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Preface - L .. E [

B . ‘ ' .

N

The Council of State Science Supervisors has, since -
its ipitiation in 1963, cooperated with the National

l . ‘
‘ 'aproject could not have been.conducted with- %
out t

o/

.

operation of the individual chief state
school officers and tha members of thelr staffs. The
Council expresses its appreciation for the assistance
they received, especially. from those in the data pro-

- . ‘Science Foundation, Division of Pre-College Educa:, cessing divisio assisted by responding to the .
tion in Science, in a variety of projects. Throughout survey instyuinent that'\was used in g_ach state.. >
. this assocnatlon the Council has benefited from Becaufe of the inteNdisciplinary nature of the :
Foundation support while contributing the unique problems- associated with\ data utilization, it was
v knowledge arid experlence its members. bring from appropriate that the | il of State Social Studies- f-
‘their involvement in the state departments of educa- ) Specialists and the Association of State Supervnsors of . |
'} : tion. This particular project 4vas an outgrowth of Mathematics be involved. The representatives of these \
i , many discussions and’ planning sessions with staff two organizations of state employdes made" major
] mem{er; from the Foundation wha recognized the contributions to the conference phase of the project,
need* for better information about the status. of\, as well as to the planning that preceded the con- .
' science educatlon when makmg program decisions. ference The CounCII of State Smence Supervisors is <
. This study. of the availability and quality of meaning- - grateful for this cooperation. '

. .. ful data from the data banks maintained by the state
v /,/ departments of education was conducted to deter-
‘'mine whether these data“resoureces are adequate to

meet a minimal need and how they might be im-

* Throughout the various stages of this project a
large number -of sindividuals, institutions, and com-
mercial organizations made important contributions.
This support was critica) to successful completion of

proved to be more valuable in giving "’d'irection to the work that was planned. The Council wishes to
educational programs. Although scierlg;‘ education »  express its thanks to everyone who gave their assis- _
was the first concern, it wgs realized the onset tance. Finally, the Council expresses its thanks to the
' that the data utilization process is applicable to all National Science Foundation for the financial support )
v . " study areas. - . _that made this project possible. '
» . - A L |
- . g : V4
Ny , ‘ ‘ : N ’ .
: ’ . ‘ ‘ / o 4 . .
S Project Participants B . - . *
) . . ] . . - * - § . a
i Members of the Council of State Science Supkrvisors Wt.\o participated in the project conference: .
. x " . -~ (\ . R ' LY . : -
. LaMar-Allred, Utah D 4 Dave Kennedy, Washington - -
" - Richard Bamhart, Hawaii g Franklin Kizer, Virginia, - LT
. : George Bohl, quming . ‘nges Latham, Jr., Maryland . .
' William Bolles, Pennsylvania . o) Alice Linder, South Carolina
. W. L. Carmichael, Geomgia David Mallette, North Carolina L
& Wendell Cave, Kentucky 4 ' ) H. Donn McCafferty, Vermont -
o Richard Clark, Minnesota . - - Larry McKinney, Oklahoma
& - Jerry Colglazier, Indiana S Arthur McMahon, Rhode Island
. : James Coo‘k Canal Zone Alan Nicholson, Montana =,
o Kenneth Dowlmg,Wlsconsm N -Jack O‘Leary, Nevada
Gary Dovins, lowa * L . -Richard Peterson, Utah
. Irvin Edagar, Pennsylvania ’ Reuben G. Pierce, Washington, D.C.
. John Favitta, New York . Douglas Reynolds, New York ;
R ~ George Fors, North Dakota Jerry Rice, Tennps‘gee ;
+  Dillard Haley, Jr., Virginia Robert C. Roberts, Missts3ippi ] !
NS ' B * John Harrig,.New Jersey ST Robert Seymour, West Virginia- V) 4
: John Hooser, Missouri Richard Stebbins, Minnesota - ' ‘
) . , Jack Hoppey, Flgrida " . Dallas Stewart, Georgia B ; -
Joseph Huckestein, Texas" Calvin Story, Texas - ~ . -
* ~ Richard Kay, Idaho , Raymopd Thiess, Oregon
5 2 - <
, P y .
3 v ) Note: State science supervisors and other state department of education personnel who contributed to the
i . . project by completing andjeturnlng survey instruments are not listed. However their contnbutlon v\ibs very*
o , important and greatly appremate.d o . 3 o v
4 ‘ T
. ' A '
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‘Jaﬁ;les Bean, Nevada
Cartér B. Hart, New Hampshire
« H. Mike Hartoonian, Wisconsin, ,

.

'

. T

- ' B e 4 . \ .
—dames M. Bagby, Virginia a

" " George L. Henderson, Wisconsin °
--“‘W_Jui%‘m Hyndsy South Carolina
Conference speakers-and consultants:

Dr. J. Myron Atkin, Deans

Callege of Education /

Uniiversity of lllinois .. |

L Dr.'Michael M. Frogyma . - .
- Program Manager :
Instructional improvement Imple-
. mentation Section ’
Pre-College Educ. in Science Div.
National Science Fgunda\tbon

-4

¢ .

. - :

« * Dr. William S. Graybeal S !
Assistant Director, Research Div.
National Education Association

Dr. Kenneth Hansen; Supe’rinfiendent
Nevada State Dept. of Education

é

- Guests attending project conference:

Mr. James V. Befnardo .

National Center for Resource
Recovery ’

Dr. John R. Bolig

Del Mod System, Dover, Del,

*

.

>

. .
Mr. James G. Cook .

Thomas Alva Edison Foundation

* .

. . Mr. MikeCrawford - - - .
Addison-Wesley S ; : i

Mr. Leéna;d D. Garlick , ‘ L
) M-a&iﬁnd Statg Dept.’of Education’

Mr. Bud Glasglow\: - . ‘ .
Holt, Rinehart & Winston, Inc. g

Mr. I{;an Hufd '
Holt, Rinehart & Winsten |

Mr. James McNeely .
Q@ “dison-Wesley

ERIC

.

N

cmay ey

* Members of the Council oiState Social Studig; Supervisors who participated in the project cohfererice: . A

.‘Members of the Association of State Supervisors of Mf)Q;matlcs who participated in the project conference:

Special Evaluafor: Dr. Jack Hassard, Georgia State University

. Del Mod Systems, Dover, Del.

‘_9 NatignETScienCe Foundation -,

PN . .
r . . v

June Gilliard, North Carglina
Geralene M. Sutton, Virginia

-
.

e

Ronald Gutzman, Nevada
James Oakes, Tennessee

»

. 1 . Ny
\ .

. S e——

»

Dr. Howasd J. Hausman -

Acting Division Director
Pre-College Education in Science
National Science Foundation -

Mr. Edward J. Meade . . ' .
Educational Director - v .
Ford Foundation oo , . ,

Dr. William Richardson, Directo: _
Advance Planning and Development
Montgomery County Maryland Baard

of Education ¢ ~
3.
Dr. Herbert Wahlburg
Researcl’rProfesﬁg of Urban Edutation
University of lilinois

)

o

L4

Mr. William B. Miller

Rand McNally & Company .
’ ) . : . ]

Mr. Robert Ness . {

Rand McNally & Company

¢ .
X'Jv

’ ;

Mr. Lee O. Worthing
American Book Company j

. a

Dr. K. W. Palmér
Névada‘State Dept. of Education :

+

Mrs. Charlotte H. Purnell r -,

Mr. Jack Stephens N .
Rand McNally & Compahy

Dr. Ertle Thompson . -
University of Virginia .

s
.

-
.Mr. Robert H. Vaningan
Addison-Wesley
.

Dr. Wayne W. Welch . . . .
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The Counctl of State Science Super\nsors with ’
mémbershup in most of the fifty states and territories
of the Unlted States has listed, among other high
priority concerns, the problerns of. inservice and pre-
service edygation. In their first efforts to discover the
magritude of the problem in this special area the
officers of the Council contacted staff members of ,

the Precollege Educatqion in Science Division of the ¢

National Science Foundation for their assistance.' Asa
result, the Council, with financial .sponSOFship_ from
the National Seience Foundation, conducted seven
regional conference;throughout the nation early in
1972. Although the conférences were deS|gned ‘to N
sfrve sevetal purposes, @ major emphasis was brought
_"*to bear upon the problems of providing high quality
science teachers and science teaching raethods,in the
school systems of the country. A major contribuytion -,
at -these. conferences came in the form of position
papers- prepared by r[eprgsentatlves pf ‘the state de- -

.

partments of education. In order to get the broadest .~ Supervisors, Irl\(':orporated v '

possible |nterpretat|on of existirtig problems these
papers were prepared cooperatively by representatives
v of the Council of ‘State Science Syperwsors the
+ Council of State Social Stldies’ Specialists and the
Association of State Supervisors of Mathematics |n
the|r respective states. This first cooperative effort,
’ . among three similar organizations.in three academlc
areas has continued to the present time. ‘
_Thhe position papers presented by the states re-
vealed a jcommonality in problems - encountered
throughout the country, but several characteristics of
the position papers were ngted that reduced the
credibility of arguments presented. Among these
were:
e Most of the papers presented were sub/ectlve and
contained little or no valid data for makmg deci-
. sions about téacher; education. Lo

I

R

Overall it became apparent that the speclallsts in.
science, §ocual studies and mathemati¢s in- the state
departments of education did not-have the kinds of
- data available that would make mpossmle for them to
justify the %arent high expéndltures of funds neces- -
sary to establish néw strategles for inservice and pre-
service education. As a result, a fellow- -up study was
initiated to deterfhine what data ‘are available within*
the state data systems and what steps w Il be neces--
sary to improve and supplement those sy tems§to the
point wherf accurate, reliable informatioM\will have.
maximum use in making national and state educa-
“tional decisions. This,report indicates the procedures
foliowed in that study and the recommendations and

" findings that have resulted from it.

. The major activities of the study were planned and
cdnducted by the Councﬂ of State Science Super-
Jvisors in cooperation with the Counc/l of State Social
Studies Specialists and the Association of'State
Supervisors of Mathematics. Financial Ass1stance was -
provided by the National Science Foundatlon
through a grant<to the Council of State Smence
A Sunimary of Project Observations *
>
and Recommendaf ons. oo

— de

T = .

" The. need far sound reason in making educational
decisions has become increasingly apparent in a
period of history where public scrutiny of the schools
is at its highest. Taxpayers, minority groups, eco-
homic interests and academic fadists are exerting ndw
influendes on educational decision making.

To react positively to societal pressures it has be- oo

come more important than ever that educators go
beyond intuition and professional expertise iri sup-
porting . continuing programs and in designing'new ,'
ones. They need to have the most objective rationale
possible to support change, and that rationale must in
turn be basedupon objective data utilizftion.

o The writers of the position.papers were unable 10, \Fe!\hese reasons the Council b®#State Science

Idew tify the educational needs of students.

. e There was'little evidence that the states were, at

.

\ that time, capable of assessing student progress or
of establishing criteria for accoun tability WIth/n th@
15(:@ 0/s. X, " ‘
se writing the position papers were genuinely
/r%‘erested in improvin tea.cher education but lacked |
adequate information for maklng necessary .deci-
sions. - .

