
:i

i

lE =,1-.;:.

t

0

fc
1



DOCUMErT RESUME

ED 204 169 SE 035 355

AUTHOR Flowers, John D.
TITLE Governance: Applicability to Pre ol_ege Science

Teacher Education.
SPONS AGENCY National Scietce Foundation, Washington, Q.C.
PUB DATE Apr 91
GRANT NSF -SPI-7901920
NOTE 16p.: Paper presented at the Annual Meeting of the

Association for the Education of Teachers in Science
(New York, NY, April 3-6, 19911.

EDRS PRICE
DESCRIPTORS

ABSTRACT

ME01/PC01 Plus Postage.
Elementary School Science: Elementary Secondary
Education: *Evaluation: Governance: Higher Education;
*Inservice Teacher Education: Intermediate Grades;
Junior High Schools: Middle Schools; Models; Science
Education: *Science Teachers: Secondary School
Science: *Teacher Work hops

Results of.a,n evaluation of a governance model for
inservlce science teacher education by a committee of five classroom
teachers, three scientists, and a science teacher educator are
summarized. The model was designed to guide the implementation and
evaluation of the goals and activities of a National Science
Foundation - sponsored Academic year Institute for middle grade (grades
4-91 teachers who teach one or more classes of science. The model
accounts for three majordimetsions,of the curriculum development
process: (1) specification of learner objectives; (2) implementation
of.-instructional and learner activities: and (91 fbrmative and
summative evaluation. Results of the Institute in terms of the three
dimensions of curriculum development are presented. Recommendations
are offered regarding the efficacy of governance for scien :e teacher
education at the pre-college level. A selected bibliography is
appended. (Author /CS)

31r** *** * ******* ****** * ** * ************

* Reproductions supplied by _re the best that can be made
*

***
from the original document.
********************************s*

*

*******#



GOVERNANCE: APPLICABILITY TO PRE-COLLEGE

SCIENCE TEACHER EDUCATION

John E. Flowers

Augusta College
Augusta, Geor=gia

U S DEPARTMENT OF HEALTH
EDUCATION i WELFARE

NATIONAL INSTITUTE OF
EDUCATION

DOCuNAENT HA$ BEEN RER,RO-
D,.1{-EP FXAt:%? AS RECEIVEO PROM
THE PERSON OR ORGANIZATION OR)DIN-
A T INC, IT POINTS Of VIEW OR OPINION$
$TATED DO NOT NECESSARILY REPRE-
SENT OF F iriAL NATIONAL INSTITUTE OA

DOf ATiON PO5iTiON OR POI II

-PERMISSION TO REPRODUCE THIS
MATERIAL HAS BEEN GRANTED BY

,.Q.AKL_I-VAIJE Rs

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC).-

Paper Presented At The Annual Meeting Of.

THE ASSOCIATION FOR THE EDUCATION OF TEACHERS IN SCIENCE

New York, NY

April 3-6, 1981



Abstract

A governance model for.Pre-college science teacher education
has been tested at a tour year college by a committee of five class_
room teachers, three scientists, and a science teacher educator. The
committee is the governing body of a National Science Foundation-
sponsored Academic Year Institute for middle grade teachers who teach
one or more claeoes of science. The model accounts for three major
dimensions of the curriculum development process:

Specification of learner objectives
Implementation of instructional and
learner activities
Formative and summative evaluation

Results of the Institute in terms of the three dimensions of
curriculum development are presented. Recommendations are offered
with regards to the efficacy of governance for precollege
science teacher education.

This material is based upon work supported by the National Science
Foundation under Grant No SF1-7901324 Any opinions, findings,
and conclusions or recommendations expressed in this document are
those of the author and do not necessarily reflect the views of
the National Science Foundation.
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vevelo ing curriculum ends. Figure 1 indicates that results from a needs

went are examined by a-governance committee. The in-service instructional

then develops curriculum ends in terms of objectives and activities de-

to meet the assessed needs. objectives and activities developed, by the

are then submitted tg the governance committee for approval. Co 7 ittee

ndations for deletion, modification, or addition of objectives and activities

Omitted for staff reaction and are then forVarded to the governance committeL.

es and activities approved by the governance committee are forwarded to the

or implementation.

