T
he teachers involved in 

alL three of

B
i:itish projecLs described

above sere expected to go 
back to

the

Lhe ir

schools and effect

selected by their

positive change

headm
asters on

ït 
m

ay be assum
ed that they 

llere

the basis of 
perceiveC

 ability 
to

produce that 
change.

T
he in-service training

of 
non-participating

teachers is best 
done by 

credible practicing teachers. In the 
N

S
T

A

booklet E
gçg¿

-qÀ
 E

xcelle-nce: E
lenentarv S

cience editor P
enick m

akes

ihe fo11o+
ring com

m
ent about the teachers in the exem

plary program
s:

fnservice is often run by practicing teachers

using actual m
aterials and strategies 

w
hich

sil1 later be used in classroom
s.

(P
enick, 1983 p.154)

4, In school support hy
science consultant,



M
ost in-service

ð¿

proj ects
in the curreni literature 

incorporate

offered to

great value

teachers trying
Lo prom

ote the 
program

 im
pi'ovem

ent is
of

T
his idea is repeated again and again. (as in 

Lom
bard

et,al 
1985 and S

im
one and H

anarino 1980)
T

herr ian
in concluding

sum
m

ary of research in this area
quotes Y

oung ( 1980 ) :

som
e form

 of follow
-up by the

presentei"

include an
T

he three B
ritish m

odels all

E
m

otional supporL to 
teachers and

on-site coaching iviIl 
prove to 

be

success ful

program
m

ing.

( T
herrian, i9B

0 stategies 
in

p.5 
)

5. Involvem
ent of

the principal

or designer of. the in-service,

aspect of this. T
he support

continued

the 
m

ost

inserv ice

T
he involvem

ent of

is increasingly being

failure of this type of

key factor in 
the success or

inportance of the 
participalion

the school prirrcipal in an
in- service program

recognized as a

ve¡rture. this

of an cn site adm
inistrator

H
as recognized by H

al1 (!979).



...oru: otln research findings lend et¡idence tc

the notion 
of 

the 
im

portance of 
lhe

adm
inistrator to tiie change process.

(H
ali " 

1979 p,2A
7 

)

T
he principal in a school is im

portant to the change process not

only because he/she values the proposed change but also because he/she

has the decision m
aking pow

er to 
support the change or conversely to

prevent the change frorn occurring.

6. Long-term
 integrated prograrn of in-service

T
eachers, adrninistrators and in-service prorriders have reached

the stage w
here there is alm

ost universal agreem
ent that the 

one-:shct

in-service is not 
effective in 

achieving change. T
his is stated 

in

different w
ays by F

arris 
(1977)" B

aldw
in (1975), H

ayden and Lloyd

(1980). therrian (1980) provides the follow
ing as a sum

m
ary opinion:

S
hort term

 in-service has no im
pact on either

teacher change or 
pupil change.P

lanners 
E

¡ho

hope to 
affect change in teacher attitude,

teacher 
classroom

 practices, 
or 

pupit
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achievëm
ent should

prcgram
s (p.4 ) .

be planning long 
term

Im
petus for 

change created
by the 

cur:: iculum
 review

process 
.

T
his factor is

the school C
ivisicn

particular to
the revievl process as developed

irr

v¡hich is the s ite of this 
study

A
s such, there is

nothing in the literature 
w

hich relates specifically to this process.

8. A
 netw

ork of support froni oLher participant schools

ïn som
e

establ ishm
enL of

involves the
par ticipant

e¡iperrence, are
bonded in

teachers w
ho, havirrg

their com
m

itm
ent to

been through a 
cornm

on

the program
 im

provem
ent,

of the 
projects 

exam
ined, an effect has been the

functioning netw
ork of 

support. T
his netw

ork

T
his is certairrly true of

lÌre current participants

the three B
ritish projects. Intervieçrs ¡+

ith

and ¡¡ith previous parLicipants indicated that

the netw
ork aspect i{as a reliable outcom

e of those program
s.
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etailed references

found in Lom
bard, K

onicek

35

to these kinds of

and S
hul-tz (1985).

teacher ne'uw
orks m

ay
L-Ð

e

R
esearch M

ethcdologv

H
ouse (1978) points out that virtually 

all 
contem

porary

evaluation rnodels are grounded in l iberal-is¡n, that is to say, there is

a genuine concern about freedom
 of choice for the 

consum
er of

evaluation. U
nfortunately,

sonew
hat elusive. 

In 
an

defined as
m

anagernent or

the definition 
of

educational context,

persons w
ho furrd

consunìer seem
s

the consum
er

thebe

can 
be

the evaluation. T
his

to

definition 
1eacls to persistent probabilities that positive inform

ation

w
ilI 

alw
ays be m

ore favourably receÍved than negative. In other w
ords,

the consum
er has undue influence on the outcom

e of an evaluation 
and

Lhe freedom
 of choice becom

es a

tl:e evaluator ç¡hich r.¡i11 provide

freedoni to choose the evalualiorr and

the m
ost satisfactory results.

I'lost evaluation is carried out

a particular progran or project is

for the purposes of
finding out if

H
orthw

hile. 0ften,
the people asked



to evaLuate the program

-îJÐ

cr pro j ec'r- are the
saiïe peopie t;ho çrork w

ith

it 
every day and ç*ho courd potentialÌy 

be reassigned to 
inferior

posÍtions or ç.¡orse if 
the results ç¡ere not positi.ve.

T
he m

ost com
m

on type of educational research is a situaLion 
w

here

som
e variable has been m

easured
by the researcher, som

e treatm
ent

or

activity has been applied to
the 

subjecls ,and then the variable 
has

beeir neasured agai.n.

il11 o f 
this is 

done in
the finest 

traditions of 
physical science

research m
ethodology

l{ichae 1 S
cr iven

(!982) " as part of his consistent concern about

bias in 
evaluation stat.es, "C

rude m
easurem

ents are not 
as good as

refined m
easurem

enis, but they beat the hell out of the judgem
ents of

those w
ith vested intereststr (p.253)

S
criven is neII knor*n as an

evaluator w
ho is ';rill ing and able

to

L- 
-

íd5
exaniine critically

som
e of Lhe axiom

s

of 
evaluation i+

hich

of his 
profession. ile

developed a 
niodel

is 
called 

rrgoal -freerr 
and
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through ii 
he strj-r¡es to elim

inate 
bi.as

concentrat.irrg on
the actual 

resuLts of 
a

T
his is

F
rogran

largely achieved by

or project 
,*ithcut

regard to r¡hat the original interrt of the prograni or. project m
ay

been,

have

ïhe design of 
this ¡rresent research is 

based on the 
goal-free

m
odel of i"Íichael S

criven. llie subjects w
ere asked to identify 

changes

ç¡hich occurred in the science program
 in their 

hom
e schools. T

hey w
ere

not confederates of 
the researcher in

the sense of 
know

ing w
hat

tc

look for 
or

sharing knor+
ledge of 

w
hat the 

researcher felt 
vlð.s

only guidance they w
ere given vras to consider Lhe Lhree

im
portant, 

T
he

areas of: m
aterials" m

ethods, anC
 belÍefs, in looking for changes.

T
he advantage of goal-free evaluaLion is that the actual 

effects

of the 
treatm

ent are reported, w
hether or 

not those effects 
idere

related to the purpose of

researcher takes the risk

Lhe intended outcom
es.

the treatnient. T
he disadvantage is that 

the

that the findings m
ay reiate very litt1e 

to
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S
um

m
arvF

Ia11 arrd Loucks developed
the C

oncerns B
ased A

doption F
lodel

(C
B

A
¡{) as a 

m
eLhod of 

im
plenienting a change in a 

school or 
school

system
. l{any of

eight 
essential

S
upervision anC

 C
urriculum

 D
evelopm

ent as

staff 
developm

ent. the 
key elem

ents of 
the C

B
A

Þ
í are 

also found in 
the

practices identified
by 

the 
A

ssociation 
for

part of their 
R

P
T

IM
 m

odel of

M
any of the iC

eas from
both of these sources

v¡ere in evidence

author visited

IN

successful in-seri,'ice training
projects ",¡hich the

G
reat B

ritain 
in 

1986. T
he eight 

factors
identified 

for 
closer

scrutiny in this study ç¡ere w
ell

and in the B
ritish projects.

represenl-ed in
the C

B
A

M
, the 

R
P

T
II{,

ïn 
order

to evaluate the results
of this 

m
odel,

goal -free

evaluation, as articulated by
I{ichael S

criven w
as chosen as Lhe m

ost

approprÍ.ate m
ethod. T

he prim
ary advantage

i.+
ould be that the 

subjects IN

s'ould then be able to report 
Lhe effects of 

the in-service sithout



?q

having knoç¡n Lhe purpose or intent " C
hapter lhree '¡¿

i11 articu1aie this

approach in m
ore detail.
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ïntroduçtiqn

T
his chapter describes the

instrunents and m
ethods used to

research questions in som
e detail, the

collect data relating to Lhe research

questions, and the

w
ill describe the

m
ethods used to interpret the data. C

hapter four

actual analysis of data.