Supervisors in cooperatlon with the Council of State

‘Social Studies Supervusors and the Assaciation of

State Supervisors of Mathematics, and with the finan-
cial support of the National Science Foundation,
undertook the task of determining what the availa-
bility of educational data in sthe state departments of
educatign is and what strategies can’'be applied to
improve stdte data systems and make the best usé of
them : .

. Thé project involved two major activities: (1) the

design and implementation. of a survey study to’ deter-

mine the extent and consistency of data collected by

thqP states as well as the frequency and_ source of data
I

collection, and (-2)“ a eonfetence Held at Las Vegas,

. Nevada, attended by state supervisors for the purpose

of studying the results of the survey and making rec- -
ommendations for improved data gathering and utili-
zation: The results of the project may be stated in
two categories: observations and recommeqdations..

LW

-
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Obsérvations - ‘ . ‘Recommendations_
y ! i ’ i ‘ -

~
~ <

_ The survey of state departments of edugationpro-  » It wis assumed at the conferencethat the limita-
vidgd observations that describe the nature of the - tions of the existing_sta_te data banks-is not innate n.
educatlonal data collected by the states. . . S the systems of the state departments of education. ',v\. \
o-There is littlé' consistency in the kinds of data items ' Hence, recommendations were presénted with the
. Collected by the départments of education in the - hope that in the future useful data. could be easily % \
* various states. ® I retrieved to meet certain kirids of educatiohal needs.
. e The frequency of collection and the sources of edu- - ‘e The state ‘departments of education should co-
* cafiona/ data are highly vasied among the states: s operate td produce uniform data collection and T4 o
e Thé data most copsistently collected are related data processing procedures. A
primarily to identification and easily - quantified - e Most probab/e uses of data should: be Ident/f/ed to . .
characteristics of teachers. * avoid collection of- trivia and to improve chances
D) Daota that reflect value judgements are practically _ that:needed data will be available. o "
. never collected. . e Chief state school officers should make & commit- > - )
e There is a'lack of consistency in computer treat- ment to collecting the data that are ideFitified 'as_. ,
*  ment arid coding,of the data that are céllected in g needed. :
most states. - ¢ J .« .eSubject area specla//sts should ‘be consulted in P . .
o MOSldgta items are neither collected nor stored in | ; ‘madification of state data systems so that the data S BN
such a way that they. could be retrieved to answer . co//ected Will be useful ‘in improving Instruct/on N '
. national, or even regional, questions. - ‘within sublect areas. R . .
N " The sources of data and. the frequency of collection ° o In most states s, ps should be taken to improve : - .
are very diverse. Greatest consistency is found in - . communlcat/ons etween subject - area spec/allsm . St
' *_ data from annual reports te s(ate departments oR and data process/ng specialists. .
¢ education. . Procedures should be established to promote’ utili-
e In spite of limitations, the state departments of zation of state collected educationial data by other M
education are, collectively, an extensive source-for - agencies.' Such agencies should include federal, state
i education "data’ and have the potential for being 'and local governmental . agencies, universities, ;
much better. ' .\ private foundations and professional associations
Durmg the conference a study-of data utilization pro- "~ that are involved in making decisions that affect
cedures produced observations that are significant in education. '
judging the value of state data systems. . . ' e Data utilization practices should be encouraged that
. e There is considerable difference between using promote positive change to meet educational
existing data banks to develop a rationale to sup- change rather than for derogatory orwnegative pur- ’
port decision making and actually attempting to . poses}
answer research questions using existing data. . ein part/cu/ar data that relate the characteristics of e
e As they exist the state dafs banks cannot be effec- teacher supply and demand should be collected and .
tively used in doing basic research. < ' made available by the states for regional and na- . A
e Diverse sources of data and varied frequency of ’ '. tional studies. ? '
~ _ collection -limits the use of state data in mak/ng . . The National Science Foundation and the Un/ted . -
. Fey/ona/ or nat/ona/ decisions. States .Office of Education should provide financial .
o Generalized surveys within states can be used suc- assistance to states in order to collect and process .
cessfully to collect data for later use in making de- data that could support existing programs /n‘he ’
clsions, establishing policies and genera tlng research- . sciences or give direction to new opes. - )
- able questions. ' . & Agencies funding educational programs should .
e Usefulness of state data systems is dependent upon - make use of existing state data in establishing pro- - -7
the methods of co//ec't/on In particular, collection grams and making grants. Specifically, the National oo ‘
of data related to special subject areas requires full Science Foundation, Division of Pre-College Educa- < A
knowledge of the unique features of such areys. © tion, v"inv Science, should use data from the state .
e Usefulness of state data banks is dependent upon systéms to establish the need that exigts for pro- N »
. uniformity among states in the procedures- usgd to grams that will be undertaken by the Education ’
ect and process data and in the kinds of data Materials and Instruction Development Section and .
iteins collected. ’ the Instructignal Improvement Implementation
e When a need for edlicational inforfiation is identi- Section. - "b
fied, the data avar/ab/@ffrom the state departments P ) ~ ;
More specific and detailed observations and recom-
of education, no matter how limited, are usefu/ in R X L ]
nLakmg educational decisions. mendatlons are given within the body of the report . , .
- . ~ along with a description of the procedures that were 0 0
. . used to accomplish the objectives that were estab- ' b
- C . . lished for the total project. In reading this report, it is 6
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rmportant to ‘realize that it is a progress report on a
'pr01ect that is mtended to continue through several
phasgs. It cannot be' considered .completed until im-
proved data coltection and utilization has actually
become part’of the procedures used in the states to
improve education in the sciences. Jhe Council of
S;ate Science Supervisars and coIIeagues in mathe-
matics and social studies in state departments of edu-«

" cdation are ‘obligated to continue efforts to improve

this aspect g_ﬁthe services they provide. In this effort,
it is hoped that other groups such as'the U, S. Office’
of Educatlon the Council of Chief State jghool

Officers, the Assomatlon for Educatlonal %ta Sys+

tems and other specialized groups of educators in-
volved in state departments‘of education will become
involved. / ) C ‘.

- ©
-]

Planning for Data Utilization

o

o

" e =

'i'-l%e de)i)artments ‘qf. education of the states and
territories of the -United States form a unique net-
‘work for providing educational services as well as for
collecting educational'information that can be used in
making decisions on a broad scale. HoweVer because
of the diversity of given "functions within these de-

_ partments it is sometimes difficult to find common-
alities among th¥m that will make interdgpartmental
_projects feasible. Data cdlléction is a function. that is
given different prlorutles'depend'rng‘ upon the nature
of educational policies that have been adopted by the

. states. In_addition, geographlcal size and focation,
» total and localized populatlon, and organlzatlonal
structure of school systems within states, are among
factors that enhance or limit, data collection abilities
of the stdte departments. From pr‘e\ggus,experlence
with preservice and-inservice teacher education prob-
lems, the r@embers of the Council of State Science
pervisors recognized the value of systematlc collec-

and use of data that describe characteristics of.
* sciente teachers and science teaching practices. How-

ever, it rapidly became known that any effort to
develop a national assessment of such teacher based
characteristics would be hampered by the I|m|tatlons
and incompatibilities of the existing data systems. [f

the unique network of stateidépartments ‘of educa-
vd

tion is to funct|on in pr ing-data to national
studies, the differences in the collection ard use of
~ teacher data_amc_)ng‘the states must be identified. The
problems believed to exist initially were: )
0 Easily available data are neither consistent enough
nor extensive enough to describe the attributes of
- the existing teaching populatlon in science, social
science and mathematics in the states.
e Student needs have not been identified and, there-
fore, existing data do, not rélate teacher characteris-

\/ tics to the ability of teachers to meet student needs.

-

- ‘(“,-

3 »

' Instruments and methods do not exist for assessmg
s~ stuydent dchievenierft in existing programs.

. o There js a “lack in uniformity of ob}ect/ves of .

" science edueatlon that could be used to structure

asséssment of students. :

e Data that could be used to determ/ne the cha[acter-

istics of the teacher supply and demand at the state '

and national levels-3re not available. . o

® Data that could be used to assess quality of teach-
/ng practices are. not readily available nor has
qua//ty teaching been defined. N

4 If more effective and more approprlate programs ’

for inservice and preserwce educatien of teachers gre
to be desrgned on the, basis of knowledge ‘about’the
exigting teaching staff, these limitations must be re-
moved ' or alleviated. It was assumed that correcting -
these Ilmltatlons through a national effort would have
‘\lmpllcatlons for local and state programs in teacher.
education as well ‘as national programs such as those
that.have been undertaken by the Nationat. Sclence
Foundat|on Assumptions were also ade concernmg
the role of the states in improving.teacher data collec-
tion and utilizationy, These .assumptions were specifi-
. Gally stated as: .
e There is a need for more and better /nformat/on
- from the states in order to."
. ® Describe the nature of the teaching populat/on«
in scienge, social science: and mathemat/cs in®

the states. )
¥ Assess student progre‘és in-existing programs N
g o} Assess teacher supply in science, social sc:encev
t ﬁ and mathematics. -

o Assess the quality of-teaching occyrring in
existing- classes of science, social science and
mathematics. - ¢

e There is a need for a better description of the edu-

catiopal needs of t lay’s youth.

o State departments of education and their respective -

subject spec:allsts ave a major contr/butlon to
» make in the colfection and analys:s of educatlonal
data.
o State subject specia// will need specialized train-
ing jn data collection “and ®analysis if mean/ngfal
data is to be collected in the states. r
‘o_New sources. of funding and strategies of implemen-
tation will be needed to initiate comprehensive
state data collection and analysis systems which will )
be useful in determ/n/ng the preservice and /nserwce
negds of the nation’s teachers

t
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An response to these assumptions plahs were magde
to take’fhe first steps necessary to imeet the needs

, .. «2that were recognized. The |mmed|ate.,object|ves estab-

", lished ere: . ;

. " To describe the nature of ‘the data ava/lable in state
data banks on science teachers employed in the
states.

. ' - e To describe the /nformatfon available concerning
the barameters of science teache; supply in the
states.

-e.Ta describe wdys of using data in improving science
education inthe states. ' ~ =« .
e To describe .the elements needed-for the creation of
the data-collect/ng and sharing network embracmg
all states.

