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Results of an evaluation of a governance model for

inservice science teacher education by a commit<tee of five classroom
teachers, three scientists, and a science teacher educator are
summarized. The model was designed to guide the implementation ahd
evalua*ion of the goals and activities of a National Science
Foundation-sponsored Academic Year Institute for middle grade (grades
4-8) teachers who teach onhe Or more classes of science. The model .
accounts for three major ‘dimensions,of the cufricﬁlum developnent
process: (1) specification of learper the:*ive (2) implementation
of .instructional and learner activities: and (3) feimatlve and
summative evaluation. Results of the Institute in terms of the three
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are offered regarding the efficacy of governance for science teacher
education at the pre-college level. A selected bibliography is
appended. (Auathor/cCs)
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Abstract

A governance mﬂdgl for prgagcllege science teacher education
has been bested at =2 Four year college by a committee of five clasa.
room teachers, three scientists, and a science teacher educator. The
*  committee 1s the governing body of a National Science Foundation-
spcnsored Academic Year Institute for middle grade teachers who teach
‘one or more classes of gcience. The model accounts for three major
‘dimensions of the curriculum development process: -
1. sSpecification of learner objectives
?2. 1Implementation of instructional and L
learner activities .
3. Formative and Summative evaluation ffZEQx
A,

- Results of the Institute in terms of the three dimensions of
curricylum development are presented. Recommendations are offered
with regards to the efficacy of governance for pre-college
Etience tgégher gdUEatian. .

This material is based upon Work supported by the National Science
Foundation under Grant No. SPI-7901324. Any opinions, Eindings;
and conclusions or rscommendations expressed in this document are
those of the author and do not necessarily reflect the views of .
the National Sriencg Faundatiag_
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GOvernance can pe d8fined as é¥E§@ 9° thgeby goals and activitcles of two

or more parties are jpitiateq, impléhﬁntsé §n§ gvaluated according to policies

- éndafséd by the Partjes. ExplicatioR™ of ¢ thzegs in terms of observable be=
hayior serves Fﬁ Elarkfj the seyeral “iﬁéﬂélgﬂa of the process and highlights
their interdependance, Indeed, gvglg§ti§ﬂ Qf a gi%gn governance model 1s greatly
Enhéﬂf;éd if dimensigng of the process are ﬂgeﬁatianally defined in the ﬁ:aaiel_

e The In-sgrvifte TeacBer Educari0® Cufii&u}u\v Modell contains three clearly

‘defined dimensions; . mely, dEGElQPLQQ cuifiﬂl}l\\’;ﬂ ends, developing and lrplementing

means, .and evaludtigy - The yalue of \he ﬂpde? VAR be assessed in terms of the

contributions of each di®ension to ﬁh\ atﬁﬂiaﬁéx; of majar’ﬂEjEQELves of an

in-gervice program gor sclence teach®yg

D Eﬂsiﬁﬁs of-the Inaggf‘fice 'Ieachgﬁ‘i\\d gﬁim’ Mrriéulum Mﬂdel

! The In-setvice gegcher Educatiﬂﬂ ii hl“\ Model was developed to
guide the impléméhtaﬁiﬂﬂ ang gvaiuatiﬁﬁ of the ﬂﬁalgaghﬂﬁaggivicies of a ' , .
science instituﬁé for middle grades (QE déﬁ ﬁ;&) zéﬁﬁﬁgrgiz The!purpase of

the institu:e wag tg inﬂfease the sciﬁh Fﬂﬁvl%ége of teachers in earth, life,

and physical sclence, - }
. ' ' /
/ ’ 4
1 F
Flowers, J. GovVeXngpce for 1ﬂ‘séfvig§ gfshep édugatian curriculum development:
a model. The Joyrpal Of the geof la Aﬁ Q¢ qyiompof Teachgr Educators, Spring
1980?\ 4(2), 21-33, , 2 : .
2
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veygl@pingﬁcurri;g}umVegasi Figure 1 indicates that results from a needs

3%$@§§@§nt sfé examined by a -governance committee. The in-service instructional
§\§fﬁ then develops cuf;iculum ends in terms of cbjectives and activities de-