T
he l{odel

T
he in-service plan had a num

ber of 
features w

hich do not

necessarily form
 part of this study. T

he follow
ing general description

w
ill provide a context against w

hich the reader m
ay interpret the

research.

T
en schools had self-selected them

selves on the basis of having a

tf less successfulIt

T
hese ten schools

science program
 from

 kindergarten to
grade six.

upw
ards of

w
ere fron a 

school division w
hich has

tLtty elem
entary schools. T

hese schools had m
ade science a 

priority

for the school year 1987-88. T
he schools varied w

idely in 
sizeo
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location and adm
inistration. A

ll ten schools had agreed to participate

in this project ç¡ithout outside influence Lo do so.

A
lthough ten schools w

ere participating in the project, only som
e

teachers from
 each school parlicipated directly in 

the in-service

com
ponent. E

ach school nom
inated an interm

ediate teacher (grade 4-6)

to attend ten full-day sessions in the fall 
term

 and a prim
ary teacher

(grade K
-3) to attend ten full-day sessions in the spring term

. T
hese

days of in-service s¡ere spread over four m
onths for the 

interm
ediate

teachers and over tw
o m

onths for the prim
ary teachers. E

ach principal

agreed to attend three half-day sessions during the program
. T

hus,

each school had had three participants in the program
 by the tim

e it

w
as concluded, T

he im
pact of the project aL the schooL level

largeLy determ
ined by these three direct participants. T

he science

consultant also provided som
e direcL support and supervÍsion at 

Lhe

school level.

T
he content of the in-servÍce training sessions w

as of tw
o m

ain

types. E
ach participant Leacher lras trained to be authorative 

and
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com
forLable w

ith aIl aspecLs of the
elem

entary science currÍculum
,

and attitudeso evaluation,
including contento processes, values

m
aterials, m

ethodology 
and

teacher sas trained to be

resources. fn 
addition, each participant

a change agent in the school to help other

teachers im
prove their science program

s.

T
he schedule of in-service for both the

prinary and interrnediate

level teacher groups w
as as folLow

s: one day on the Lopic of 
the

nature of science; one day on the history, philosophy and relevance of

curriculum
; three days on inquiry science w

ith batanced tratm
ent of

content and processi one day on m
aterials; one day on unit and lesson

planning; one day on evaluation in science; and tw
o days on acting

a change agent at the school level.

lhe three 
half-days of principal in-service concent,rated on 

the

curriculum
o evaluation, and acting as a

change agent.

the science consulLant varied
T

he in-school support provided by

from
 none to tw

o full days of in-service for the w
hole school staff.
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Ïhe level of support ø
as determ

ined by each school in the context of

LhaL schoolfs plans and needs.
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Ihe nesearcr¡ P
ronie¡n

T
he purpose of this study vlas to evaluate an in-service training

m
odel for elem

entary school teachers in a particular subject area. T
he

subject area w
as science and the particular in-service m

odel w
as

developed in response to

review
 process.

T
he research problem

program
 needs outlined through the curriculum

in this study w
as

tw
ofold. F

irst" an attem
pt

w
as m

ade lo 
identify changes

in the science program
 at the school

level w
hich occurred during the period of the study and secondly to

have those identified changes attributed by the participants to

particular features of the in-service m
odel.

T
he search for change w

as left very open-ended to etim
inaLe as

m
uch as possible of researcher bias. 

T
he only direction given to 

the

subjects w
as Lo consider at least the three areas of

curriculum
 change

beliefs 
(F

ullan
outlined by F

ullan and P
ark: m

aterials, ¡nethods, and

and P
ark 1981, p.6). N

o attem
pt w

as m
ade to 

restricL identified

changes to positive changes. In fact" the data collection instrum
ents
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w
ere designed in a w

ay *¡hich ¡+
ould allow

 for recognition and recording

of negaLive changes,

T
he eight factors exam

ined w
ere

fron Lhe experience of the author

training of teachers.

selected from
 the research 

and

as key elem
ents in 

in-service

T
he E

xperim
ental D

esiqn

In order to
gather data w

hich w
as

as unbiased as possíble the

subjecLs w
ere asked to 

record any changes that occurred in 
the

schoolfs science program
 during the period of the

in-service project.

Lhe school year 
and

S
ince the project, extended across seven m

onths of

since the forty participants w
ere grouped into four distinct groups of

ten, the tim
ing of the com

pletion of questionnaires w
as im

portant.

T
he t-en interm

ediate teachers com
pleted

questionnaires, one in 
early January 19B

B
 (IN

T
. i, 

)
im

m
ed ia te 1 y

and the 
other

follow
ing the conpletion of their 

training sessions,

(rN
T

.2.) in early H
arch at the sam

e tim
e as the other three groups.

tw
o sets

of

T
he other three groups included the ten prim

ary teachers (P
R

IH
.), the
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ten principals 
(A

D
I{IN

. ) and a group of ten random
ly selected classroom

teachers (R
A

N
D

0M
).

T
he random

ly selected elassroom
 teachers w

ere selected on 
the

basis of one from
 each school using 

an
appropriaLe random

 selection

school.
procedure deterrnined by the size of the

T
he questionnaires w

ere identical, but the A
D

H
IN

 group of

respondents w
ere surveyed by structured interview

 rather than paper

and pencil questionnaire. R
espondents w

ere asked to record changes

w
hich they had observed in their schoolts science program

in the areas

taken from
of¡ m

aterials,

F
ullan and P

ark m
ethods, and beliefs.

T
hese term

s w
ere

(1981). A
 fourth 

category of 
observed change !{as,

other. N
o further 

indication 
as to 

g{hat should be recorded 
lE

as

provided. ft 
w

as believed that the relatively
goal-free approach w

ould

data.

in the 
school's science

rem
ove m

uch of the researcherrs bias from
 the

ïn addition to identifying change

program
, respondenLs w

ere then asked to 
rale each change on a 

four

point scale as:
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1. lhis change is definitely detrim
ental to the

science program
.

2. T
his change is likely detrim

ental to the

science progran.

3. T
hÍs change is likely beneficiat to Lhe

science program
.

4, T
his change is definiLely beneficial Lo the

science program
.

F
inally, respondents 

rsere asked to 
consider the eÍght factors

identified by the author and to indicate r+
hether or not each of 

the

eight factors had a significant effect 
on each change w

hich they had

identified. T
he eight factors identified by the author çrere¡

L. T
he creation of a team

 w
ithin the school

dedicated to im
proving the science

program
.

2. T
he com

m
itm

ent of the school to im
proving

the science program

3. T
he leadership skills of the in-service

participants.

4. T
he quality and quantity of in school

support by a science consulLant
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5. T
he involvem

ent of the principal

6. T
he effects of having long-tern integrated

program
 of science in-service

7. T
he im

petus created by the curriculum

review
 process

B
. T

he effects of a netçuork of support am
ong

participant schools.

F
leÈ

hod of D
ata A

nalysis

A
ll 

respondents reported a list 
of 

changes w
hich they had

observed in 
the science program

 in their 
school. fhis 

list 
w

ås

categorized by them
 into four groups: m

aterials, m
ethods, beliefs" and

oLher.N
o attem

pt w
as m

ade to confirm
 the respondentst categorization

of their 
identified changes in 

the schoolrs science program
. F

or

exam
ple, if 

a respondent classified a 
change as a change in 

m
ethods,

that classification w
as left 

intact even though it 
m

ight seem
 to 

be

m
ore appropriately labeled a change in m

aterials.
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w
ithin each group of respondents, the identified changes ?rere

totalled in each category and the 
average raLing on the four 

point

scale w
as calculated. 

T
he eight 

factors w
hich could be assigned to

each change by

indication of

significant in

the respondents v¡ere listed and totalled to provide an

how
 frequently each of these factors w

as seen to 
be

each of the four categories of change.

þJhen this w
as

aggregate response

done for each of

v¡as calculated by

the five respondent groups,

com
bining the data from

 four of

the groups (the IN
T

.1. group 
pras

left 
out to 

avoid biasing the

aggregate data w
ith double responses from

 this group), T
he aggregate

data +
¡as thus a m

easure of the project taken from
 alr groups at

an

sam
e point in 

tim
e. T

he assignm
ent of 

the eight factors in

the

the

aggregate data w
as of

particular interest.

the distribuLion of 
changes am

ong the 
four

C
om

parisons of

categories and the assignm
ent of the eight factors 

to account for

those changes w
ere m

ade betw
een the follow

ing pairs of groups:

P
R

IM
.

R
A

N
D

O
}I
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P
R

IH
.

ïN
r. 2.

ïN
T

. 2 .

A
D

þIIN
.

R
A

N
D

O
H

A
D

T
'IIN

.