A\

&

e To describe the elerhents currently available for
constructing a comprehensive supply and demand
picture of the current science teacher rﬁarket

. ® To provide a /eamlng xper/ence for partlc1pants in

“  datasmased policy formilatién. .-

e To familiarize state science supervisors wjth new
diredtions for educasion p’ograms of the National

Science Foundation. e

e To p(ovide opportunities for state science super-
wsors to react ahd respond to National Science

Foundatlon edutational program changes. '
/
! | o ~

Prole!ct Accomplishmients, Observatlons
and Recommendatloé

g

K i
[

~ The establlshed pro;ect oBjectives’ Were such that

- some could best be accomplished through the Work
"~ of small planning- groups, mail surveys and telephon,e .

contacts. Other objectives could enly be accom:

. plished by having representati\ﬁs of the statesmeet in
concert to discyss the value and feasibility of colléct- -
ing data through state departments of education to
answer questions relative to the charactenstlcs of/

-science teachers and science teachxngL °

'{‘ Ilmlted value it was aIso reallzed that gearly all state

departments of educatlon have develgped systematlc
data banlgs usmg annual reports, teacher certification 'y
rdcords, federal program reports (and other periodic
Tsources of teacher lnformatlon to renew and update ,
- their data collections and that these data can provide
background ‘information for making educational deci-
sions. There was no known effort to investigate the
compatibility og‘ the various state systems in terms of .
"collection, coding, catego"rlzmg, and other procedures
that would affect the .use of data in appllcatlon to
national or regiondl problers related to inservice
scieﬁce teachers.vSimiIarly, the-degree of consistency
used in identificatjon of specific items of data to be.
collected was not known. ) «

In" order to descnbe the eX|stmg data the project
planning. committee developed a $urvey instrument
that was used in each of the states plus the District of -
“Columbia anM/l'\e Canal Zone. Data items rélated to
'~ the characte tics of science teachers were put into
seven - categories: personal, teaching assignment,
teaching experience, certification, college prepara-
tion, salary, and m|scellaneous These categprnes were,
established after contactlng a sample of state consul-
tants to determine”the range of daya they had avail-
able to them For each catégory the finaltitem

"other’’ was added to glve an indication of the com-
Q_‘eteness 'of the data. There is a nqticeable lack of
items rélated to teacher undegstanding of scuence a%d
competenoe in teaching Whlch is due to the observa-
tion ‘that states make_very little effort to establish
. evaluative criteria that could be apphed to teachers in
the public schools. .

An important item of mformatlon reIated to use-"

_ fulness of the state data is the cqndition in which they

are stored and  the ease of retrieving them. For this
reason', edch state was_asked to indicate whether or
not edch itent was contained in a computerized sys- .
tem. This made three possible responses availdbje

- data collected by. state and in cpmputer, datd col-

lected by state but not in computer and data not

The procedures used to, accomplish each of the " cpllected by state. The actual survey instrument that

project objectives are descrlbed separately along wit

interpretations and recommenda;uons for . future
action. 4
\ . N ) - .

Desceribing the Nature of the Data Available in
State Data Banks on Science Teachers Employed in
the States

» : .

P

Ah initial task in determlnmg the feasrblln;y of’

¢ . using Elata collected from the states to answer critical "
educat|onaquuest|ons was to describe the nature of
> existing dia*Reahzmg thaf"data collected prior to
identifitation ' of the question to be answered has

ERIC . .

Aruitoxt provided by Eic

was dsed is ifcluded'in the appendices. 'Thé tabulited

+data relative to teacher information (items A through

G on the _survey.instrument) are inclu n fol- -
lowing four pages. / ' - V

) . )
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. Clarification , =

T oGat

Data Collected by State
and i Jjn Computer - -
Data Collec d by State .
but not. in Computer
Daga th Collectegi by
State

Data Needlng Furiggr‘ '
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‘| ‘cALIFORNIA

1
| ALABAMA®
ARIZONA
ARKANSAS

ALASKA

\Y

COLORADO
CONNECTICUT
. DELAWARE
.| FLORIDA
GEORGIA
HAWAIL
_IDAHO
Bz

ILLINOIS

-4

INDIANA "

¢

»
4 =

a

]

MAINE
- MARYLAND- -

S

MASSACHUSETTS
MICHIGAN..
MINNESOTA

| MISSISSIPPI

’
L]

gt

MISSOBRE

‘MGNTANA
NEBRASKA
NEVADA

e

A. Personal _

/},

1.
2
3
4
5
8.
7
8
~ 9.
10.

" ¢ B. Teaching Assignmént

. Home Rdd;; ]
. Mgrital Sta

- . -

Teacher Name . .

.‘Social Sefurit'y Numberh
.Sex ™ ' .
4. Race

. Date of Birth:

Place of Birth
¢
Citizenship
Other

. Name of School

. Addiess of School

. Name of School District

. Name of Courses Taught -
. Name ‘of Cdurses Assigned

Each Perlod .

o

. Name of Text(s) Used in
. Each Cburse ¢

..No. of Pupils Per Course
. Duration of Course
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. New to District - '»
. Previous Years Place of

gnmen O'gherThan*

Scien Teachmg
Other !
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‘C. Teaching Ex;)erience‘

in State -

Employment * .8

. Years Teaching Present

Course(s)

. Other Tt

) ua; ach Cohrse Méets R

10. Credit Per CYurse .
‘11. Grade Levelf®f Coursé .

1. Total Years Teach. Exper. -
. Years of Teaching Exper
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Data
and in C

ollegted by Sfatg

puter ;

Data Collected by State ,
but not in Computer .
Data Not Collgcted by
. State
= Data Needing Furthe(
Clanﬁcatmn A

-

. ALABAMA
- ALASKA
_ ARIZONA

ARKANSAS
‘CALIFORNIA
COLORADO

CONNECTICUT
DELAWARE
FLORIDA

" GEORGIA

"HAWAI

. IDAHO
1LLINOISY
INDFANA
IOWA
KANSAS -
LOUISIANAY
MAINE

Y

MiNNESOTA  °
MISSISSIPPI
MISSOUR!
MONTANA

g

KENTUCKY
.MICHIGAN ",
NEBRASKA

"NEVADA

MARYLAND
| MASSACHUSETTS

D. Cértification . g

1. Basis.on Which Teachers
Certification Was Issued .
2. Type of Certificate Held
“(eg. life, admin.; pro-
visional, ete.)
3. Sublect Area(s) of Certi-
. flcatlon (Endorsement)
. Date Certif. was lssued
. Date Certif. was Utlh;}ed
. Date Certif. Expures
. Certaflcate(s) heldin =~ ¥
Other States
8.,Other\

NOoO oS

-

E. 'Col\lege Preparation

-

. Total Hours College Credit
. 2.Yr. Last Credit was Earned
3. Degree(s) Earned °
a. Type . .

b. Date Earned
c. College Name
d. College Location
4. Transcript of Credits
5. No. of Credits Preparation
-in Major Teaching Area
6. NSF Supported Projects
Attended
7.0ther’ . °

Y

P

F. Salary

. Salary_

. Days of Contract

. Full or Part:time Employee
. Fringe Beneflts

. Extra Pay for.Extra Dug

. Percent of Salary Sup- ’
Aported by Federal Funds

7. Other .

D UTHE WN =

G. Miscellaneous -
1. Military Experience -
2. Non-teaching Job Expér.
3. Other

’
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The data collected in the survey were presented to
partiegpants at the Las Vegas Conference where they
were&f\refuny considered in ‘group discussions in
order.,to identify batterns that would, be important in
assessing the “value of exnstmg data for answering
questions, pertirent,to science education. The follow-
ing general and specific observations were recorded
during those dlscussmns v
e The dat@most readily and most cons:stently avail-
able are related more ta identification than to
teaching characteristics. ; ‘

e Fhose data bf a h/gh/y personal nature, such as race,
place of birth, a'nd marital status“ are not consis-
ten tly recorded.

e Much of the information that is collected and

, cemputerized appears to be primarily related to

v state financing of school systems and ‘to teacher _

cert/f/catlon _ ' [

) The quantitative nature of the data being collected
does not reflect competency of teacher$ or effec-
tiveness of programs. - 1,

e Data related to the nature of programs such as
" name of text, ‘ﬁumber of pupils, duraffon of course
and credit per course are not consistently,collected.

e The data most cellected tend to have greater value
at the stage level than at the national level.

e There is little reciprosity/in record keeping among :

states,

.® The kinds of data collected consistently have little
relbvance to the Pnique aspects of science educa-
tion. ' .

e There are practically no jtems of data, other than
those related to /dent/f/cat/on and certification,
that are collected uniformly in all states.

) Approx:mately 15% of the states do not have a way

f’;

. to correlate teachers names w:th social secur/ty

numbers.
e There is.almost no information kept on military
experience and jobs outside of teaching fields. -
e There are very- few data collected that indicate ex-
erjence teaching specific courses.
Many other observations of a specific nature are

obvious from studying the data matrix. It is especially-

snteresting to compare the oercentage figures given in
the three columns at the right side of the matrix.

df‘m&
,WQ

S’

<

+ @ There is little correlation be

Lt -

The conference barticipalts came to $ome conclu-»

urveg

e The available data will no be very useful in deter-
mlning inservice and pres rwce tra/n/ng needs -of
science teachers.

e Competericy of science te. chers and adequacy, of
science teaching programs\cannot be determined .
from dat%kept in.state data banks

e /t is known, that some stati have statutory limita-
tions on% gatheringf that, in turn, will limit
validity of national studies Ysing state data banks.

) en Kinds of data col-
lected and the pgoblems.related to science teachers
and science teaching. . N

Analy5|s of the data f‘romt he*initidl survey ‘indi- >

cated considerable conbl\t\ency in data items ‘but did

.not indicate |n any Way 'whiat the ¢ ndmons are

under whigh the varioys states [collect their data. As a
follow-up to the origipal syrvey a secotvhd form (see
appehdix) was designed andjsent to the states ‘to
determine the frequency of data collection and
sources’lof data for the same categories gf information

- as thos¢ on the original instrumeh{:hese data are

valuabld in-judging the reliability of the data describ-
ing the |characteristics of the science te}r{i)opula-
tion. Because of the interaction of the sSurte of in-
formatipn with the frequency of collection, the tabu-
lation of these data is unusually complex. '

¢ As almatter of clarification, the data sources were

identifiéd as follows: K

{1) Personal—report forms submitted by local educa-
tior] agenciés to state departments of education.
A ‘dommon example would be the fall or annual
reports that are often required. [

(2) Cegﬂification——report forms submitteg by indi- ..

_viddals of local education agencnes 10! certlflca-
tion| sections of state departments of educatlon
These could irtlude applications for teachlng
licenses.

(3) Program—report forms submitted to the state de-
parfment of education providing information
abopit. an individual teacher who is involved in a
program involving state or federal funding.

(4) Finance—réport forms subfitted to the state de-
partment of education Avhich provide informa-
tion on, nearly all teachers in the state. Such
reports are related to state financial aids to local
edugation agencie’s.

» The résults of this second survey are included on the

follolwing five pages. ’ !
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#  An analysis of the tabulated data reveals. a number
of pertinent bbservations:
e As migh? be expected, there is very little consis-

tency in source or in frequency Bf collectlon among~

- ‘ states.

reports. This is particularly true for data relating
) personal - characteristics, teaching assignments,
E ] teachirig experience and salary.
v ‘ e The most common frequency of collection is once
" each year.
e Most states collect da:a items from only one source.
» Those states using multiple sources tend to be states
with fewer districts although there are exceptions.
- e As would be expected, the certification data comes
primarily from cert/f/cat/on reports .
e The primary sources f‘or data on col/ege preparation
are certification reports. N
e Data from certification reports are usually co/lected
one ‘time only, presumably at the time a license is
issued.
e Lack of un/form/ty of sgurces and frequency of

s
00

teacher characteristics may be utilized. ,
. Many other specific observations concerning indi-
' vidual state systems and geographical regions of the
country may be made by studying the tabulated data
e and relating conclusmns to the data on teacher
characgeristics that were included earlier. :

o 19 o,

| h, . )
E MC' ) ) /1,;2 .

JAruntoxt provided by exic |
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e The most common source of data is from pe(sonal :

collection limits ways in which state data relating .