Elgpag to meet the assessed needs. Objectives and aétivities developed by the
Etafﬁya:e then submitted tp the governance committee for approval. Committee
fﬁgﬁmvendétians for deletion, modification, or addition of objectives and activities
OBJ%¢¥ivEE and aﬁcivities approved by the governance committee are forwarded to the

Etafﬁ for implementation.

bevelopingrand implementing means. Activities developed by the in;ﬁ:ugﬁibnai )
5‘355 and implemégﬁed during the course of instruction are examined by the govern-
ang/ \ounittee. Recommend4tions are made regarding the appropriateness of the
Sﬁtfi;cies. If the activities are cansidered inappropriate, the staff reconsiders
the a\;ivities along with any suggestions made by the governance committee. New

8 for rval
pley \ for approval. . -

%galgacing the in-service program. Figure 1 indicates that ‘the nature of
5Hmﬂé\;ve evaluation 1s decided upon during the earliest stagi of the curriculum
dﬁvél\gmenﬁ process. All parties are invqlved with decisian;r atding the
ﬂatdfx of summative evaluation and its weilght in evaluating participant progress. -

%ﬁé mechanism of formative evaluation allows the staff to determine ef-
fgcﬁx\gnéss of the on-going program. It also helps to identify areas of need éhlch
¥&yp¢ \pt identified during the initial needs :ssessment procedure. Feedback
fép{%\ﬁnzéd by broken lines in Figure i indicates the source and direction for

, s . ' ¢ .
fgrﬂa\}vé evaluation. The model requires that any formative evaluation procedure

He f“\;iated by the governance committee and results be forwarded to the . -

-~ 2 oy (
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instructional staff. The model thus provides for formative and summative
evaluation with input from instructional staff as well as the classroom teachers

who are to receive the instruction.

i
The Governance Committee

It is useless to talk about gQVEfﬂanca.ﬁiEhDut an understanding of the con-
stituency and function of the committee responsible for the successful development
and d§j=by=day activities of an in-service science teacher program. The structure
and functions of a goveriance committee are based on at least three assumptions:

1. The process of curriculum development includes assessment

of needs, specification of learner objectives, implementation
- of instructional and learner activities, and evaluation. Be-

cauge in-service sclence programs are envisioned as curriculum
development projects, generic components of the curriculum de-

. velopment process should de incorporated into the overall design
- of the committee and its taeks.

2. The value of learner and subject matter specialist input into
" curriculum development should be given high priority. The in-
service program will be most effective in meeting teachers'
needs if there is continuous'input from teachérs who are par-
ticipating in the in-service program. There should, of course,
be continuous input from the Instructional staff.

3.. Participant representativea and instructional staff can co-
operatively formulate policies designed to produce and maintain
a quality in-service science teacher program of study.

Ccmgiﬁgggﬂ§pur;es-!iVariousgsaurcég should be congidered for possible in-
£ :7 - : i)) 7 R ) V ) - )
clusion. The prevailzﬁgjkatiﬁnale for broad input should result in the selection
of persons from at ledst the fpllowing sources:

l. Classroom teacherg--In order to assure particdipant representation,
provision should be made to include at least as many participants
as there are instructional staff. For example, if three college
professors will be on the governance committee by virtue of the
fhet .that they are instructional steff, then there should be at

LY

2. Subject matter speclalists-~Persons who serve to capry out the
instructional compo¢entﬁﬁ%-ﬁhe in~service program should be T

-
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included on the governance committee.
3. Curriculum development specialist(s)--OUne or more scilence

curriculum specialists from one or more school systems should
be invited to serve on the governance-committee.

4, Scilence teacher educator--A science teacher educator from a
local college or uﬂiversity should be invited to serve on the

governance committee.