*

S
ince the interm

ediate teachers s¡ere

com
pleted the qusstionnaÍre tw

ice, once

the only sam
ple group w

hich

im
nediately follow

ing their

training sessions and again three m
onths laler 

at

the projectn any

their 
school rs

change in their 
perception of ç¡hat

science program
 eras likety 

to be

research point of view
. A

s a resultn these tw
o groups w

ere also

com
pared, i.e.

ïN
T

.1 * 
ItüT

.2

T
he ratings for each

and exam
ined.

change on the four point scale w
ere collected

S
ince the nature of 

this study is 
exploratory, the

questions

fur ther
asked are broad in 

scope and aim
ed at 

finding direction for

ç¡ork. cH
I-square ç¡as used to 

determ
ine the significance of 

the

the com
pletion of

w
as happening to

valuable from
 a

findings in chapLer four.



51

T
im

el ine

T
he tim

e of this study w
as as folloç¡s¡

H
ay-June i.987 

-develop m
odel, acquire

funding, recruit

participants, set dates.

July-A
ugust 

-develop program
, acguire

m
aterials, arrange release

tim
e.

S
eptem

ber-D
ecem

ber -training sessions for

interm
ediate teachers.

-develop program
 for prim

ary,

S
eptem

ber-M
arch -training sessions for

principaì.s.

January 1988 
-survey interm

ediate teachers,

(IN
Î.1)



5Z

January-M
arch 

-training sessions for prinary

Leachers.

Þ
larch

*survey all four groups.

-A
D

H
T

N
.

-P
R

Ï¡{.

-R
A

N
D

O
I{

-It{T
.2.

-analysis of data,

-w
ribing of report.

S
um

m
arv

T
he purpose of this study çtas to evaluate an in-service m

odel for

elem
entary school teachers in the particular subject area of 

science.

T
he research problem

 in this study w
as tw

ofold. F
irst, an attem

pt 
w

as

m
ade to identify changes in the science program

 at the schooL level

ryhich occurred during the period of 
the study and secondly to 

have
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those identified changes attributed by the participants to 
eight

particular features of the in-service m
odel,

the identifÍcation of changes and the assignm
ent of 

contributing

factors w
as done by 

five respondent
groups. E

ach respondent group

including the interm
ediate level

consisted of up to ten participants

teachers (IN
T

, L.and IN
T

.2. groups), the prim
ary Ievel 

teachers

(P
R

ïF
{.), the schoor principals (A

D
H

IN
.), and the random

ly selected

classroom
 teachers 

(R
A

N
D

O
I{. ).

T
he eight 

factors +
¡hich w

ere
assigned as contributing to

the author based on research
identified change w

ere selected 
by

experience. T
he collected data reflects

evaluation in that 
the specificity 

of the

the 
goal-free 

m
odel

questions w
as lefL 

quite

open and respondents w
ere encouraged to determ

ine for them
selves w

hat

changes w
ere notew

orthy and significant.

each

andof
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C
H

A
P

T
E

R
 F

O
U

R

R
E

S
U

LT
S

ïntroduction

the data collected through the questionnaires and intervÍew
s is

presented in this chapter. T
he presentatfon and analysis of the data

collected from
 the prim

ary teachers com
pared to 

the data collected

from
 the principals and random

ly selected teachers is organized under

the heading t'P
rim

ary R
esponsesrt. T

he presentation and analysis of 
the

data collected fro¡n the interm
ediate teachers com

pared to the data

collected from
 the principal.s and random

ly serected teachers is

organized under the heading "Interm
ediate R

esponsesr. T
he presentation

and analysis of the data collected

t¡yo different points in 
tirne

from
 the interm

ediate teachers at

ls 
organized under the 

heading

ftrnterm
ediate R

esponses over T
im

ert. T
he presentation and analysis of

the aggregate data 1s 
organlzed under the heading nA

ggregate

R
esponsesrt.
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T
he analysis of each set of 

data includes an inspection of 
the

distribution of the three categories of Ídentified changes: m
aterials,

m
eLhods, and beliefs, 

as w
eII as 

a 
statistical 

confirm
ation

(cH
I-square) that 

the distribution of the assignm
ent of 

the eight

factors is 
not random

 w
ithin each of 

the categories. T
he average

rating (on the four polnt scale) of each change w
Íthin a category is

also indicated

C
onclusions and recom

m
endations based on these data ¡*ill 

be

presented in the next chapter.

P
rim

ary -R
esponses

T
he data collected from

 the prim
ary teacherst group is 

presented

in T
ab1e 1. H

ost of the identlfied changes w
ere distribubed am

ong 
E

he

three categories of m
aterials, m

ethods and beliefs. lhe distribution

w
as fairly even betw

een m
aterials and m

ethods but w
as low

er in beliefs

than in either of tbe other tw
o categories.
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T
able I

T
he E

ffects of the I¡l=
jS

ervice P
roject as P

erceived bv the

P
rim

arv (P
R

IM
. ) G

roup
n=

10

A
ssf qnrnent*gf F

acto[s

C
hanqein¡ 

N
o. 

A
vqe. 

L 
2 

3 
4 

5 
6 

7 
g

Þ
laterials: 

33 
3,7 

2L 
L6 

21 
16 

17 
Z

g 
6 

9

n* =
1 34

M
ethods: 

38 
3. 6 

15 
t7 

24 
10 

I 
34 

9 
18

n* =
1 35

B
el iefs r 

24 
3.6 

11 
LZ

 
LZ

 
10 

I 
Z

l 
3 

14

n*=
91

0ther: 
5 

3.8 
1 

3 
2 

2 
1 

5 
Z

 
L

lotals: 
100

n*=
377

48 
48 

59 
38 

34 
88 

20 
42

H
here n is the num

ber of respondents in the group and w
here n* is

the num
ber of assignm

ents of factors in a category or total.
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using cH
I-square, it 

w
as €ound thaL m

aterials w
ere significant at

alpha (.01, 
m

ethods w
ere significant at

alpha (.001., beliefs 
w

ere

signif icant at al.pha (.001.
significanL at alpha <

.02" and totals w
ere

T
he data collected frorn the principals0

group is presented in

distributed am
ong the

T
able 2. H

ost of the identified changes w
ere

three categories of

w
as fairly even and

m
aterials, m

ethods and beliefs. T
he distribution

high in 
the categories

of naterials and nethods,

low
er in other.

slightly low
er in bel.iefs and

U
sing C

H
l-square, ft 

w
as

significantly

found that m
aterials w

ere siqnificant at

alpha (.005" m
ethods w

ere signifícant at
alpha (.001, beliefs 

w
ere

significant at alpha (.001.
significant at alpha <

,02, and totals rlere

Inspection of T
able I and T

able 
2

fndicates that the prim
ary
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labte 
2

T
he E

ffeqts qf tþe ln-S
-ervice P

roj"ect as P
erceived by the

P
rincina] (A

D
M

I¡{) G
rouo 

n=
10

A
ssignnent oLfacLo-rs

C
hanoe in: 

tr{o. 
A

vae. 
L 

2 
3 

4 
5 

6 
7 

I

H
aterials: 

33 
3.5 

21 
25 

25 
23 

L6 
22 

6 
5

n*=
143

M
ethods: 

34 
3. I 

25 
28 

27 
1.9 18 

2L 
3 

i.

n*=
142

B
eliefs t 

23 
3.9 

17 
L6 

L6 
15 

t 5 
16 

5 
2

n*=
10 2

O
ther; 

15 
4.0 

L1 
11 

10 
12 

Ll 
B

 
t 

3

T
otals ¡ 

105

n*=
454

74 
B

0 
78 

69 
60 

67 
15 

Lt

H
here n is the num

ber of respondents in the group and w
here n* is

the num
ber of assignm

ents of factors in a category or total.
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teacherse group and the principats0 group identified m
any changes and

that both of these groups found these changes to be occurring in 
the

sarne categories to 
approxim

ately the 
sam

e esLent, It is 
notew

orthy

that w
hile the prim

ary teacbers single out 'the effects of having 
a

Iong-term
 integrated program

 of in-servicef as Lhe prim
ary factor to

w
hich the changes can be attributed"

the princLpals attribute the changes to a relatively even balance of

the first 
six factors w

ith an em
phasis on 'the som

m
itm

ent of 
the

school to im
proving the science program

f, åt¡d tthe leadership skills

of the in-servise participanter.

T
he data collected from

 the randonly selected slassroom
 teachers,

group is presented in T
able 3. 

M
ost of the identified changes w

ere

distributed am
ong the three categories of 

m
aterials, m

ethods and

beliefs. T
he distribution w

as Ê
airly even in the three categories of

¡naterialso m
ethodso änd beliefs and significantly low

er ín other.
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U
sing C

H
I-square, it 

w
ae found that m

aterials w
ere significant at

arpha (.03, m
ethods w

ere significant at 
alpha (.005, berieE

s w
ere

significant at alpha (.05, and totals ç¡ere significant at alpha (.00j..