. ’ L ’ |
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‘Describing the’ Information Available Conce;ning the
. Parameters of Science Teacher Supply in the States.
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The magnitude and distribution of the scienbe

teacher population nationally, regionally, and within

the states is importapt to decisions aﬂ‘egtjng preser-
vice and inservicd teacher education. In fact, the need

for programs for i mservuce and preservice education of

science teachers is' established through knowledge of
the number of well prepared teachers that are avail-
able and the number of well prepared teachers that
will be needed in the future. This knowledge should
be  national in scope if funding for teacher training

programs is to come from federal sources. As with the~

data that descnbe teacher characteristics, it was
known that some states systematically collect data
that can be used to describe teacher supply. However,
the questions ‘of compatibility;
frequency of collection ang‘ others “arise as they dld
relative to assessing teacher characteristics. On the.
original survey sent-to the states |tems H and | were*
designed to determme whether the data being col-

" * lected could be useful. in determining the nature of
the science teacher supply (see_the survey instrument -

in the appendices). The results of the survey are tabu:
lated on the following two pages.

nsistency, source,
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1 = Data Collected by State . ” .
‘ .and in Computer ' _
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. + « _but not in Comptiter < § ' . 08 <"
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o St §<§$g<5<gs_ 2g 8% I5I0EZY «
35 , ate ¥y §20rwW22037 002 <ozwidal%uwaILL0

L . suRQILo2IreLr2IqcvEL2Zuz25ak €S
= Data Needing Further . jﬁEé_:_:zdoaiqz:,D;‘ZtE_ngguz@wgaa
Clarification : <‘<<<5880f’;w:9:’§2:4:49522_.5522,222.
v -H. Teacher Supply and Need )
. Data Collected by Subje(‘:t' or o .
* Grade S . - oo »
1. Projected Vacancies for ) Do A
) September Assignments (233333'222»22331'23332223232323
-7. 2. Projected Vacancies for o : b
January Assignments 3333332223233323332223333323

3. Positions Remaining Un-
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. Foundation,

.

. As with the other data, the participants at the
project conference cdnsidered the feasibilitil of using -
the available data to assess the science teacher supply
The following oljservations were made: :

e Compared ta collection of data in other areas,” the
number af states collecting data orf teacher supply
- and need is very low. The percentage of states not
collectlng specn‘/c items ranges from~22% to 74%.

e Data on/ teachers teaching outside their area o}
“certification - is "tollected more conSIstently than,
other items although 22% of th&states do not have
this mfo:{ma tion in any form.

o A rela tively Iarge}number of states collect dat,a on
teachers graduating from state institutions.

. Data an paraprafess:onals is 92 thered in a ma/or/ty
ofstates : .

. By not/ng vertical columns it may be seen that

N many states make- practically no effort to collect

data reflecting teacher supply and need /
-From ‘these observations it is apparent that the

inconsistency 'in data collection and, in fact, the latge

numberéof ‘states not involved in collectlng such data

makes broad. generalnzatlon to the nature of science

teacher _supplles on a regional or natlonal_basls im-

practical. If questions are to be answered that will

* have meaning for preservice and inservice education -

of 'sgience teachers on a national basis, such as those
that have-been Jsponsored by the Natmna! Science
it will be necessary to seek sourges of
lnformatlon other than the. existing state data ba’nks

The second survey to establish frequency of data*,
collection and sourees of data was also abphed to "-,}

teacher supply and need. The results of that sulvey
follow: : 0
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As was noted earller . the number of states coIIect-'

‘ |ng data on teacher supply and demand is relatively
small. In fact, the percentagesis from 25% for state

graduates unemployed to 79% for~teachers who are -

teaching outside their area of certification. The noted
inconsis'tency of sources and frequency of collection
reiterates that the ,available data on teacher supply
and demand has Ilttle use beyond local_and specific
questions: that may be asked. Itemlzed ))bservatlons
are: . ~

e The persistence of the source category “other’] indi-

cates randomness of collection procedures.

e Certification ‘reports provide data on supply and )
demand in the greatest number of states. This is
particularly true for data items reflecting graduates .

of state institutions.

" e More states (30} collect data on teachers teaching '

out of their area of certification, ‘than any other
item re/atlng supply and demdand
e More states (33) collect data orf®teacher aides than
any item relating supply and demand.
»

ERIC | :

Aruitoxt provided by Eic: .

Describing Ways of Using Data in Improving %
Science Education in the States v ot

e .

It may bg generally assumed that the more infor- -
mation one has for planning the more successful he
will be in bringing about the changes he'has judged to
be desirable. However,.it may be just as easily-
assumed that information will have limited use unless
it is used systematlcally with conclusions restricted to

those allowed by ‘rigorous -analysis procedures. To .

apply data to the process of improving science educa-
tion requires careful study to avoid the temptation to
base judgements on insufficient data procéssing. This
nroject initiated that study by involving consultants
who had varied experiences and responsibilities re-
lated to educational decision making in the project
conf_eren‘ce. Following formal presentation by the
consultants small group discussions were held where
questions were raised for further reaction in’ ple
sessions. There were six individuals who gave major
presentations at the conference. For the purposes of
this report only the context of their presentations
and the major points they made will be included.
These presentations: are described in the order in
which they wette g|ven at the conference.

Dr. Michael M. Frodyma

Program Manager

Instructional Improvement lmplementatlon Sectlon
Pre-College Education in Science Division

National Science Foundation
N .

{Special Note: It was largely because of Dr. &rodyma’s recog-
nition of the need for data that could be applied to national
problems in preservice and inservite education that the
Council of State Science Supervisors undertook this project.
His help has been essential to the progress that has been
made.}

Dr. Frodyma indicated that the purpose of his
presentation was to describe the. development of
National Science Foundatlon programs over a six
vear period and to offer two options to the estab-
lished direction that may offer hope to do a better
job in the future. He identified three models for -
decision making: the rational approach medel, the
bureaucratic model and the political expediency
modeél. Originally, the development of NSF pro- *
grams appeared to follow the rational model, but
‘the involvement of various interests caused an
evolution to a combination of aii three with the
emphasns gradually shifting to- polmcal expedi-
ency. The need now is tosprovide a rational base
for bureaqcratic and political decisions. This base
will require systematic collection of data-in the
months and years to eomeﬁin order to build a
rationale for new programs as well as a-defense for

old ones. ’
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~ Five types of information sources in increasing
order of complexity were described: budget data,
program data, modifid .program data, secondary
analysis. of existing data and designed studfes.

‘ Examples of use of each of these sources as‘they

have related to NSF programs were given. It was
pointed out that in all cases data gathering ‘and
analysis must precede the recognition of need for
it or bureaucratic and’political decisions will be
made tinder some other influence.

Twa alternatives were offered: ‘.
1) Build summative  and formative evaluation -
systems into orlglnal program structures in order
td prevent misinformation .in decision “making.
This kingd of evaluation was built into the Compre-
hensive Program which required continuous evalus,
ation oveP the four year period of the grant.
2) Data collection in a matrix format to provide
maximum communication to deciston makers.
Essential to this system'is the ability to select,
prior to use, those data that will have maximum

_impact on decision making.

Dr. Fradyma predicted that the need for data
in decisionzmaking will be even greater Nln the
future than jt has been in the past. He proposed
that exnstlng,gna banks be improved and used-as
extensively as possnble in developing the rationale
for new programs for lmproved education in the
sctences

Dr. William Richardson (

Director of Advance Planning and Development

Montgomery County, Maryland Board of Education

25 |

Dr. Richardson has been extensively involved in-
systems development making extensive use of

computér analysis. His ObjeCtIVe at the conference »

was to describe ways in ‘which the computer may
bé put to use with the data based concept—usirig
hard data as the basis for developing school pro-

-grams.

In the data based concept, a centraI data file is
establrshed, |nA_such a way that many independent.
computer applications are possible. In this system
the general file is_referret! to as the data base. This
concept requires'that the data base be organized so
computer applications can be made directly to the
base in order to make decisions. The early applica-

tions have been directed at administrative manage-

ment Within the Montgomery County schools al-

though “the program of hard data utilization- is .

being expanded into program development. The
intent is to go from a Planned Program Budgeting
System (PPBS) te 2 Planned Program Budgeting
and Evaluation System (PPBES). -

Dr. Richardson was enthtisiastic in his recom-
mendation for data based degision maklng through
computer utilization. -Further information may be
had_from a publication-entitled The School Infor-
mation System produced .by the Montgomery
County Public Schools, Rockville, Maryland. -

TN
Dr. William S. Graybeal

" Assistant Director

Research Division ] .
National Education Association

-

Dr. Grayb al has been extensively involved in
data collection and analysis related to sc|ence
teachers and science teaching pos|t|ons. This |n-

volvement has led him to carefully study systemsn

.

- for data gathering. ;

To demonstrate the effectiveness of data
gathering to ldentlfy trends in science et#matlon
Dr. Graybeal discussed in considerable detall the
results of studies on science teacher supply and
demand and used these results to extrapolate into
the future. He proposed for example, that the in-
creasing suppIy, wb;,ch he ver|f|ed using:. hard data,
will lead to high teacr‘ier competency in :the future.
He also identified a tr'end toward increased num-
bers of women entering the science teaching field.

The sources used by NEA in gathering-educe-
tional data includle direct ‘contact with teachers,
- school systems, institutions of higher learning and
state departments of education. Reliable sources
of professnonal literature are also used as exten-
s|vely as possible.

. Graybeal indicated that the NEA could
beneflt considerably by improved specification of
data to be collected by state departments of edu-

cation. He asserted that characteristics of data -

affecting their usefulness are relevance, timeliness;
objectivity, validity and credibility. Perhaps even
mo_re important to data usefulmess is‘ptior assess-
ment of information needs of constituent educa-
tors. Thjs assessment is critical to effective dissemi-

nation of research results which leads to effec.tive

educational plahning.




Dr. J._Myron Atkin, Dean
Collc,t;e of Educatlon ) .
.University of lllindis :

lir. Atkin began his presentaﬁbn with the very
- strong statement that using the avdilable data is
“exactly the wrogig approach.” He suggested that
it is much betterito ask “How do we get the data

we need?”’ He equated the need for data based_

research with the desire for positive change. It is
assumed by many that resear;:h and development
< activities have broad implications for change. This
quest by the researcher for generalizable character-
1jstics that may cause change is in error in that it
overlooks the social-political climate in. which
change must occur. To formulate educational
* policy the total climate must bé known. In state-
federal relationships it must ‘be re embered that
educational change really occurs in the classroom.
Thus, teachers must be respongible for change and
- in the future.it should be expected that they will
T have a greater input into decisions that will rasult
in change. '

In general, the broader and more transplgntable
an educational concept is the more trivial, accord-
ing to Dr. Atkin, it will be. He cited recent struc-

~ tures “for individualizing gducation as_an example
-of generalized trivia. He also referred to the dis-
crepancy, between goals established in the National
Assessment of Educational Progress and the mea-
sures that were used as an example where general-
izing to a format for testing defeated assessment
purposes. ‘ :

In identifying models for educational change,
Dr. Atkin proposed a problem solving model for
teachers as an alternative to tformal research and
development. However, the lack of a well defined
problem. is a difficulty teachers face as they

~modify. their activity.- Change must iavolve the
- unique nature of each situation and, therefore,
projects designed to educate teachers for change

make it possible to accommodate that uniqueness.
If education is treated as a craft, there are

based) approach to assessing educational change.
Dr. Atkin recommends highly localized empirical
approaches over the broad based experimental
efforts. He sees the state supervisors as being in an
advantageous position for disseminating local
empirical results in an effort to combat generahzed
societat pressures that tend to overwhelm Iocal and
" individual values. \

ERIC
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should deal with- the processes of change that *

obvious shortcomings in applying a scientific {data -

' Dr. Herbort J. Wahlbuﬂf\ ) . .