j

evelo in and im- ementin means. Activities developed by the instructiOnal

And implemented during the course of instruction are examined by the govern-

Qmmittee. Recomm ditions are made regarding the appropriateness of the

tries. If the activities are considered inappropriate, the staff reconsiders

Civities along with any suggestions made by the govern nce-committee. New

Pied activities and objectives are then resubmitted to the governance com-

for approval.

galuatinx the in =service o ram. Figure 1 indicates.thatAhe nature of

OtAme'ive evaluation is decided upon during the earliest stage of the curriculum

dQve4\pment process. All parties are involved with decisions regarding the

0Ate\ of summative evaluation and its weight in evaluating participant progress.

mechanism of formative evaluation allows the staff to determine ef-

s of the on-going program. It also helps to identify areas of need WhLh

identified during the initial needs assessment procedure. Feedback

fgpe need by broken luxes in Figure 1 indicates the source and direction for

44\ ve evaluation. The model requires that any formative evaluation procedu

PIViated by the governance committee and results be forwarded to the

2
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instructional staff. The model thus provides for formative and summarive

evaluation with input from instructional staff as well as the classroom teachers

who are to receive the instruction.

The Governance Committee

It is useless to talk about governance without an understanding of the con-

stituency and function of the committee responsible for the successful development

and day-by-day activities of an in- service science teacher program. The structure

and functions of a gov ancO committee are based on at least three assumptions:

1. The proce*ss of curriculum development includes assessment
of needs, specification of learner objectives, implementation
of instructional and learner activities, and evaluation. Be-
cause in-service science programs are envisioned as curriculum
development projects,'gmeric components of the curriculum de-
velopment process should be incorporated into the overall design
of the committee and its tasks.

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

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

Committee sources. Various ,sources should be considered for possible in-

elusion. The prevail ionale for broad input should result in the selection

of persons from at least the following sources:

Classroom teachers - -In order to assure participant 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
fbct,that they are instructional staff, then there should be at
least three participants selected or elected to the committee.

Subject matter specialistsPersons who serve to cafry out the
instructional componentlaf the in-service program should be

,
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included on the governance committee.

Curriculum development specialist(s)--One or more science
curriculum specialists from one or more school systems should
be invited to serve on the governance committee.

4. Science teacher educator »A science teacher educator from a
local college or university should be invited to serve on the
governance committee.

Committee functions. The chairperson of the governance committee has the

responsibility for calling committee meetings sufficient in number and length -to

accomplish three tasks related to the curriculum development process:

1. -Evaluate needs assessment data. Develop instructional
objectives sufficient for allotted in-service class time
and appropriate to meet the expressed needs of the participants.

kr.

Utilize participant and staff feedback to modify'the,number
of instructional objectives as well as the rate of implementing
objectives and other instructional activities.

Develop instruments and procedures for evaluating participants,
staff, and effectiveness of the program in meeting its stated
objectives.

wcr

Members of the governance committee are charged with the responsibility of

completing specific tasks regarding developmeft of curriculum ends, implementation

_4
of instructional and learner activities, and evaluation. Tasks are clearly de-

.

lineated to diffrentiate between staff and committee-as-a-:hole responsibi ies

,(See Figure4 2-4).

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

development processes. The mature of the interaction is such that both staff and

participant represent itives are compelled to poll their resources to solve prsblems

encountered in the rrit lum development process. For example, the interact_

component regarding development of curriculum ands in Figure 2irequires that,the

collective effort of all committee memberche focused on the task of determining the

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

4



Figure

;NSF -AYI Curriculum Development:,
Tasks and Interaction

Ends: specificat owof middle grade concepts and o jectives

-Tasks for_ProjectStaff

1. list all concepts
2. add or delete concepts as approved by Governance Com-

mittee
write one or more objectives for each concept
(objectives will specify exactly what participants will
know Or be able to do following instruction)

4. delete objectives net approved by Governance Committee

Tasks or Governance Committee

._''i

1. apprgve/reject/modify concept lists for physical, earth,
and life sciences , ,

approve/reject/modify AYI objectives in content areas

add additional concepts
add additional objectives

Interaction

The Governance Committee will convene on a regular basis to

accomplish curriculum development tasks. Decisions made regard
ing curriculum development should consirfer the major criterion of
all curriculum tasks (viz., appropriateness of a concept or objec-

tive to one or more middle grades

JF #010679
NSF -!!PI



Figure

NSF-AYI Program Implementatioh
Tasks and Interaction

Means and Implementation: activities regarding instruction_ and
2articipant'application-of-knowledge*