Inspection of rable L and T
able 3 

indicates that although the

group of random
ly selected teachers w

as sm
all

(6), they assigned the

m
aterials, r¡ethodsr åD

d

teachers. the randonly

selected teachers,

identifed changes to

as the prim
ary

Iike 
the principals, did not attribute 

these

tthe long-term
 integrated program

 of in-service0o

teachers did, but rather, they recognized the first 
three factors¡ rthe

creation oÊ
 a 

team
 w

lthin the school dedicated to 
im

proving the

science program
to rthe com

m
itm

ent of the school to

identified changes to the three categories of

beliefs in the sam
e order as did the prÍm

ary
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T
able 3

T
he E

ffeqtp of the In-S
erviçe P

roject as F
erqeived by_the

B
esdallll S

elected { R
A

b¡Ð
0M

. ) G
roup 

n=
6

A
ssignm

ent of F
actors

eb_a¡qe-in¡ N
-o,. --A

vqe. 
1 

2 
3 

4 
5 

6 
7 

I

M
aterials:L63,7127I45623

n*=
47

H
ethods: 

18 
3.7 

1.0 18 
L1 

7 
5 

6 
2 

3

n*=
62

B
eliefs: 

14 
3,7 

L1 
1.1 

9 
4 

6 
2 

L 
3

n*=
43

0ther: 
l. 

3.0 
2 

2 
0 

0 
0 

3 
0 

0

T
otals: 

49

n*=
163

353828t516L759

W
here n is the num

ber of respondents in the group and w
here n* is

the num
ber of assignm

ents of factors in a category or total.
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im
proving the science program

r, and rLhe leadership skills of 
the

in-service participants 
e .

Interm
ediate R

esoonses

T
he data collected from

 the second interm
ediate teacherst E

roup

is 
presented in 

T
able 4. 

M
ost of 

the identified changes w
ere

distributed am
ong the three categories of 

m
aterials" m

ethods and

beliefs. T
he distribution w

as fairly 
even and high in the categories

of m
aterials and nethods, slightly low

er in beliefs and significantly

Iow
er in oLher.

U
slng C

H
f-squareo it 

w
as found that m

aterials w
ere significant at

alpha (.001, m
ethods w

ere significant at alpha (.001, beliefs 
w

ere

significant at 
alpha (.001, and totals 

w
ere sfgnificant at 

alpha

(.001.
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lable 4

T
he E

ffects of the In-S
ervice P

roieqt as perseived þv the

lnternqdiate 
( Ih¡T

. 2. ) G
roup 

n=
8

A
ssignm

ent of F
actors

C
hanqein¡ 

N
o. 

A
vqe. 

L 
2 

3 
4 

5 
6 

7 
I

H
aterials l 

26 
3.8 

L5 
16 

5 
5 

tZ
 

2L 
0 

0

n*=
74,

H
ethods¡ 

22 
3.5 

1.0 1.5 
9 

tZ
 

4 
L9 

0 
3

n*=
72

B
eliefs: 

16 
3.7 

LZ
 

14 
7 

8 
6 

16 
0 

0

n*=
63

0ther: 
9 

3.4 
3 

'l 
3 

2 
2 

Z
 

0 
û

T
otals z 

73

n*=
228

40522427245803

W
here n is the num

ber of respondents in the group and w
here n* is

the num
ber of assignm

ents of factors in a category or toÈ
al.
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ÏnspecLion of labLe 2 and T
able 4 indicates that Lhe interm

ediate

teachers and the principals identified m
ore changes in both m

aterials

and m
ethods Lhan in beliefs or other. T

he attribution of these changes

to specific factors is m
ost different w

ith factor num
ber six, 

sthe

effects of havÍng a 
long term

 lntegrated program
 of in-servicer. lo

the teachers, thls w
as the m

ost im
portant factor and both groups rated

factor tw
o very highly, tthe com

m
itm

ent of the school to im
proving Lhe

science prograno.

Ïnspection of T
able 4 and T

able 3 indícates that w
hite both the

lnterm
ediate teachers and the random

ly selected teachers identified

m
ore changes in both m

aterials and m
ethods than in beliefs or 

othero

the random
ly selected teachers attributed these changes to the first

three factors: 0the creation of a team
 w

ithin the school dedicated to

im
proving È

he science progranr, rthe com
m

it¡nent of the school to

im
proving the science program

'o and !the leadership skitls 
of 

the

in-service participantsr, but the interm
ediate teachers attributed

m
ore changes to 

factor sixu 
rthe effects of 

having a 
long-term
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integrated program
 of in-service¡n than to any other factor. 

F
actors

one and Lw
o, 'the 

creation of a team
 w

ithin the school dedicated to

im
proving the

im
proving the

science proE
ram

, and lthe com
m

itm
ent of the school to

science program
f, also ø

ere significantly recognized 
by

the interm
ediate teachers.

Interm
ediaLe R

esponses O
ver T

im
e

T
he data collected from

 the first 
interrnediate teachers¡ group is

presented

am
ong the

in T
able 5. M

ost of the identified changes w
ere

three categories of m
aterials, m

ethods and

distribution w
as high for m

ethods, Iow
er for m

aterials and low
er stilL

for beliefs and other.

U
sing C

H
f-square, it 

w
as found that m

aterials w
ere significant at

alpha (.001., m
ethods w

ere significant at arpha (.001, beliefs 
w

ere

significant at alpha (.01, and totals w
ere significant at alpha (.001.

distr ibuted

beliefs. 
T

he
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lab1e 
5

T
he E

ffects of the I.n-S
erviçe P

roject as P
erqeived bv the

Interm
ediate L (Iå1T

.1. ) G
roup 

n=
9

A
ssignm

ent of F
actors

C
hansein¡ N

o. 
A

vqe. 
I 

Z
 

3 
4 

S
 

6 
T

 
B

M
aterÍals¡ 

27 
3.4 

B
 

14 
6 

5 
i.t 

i.S
 

0 
0

n*=
59

H
ethodsr 

34 
3.3 

I 
t5 

tZ
 

6 
9 

i.g 
0 

g

nx=
7 L

B
eliefsz 

2L 
3.7 

5 
B

 
6 

b 
I 

i.g 
0 

i.

n*=
46

O
ther; 

1.5 
3.4 

3 
I 

3 
Z

 
3 

6 
0 

0

lotals l 
97

n*=
20 3

244527L7345204

w
here n is the num

ber of respondents in the group and w
here n* is

the num
ber of assignm

ents of facLors in a category or total.
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Inspection of T
able 4 and T

abte 5 indicates that the interm
ediate

teachers at 
both points in 

tim
e resognized m

ore changes in 
the

categories of m
aterlals and m

eLhods than in the categories of 
beliefs

and other. T
he r¡ül.L group attributed these changes to factors tw

o,

five, and six, rthe com
m

itm
ent of the school to im

proving the science

program
0o tthe 

involvem
ent of 

the principal0, âîd rthe effects of

having a long*term
 integrated program

 of in-servicer; w
hile the 

iN
T

.2

group attributed them
 to factors one, tw

oo and six, lthe creation of a

team
 w

iLhin the school dedicated to 
im

proving the science program
,,

tthe com
m

itm
ent of the school to im

provlng the science program
r, and

¡the effects of having a long-term
 integrated program

 of in-servicer.

rt 
m

ay also be notew
orthy that 

changes attributable to ,a netw
ork of

support åm
ong participant schoolsf, declined durtng the period betw

een

È
he surveys.

A
qqregate R

esponses

T
he aggregate data collected from

 the four groups surveyed in

M
arch (excluding IN

T
I) is presented in T

able 6. H
ost of the identified
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chänges w
ere distributed am

ong the three calegories of 
m

aLerials,

m
ethods und n"tiefs. T

he distribution 
w

as highest for m
ethods, low

er

E
or m

aterials and low
er still 

for beliefs and other.

U
sing C

H
I-square, it 

w
as found that m

aterials w
ere significant at

alpha (.001., m
ethods w

ere significant at alpha (.001, beliefs 
w

ere

signÍficant at 
alpha (.001., and totals 

w
ere significant at 

alpha

(.001.T
he tw

o m
ost frequentJ.y assigned of the eight factors w

ere, rthe

com
m

itm
ent of Lhe school to lm

proving the science program
r and ¡the

effects of having a long-term
 integrated program

 of in-service0.

tw
o least frequently assigned w

ere, tthe im
petus created by

T
he

the

curriculum
 review

 processr and ,the effects of 
a netw

ork of 
support

am
ong participant schoolsf 

.
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lable 
6

T
he E

ffeqts qf the In:S
ervice P

roject as- P
erceived þy the

T
he A

qgregate of F
our G

roups (P
R

IH
, A

D
H

IN
"R

A
N

D
O

M
,and IN

IZ
)

n=
10 +

10 +
6+

8=
34

A
ssignm

ent of F
actors

C
hanqe in: 

_N
o. -A

vqe. 
1 

J 
L 

4 
5,, 

6 _T
 

I

H
aterials: 108 

3,7 
69 

64 
59 

48 
50 

77 
Iq 

L?

n*=
398

H
ethods: 

fi"Z
 

3.7 
60 

78 
7l 

48 
35 

g0 
1,4 

25

n*=
411

B
eliefs z 

77 
3.7 

5L 
53 

4q 
37 

35 
55 

9 
t 9

n* =
30 3

0ther¡ 
30 

3. I 
L7 

23 
15 

16 
L4 

L8 
3 

4

T
otals t 

327 
L97 ?LB

 189 149 134 230 40 
65

n*=
1222

W
here n is the num

ber of respondents in the group and w
here n* is

the nurnber of assignm
ents of factors in a category or total.
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S
unw

aryT
his chapter has presented the results of this research study.