'

'S

]

Dr. Atkin identified three conditions that pre;

vent educational change: the concept of the role -
~of schools in society, the limitations placed on

support and the quality of those enteringsthe edu-
cation profession. He noted that we have lost
esteem by~failing to bring about the changes we
advocate. In the future we should base our deci-
®ons for progress on the recommendations of
accomplished prastitioners .(teachers) rather than
on specialists with central authority. The.decisions
should not be based on incomplete factual data
such as that now available from the states.

IS
.

Reﬂgearch Professor of Urban Education
University of lllinois °

¥
-~

Dr. Wahlburg prefaced his remarks on ‘method-
ological suggestions’
Twain: "“There are lies, damn lies, and statistics.”
On that note, Dr. Wahlburg proposed some cau-
tions: .

1) Do not be misled by statistical reporting.

2) Realize that survey studies are, by nature, very,

complex. -
3) Be careful in using social data in decision mak-
_ing. )

Dr. Wahlburg pointed out that there must
always be trade-offs in collecting educational data
to .answer specific questions. \deals are never
reached in collecting data and, {orrespondingly,
care must be used in accepting results. Effective
coliection requires future orientation and anticipa-
tion of new questions. Immediacy in accumulating
_data causes limitations that result in ineffective-
ness. " '

Budgeting is a necessary and important com-
ponent-of educational research. Research is expen-
sive and efficiency is low. Therefore,.simplicity in
design js of great imp(}rtance and there should be a
preferzfrfce for continuing questlons over specific
one-time questions. ’

Dependence on existing data banks does reduce
cost but such use ‘of data should be limited to spot

surveys that must be done in a short period of

\time. Data collected from various sources have

" questionable value because of inconsistency in col-
lection practices. Such data may, have its greatest
value in pilot studies -that precede p]annlng for
more complex research designs.’

Where surveys are conducted to obtain specific,
data, short simple quest|onna|res have many ad-
vantages. Even so, such studies are complicated by
the necessity of randomness and stratification.
Non-returns always* bias the sample as can the
nature of the items on’"the questionnaire.

with a quote from Mark
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Data analysis Should also be kept as simple ds
possible in order to make it easy 19 communicate
results. Often simple tabulation, cross tabulation
.. and use of means provide sufficient answers. More
complex methods, use of computers and involve-
ment with outside qontractors create problems
‘ that"wnll reqiire wisdom and choice of decnsnon

.. nakers. However Dr. Wahtburg concluded, it must

always be remembered that trade-offs in simplicity
and cost must depend upon the original informa-
tional need and availablesresources.

Mr. Edward J. Meade
Educational Director
Ford Foundation

In- his discussion of the Ford Foundatiorr Com
prehensive School Improvement Program (see re-

_ ‘port entitled A Foundation Goes to School .pro-

.duced by Ford Foundation, Office of Reports,
320 East 43rd Street, New York, New York
10017). Mr. Meade cast doubt updn the assump-
tion that we should learn from the past.. The
school projects in the Comprehensive Program
were directed at. innovation of thé mechanical
aspects of school operations. The report o' these
projects is subjective, but it measures the.extent.to
which changes were successfully implemented.

Mr. Meade recognized a need for “educational

pathology’’—a looking at experience where as

much can be learned from failures as from suc-

cesses. It was learned through the evaluation that "

funding alone will not assure change. General non-
categoricaI' grants were not effective in causing
change. Also, the size of the grant did not affect
its success. Success, it was discovered, was depen-
- dent upon ldécal involvement aini #he tnclusion of
Iocal funds in the project budget. Planning money
was more effective than’ operational money. An
interesting observation was that higher education

did not effeetively'/ serve the project schools. As’

rhight be expected, other factors being equal, small
’(sumple) schools changed more easily than did
large (complex)-schools. Projects wasted money

where internal conflicts existed while it appeared.
that teachers received the most. help in teacher

centers that were established away from univer-
sities. Above all, it was shown that local people—
teachers, administrators and other school em-
ployees—are critical .to change and, hence, they
must be involved.
The importance of Mr. Meade’s presentation is
in"the nature of the evaluation he described. Many
. of the observations were made subjectively with-
out dependence on hard data. This procedure is
significant when presented at a conference di-
rected at effective data utilization whether those
data be hard or soft.

e

| -

Althjugh the six consultant~[;resenters at the
conferenice prepared individually and although
. there are major differences in the phllosophles and
strategues they used it is possible fo see definite
interrelationships in the recommendations made '
and the: discussions that’}ollowed Among other
thlngs there is an apparent interrelation between -
purpose |and strategy in data utlhzatlon Where the
purpose rIS to collect and tabulate data as a simple
indicatot of trends and events, the strategy is °
simple apd the use of existing data banks is appro-
priate. However, when the purpose is to inquire

_ into the subtle aspects of educationfthat deal with

program or educational competencies the strategy
for research becomes correspondingly subtle and
complex. From the oresentations and discussions’
at the ccgnference it is possible to establish several
‘observations that provide direction in using data to
improve science educdtion in the states: _.

e In working with bureaucratic and political enter-
prises it is essential that objective data be col-
lected and analyzed on a continuous basis in
order to establish the rationale for initiating,
continuing or changing educational programs. In
the ‘competition for funding, intuition and pro-
-fessional testimony is not enough. ‘

e In developing the rationale for educational prt
grams, some data is better than no data.

e Using objective data to support proposed govern-

mental action at the local, state or federal'level is
not the same as using data in educational re-
-search. S

e Computer technology is essent/al to data ut/l/zé
tion. However, at the presént state of tcchnology
and compdter" theory, computer application to
“data systems is more approprlate to administra-
tive management than to program development
and assessment.

e When the purpose of data utjlizatjion is educa-j :
tional research, it is essential that the question
be clarified and the design established before the
search fog data begins. Research procedures
forbid designing a study to accommodate exist- -
ing data. : S

e Reliance on objective, quantitative data in the

@

© study of educational procedures may - limit the
- -Kifids of ques.t/ons that may be asked. Subjec-

tive, empirical observations have definite applica-
tion in making educational qecisions.
\Simplicity in design gnd in reporting of results is
important in transfating educational resean.n
into educational change. _
e Where t@e ultimate purpose of data ut///zat/on is
to produce a cha??pe in educational practice the -
practitioners must be involved ifl making deci-
sions based on the data. Decisiongsby central
authorities have not been effectivelin prég/ucing
change. '




Describing the Elements Needed for the Creation

of a Data Collecting ang Sharing Network Embracmg
All States . : r

-~

]

From the efforts to study ways of using.data to
improve education in the sciences, a generallzanon :
emerged that identified the major value of data sys- .

* tems as being the source of support for administrative
decision making. However, for supervisors working in

" state departments of education who are involved with

national as well as state and local programs, this func-
tion may often have greater importance than the pure
research function as.it is applied to educational pro-
grams. Thérefore, state supervisors continue to be
interested in the development of a data system that is
compatible among states and has sufficient data items -
to provide application to a broad assortment of edu-
cational questions that have administrative |mpl|ca-
tions. -In small group discussions. the conference par-
ticipants:identified a series &f |nforg1at|onal needs that
could be'’ satlsfled by an interstate data networ'k

Examples of these needs not met by the existing data

banks' are expressed in terms of the ability to:deter-*

“mine or describe the following:

e Classroom practices employed in local schools.

e The number of semester hours or quarter hours
accumulated by teachers in each teach/ng area.

. Specyal programs accomplished by teachers for cer-

t/f/t:at/an i.e., student teaching, internship.

e The amount badgeted for teaching equtpmen and.

. materials'in the sciences. I

" e Extra duties that are assigned to teachers and extra
pay thatis derived. '

e Consultant help available to teachers from the local
sy'stem.

» The.klnd of program taught (elementary as well as
secondary} and associated texts and pr/nted ma-
terials.

e The percent of instructional tima spent in labora-
tory activities.

e The nature of the organization of academic depart-
ments in lotal schools.

vy

a

e Special offerings such- as mini-courses, independent -
study and other innovative practices. ‘ s
_ o The percent of certified teachers who because of
upgraded standards do not meet present certifica-
tion requirements.
e The number of years specific courses have been\
offered in given schools. o
e Total expegrience of teachers by g/ven course and
' grade level.
oPreparatlon time avaifable ‘to teachers of science
’ courses. - .

Q
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_the present state_data systems. However, it is not

These needs represent those that could be met by an S
extension and improved consistency and reliability.of T

possible with such systems to answer other questions

which kept emerging unless it becomes possible to -

collect data that reflec? competencxes in teaching-as :

well as affective attrlb‘utes of teaohers and students.

Some of the questlons recorded at the conference are:

e What are the perceptions of teachers in relat/on to’
various program rationales? - s

e How do teachers pereeive student achievemen t?

. Wha‘t do teachers believe to be their-needs for inser- *
vice education? . : o .

e What is the extent of teacher competency?

. o What do students regard as needed changes.in their

classrooms? .
e How do teachers value the subjects they are teach-
ing? . '

From such quest,ms and a knowledge of the limi-
tations of data systems a design was outlined that is .
included here as a model for state deépartments of R
education to consider as’ their efforts in data collec-

_tion evolve. Recognizing that there are limited possi-'
bilities for collecting items of data that will be en- .

: tlrely useful in answenng questions that must be *

asked after the data is collected, it i$ obvious that .
there are advantages in having state data banks with a
high degree-of uniformity among the states. To pro-
mote this uniformity the number o{f l&ems recom- v
mended is minimized.

In order to make these data systems as useful and
comprehensive as possible it_is necessary to ga
beyond the basic identification data that are now
available in many, but net all, of the states.

To’ prompote uniform‘it,y it is recommended that
three levels of data be identified based upon the
nature and apparent complexity of these data. These

EY

Qo

levels may b€ described as; s
Complexity Level |—basic identification data such
as these being presently collected and descrlbed .
‘earlier in this report. ° \
Complexity Level Il—data describing teachers and
teaching situations. Some of these. data are

unique to science education.

-
'

Complexity Level [ll—data freflecting specific A
cognitive and affective characteristids jof &
* teachers and teaching programs. «"_y"”'
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If should be recognized that as the complexity
level increases there is a decreasing value in data that
foay be collected prior to identifying specific ques-
tions and research designs for afswering them. For
_this reason it may not'be as |mport;ant that state data
banks contain Level Il items as* Level | items,,The
nature qf Level i1l data should be identified but the
specuflc mformatlon\needed may. vary from-state to
state: However state data*systems should be geared
to collg_gtmg higher level data when.the need for it
.arises. It is important at all levels of data that there be
a uhiferm coding system in the states'so that items

. can be putled out of given state systems to answer
regional or nattonabquestlbns .