Tasks for Project Staff

1. monitor participant application-of-knowledge activities
2, plan lectures, demonstrations, experiments: field trips,

and other activities designed to enhance attainment of
objectives

Tasks for Governance Committee

1. list activities that demonstrate participant application-
of- knowledge

2, specify criteria for evaluating application-of-knowledge
activities
specify application-of-knowledge deadlines
make suggestions for modifying instructional activities

Interaction

During Program Implementation,the Project Staff will regularly
seek Governance. 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 regularly examined by
'the Governance Committee.'

*Application-of-Knowledge: two projects developed by participants
Which demonstrate an on-the-job utili-
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 sdmmative assessment of Project

Tasks for Project Stafi

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

2. develop a t schedule and graAing procedure to be used
with each up of participants

Tasks for Governance Committee

develop a grading'procedure to be used for application-
of-knowledge activities

2 make suggestions regarding evaluation of particinantsv
staff,. and project objectives

Interaction

Evaluation of the AYI will be in terms of attained o&jectives.
All evalUation preocedures will be shared with participants during
their first class meeting. Since a single grade will be awarded,
the Governance Committee should rdolve the problem of how course-
work and application-Of4nowledge activities will be reflected in
a final grade.

lit

JF 010679-3
NSF-AYI



Problems and Recommendations

The model provided direction in carrying out all objectives of the NSF-funded

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

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

without its problems. There were a number of problems, some of which should be of

interest to program developers and staff development coordinators. Hopefully, the

recommendations accompanying each problem will help others to avert similar d

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

Figure 5

Leans & Ends

excessive number of concepts and
objectives

instructional staff not
familiar with curriculum
development process

instructional staff unwilling
delete objectives, concepts
and/or astivities in faqe o
cogent rationale presented
by participants

content selected by instructional
staff inappropi-iate for
grade level(s) And/or ex-
pressed needs of participants

Recommendations

%Set criteria for number of
concepts and objectives to
be taught in al ted time.

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

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

Employ personnel who have "track .

records" working with classroom
teachers and have shown a
commitment to meet eheir needs.

Provide for checkpoints in time-
line when governance committee
can review congent_selection.



ure 5 continued

Problems R ommendati6ns

Implementation

participants not clear about
what they are to learn

content not appropriate for
grade level(s)

too much content during a

single class session

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

little or no review time for
material previously
covered in class

Evaluation

Point out behavioral objectives
in syllabus and write them
on board.

Use clhss time to explain ex-
pectations and discuss
participant concerns--con-
sid:r affective aspects as .

-wed. as cognitive concerns.

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

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

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

Schedule shorter class 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.'

infrequent opportunity to evaluate
quality of instruction

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

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



Figure 5 continued

Problems Recommendations

Weighting of tests and projects
favors pencil-paper tests

Instructional staff should
agree to provide remedial
aetivitie3 designed `to
help participants
achieve stated obJectives.

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

Consider weighting "application-
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 recommendations are offered with regards to the governance

committee. The first recommendation is that the value of the chairperson should

be anticipated upon his/her experience in developing science curriculum, om-

mitment to the governance concept, and knowledge of the appropriateness of science

content for specific grade levels. The simple fact that someone has had some ad-

ministrative experience should not be the sole criterion for chairperson. Ef-

ficient administration is important in getting tasks completed on time leadership

is essential if the tasks are completed in the spirit of governance.

A Second recommendation regarding the governance committee is that all parties

be represented at every single governance meeting. The active participation of

science curriculum specie s from various school'systems is essential.- Without

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

curriculu6 specialist, it is-likely thit less than an optimum number of teacher

7
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needs will be met by the inAservice Program.

The In- service TeaCher 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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The governance model presented in this document is a synthesis of
major dime;isions of curriculum development and selected components
of management processes associated with teachers' centers. This
brief suggested bibliography should heap staff development or in-
service coordinators gain insight into the mechanics Of governance
as it applies to in-service teacher training in which teachers
control, to varying degrees, the curriculum development process.