T
he collected data has been presented in a series of tables w

ith 
som

e

brief com
m

entary on each. T
he distribution of the identified changes

am
ong the three categorles from

 all 
groups has been quite consistent.

M
ost identified changes are in the categories of naterials or 

m
ethods

and the rem
ainder are in the category of beliefs or obher. T

he eight

factors w
hich w

ere assigned by the subjects to account for the changes

w
ere not equally distributed but clustered as outlined in 

the

com
m

entary. T
he next chapter w

ill 
sum

narize these results and provide

concLusions and reconm
endations for further study.
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C
H

A
P

T
E

R
 F

IV
E

S
U

M
H

A
R

Y
, C

O
¡{C

LU
S

IO
N

S
" A

N
D

 R
E

C
O

H
H

E
B

{D
A

T
T

O
¡üS

ïntroduction

T
he purpose of 

this study w
as to evaluate a m

odel of 
in-service

training for 
elem

entary school teachers in 
the subject area of

science. 1o achieve this purposen teachers w
ere asked to 

identify

changes w
hlch occurred during the in-service project and to 

record

these changes in the categories of: m
aterials, nethods" beliefsn êrld

other. P
articipant teachers w

ere then asked to consider eight factors

w
hich m

ight be eontributory to the changes. these factors w
ere then

assigned to 
each of 

the 
changes as the participants thought

appropriate.

T
his chapter w

ill 
sum

m
arize the results of this study and prouide

som
e conclusions and recom

m
endations for futher study in this area,
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S
unm

arv of R
eqqlts

A
s indicated in

questionnaires recognized 
a

chapter four, the respondents to 
the

large nu¡nber of 
changes in the schoolsl

science program
s during the course of this study. T

hese teachers not

only identified these changes but rated them
 on a four point scale as

to their effect on the schoolsr science program
s and categorized 

them

into changes in

other. T
hey then

in an attem
pt to m

aterials, changes in m
ethods, changes in beliefs, 

and

assigned up to 
eight factors to each of the 

changes

indicate w
hich of the eight factors contributed to

that specific change.

research and experience

T
he factors v¡ere selected by the author from

before the study began.

T
he first 

result

in the categories of

is that changes w
ere m

ore frequently identified

m
aterials and m

ethods than in 
the category of

beliefs. T
his is consistent w

ith expectations as beliefs are 
m

ore

difficult 
to change over a short term

. A
s F

ullan and P
ark (1981) point

outo rr...there is considerable socio-psychological 
evidence to support

the view
 that beliefs are learned through experience.rr (p.9). 

P
erhaps
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w
ith m

ore experience over tim
e the participanLs in this study w

ill 
be

able to identify m
ore changes in their beliefs.

In com
paring the responses of the prim

ary teachers w
ith those of

the principals" teachers credited changes to 
the

1n-servtce 
program

principals tended to
m

uch m
ore frequently than the principals did. T

he

focus on the factors operating at 
the school 1evel such as 

the

com
¡nitm

ent of 
the school to 

irnproving the science program
, Lhe

leadership skil1s of the teachers w
ho participated in the in-services,

and the creation of a team
 at the school level.

T
he random

ly selected teachers did not recognize as m
any changes,

but focussed their credit on the sam
e school based factors. T

his is to

be expected since the random
ly selected teachers had not had direct

exposure to the outslde facË
ors.

A
 

com
parison of 

the interm
ediate teachers group to 

the

principalst indicates that these teachers, Iike the prim
ary teachers,

identified the 
in-service program

 as the 
prim

ary factor

contributing to 
lhe 

identified changes. A
 

com
parison of

T
N

the
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interm
ediate teachers' responses r¿

ith those of the random
ly selected

teachers indicated

principaLs tended to that the random
ly selected teachers like 

the

credit changes to factors at the
school leveL.

questionnaires.
T

he interm
ediate teachers com

pleted tw
o sets of

one im
m

ediately after 
their in-service sessions and the second tw

o

m
onths later 

at

responses at the

T
he first 

group
identified the participation of the principal as 

a

factor, Lhe later group replaced this factor w
ith the creation of 

a

team
 at the school level. O

ne m
ight speculate that the initial 

im
petus

for 
change m

ay have com
e from

 the principal, but the ongoing

com
m

itm
ent required the involvem

ent of 
teachers in 

the particular

school.T
he aggregate data of all 

responses collected at the conclusion

ot 
the project provides som

e useful generalizations. the 
m

ost

frequently recognized factor contributing to 
the identified changes

w
as fthe effects of having a long-term

 integrated program
 of 

science

the conclusion of 
the program

. In conrparing their

tw
o points in tim

e, one notable difference 
em

erges.
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in-service'. 
T

he next three ranking factors w
ere school based. T

hey

l+
ereo in 

order of 
frequency: rthe com

m
itm

ent of 
the

im
proving the science program

,, tthe creation of a 
team

school dedicated to 
im

proving
the 

science program
e 

o

school to

w
ithin the

and 
!the

leadership skills of Lhe in-service participants'.

F
actors w

hich w
ere infrequently assigned by the participants

stere: fthe im
petus created by the curriculum

 review
 processt and fthe

effects of a netçE
ork of support am

ong participant schoolsf. T
he first

of these m
ay be attributed to a 

lack of know
tedge on the part of 

lhe

participants as to how
 critical 

the curriculum
 review

 process w
as in

allow
ing this project Lo proceed (see chapter one). T

he second has

been com
m

ented on by m
any of the participants 

w
ho have indicated that

the netw
ork is just 

beginning to grow
 and should be very helpful in

creating change over the longer term
.

A
 brief note on the lack of 

rigorous statistics is 
necessary.

A
lthough C

H
l-square w

as used to 
confirm

 that the distribution of 
the

assignm
ent of 

the eight factors w
as not random

, the em
ploym

ent of
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statistical 
m

ethods w
as stopped there. T

his study is prelim
inary

nature. fhe sam
ple sizes are very sm

alI and the sizes of 
the

respondent groups vary from
 six to ten. these lim

itations precluded a

rigorous statistical treatm
ent of the collected data.

fn sum
m

ary, this study has found Lhat the m
ost significant factor

in producing change in 
a school,s science program

 is tthe effect 
of

having a long-term
 integrated program

 of science in-servicer

C
oqg.lusio¿

t¡

T
he im

portant conclusion that the results of this study seem
 to

indicate is that m
odels of in-service for teachers m

ust be m
ore than

half-day, one event trpackagesfr of know
ledge delivered to teachers w

ith

no preparation and no follow
-up. It 

has been show
n that a ploqram

 of

in-service spread over m
any m

onths w
hich integrates the theory, the

know
ledge, the skiIls, the m

aterials, and the values of a 
curriculum

can be effective in creating changes at the school level. It is 
also

suggesLed in the collected data that the responsibility for 
creating ln
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change can be shifted from
 the outside giver of in-service training 

Lo

the insiders" the teachers in the particular school.

A
lthough Lo this poinL, noLhing has

the identified changes in the schools 
!

science program
s, except for

their classification into changes in m
aterials, m

ethods, and beliefs,

the reader is recom
m

ended to 
peruse appendix c 

ç¡here all 
of 

the

identified changes are listed.

P
ract ical_ A

ppl iqat ions

T
he follow

ing recom
m

endations have been determ
ined as a result of

this study:1. ) 
P

roviders of 
in-service training for 

teachers are

advised to
cons ider

Lhe 
in-service

Þ
rogram

been said about the naLure
of

of 
study and 

to 
allow

 
enough

program
 as an integrated luhoIe.

tim
e to

present
the

2,, 
S

chool divisions w
hich are facing retraining

of

professional staff 
m

ust 
find 

t+
ays of 

providing

reasonable am
ounts of tim

e for the retraining to occur.
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3. ) H
here genuine change is sought, individuals at 

the

school level m
ust be idenLified to 

take som
e general

responsibility for im
plem

enting the change.

4.) M
eaningful change does not have to be specified in

advance. T
his suggests thst 

goals for

have to be 
explicitly 

stated in

in-services do not

order to
generaË

e

m
eaningful results.