. Level | is.unique .in that most of the data existing
at the present time in‘the state data banks falls into
thls category. However, because some states collgct
almost none of these data, and because theqe is a-con-

¢ spicuous lack of certain important items \|n other
states, it is recommended that meventually alg of- the
followmg idéntification items be collected in alt of
the states and kepgm comﬁ{ltenzed systerhs.

"
. s

Level‘l L : o

A. Personal datd * - L
. L. Teacher name = - -

-/ 2. Social security number ’ I

- 4. Home address
5. Status of citizenship
B. Teaching assignment data
Name of school
Address of school
Name of school district
Name of courses taught
Name of texts used in science courses
Numbeér of pupils in each course
Credit per course,
Grade level of éach course
eaching experience data
Total years teachin’d experience
. Years of teaching experience in state
Years of teaching expenence in present
school drstnct :
4, Years teaching present courses
D. Certification data
1., Basis on which certification was |ssued
© 2. :Type of certification held
3. goubject areals) .of certification
4, Date certification was issued
5. Date certlfucatlon was utilized
6. Date Certification expnﬁy ]
E. College,prgparatlon data
1., Total hours of college credit
2. Year last credit yas earned
3. Degree(s) earned
a. type -
date earned
c. college-name -
d. college location
Transcript of credits’

wm*;lpoﬁt~mgn;hwpa

5. Number of credits preparation in major
teaching area ‘

$ 6. N.S.F. supported projects attended ) '
7. Other special teacher training programs
attended v =
F. Salary data o °

T. Annual salary o
2. Full- or part-time employee _
Level Il data is of a more subjective nature than
Level I. The following is an attempt 'gd illustrate these
items, but is in no way intended to_be all inclusive.
These items. are classified in the same way as thoseé in

.

Level . v,

Level 1}
A. Personal data.
. Nature’ and amount of admlnlstratlve
. duties required of teacher - ?
Extra duties such as departmient head,
curriculurh‘coordinator, etc.
3. Additional duties and extra pay

ks

- 4, Profile of teaching philosophy and
methodology .
. 5. Involvement in innovative programs and
‘ materials development
6. Evaluation of degree of happiness. with

e present teaching assignment
3. Date of birth e T

7. List of previous teaching assignments indi-
cating grade levels, subjects ar_\d years

, taught
g}: v"-:, '8. Preparation and planning time each day
\ 9. Inservice training needs
oy 10. Curriculum projects used and teacher
= preparation in each
- - 11. Membership in local, state and national
professional organizations
12. Evaluation of Tacilities, program, equip-,

ment, etc. ~
Special awards or contributions to science
. . education
-141  Special interests or skills
B. .Teaching assignment
1. Name of school,« .

13,

H

# 2. Address of school
3. Name of system
4. Name and schedule of all courses taught
(including planning time)
5. Satisfaction with present assignment
: ~ (subject, grade, school) -
. 6. Non-teaching duties

7. Teacher freedom in selection of texts,
’ equupment assignments

Relatlonaof classroom strategies to stu-

dent achievement

Names of textbooks used in each course

Identify interest in new curricula

Summer institutes, workshops -attended

every two years

Evaluatlon of suutablllty of program,

equupment matenals for laboratory-

oriented teaching '




- . A

. \3, Clerical assistance (number of people and -

r : hours/week) : .
: s 14. Curriculum projects used
®° . C.. Teaching experience
“ 1. Courses, currtqulum pr‘olects taught by

number years .
Number of years teaching- specral courses
*or curriculum projects

3. Non- -teaching experlence (m|l|tary sk|IIs

. hobbies) - .
4. Participation .in profes5|onal activities or'
| groups
" 5. Experience in innbvative assignments or
programs -(open-space, modular schedul-
ing, etc.} ¥
D. Certification
1. Correlation of degree training with salary
2. Summary of coursework completed

)

i

years
3. Cemflcatlon categories based” on char-
actenstlcs skills, “oF other systems rather
than academic preparation
E College preparation

the complex information in”this area. Only two
examples have been listed for demonstrat|onal p;.lr

[}
poses. ©
Level 111 , .
A. Teacher attitude. and job . compatibilit
) analysis ‘ C,
’ 1. Development &f data to compare success

of program implementation with teacher
effectiveness and student achievement

2. ldentification of obstacles to effectjve

. = teaching L,r‘ .

3. Identlflcatlon of needs (material, educa-
t|onaI financial) - of teachers, students, ad-
mlmstratprs

4. Determination of teacher aétltude towlard
students and teaching ,

5. Determination of student attltudet y
science education .and teacher -

3 4

to assist teachers in classropm manage-

ment procedures by
8. Financial pIann|ng systems
1. AnaIysus of expenses involved for various
programs or matefials and comparlsons of

) alternative systems~

2. Collection of expenses and analysls of ex-
penditures in each state and federal mgo
- K gram..
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(name, Content date, location) each two '

N g 1._ Nor‘subject area preparatlon in other
areas such as social studies and special
concerns

°The hlghest level of dgta-gathering and anaIysns is
Level I1l. The major categories of this data base must |

be carefully déveloped and studied in order to include |

6. Determine non- subjectlve tra|n|ng n edg :

. These recommendations for the design of the data -~ -

collection and sharing network were made-without an

effort to 'incorporate the! El'émentary-Sécondary'_
_General Informatlon System (ELSEGIS) which has

been developed by the United States Office of Educa-
tion. Comparison of the suryey- forms for that pro-
grani (O.M.B." No. 51 s1037) with the recommenda-

tions in this report will show that many of the data -
items included’ here as Level 1) coincide with items
" that WI" soon be collected in .a’uniform way through

the Office of EdUCaflcn However, Level 11 and Level
1Tl ‘items are not. gncluded For further information,

q Department of Health, Education and -Welfare
Pyblication No. (q E,) 73- 11400.

escribing the Elements Cu rrently Avanlable for
nstructing AiComprehenswe Supply and Demand
icture of the Current Science Teacher Market

The survey of the states for |nformat|on related to

that the state data banlgs are not adlequate to establish
a reliable quantltatwé dlstrlbutlon of science teachers

in the Unlted Statespln a few states it would be pos-

sible to make determ”" ations of teacher supply but
obviously, to use daj: rom .only those states that
collect safficient. datg: would bias the sample so
-~ seriously that few gerlgrallzatldns could be made from
it. Other sources and non’\pleted studies, such- as that
descrlbed by Dr. Graybeal provide an adequate pic-
.ture of the natlonaI trends but becaUse such studies
-are based upon natnonat samples there, is no way pro-
vided to compare a gnien state to the national situa-
tion nor to make compansons among states.

. The. responsibility of state departifients of educa-
. tion “to teachers: and to, feacher educatlon programs
makes it important for' é te, ﬁersonnel :to be well in-
formed about the ratlo of trained teachers with
speCIﬁc training in glven fleld.. to the demand for
such teachers. It is also lmportant to, be aware of
trends in teacher compete,ncles as a result of prepara-

/ tion programs as well as the competency expectatlons
of school systems seek|ng 10 employ teachers. This
dynamic interaction requires constant monitoring ifa
satisfactory balance is to exnst between adequate
teachers and teaching opportun;tles. In'thjs area of
concarn, there are few characteristics that are unique
to science education although tbg‘ specific questions

to be asked abant science teache and science teach-
ing positions may differ somewhat from other teach-
ing areas. 5 s

sCience teacher supply and demar‘ig left little doubt -
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Most of the data that apply to assessing science
teacher supply and ‘demand are basic, quantltatnve
identification items corresponding to the Level |
- ’ ~ .items identified for the data ngtwork descrlbed
" earlier. To adequately conduct an assessment in’ this
~.area the same uniform collection and coding proce-
“dures should be applied to a specific set of items that
could be |ncIuded as part of a more general survey of
the schools conducted by the state departments of
education. Data items recommended as necessary by
the conference participants are:

A Teacher supply and demand (data- collected by
subject or grade)

1. Projected vacancies for September assignments

2. Projected vacancies for January assignments

3

RN

P

tion
Projected teacher graduates from state lnstltu-
tians within the state
__ b. State institution graduates ngoyed by the
. state o .
6 State institution graduates unemployed
. Teacher aide dafa s
1. Number of paraprofessionals employed
2. Preparation required for licensing N
, For a more complete p'icture of the nature of
teacher Supply and demand it would be necessary to
- identify those items in the model presé”ed earlier in
the report that relate to expectations for teachers and
teaching conditions. o .

Pl
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Providing A Learning Experience for Conference
s ror
-, Participants in Data Based Policy Formulation

) o
* The role of the science supervisor irt a state depart-
. : _ment of public |nstruct|on is primarily one of leader-
ship, He is often’ invoIved in problem sltuations only
to the extent that decision¥ are made and then imple-
mentation is left to others. Because of thjs early in-

volvemént he issexpected to have sound information

- : expresses views, .There is; definitely a need for him to
[ be aware of the positivg values and limitations of data

grams. He needs ta know how to use data and he

needs to have the necessary data access|bIe when he
needs them. R : -

The total project on data utilization was deslgned

to give participants an introduction to as many

" aspects of the art as possible. the survey of the state

v data systems made all of the supervsors invojved

more aware than they had been of the advantages and

~ disadvantages- of the - data collection procedures

emplo’yed by their states. Perhaps more importarit,

-

el
cedures of ‘all the states as they contribute to what
- this comparison, the probIems of usnng these accumu-
) Q 31 lated data to make regional and national decisions

triC
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Teachers teaching‘out of their area of certifica-"

utilization in making judgements withlﬁ- school pro-“
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and to be able to .supply supporting data when he

; * ' the survey provided an opportunity to compare pro- °

may be consldered a sort of national data bank. In

became obvious to
emerged that m f
collection in the;
pants recognized

K
[

e

the extent that recommendations-

lead to more comprehensive data,
te. At the same time, the partici-
m their discussions that there are

barriers within states presented by traditions, policies.
" -and legislation . that cannot be easily overcome for the
'usake of better data Collectlon
-~ The opportunity at the conference to hear presen-
tat|ons from experts and practitioners involved in a
broad spectrum of data related activities gave a per-
spect've to data ut_illzatlon that most of the partici-
pants had not been exposed to before. The range of
activities disctissed included developing data-based
rationale for decisions, Computer application in data
systems, problemsi of national surveys in education,
strategies: for .educational research, and appealing to
direct sources for empirical data. The interaction with
the speaker—con$ultants and the group " discussions
made it possible for the participants to formulate the
observations and recommendations that-are included
in this report. '
As a follow-up to the learning expegience for those
who participated’in the ptoject will be the efforts of
the CounC|I of State Science Supervisors to ask ques-
tions pertinent to impFoving science education in the
states and to have participants in their positionsWith
_the departments of education supply necessary data
or data sources and become invalved in analyzmg the
data to formulate answers. Hopefully, the educatlonal
experience and service to lmproved science education '
will continue to be concurrent. ‘

-

*

Familiarizing Conference Participants With New
Directions for Educational Programs of the National .