Committee functions. The ﬁhaifPEfsan af the governance committee has the

accomplish three tasks related to the aurfi@ulum develﬂpment process:

1. "Evaluate needs assessment data. Devdlop instructional /
. objectives sufficient for allotted in-service class time
and appropriate to meet the expressed needs of the par;isipant:s.L ifsg
2. Utilize participant and staff feedback to modify the number -
" of instructional objectives as well as the rate of implementing
objectives and other instructional activities.
3. Develop instruments and procedures for evaluating participants,
staff, and effectiveness of the program in meeting its stated

{ubjectivesg . '
- . < .
Members of the governance committee are charged with the responsibility of
* o

completing specific tasks regarding developmeR®t of curriculum ends, implementation
of instructional and learner activities, and Evaléatiang Tasks are clearly de- =
lineated to differentiate between staff andhésmmittegsaséaiwhgie responsibilities
- ) . ] ”/-gé;“’gs;ﬁ ’
. (See Figures 2-4). T
\

An "interaction' component is also specified for each of three curriculum

developuient proces ses. The nature of the interaction is such that both staff and

’ | o ' \.

pEfEieipant represéntﬁtivea are compelled to pall thei: resources to solve ng}lems

encountered in tche v fri@u;um develﬂpmeﬁgiprazess. Far Examplé, the intersctigé

&

' collective effort of all committee membergabé focused on the task of determining the’ Y

. 7 o 7 o )
component regarding develameﬁt of curriculum ends in Figurg 2 requires that-the . .

apprupriateness of a concept or objective concerning science in the middle grades.

: ' s s - [ ]
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Figure 2
1 :

WSF-= AYI Curr1cu1um Deve1apment
’ Tasks and Interaction

Ends: specification;of middle grade concepts and oﬁjectives
4 : -

Tasks for Project Staff

B
L]

list all concepts .
2. add or delete concepts as approved by Governance Com-
mittee
3. write one or more objectives for each goncept
(objectives will specify pxactly what participants wiT1
know or be able to do following instruction)
4, delete objectives not apnraved by qavernanae Committee

e i

Tasks for Governance Committee |

o *

1. 'apprqve/re33ct/mad1fy concept Tists for physica1 earth,
and 1ife sciences

2. approve/reject/modify AYI abgectﬁves in cantent areas

“  add additional concepts

4. add additional objectives

Interaction

The Favernance Conmittee will convene on a regular basis to )
accomplish curriculum developme:nt tasks. Decisions made regard-
ing curriculum development should consider the major criterion of

~all curriculum tasks (viz., appropriateness of a concent or objec-

tive to one or more middle grades).

-

JF #010679
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Figure 3

NSF-AYI Fﬁagramrimplementatiap:
Tasks and Interaction -

Means and Implementation: activities regarding instruction. and
sarticipant application-of-knowledge*

Tasks for Project Staff 7
monitor participant app1icationsgfakngw1éd§e activities
plan lectures, demonstrations, experiments, field trips,
and other activities designed to enhance attainment of
objectives .

ol e

s

list a;t1vities that deménstfate participant application-

1.
of-Knowledge
2. specify criteria for evaluating application-of- know]edqe
~activities
3. specify application-of-knowledge deadlines
4. make suggestions for modifying 1nstruction31 activities
Interaction - $
. A - - ~ . / _ . ~ o ') B
' During Program Implementation-the Project Staff will regularly

seek fRovernance Committee suggestions regarding modification of in-
structional activities. Procedures for monitoring and implementing
application-of-knowledge activities should be specified. The value
of any and all Project activities should be reqularly examined by

' the Governance Committee.

two péﬂjects developed by participants
which demonstrate an on-the-job utili-

*Appiicatién—afganwiedgez
zation of knowledge gained in the AYI

* -
' JF #010679-2
NSF-AYI
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Figure 4

NSF-AYI Evaluation:
Tasks and Interaction

Evaluation: formative and summative assessment of Project

Tasks FQfﬁPFQjECE,StEff

1. .write two multiple choice objective-based items for each
objective (kncwiédge or recall versus higher-than-knowl-

edge)
2. develop a tggt schedule and grad1nq pracedure to be used

with each ‘G¥oup of partic1pants

[ed

Tasks for | Gavernance Committee

1. develop a grading procedure to be used for app11cat1nn-

of-knowledge activities
2. make suggestions regarding evaluation of particinants,.

staff, and project objectives

Ipteraction
Eva1uation af the AYT will be in terms'gf attained nbﬁectivesg

their first class meeting Since a sing]e grade w111 be awarded
. the Governance Committee should ré®olve the problem of how course-
"+ 7 work and app]icatian-afzknawledge activities will be reflected in

a final grade.