R
esearch Im

pl ications

T
he follow

ing suggestions for
future research

are presented as 
a

result of this research study:

1.) A
 longitudinal study of

the effects of 
this type of

done to 
determ

ine w
hether

in-service program
 should be

not 
the 

anticipated 
changes

in 
beliefs 

w
ill

qualitatively if

in m
aterials and

not quantitatively overtake the
changes

tim
e.

m
ethods over a 

longer period of

ït is 
quite possible that a 

change in 
the betiefs of 

a

teacher or group of teachers m
ay have far m

ore im
portant



long-term
 outcones.

79

ïhis 
study could also m

easure the

lasting effects of som
e of the Ídentified 

changes.

2. ) R
esearch needs to be done to deternine the 

optim
unr

am
ounL of 

tim
e needed to 

create a 
functional tean at

the school leveI for the im
plem

entation of a curriculum
.

3.) R
esearch needs to be done to determ

ine the best tim
e

arrangem
ents for 

in-service sessions w
hen these sessions

are to be spread over a long period of tim
e.

4. ) R
eplication of this study w

ould provÍde m
ore confidence

in the generalizability of the conclusions.

5.) A
 detailed analysis of 

the specific changes w
hich trere

identified should provide sone indications of 
r+

hat types

of outcom
es eould be expected in a replication.

S
unm

arvT
his final chapter has presented a sum

m
ary of 

results,

concl us ions,
practical

appl ications
and 

research

evaluation of 
a

im
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oxm

eadow
 D

rive
W

innipeg, M
anitoba

R
3P

 IT
4

D
ear

I am
 undertaking a study of the effect of in-service training on school

program
s as part of an M

.E
d. thesis w

ith the U
niversity of M

anitoba.
S

pecifically, this study w
ill identify changes in the school science program

and exam
ine the effect of eight variables on those changes.

A
s a participant in this research, you w

ill be asked to com
plete a questionnaire.

T
he tim

e required w
ilt be approxim

ately one hour. A
ll of your responses w

ill
rem

ain strictly confidential and only aggregate or B
roup data w

ill be reported.
Y

our anonym
ity is assured. A

t the conclusion of the research you w
ill receive

a w
ritten report of the findings.

It is hoped that through this research, in-service training of teachers can be
m

ade m
ore effective and m

ore useful. A
s a participant you w

ill be
contributing to the goals.

P
lease indicate your consent to participate by your signature below

. Y
our

consent here does not negate your right to w
ithdraw

 from
 the study if you

change your m
ind. If you w

ould like any further inform
ation about this

research, please feel free to contact m
e at 488-2923 (residence).

T
hank you.

Y
ours truly,

R
. B

anister

R
B

/eds

S
ignature of consent:
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T
eachers are using iiandouts.

S
haring of m

aterials is evident.

T
eachers are C

i"scu.ssing new
 m

aterials.

D
ispi.ays of 

neç+
 m

aterial-s are evident.

Less reliance on the cupboard m
ateriaLs of old.

r 
--- 

^-*L--i 
- 

-.- 
!---!-

!tr;f 
þ 

Ë
lllijr,ìdþIb 

ut.¡. Let!.LF
t,

F
fors junk m

aterials in evidence.

i'lore pi-oject q¡ork begun.

S
ignificarrt increase in consum

abie m
aLerials.

l,fore sLaff ordering and/or using plants, pels in room
,

(O
n-going, long term

. 
)

Letrs hear it 
for Lhe m

agnifying glass!

Þ
lore interest in m

aterials avaÍ1abIe.

I'Jore books be inE
 required and sought.

R
equests for m

aterial other than w
hat is presently

availabie.

M
ore r'l iving or aL iverr com

ponents - 
Ê

 .g. , 
anim

al s,

irrsects, 
e tc 

.

In f ii:st 
hai f - budqet i'estraints !¡ei:e a hinrjrance 

.

l'lo caL l 
for class sets 

o f iexts 
.

llf¡,ra 
:w

i 
c* 

inn 
m

¡*cri 
¡'l 

c 
r:c¡¡l
U

O
LU

.

tlore usage of everyC
.ey househol"d naterials.
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R
equesi irrcrease for budget and peltli cash to buir

---!---i-t 
-

llld Let 
ldI 

ìr -

C
o-operative plani:ing of irraterials, bcrrci+

ing-

eh:r-inn

T
eachers F

¡hc lient to Inservice returrned w
ith new

m
ater iaL to be shared '*ith teachers 

.

S
cience equipm

ent r.ias m
ore tharoughlir check-ed through.

S
cience m

aterials and equipm
ent t;as ordered in relation

to science curriclllum
 su.ggestions.

M
ore rfhands on'r m

aterÍaI useC
 - w

ood, cardboard, F
¡ater,

string, etc.

M
ore science resource books used.

M
ore reference to the curriculum

 instead of science

Lext books,

T
eachers are nor{ m

ore ccgnizant cf the ne'* m
eterial

available and shat type of inaterÍal- to look for.

U
sing m

agazine S
cience ç C

hildren.

l.lore i"esource books 
,

l.lore science equipm
ent.

B
eLter acress to S

cience room
 (each teacher nol¡ has

¡ 
i¡ar¡

G
reater dem

and for S
cience equipm

ent.

ñ 
nB

l¡¡iñlt 
fiñanttrnô

i1.," :\ I I'l¡l¡ï, L 
ItrH

L¡1Ã
K

.)

F
,Ia;.; 

I i l¿
:-,-: 

l-rr'-n 
cir:..,^¡,.ì

F
later ial s shared.
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I.ìaLer ial- s ti.isplayed 
.

ti-.I-.-: 
-ì 

- 
J: 

---.--- 
__ì

S
cience cupboard filled 

r+
ith a variety of inaterial_s

C
nnsu-m

able iteius F
rurcì-resed.

T
eacher-R

esource rrateriai on order.

U
se of plants and anim

al"s in r;lassrooii¡s.

R
esource books incr'eased.

M
anipuLative m

alerrals, E
,g,, plasticine,

drinking straw
s, bailoons.

S
cience equipm

ent, 8,g. " beakers, aquariLrm
,

rragnify ing gJ.ass, etc.

C
onsuilable supplies, E

,g, , vinegar" baking soda,

nothballs, orinkirig cups, etc.

H
ai,'e acguired rrew

 recom
rnended resource books,

S
tarted to collect rnanipulative niaterials in the

cl"assroom
.

M
aterials m

ore visible in room
 for kids" i.e,

m
agnifying gLass, shel1s, m

agnets, etc.

A
quarium

 set-up.

B
ooks ('ueacher ) brought out of storage.

Increased use cf m
aterials in teaching scierrce.

H
ore attention given to the S

cience cupboard.

H
ore niateriais in classroom

s.

B
etter S

cience budget.

N
ew

 S
cience resources in the school.

S
cience cupboard has been cleaned out and organized.
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i-iaiei-ials i:eceir¡ed a'u inserr;ice passed ¿
F

o0.rrd lc

teachers at the approprÍate grade revei,

O
ne or tlso new

 resúurre books orier-ed and ieceiv'ed,

S
cience cupboard rearganized.

R
esoui'ce hooks int::oduced to prirnarlr ancj inLerrnedi¿

te

t,eachers. (F
ilni list, 

trade books, unit plans. 
)

N
e.¿

 S
cience resource books on order for priniary

r---L--_-
Ledultet 

5 .

i'Ía'Lerials and equipinent ç¡i1L be ordered in the next
uraal¡ 

nr 
{.r,rn

0rdered a fe'* '¿
eacher use S

cience boohs far

P
ro fess ionaL D

evelopm
ent 

i- ibrai:y 
.

S
poke to inierm

ediate S
cience repi'esentative 

re

ordering of new
 m

aieriaLs.

I 
personalLir lssil¡ thrcugh Lhe S

cience cupboard to see

*'hat rças thei-e 
.

B
rought m

any m
ore rrhands-ontr m

ateriaLs into 
m

y

ciassroom
.

C
. IN

T
E

R
Ì-ÍE

D
ÏA

T
E

 T
E

A
C

H
E

.qS
 1.

l,lo changes in m
ateriais used except for an increase of

quesiions relating to the,¡¡here-abouls of articles
¡liran*n¡l 

:l 
m

a

F
,ey5 ¡6 science room

 reques'L.ed for each ieacher , 
D

cl:e.

farl'=
 

in 
l-a-¡f 

c 
r,;-riar-a¡l 

f n^ 
----"1¿

-- 
.'-+

ì
Ú

! 
uE

¡ 
su. 

\ ¿
lv 

! gÐ
uI 

Lù 
l'ç 

L,,

I'iore rnaterial has been borro¡*ed froin the science
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cluÞ
bûai'd. T

his l+
oul-rl indicate that teachers ar-e m

ci-e

cÕ
hcerrrêii '*ith ¡naking ihe ir 

program
 Ithands-on. 

fl

T
eachers are asl",ing for rescurce iC

eas oir hoE
¡ best to

iniplem
errt the curr icuLuin.

N
eç S

cience reference books/m
aterials have been

ordered for Lhe I ibrary,

M
any m

ore books have been ordered at all 
levels,

l'lore science equiornent is 
be ing useC

 and there fore

replaced and other m
aterials purchased.