B

Science Foundation

«
©

Science specialists in state departments of educa-
tion, by the nature of their work, have had a very
direct involvement ‘with the teacher education '
projects and curriculum development projects ‘of the -
National Scienge Foundation Division of Pre-College
Education in Science. In ma,hy cases, state specialists .
“have been directly involved if assessing needs within
their states or regions and in generating proposals to
the National Science Foundation that have resulted in
successful projects. In addition, the state science
specialists, including those in’ socnal studies and
mathematics, have been constantly |nvolved through
iheir respective oﬁganlzations the Councnl of State
Science Supervisors;” the Council . of State Social
Studies Specialists and the Association of State
Supervisors of Mathematics, with conferences and
projects that relafe to National Science Foundation -
projects. Through allpf these activities it ‘has been
essential that |nd|v1d§1al specialists be well informed
‘of plans for future educational programs of the
Foundation and that’ they have an opportunity to
present their perception of needs in science education
as they might affect future programs to the Founda-
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tion staff members. Foy these reasons, a special

general sessign was included in the conference for a’
y the Director’ of the D|V|s|on of Prex =

College Education in Science.

» *
4

"Dr. Howard J. Ha\lsman, Director

Division of Pre-College Education in Science ; ¢
National Science Foundation

4 Dr. Hausman prefaced his -preseftation by en-
dorsing the data gathering process [that had been
under discussion throughout the ¢onference. He
indicated that the use of data gathered from inde-
- pendent sources is important to making the kinds

of educational degisions that his djvision constant- °

ly faces. ,

The major purp se of Dr. Hausman's preSenta-
tion was to acqualnt conference participants
with the new direct&ons the Fourdation's educa-

" tional programs woulid be taktng in the immediate
future and in Fiscal Ylear 1974. He indicated that
the changes to be made were not due to Iack of
success in the past, but rather, they were due to
changing educational needs as well as_ financial
restrictions that were beirig applied to the Founda-
tioit's educational budget

In this first public dlscusslon of comlng
changes, Dr. Hausman announced the termination
of the institute program as the participants had
kriown it along with termination of the compre-
hensive program that had originated only a sfiort
time before. Systems grants were to be cut jprhalf
along with grants for resource personnef<work-

- shops.. A most" significant change was the with-
drawal of participant support in terms of stipends

and expenses. - .

Four new themes had been adopted by P.E.S.
They are:”
e /mprovement of educat/on for careers in swence
e Development of scientific literacy.
. Increasing efficiency of educational processes.
e Experimental projects and problem assessment.
Dr. Hausman elaborated on each of these themes

and stated that a major effort will be given in the .

.coming fiscal year to programs directed at the
development of scientific literacy.

Developing new programs has required a reor-
ganization of the Division of Pre-College Educa-
fion in Science..In this structure there age two
major sections that are directly responsiblé to the
‘Division Director. These are ‘the Educational Ma-
terials and Instruction Development Section and
the , Instructional Improvemént Implementation
Sectlon In each section the programs. will be con-
ducted by a prograny head and program managers

- along with support personnel. Dr. Hausman ex-
plained that it is intended that funding will be
closely aligned with the need for course content
materials and that' implementation will be con-
fined to NSF-spansored materials. However, at the

me of Dr. Hausman's presentation the nature of

.

[Aruiroe poviisa oy mc i

-
.

the implementation activities to be conducted was -
not developed {Since the conference, the National
Science Foundatlon ‘has prepared and distributed
“Guidelines for Preparation of Proposals for In-

I+ structional Improvement Implementation,’’ publi-

‘cation number. E-74-4. Another publication,
- E-74-1 entitled "Announcement of Education Pro-
grams.” details many of the points included in theq.
-conference presentation.)

Dr. Hausman concluded his remarks by urg|ng
the science, social studies and mathematics - state
consultants, as well as the organizations that repre--
sent them to continue their close communication
and interaction with the Foundation. Finally, he
indicated that grants :will be: made to’proposals -
that or|g|nate from outside the Foundation and
thus emphasuzed e importance of state  consul-
tants working with educators at the local level to
generate proposals to meet local needs.

Providing an Opportunity for State Science
Supervisors to React/Respond to NSF Educational
Program Changes

N - -

°

Throughout the conference, Dr. Frodyma and Dr.
Hausman were available for individual and small
group informal disclissions. Also, Dr. Wayne W.

.-Welch, who was serving with the Foundation while on

a one-year leave from the University of Minnesota,

* was available to |nteract with participants. Dr, Welch*

had also been involved with the Conference Planning
Committee in establishing guidelines for the confer-
ence. '

These opportunities to discuss Foundation involve-
ments within the, states, as well as new direction the
Foundation was taking, were culminated by a session
held immediately after Dr. Hausman's presentation
where individuals were able to take the floor to
present their concerns to ‘the group and to ask for
respanses to their -questions. Many expressed concern
for the established programs that had served well in

. the past. Others were concerned that newer programs

such as those funded by Comprehensive Grants and
Systems Grants would not be carried to completion.
However, it was inevitable that the fiscal pressures
under which Foundation programs must now opefate
were recognized. and general satisfaction was ex-
pressed with the statement by Dr. Hausman that con-
tmumg consultation by the Foundation with state
consultants would be important to refining the new '
directions that have been establlshed

To provide further opportunity for. |nteract|on,
Dr. Hausman invited the participants to attend
regional meetingsn of grant directors to be held /in
Washington, D.C., New Orleans, Chicago and ga_n
Francisco during the month of February, 1973

B 7 s
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. ” Data Utilization i |n the Future Involvement
‘ of the Council of State Sclence SupeMsors

~

This project was undertaken because the state con-
sultants in science, social studies and Fnathematics
recognized the need for informdtion that would help

R A them,. individually and gpllectively, to make educa-
S tional decisions. |f the projéct had revealed that the -
- : statg data systems were an ideal source of the needed

information, the néxt steps to be taken would ob-
viously be to identify questions and formulate
answers’ using those systems. Howéver, as was. ex-
. pected at the outset, the state data systems fell far
short of ideal when applied to the specific character-
istics of science education. Therefore, with a much
more precise picture of the nature of existing data,
the Council of State Science Supervisors and their
colléagues in the other areas are in‘a position to iden-
~ . " tify alternatives that will most probably solve the
problems that were recognized.in the position papers‘
presented at the NSF Regioqal Cohferen_ce in 1972,
The following procedures may be undertaken by the
Council in the future dependent upon the resources
available and the priorities that will be established.
e Because of the national involyement of the Council,
a cooperative effort with agencies involved in col-
; lection of educational data on a national scale could
. ‘provide data on a sampling basis relative to science
teacher characteristics. The most probable agency
v " to work with is the National Center for Educational
Statistics, a division of the United States Office of
Education under . the direction of the "Assistant
Commissioner for Educational Statistics. The
Council, in this role, would provide consultant sér-
vice that will result in identification of useful and
needed data items. The advantage of working with
the Center for Educational Statistics would be com-
plete consistency in sampling and in data collection
and treatment procedures. A recent project of the
Center the development of the Elementary-Secon-
dary Information System, /s an indication of this
pab/l/ty to standardize. A major disadvantage would
N ‘ be the apparent Iﬂé/bl/lty of the Center to collect
data on a regular basis w:th a frequency that would
) . : ) keep data current.
¥ e A second alternative for cooperative effort would
be for the Council to work with the Committee on
Evaluation and Information Systents (CEIS), a com-
9 . mittee functioning unzgr) the Council of Chief Staté

ERIC

Aruitoxt provided by Eic:

v

’

School Officers. This committee, with a member
from each state department of education, offers an
- excellent opportunity for interaction with members
of the Council of State Science ’Supervisors..
Through such interaction the recommendations of
the Council for improved data gather/ng {see pages

© . 28-30) could be cons:stently incorporated /nto state

data systems. .
e The Council, with support from “the National
Science 'Foundation or other interested agencies,
could do its own data gathering in an effort to iden-
tify the characteristics of the science teaching staff
within the states as well as the nation. From such a
study the inservice ang preservice rieeds of -science
teachers could be determined. Such a study would
have to be based on the assumption that student
needs can be translated.into teacher needs. Such a
study would have to be done on a one-time basis
but its successful completion could be used to
demonstrate the value of data relating the status of
teachers in sub/ect areas. Results of such a study
could be instrumental in establishing nat/ona/
science teacher education programs and developing,
the rationale for federal funding of programs’that
are shown to be needed.
The Council could support.and cooperate with /nd/-
vidual members to conduct pilot studies within
their particular states. The results of such studies
would be meaningful in planning teacher education .
projects within states and regions and in developing
" proposals for funding. State pilot studies could also
be used as precedents to' regional or national
~ studies. The Council, and individual members with
information froq; the Council, could on a limited
basis act as a c/ear/nghouse for science education
‘data. However,zthi¥"function could be best accom-
plished by cooperation with other agencies or or-
ganizations. .

oA

Throughout this project and in. its succeeding
phases the limitation of the Council of State Science
Superviéors must be considered. The Council must
operaté primarily‘with contributed time of its mem-
bers. For financial needs the Council .is entirely de-
pendent upon external grants to condUct worthy
projects. Therefore, wi}h limited professional time
and unassured funding, it is difficult for the Council
to undertake a project as massive as the proposed
improvement of the data gathering and processing

‘systems of the fifty states and the territories. For this
. reason, the CounCII encourages those agencu%; organi-

zations -and foundations with a-greater capacity for
causing change to cooperate in the effort to provide
information that can establish and maintain a direc-
tion toward improved“sci_ence edugation. -




Evaluation

~ In the initial planning for this project, eight well
defined objectives were established. I conducting the
project a specific activity was directed at each of
these "objectives. Each of these attivities is discussed
in the eight subssections of this report under the
chapter entitled “’Project Accomphshments Observa-
tions and Recommendations.” g

In addition to planning sessions, the preconference
activities were. very critical to the sucgess of the

partments of education were essential to meeting four
of the project objectives and were closely related to
the remaining four. The judgement of the success of
_the data gathering activity may be accomplished by
observing the fact that all states-responded to both
forms and that the responses were cor‘nplete in every
~ case, In addmc‘m, the data from the first major survey
wer¢ tabulated and made available to the participants
pn r to the conference. Because the need for the
se ond survey was not recognized until the data from
1
delivered to the person in’ charge of data coltection
nd analysis on the first day of the confererice. The
ombined sets of data were the basis for much of the
discussion at the conference and made it possible for
'participants to establish guidelines for their planning
' / for future data utilization.

project that an independent evaluator was hired to

/ make observations during all of the sessions as a basis
for judging the degree of success in meetirig the objec-

/ tives that had been established. The results of this

excerpted from the evaluator’s report:
PR In general, the sessions were considered success-
ful by the conferees. All were well prepared, and
tggether presented an assortment of ideas and
# e phllosophles concerning the use of data in policy
formation. The pomts of view ofhlchardson com-
pared with Atkin prov:ded ‘the conferees with
. extreme positions not only from a theoretical
analysis, but from the point of view of practice.
They may have caused participants to reflect upon

view.

R -

project. The data gathered by surveying the state de--

first survey were inspected, those results were

/ The conference was such a crltlcal aspect of the.

evaluation were largely positive. The following is -

the use of data and tempered some initial points of

o

The small group work sessions were- a sec’ond
major type of&conference activity. Although re-
ported in the proposal that work and study ses-
sions w/uld dominate the conference, the fact was
that many of -the work. sessions- tended to be
rushed and partncnpants felt they did not have suf-
flClent.tlme to complete their tasks.