A"/

¢ . . JF #010679-3
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Problems and Recommendations

The model provided direction 15 carrying aut all objectives of the NSF-funded

science institute including development of ends and means, implementation, and

evaluation. This is not to imply that implamentatianlaf the governance model tas

without its problems,

interest to program developers and staff development coo

There were a number of problems, some of which should be of

—

rdinators. Hapefullyi the

recommendaticns accompanying each problem will help others to avert similar dif-
AL : i B

ficulties in future in-service programs utilizing a governance model.

Figure 5
PrabLgms Recommendations
_ // - _ ] , _
/ Means & Ends _ 7

excessive number of concepts and °

objectives

instructional staff not
familiar with curriculum
development process

instructional staff unwilling to
delete objectives, concepts,
and/or agtivities in face of
cogent ratianale presented
byiparticipanza -

cﬂntent selected by instructional
staff inappropriate for
. grade level(s) dnd/or ex-
pressed needs of pérticipants

Set criteria for number of
concepts and objectives to
be taught in allg%fed time.

Employ personnel who have demon-
strated knowledge of curricus
lum development AND science
content appropriate for giveﬂ >
grade level(s).

Pro e training for personnel
who are otherwise qualified
to provide services.

Emplay pérsannel who have "track .
records' working with clasaraam
teachters and have shown a :
commitment to meet theilr needs.

Provids for checkpoints in time~
1ine when governance coumittee
can review congent. selection.



Figure 5 continued -
. Problens Recommendations
- Implementation
participante not clear about | Point out behavioral objectives

what they are to learn

content not appropriate for
grade level(s)

too much content during a
single class session

individuai class periods :too long
(4:00 - 7:50 with break)

Jdittle or né review ;ime for
material preéviously
covered in clasas

Evalua

infrequent opportunity to evaluate
quality of instruction

high fallure rate .

ayllabus and write them
n board.

‘Use elass time to explain ex-
pectations and diascuss ,
participant concerns--con-

sider affective aspects as

»ueli as cognitive concerns.

4
appropriateness of
selected content or call on
a member of the governance
committee who can do so.

Jusfify the

Bring participant concerns to
the attention of the govern-
ance committee.

Increase number of sessions OR
delete material and/or
activities.

Schedule shorter. claass sessions
and increase number of
meeting dates OR delete
low priority objectives.

Prior to project implementation, '
determine an approximate per-
_centage of class time that

will be used for review.

Develop instrument(s) to be,
used to assess quality of
instruction.

Prior to project implementation,
agree to use results of item
analysis to remove poor items.




Figure 5 continued

Instructional staff should
agree to provide remedial
activities designed to
help participants

A ! achieve stated objectives.

Plan to have mean scores re-
ported to project director
and/or governance committee

, chailrperson.

weighting of tests and projects Consider weighting "application-
favors pencil-paper tests of-knowledge' projects higher

: than ten percent--especially
if intent of in-service is

to get teachers more deeply

involved with science

and children.

Two additional re:ammend%tians are offered with regards to the governance
gnmﬁiztee, The first recommendation 1s that-ﬁhe value of the chairperson should
be anticipated upon his/her experience in developing sclence curriculum:szfami
‘mitment to the governance comncept, and knowledge of the appropriateness of science
content for specific grade leveié; The simple fact that sameaﬁe has héé some ad-

. ministrative experience should not be the sole criterion for chairperson. Ef-
ficlent adﬁiniécragian is important in gétzingééasks ccﬁpletei on time: leadérship
isiassgntial if the tasks are cam%leted in the spirit §f governance.

A second fecémmenééﬁian regarding ﬁhe governance Eﬁmﬁ;tteé is that all partiéé
be represented at every single EGVEEﬁEnce meéging. _Thé active éatéicipagien of

science curriculum speeiéiists from various school systems is essential.. Without

the participation of the public school sciegee curriculum specialist or general -

*

curriculum specialist, iz is’ 1ikely that less than an optimum number of teacher

r _ .14
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needs will be met by the in-service program.

The In-service Teather Education Curriculum Model may appear to have caused
problems. The fact is that the problems would have probably been much worse and
probably greater in number if there had been no model at all.
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as it applies to in-service teacher training in which teachers
control, to varying degrees, the curriculum development process.
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