R
equesl,s are com

ing from
 other staff 

rnenbers for

m
ateriaLs not used before.

i'larry m
ore of specific m

ateriais are berng ordei'ed

to allor¡ for class activities"

S
cierrce storage cupboard has been re-organized,

cleaned, sfoch t¡as iaken. 
C

o¡isum
able anC

 non-

consum
abLe supplies have been ordered. T

his hasn't

been done for 4 to 5 years.

P
rint m

aterials received C
uring in-service (i.e, 

uirit

pians" articles" actii¡ities) 
har¡e been shared w

ith

interm
ediate staff.

O
rdered print m

aterials'uhat em
phasize actir¡ity-based

inquiry S
cience. N

o textbooks har;e been ordered. A
Il

m
onies have been used for appropriate resource

--t^.-:-ì
llld Lcr tdr 

.

G
reater er¡areness of i+

hat m
aterial"s are in the school -

'*hat are broken, etc.



i ^n
.IU

L,

R
escui'ce books obtained frorn inservice,

C
onsuirrabl-e suppi ies purchased so tha t rnore t'irrC

iviciual

e:{per inenLsrr cdn be done 
.

{Jse of te¡iboolts discourageC
.

T
he refei'ence m

aterials ( froin Lhe in-ser..¡ice/s ) 
ã.re

being util ize'l by the inrernreoiate teachers.

?extbooks - rem
oved frorn desks. O

nty used infrequently

as a reference - rro lcnger read page by päge.

R
esource books - I 

have m
ore of m

y o'*n books no+
¡, l,lore

a¡:e being ordered into the library already.

S
cience cupboards al-ready have a good suppll' of

m
arripulatir¡e m

ateriais, consum
abl-e m

aterials and

equipm
ent. G

reater use is being m
ade of theni by

rirr 
,-'l:cc

¡r¡-r

C
oinplete set of 5/L3 bcoks bought for schooi,

T
eacher agi'ees to give $ 20.00 of l:ock m

oney

to buy 
science kits.

P
roper use of curriculum

 guide ì-eading to

be'tter under-standing of unÍt st'ruchure K
-6.

P
ersonal bosks anC

 m
ateriaL i'eceiveC

 from

prcject shai'ed in schooL.

P
ersonal- - overall greater a?¡areness of science

m
aterial to apply 'uo teachilng.

R
eading of S

cience and C
hildren increased.

D
. ÏN

ÎE
P

I{B
D

T
A

T
E

 T
E

A
C

I{E
R

S
 2 .
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T
eacher-s are 'using ihe science cu.pi:oai-C

 m
cre. T

his

irrdicates m
ore hanC

s-on S
cience,

T
eachers are inte g::ating S

sience 
i; i ih llatheniatics

exam
ple - D

inosaur stuC
y.

T
eacher-s are borroriing the prepared units (ione rn the

course. 
)

S
cience cupboards have been stocked w

ith apprcpria'Le

m
ater iaI 

.

S
om

e m
aterials uere bought in a local depai-tnierrt store,

€.9., paper ¡:1aLes" baLLoons, m
arbles, cups, etc. etc,

( consu-nables ) for the f irst 
tim

e in m
anl¡ j/eãrs 

.

iüe'* teacher resource m
aterial- on order. 

B
ooks ordeied

have a definite slant tolrard hands-on inquiri: approach.

A
gpi:opr-iaie a::ticles orr sciencing v,'ere dupl icateC

 and
ri 

-!.-;L..!-l

B
ooks and rnateria.l-s oi-dered.

K
eys for science room

 disti:ibuted.

R
esource books obtained from

 in-serr¡ice.

C
onsum

able supplies purchased.

U
se of iextbooks discouraged:,

I'iiscellaneous m
ateriai¡: l_ocated fcr various

exper im
ents 

.

t{ore science niaterial s are being used, therefore, 
aoi-e

are being orC
ered,

I.fcre resource bool¿
-s are being bou.ght re: activities 

to

be C
one.
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n-ê.--.,-r- 
¡-.- 

---¿
-.-: 

-Ì 
- 

--J- 
.---J 

.L_t^_-_
¿

',cçLLs:Lr 
!U

í 
i¡ldl-=

4.:-crE
 

l¿
O

a ij.53'J 
O

gIO
l:e.

i'iore peopLe aw
are cf cun needs for actii¡iiies 

and

searchii:g out S
ci.errce cupbcarC

s.

P
rint rraterials have been bought (E

S
S

 anC
 E

Y
E

 plus

o lher them
at ic 

m
ater i.al- s 

.

S
haring cf m

ate¡:ials betw
een classroorns due to

recognitirrr of need to pool- energy in gatherirrg
-^-!---:-r 

-
lltd Ler 

-Ld l-:i .

M
ore people u,sing te:<

tbooks w
ith acLir¡iiy base.

l.lore student aciivity 
books es ùpposed to textbooks

--:¿
L 

---:,-^_--.*!_
!î l- Llj 

cl5Þ
.1-9lÌlllell 

Lþ 
.

C
hild-centred m

aterial".: as ûpÞ
rsrd'Lo teacher dir.ecied.

ð 
r:l¡hi 

f

T
hei:e is 

sr:ee'¿
er use of 

I'hands-cnrf rûã.terials.
" 

J-

Less use o f 
text!:ooks 

.

G
r"eater use of supplem

enLary m
aierials (resource books)

f rorn the 
1- ibrary.

fi.R
A

N
D

O
I'ILY

 
S

E
LE

C
T

E
D

 T
E

A
C

H
E

R
S

E
xposu::e to nE

t'l resûurce books,

ïC
e are m

ore ar¡ere nor.d of the S
cience m

aterials

avaiLable tc us.

K
eys ¡o 'uhe S

cience equipnient room
 w

ere given lo each

teacher on staff.

!uvrrÐ
 

ùilcl 
çu.

M
oney pooled.
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ir-- L._._ : - I - 
-L 

_--_-^r

Ll=
 *cr- 

i =
'l 

c 
nl-'*-¿

ruo.ì

I'ler'¡ inaterials discussed.

S
cience corner in the classroom

.

U
se c f 

S
c ience R

oom
 equ iprnent 

,

Ð
acnrt;^no 

l-rnnL.c

i{anipulative niaLerial s.

C
onsurrrable su.ppl ie s.

S
cience equipm

errL.

H
andouis.

Þ
ac,¡rrr_na 

i-,r,nþc
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P
A

R
T

 2 C
H

A
¡JG

E
S

 Ih] F
{E

T
Ï.IÛ

D
S

11. P
R

I¡{C
T

P
A

LS

T
eachers m

ore inv-o1'rred in teaching S
cience.

S
oile pecple,¡¡ho ç,¡ere doing not.hì_ng, àre doing

sornething.

A
t ïnterm

ediate" a. hit - m
ore t'hands-onr'.

U
s ing or t.rying tc :rrcoi"porate e m

Ð
re hanC

s-on

approach ta teaching S
cience.

C
liiidrerr lianC

l irrg rnater-ia1 niore, instead of teacher

dem
onstration.

A
ll 

1ei,'eIs participated in Íìcience F
air.

þíore hanC
s on e:rperim

enting has been used by kids in

the classroom
.

Ì"lore project,,+
o¡-k and. e:rperirnenting.

M
ost of the teachers using actir¡ity based ilhanC

s-orr¡r

approach io S
cience.

E
xperim

entiirg in Itconcept èl:easf' rather ihan teaching
:.^ 

^.-. 
! 

^ 
-- 

!
r! 

ultt 
Let 

L,

A
llor,ling stirclents som

e or*nership in activities.
i¿

iritten w
ork requireC

, but at a m
uch lesser degree

than previcus.

f'¡-6¡errì- i ,'q F
iA

nning inV
tlving ;iaf f - 

f ar nO
i-e

apparenL.

lÍcre actíviÌ:y baseC
.

O
iher teachers becom

ing ïrore interested,
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F
uture P

i:cfessional. D
evel.opirient piarrned,

iíor-e iiancls on ac'livit j es be irrg tried.

i'lcre student ac1:ir¡i.iies being irrlìüii.ed aborli.

I{ore teacher sharing iC
eas and col-l_aboration being

under faken.

A
ppears to ire corrsiderab.Le attention being paid.

!^ 
^L-^--..-r:^_

LU
 

U
IJÞ

gT
 

V
d LIU

T
.t.

S
tu.C

errts are active, i.e., 
they em

ploy senses to

6atrl^r^ 
i o¡na

I.Juch less use of iext.

Increase in requests foi. field 
trips.

I{ore grouping.

N
oisier.

Ð
rni 

an*e
¿

 
¡'JJ 

U
ç 

LJ 
.

D
iscussioir.

G
rade ler¡e1 orgarriz:ational groups have been fornied.

T
eachers C

iscuss ihe hands-on approach to science.