Apparently, however, this fact was observed by ~

the conférence planning committee as the com-
ments and evaluation of the work sessions were
more positive for later sessions. The high mean
- score for th# first session, particularly with respect
“to productivity and ielevancy to the charge, was

. prbbably the result of the conferees’ need to estab- - '

lish- who they were, and to find who their col-
leagues were. Once this was taken care of, the
groups tended to become more productlve as the
data shows. _ .
The success of the group.sessions; which will be
significant to the success of the entire conference,
will only be known by examination of the Con-
ference Planning Committee’s final report. How-
ever, based ‘on the,written reports of the groiips in
Las Vegas, a tentative conclusion can_be prepared
ating that they addressed their tasks in a profes-
al manner and were consciénti us in providing
written summaries of their efforts. '
The complete evaluation report entitl d “Evalua-
tion of A Conference on Pata Utilization i *Assessing
the Needs of Science Education in the States’’ may be.
seen by contactlng the Council®of State SCIence
Supervisors, Inc.
The actual measure of success for this project must

.

be based upon changes brought about in state data

systems and their use in application to problems in
science education. In the pdst-conferenc’ea‘djscussions
it has been suggested that a possible foll w'up survey
might be conducted at a time to be de&ignated to

' determlne the extent of change in state data collec-

tion as a result of this project. At this time no
deﬁnge plans exist for carrying out this s;uggestion.

i
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Survey form used to collect data on the nature of state data banks ' AN v Appendix A
on science teachers employed in the states. , - o : :
L - . v i ¥ ‘
9 . , . 2. . Y
Council of State Science Supervisors Science Teacher Data Survey %
STATE: ' - Prepared by: . .

“

~

Title: - S - " Phone:

[
-

Directions: Place an “X” in the abpro’priate space and list other items of data that your state collects on .
individual teachers in the appropriate spaces.

Data collected =  Data collected Data not

™~ - by state and by state but collected by
° . ITEM ' in computer * not in computer state
~ A. Personal ' ’ : B _ \ ’ -

10A0

”

1. Teacher name o /-

2. Social security number’

3. Sex

0000000000

000000000 OO

4. Race v
" 5. Date of birth
6. Place of birth ‘ v

. 7. Home address

he

8. Marital status

,a‘.

-

00000000 000000000000

9. Citizenship

-

10.
11.

12,

-

: o
B. Teaching Assignment

1. Name of school .
2. Address of school

‘3. Name of school disfrict:

’

.

4. Name of courses taught

o

a

5. Name of courses assigned %ach period

J oo

6. Name of text(s) used in each course *

7. Number.of pupils per,course

8. Dutation of course (wks. or mo.)

100000000 0000000

B 9. Number of minutes per week each course meets

pes
£

S
s
D




Lo
10. Credit per course
' 11. Grade level of course »

13,
"1,
7 s,

-

" C. Teaching Experierice

]

. -

'_,“Q

0 12. Assignments other than science teaching.

1. Total year$ teaching experience

. 2. Years of teaching experience in state
‘t"\ P /-/’

3. New tostate—— . ’
" 4. New to district T
. 1 )
- { Previous years placé¢ of employment
7 6., Yehrs teaching present course(s_)
7. *
‘ < \‘\_n',:g " N
8 3
A s @
9..
D. Certification

- . ;
2. " Type_of-certificate held (
_visional, etc.)

- % . .

4. Date certificate was issued:
5. Date certificate utilized
6+ Date certificate expires

7.- Certificate(s) héld in;other states

EMC' L :

: 5

, life, admin., pro-
‘3. Subiject area(s) of certificat rL(endorsement)

Data collected
by state and
in computer

R U

e

°

Data collected
by state but
not in computer

v

\

e
<N\

o

7

‘o
-

-

.o

<

-

- &

-
. kS

¢

00000000 000800

'

0oooo

L]

—

; .
I ‘ I
»
a~ -

7

s
7

-

10000000

A

L 1°
: '

. [:::::::] | ,
.[:::::::] :
L]
_{::::::]

Data not

" collected by

. state

<

0y
-
k!
e
¢ o
[} a
.
(SR
® Yoy "’
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\ \ . .
' \ Data collected = bata collected - . Data ot
N JTEM .. :’ny:;:;::::et:: .'.ﬁo)t’isr:azzz::térl '.CO":::: Py
\ \ E College B"rg;;aré‘tign, & o SRR
' " 1. Totalhours college credit : E_——l _ Cl
2."‘\l/e'arIastcréd'itwasearned' , . : | r-__] '
o 3. D‘e.gree(si earr;ed : E:I S I:] o l:l
g a _'tvpe_i;. L ® [—:——l i B IZI  '
. L o collegenams S s R s ISR e
| d. ‘college location . X l:l | [:] ‘ :l "
) | )\‘4. :Er'ranscl;ipt of credits ; | 1 ] ’ : /‘
B i . 5. ‘!\Iumber of‘cre'ait;_prépg&rétion\i\n' major'te‘agh; l:' R I , |
\ 8. ) . . o [:I
. . Salry - ’ . : - .
a2, Salary " ' 1., ] I:l "
o2 Day'sofcontrqct]‘ ’ N 1 [ | _
3. Full or partt.ime employee ‘ ‘ |:| o "
v 4 Fri.nge b‘enefi.t'sb .A o [.:._l | ) [:___]
. _ & ~Percent;)fsalary supp:.o‘rted by federal funds I:] o l:l ‘ :I ,
- - G. Mi'scenanec;'u§_ ‘ ’ o o ' ‘ _ ’ " L
1. Military e;\p\e[ience | e ' l:l - ‘:] , 1
, 2 Non-tegchineg job experience N S | C 1 -
o 3 4. [:I I:’ l:' )
@




(TEM -

~ . -

. ‘Teacher Supply and Need Data collected by sub-

ject or grade .
1. Projected vacancies for September assngnments

-2 Projected vacancies for January assignments’

~

ATTENTION: The DEADLINE ‘for the returh of this data survey ‘form is

"y

3. Positibns remaining unfilled after-Sept. assign-

-

‘6 Projected teacher graduates from state institu-
tions within the state .
7. State |nst|tut|on teacher graduates employed
- by the state

' 8. State institution teacher graduates unemployéd

9. ¢
10.

_Teacher Aides -

- 1. Data on para-professional employees '

-Data collected

- by state %nd

ments . G - :
4. Positions remaini% unfifled after,January" ‘
assignments
5. Teachers teaching out of thelr\area of certifica-

. tion 4 :

. ~ OCTOBER 25, 1972

Return all requested information and materials to:

O

ERIC

[Aruitoxt provided by exic i

¢

Ray Thiess, Specialist
. Science Education
- ‘ " State Department of Education

. 942 Lancaster Drive, N.E.
Salem, Oregon 97310

in computer

DDUDUD

J Jotogoibug

DDIDD

FRE

N

Data collected
by state but
not in computer

~

o

¢

e

Data not
collected by
state

-4
'

1

-0 000000000C

3
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Survey form used to collect data on the source and T ' Appendix B -
frequiency of collection of items in state data banks. - AN

.

N Council of State Science Supervisors Science Teacher Data Survey

. . /.I " . R
.
~ h

. STATE: ' : Prepared by: 0

Title: - ; _ Phone:

N L Directions: Place the appropriate’ number from the.list below which most clesely indicates the frequency of
- N collection in the column most appropriate a5 the source of collection. <&

0.5 every six months 3.0 6-10 years - 6.0 not collected
; ) 1.0 annually 4.0 10 years and over 7.0 other:
N B 2.0 2-5 years 5.0 one time only .

.

F]

FINANCE

PERSONAL
CERTIFICATION
PROGRAM

'OTHER
NOT COLLECTED

s C . A. Personal
Teacher name ......... Ao [~
Social security number ....... .. .. o oL s e, : ] ¢
Sex ....... SR e et e ettt et A

Race ........... et et e ittt e e e

-

e

Marital status ........ ..o iien.. et et e
Citizenship ...... ... ity ettt
. . : _

OCLONOOGRAWN
2
o
0
[1-]
o
=
o
=
5

E

~
-—

\,» ' B. Teaching Assignment : L .
.. " 1. Name of school . ...... e
Address 0f.School . ... vt et e
Name of school district . ........... ettt i [
Name of coursestaught . . . ... ... . i bodooooo.. ) ’
Name of courses assigned each perlad ........... e aaaa '

<
Name of text(s) used in each course ....y...... - .* .........

.
COENDO BN

10. Credit per course I e S B
. . 11. Gradelevelofcourse........ ...l i - v -

- 12. Assignments other than scienceteaching................ e i
13— e

C. Teaching Experience -
Total years teaching experience ...... S

. Years of teaching experienceinstate .............. T ........

* New to state ...... e e e :

Previous years place of employment ................. b
Years teaching present course(s). .. ... e

NOohWwN =
z2
[1°]
.2
—
5]
o
@
(=g
5
Q
(ad

v ».  D. Certification ' ) _

1. Basis on which teacher certification wasissued .. ... .......... .
2. Type of cert}flcate held (e.g., life, admin., provisional, etc.) . ... ..
3. Subject area(s) of certification (endorsemerit) . ...............
4. Date certificate wasissued ............... e e
5
6
7

. ﬂDate certificate was utilized .......2....... SRR R
. " Date certifi€ate expires .. ..........ccovun. S
Certificate(s) held in other states ' .

» EMC . N .

Aruitoxt provided by Eic:
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.
Aruitoxt provided by Eic: - o

v
E. College Preparation . . ) N
. ,
1. Total Rours college credit .. ........... e e
2. Yearlastcreditwasearned ... .........ccviiiriieneaennnns
3. Degree(s) earned
N 1Y« T O e
b. Dateearned ... ¢ .vciitiiiii it ey
Cc. Collegename .....ooiiiiinranernernoenianonsnsonnns
d. College location .......... . e ..
4. Transcriptoferedits ......ooocviiiiiiiinnt €t
5. Number of ¢redits preparation in major teachingarea«.-«.-++-..
6. NSF supported projectsattended ........... .. covveennn.tn
7 ' e e
F. Salary -
1. Salary o e e eie e _
2. Daysofcontract ............ I, et eiieeaaanaans ..
3. Fuall-time or part-‘ime employee ... e e
4. Fringe benefits .. ....... et et ee e
" 6. Extrapay forextraduty ...... IR TP PPN i e
6. Percent of salary supported by federal funds. .:........ e
7 et
G. Miscellaneous
1. . Military experience .. ............ S DU e
2. Non-teaching job eXPeriences « .. v v ur e iieiieceaneeeans
3. e
. Teacher Supply and Need
Data collected by subjeg:t or grad.e : :

1. Dataon paramofessﬁm employées ........................
. [d
2 .

I T'eacher Aides

- Projected vacancies for January assignments .. .............
Positions remaining unfilled after September assignments . .. ...
Positions remaining unfilled after January assignments . ... .. ..
Teachers teaching out of their area of certification ., ........
Projected teacher graduate§ from state institutions within the state
State inktitution teacher graduates employed by the state:
State institution teacher gradu'ates unemployed

COoNOOLEWN =

’

ATTENTION: The source and frequency of collection information which is requested at this time constitutes
the last eharge to you p;ior to the CS® National Conference in Las Vegas, Nevada, January

25:30, 1973

data at the first general assembly.
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Projected vacancies for September assignments . .. ......... ‘

&

- You must bring this information with you to the conférence and be preparéd to surrender the
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