F
, beginning has beeri rnade at 1-ong-term

 pJ-anning.

T
here has been a facilitatioir 

of the integration of

subject tapics.

B
. P

R
IM

A
R

Y
 ÎE

A
C

H
E

R
S

R
e-organized classrociil 

I s pli¡sl-ca1 space 
.

D
^-t-^J 

rL.-^- 
/al 

¡:^l 
J 

t.^;-_ 
t-._ 

*^_.- 
r._!.----

.ouol,¿
L.I 

Llr! bg 
!l J J 

l:i_e!u 
LI !p5 

IO
I- 

Ireaf- 
ILr.E

U
.l: e,

D
^^-,- 

- 
C

.*i^*^^ 
T

-,-.^-'-t 
-.:l-L 

-!.-i^-.L-
uc9o.tl 

o 
JL/lC

L-tuc 
uU

l¿
tlldf 

Y
;l-Lil 

Þ
LU

.tlelILÌ].

S
tarted a ner+

 IniegraLed S
cience U

rrit - u.sinE
 ríìany
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-^l:-,: 
L-- 

L- 
-- 

-: 
I 

^
'reÞ

5(.)II5.

S
hared inform

aticn l-ece ived a" ins=
rvice '*i',-ir m

ani;

ì:eachers.

l{}, classroom
 has been re-organizeC

 in order tc enable

sLuderris tc C
o inoi-e act.ir¡ity-based science and m

ath.

I ç;il-I attenipt to design m
y program

 in order to m
odel

science ieaching m
ethods to other teachers.

M
oveC

 in m
y classrooin io an actir;ity-based 

S
cience

program
.

S
cience area designated in the classi.oorn.

C
ollectio¡r of m

ateri;.1s and preparation of tn'o {2)

units (one for each graae) from
 curriculu-m

 guide.

G
rouping 

o f childi'en,

S
w

itch from
 w

orksheets to m
ore m

anipulating of objects.

i'!ir ¡n"thodclogii h¿
s hecom

e m
ore inqu:ri;, student

d irecteC
 

.

S
cience cent¡'e set up in classrocm

.

F
ield tr ip arranged to T

ouch the U
ni.r;erse 

.

T
hree (3) groups of children eniered the school S

cience

F
air . 

F
irst tiine ever f rom

 iny room
.

!{y focus is on S
ci.errce anC

 ho*' to integ::ate Language
gi-ts intc it 

(etc.i. 
F

or exam
Ð

l-e: usÌ.ng S
cierrce to

m
ctivale a Larrguage Lr-is actii¡rty,

Itve alw
al¡s used curriculur*, but m

y understanding cf

how
 fle:tib1e it 

can be has grow
n.

I 
have becom

e betier ai evaluation as I 
noç¡ kno's ç.¡hat
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io iook for. 
ï 

l:ave starteC
 usl_ng S

cience joui:rraLs,

R
e-arranging the classroom

 to provide m
ri.e space.

lio::e hands-on acti,¡itie;.

G
reater studerrt involi¡Ê

rrÊ
T

it - less teachcr di::eciecl 
.

U
srng a greater r;ariety of activities 

from
 nen

resources that appli¡ to ihe curriculuäi.

T
eaching m

ethodology, 
Ê

.g, , rloing rnore siniple

experim
ents, instead of m

erely ieaching for content.

G
rcuping of ;turle::rLs (large or sm

alJ. gi'cups, acccrding

+
^ 

lL^ 
+

---^ 
^f 

--.r:r,i¿
-. 

--Li-L 
i 

- 
L^:*- 

-:-_- 
\

LU
 

l-ils 
Lyp-e 

U
! 

dU
 LrV

-t Ly 
i,i.ijll,'rl 

i5 
Ð

e1llg 
rJO

Ile, 
J

S
cience F

airing.

S
tru.ctu-ring of U

nÍts of Lesson.

B
etter rise of the C

urriculurn G
uide.

B
etter rise of the space inside the classroÐ

rr.

F
ield tr ips 

( one around the ne ighboui"hooC
 anrl one tc

!L- 
tr.---^.--- 

\
Lillj 

l].1u.Þ
gut!¡ . ,

U
se of S

cience space w
ithin the classrooirl (shelr¡es"

lal:1es ) i. e, organizatisn of S
cience C

enti.e.

G
rcuping of students (student tables (large) *

replacirrg C
esks interm

ediale class.

I{ore hands-on approaclr to S
cience in 

sorne of the

-t 
- -.-.----,-

U
ld.Þ

ìrI 
U

U
lll.5.

U
tilized the M

useum
 of M

an and N
atu.re as a resorJrce

r anan 
l- l r;

i--- 
¡----. 

.-t---:*- 
t---..--

.LU
rr9 l_t:¡ ul irlc1.(IrtJIIg 

jJr-t.tLr.n.

ïn'uegral-iorr of subject m
aLtei: faciliiated.
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Ilarrcis-on S
cience discussed.

lie'1 njnn 
nrrfls-1eV

ei 
grO

U
pS

 fO
i:m

.

C
. IN

T
E

R
I'IE

D
IA

T
E

 T
E

åC
I{E

R
S

 
]- 

,

F
ocus cn speoif ic process skil_ls - one peï' u_nit,

D
es ii:e io uise Inquii:y A

pprcacLr ¿
rrC

 aLternpl io

m
ove fi-i.rther right on continuum

.

S
et up of unit plans sith defineC

 goaLs - 
tim

e

l- iirits 
to i¡e appl i.eC

.

Let cliildren do as m
uch as Ð

cssibLe.

G
reater ability 

to plan an organizeC
 u.nit.

R
eorganize S

cience m
aterials,

T
eaching m

ethoC
ology - change to inqu.iry based.

l¡..^L 
-^-.-- 

--J-:--i 
L--

frL{f-Il 
ltlu! c 

d.u Lrv t Ly 
.

C
lassroom

 m
anagem

ent - atterupts being rnade tc

group sluderrts for activiiies,

l"dore S
cience a!{ey froin lhe C

esks. S
one outsirie

fhe cLassrooni and ouiside the school.

F
ield trips - sam

e. O
ne or tw

o per year.

P
ro j eci rï'ork:s - riÌore sm

ali pro j ects 
.

S
cience F

air - no change - al'*ays 'u¡as enthusiastic

about it,

U
n.lts - rfiore ful-Iir der¡eLopeC

 end m
ore pre-planning

going i¡ifo Lhe srnootl: deveiopm
ent of ¿

 unit.
ñ,1!-^,-^--^^ 

.t-^ 
.rr..^ 

-.,.-,^ 
i

¡-rutl=
r 

strus 
LU

 
Li!t: 

L.Lr.! I 
JLU

.iLt]!! 
- 

c:',ydvb 
dullt:l 

eLl 
,_rct y

cioseiy - feei m
ore confoi-iabl_e r.¡itli ii 

nos; and
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aiso i feel i 
ca¡i ignore:oine a;tj.vi';ie=

 aüC
 iir,d

oihers froin other sources.

E
val-uation techniqueLì - eval-uation used io be based

on rJr il;ten ¡:i:c j ect i¡or þ- arrC
 a f ectual Ì.;i:o'.;iedgc

test at the end of a unit.

T
he S

clenüË
 F

;rl"r' 3,t open tc ¡nore tharr ¡-'ge clê.ss,

¡rroi'e t=
achei"s sarrting to 

'reH
per irne¡:ilfr i+

ith student
¡i.-^-¡--i 

--!:--:!'
G

l-i- ecteo. acIi_1¡ì Ii.es.

Increased use of evaluation of Ð
rocesses rather than

evaLuation of subjecL m
atter.

Increase in rrhanis cn S
ci.encerr rather than 

rf E
¡crksiiee t'f

Ç
n 

i an.-n

F
lans for system

atizing m
ateriaLs by four interm

ediate

teachers,

P
eri.odic nieetings to discuss use of inater-ia1s.

In m
y classroorn I rrn trying Lo provide tlie chiLdren

i+
ith a m

are hands-on acL.tr¡ity based approach

S
cience. f I ve trred to stay a.*ay from

 Ì:oard*-erk-,

i 
have acquired a varietl¡ oi live anim

ais in the

cLassi-ooirL (gai-ter snake; gerbi.is, harnsLers, tuinee

pig). 
C

hildren are involved in the care and handJ-ii'rg
-E

 
--:..-1-

(Jl.Jll!llldJ5.

ïrr ärany cf oui: S
c:ience classes I 

have been grcuping

ihe children in pai-rs or m
Õ

re. i'Íost of their 
prc ject

-.^.-1. 
1-- 

- 
L^^.^ 

J---- 
!L: 

- 
--.---

tiur jl 
itd5 

ueÐ
Il 

uuti.{i 
Lil.!5 

tj;cty.

I 
have been using obsei'vation Lechniques m

ore cften irr
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iT
rT

 eiialuati-on pi'ccess,

O
thet- staf f 

m
ein]:ers are aiso 'rr ying 'lo provide Lheir
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