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I. Introduction . ’ : .

.
- . . . -

Egicnnvn SUMMARY: MATHEMATICS EDUCATION ~

Al
* ° ) -
. hd

~

* This historical study provides evidence on the status of mathematics

eguéiéioﬁ in the ZU—xear pegiod beginning in 1955, in order to ascertain
causes and effects of educational poiicy formation. Sinqg this time
period witnessed dramatic atéempts to georigdf the mathematics curriculum,
ins;ructiqp?l practice, and Feache} eduycation, thé process and outcomes

are ffaced in the .hope thad events of the past can be used to provide .

" guidance for making future decision-making ﬂbre‘rational.o

The\following qﬁestions are ad&ressed:

¢ (1) What were existing‘practices in mathematics education
for curriculum, instruction, teacher education, learner
performance, and needs assessments?

{2) Was" the information about practices used or ignored ¢

in decision-making concerning policy in education?

‘I1. The Research Approach . ) - .

Sincée this is a historical.study, the procedures focused, on obtaining,
searching, and analyzing the literature of the period. New informaticn
was not generated; rather, existing documents were collected and exarined

N\,
carefully. In p#¥ticular, publi%hed articles, committee repcits, and .

inflhential books were studied; pertinent documents from the ERIC data ~

‘ base, state educational archives, and other institut@%nal archives were
& . .

collected; and research reported  in journals, monographs, dissertations,

«

59
. and other sources was-cnnsidered. Documents were selected in terms of

(13 evidence of significance, (2) validity and generalizability‘pf con-
clusions from data, and (3) perception of the quality of the work.

Three major themes are treated: .,

<

9
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(1) The schools -- organizational, instructional, and

curricular patterns; student characteristics,
evaluation, materials, and costs.

o - 4 -

¥2). The teachers —- preservice and in-service education, .

background, competence, and behaviors. o o

(3) Needs assessments -- planning documents and assess;
ment results at fatiorfll and state levels.

A section of the report corresponds to each of these themes. Summaries
highlight major conclusions derived from the historical record. A con-.

cluding section attempts-to itegrate major findings and to anticipate

. trends for the immediate future. The task of deﬁerminingfgoals for future

activity in mathematics education exceeds the scope of this historical

record, although information is provided about the determination, imple-

-
<

mentation, and rationalityrof educational policy.
1I1. Findings , c

J
The Schools. Evidence describing practices in mthematics education
’ .

Selected highlights from each section provide a brief summary.

is presented, with an attempt to trace phrterns and the mode of decision-

making,.for seven areas of copcern. For most areas, no discernible patterns

.

could be'found; needs and the basis for. decisions were only rarely docu-

mented. The factors which influence practices are varied and complex;

4

change is not linear. ‘ r

A.  Ovérview, 1955-1975 - \ ‘ ' page 27
#The 20-year period witnessed:

. econtinuing curriculum reform
eextensive federdl funding, with federal policy- increasingly
affecting curriculum development

echanging roles for federal agencies as they assumed varying
degrees of responsibility for the cost,of curriculum’develop-
ment and teacher retraining

o ‘

~
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c.

>

) o an explosion in research as well as development efforts
o concern for the mathematically able, especially at the
secondary level, and for' the'disadvantaged, especially
at the elementary level
R

©The need for curriculum reform was génerated by: °

01955 - public dissatisfaction with existing curricular
outcomes: concern from mathematicians and
mathematics educators

€1965 - concern for the economically and educationally

’ disadvdntaged; reassessméent of the need for
mathematical rigor °

. .
¢ °

#1975 - patterns of declining achievement scores;

especially at the college-entrance level; ,
pressures for accountability - . . .o

"t

>

Organizational Patterns 'o page 31

®There appears to be no one organizational pattgrn which will
incréhse student achievement in mathematics.

¢The self-contained classroom at the elementary level and.the
- fixed-period schedule of the secondary school remain the
predominant organizational patterns. >

Curficulum and Centent o page 48&‘

‘®"New math' was nct a single phenomenén, but a two-decade series
of developments that evolved and changed coatinously.

oInitially, curriculum reform focused on the college-bound »
student at the secondary level, while most early elementary
- -projectd developed supplementary materials. Changes in
intent accompanied changing needs.
.Aa reflected in print, the content of school mathématics
curricula changed. The number and variety of courses offered
‘at the secondary level increased, but inclusion of "new

nath" content in the elemeatary school may_be illusory. o
(& »

CCurriculum guides vary in format and emphases, but have little ‘

variance in content. Behaviorally stated objecfives dis-
tinguish many 1965-1975 guides from earlier guides.

®Enrollment increased in secondary mathematics courses,

' especially in advanced courses. A large percentage of
students havé used materia’s from one or another of the
curriculum development priojects.

-

-
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. ‘ used may be of more importance t:ha.QQ how mdf

ani'ollment patterns seem relatively stable in the 19703,
with continyed small increases in gdvanced courses and .

- In basic or remedial mathematics.
“

D. What Goes On in Classt’ooms ‘. . i page 76

lKnowledge of what goes on in schools is limited, few studies
have described the actual classroom situation. However,
:I.t appears that: L=
.Approximately 20% of the elementary-scbool day is .
allocated to mathematics, with the number of
. minutes increasing as grade level increases. At .
the secondary-school level, approximately 200~300 -
minutes per week are allocated to mathematics. .
@A large pro’portion of \time is taken'up“by non-+ {
1nstructional activities; thus, how time ms .

time is available.

®Glassrooms have changedlitte over the past 20 years, despite

the innovations advocated. Predominant. patterns continue
to ber . ‘ &

.Instruééion with tbtql-claés groups

@Tell-and-show followed by seatwork at the elementary- .
school level, and homework-lecture-new homework at =~
‘the .secondary-school level R

eIt appears that no one mode of instruction can be'
considered best.

oFew variables consistently make a difference in

- school performance -

®Teachers frequently do not differentiate instruction.
They tend to gedr instruction to skills already
achieved by ;ﬁeir students. J .

1

®There is little evidence that self-fpaced programs .

for individualized instruction are any more effective
than "traditional" instruction, but they cost much
E?re than traditional instruction costs.
eThe disadvantaged student can profit from special
attention, but such students differ individually
more than as a group. .
\@The needs of the talented are not being well-served
in the 1970s. Enrichment programs are especially

. needed- for those in small schools.
. ]
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. - .. . c
- ' QAdvanced Placghent serves_ the needs of those using
4 llthematics better than of those majoring in mathematicso
"B. Evaluation of Achievement : page 83

. ~¢W-.The acope and role of evaluation has been greatly expanded
“'during the 20-year period. Evaluation information’ is ‘now
expected to provide guidance for programmatic decision.

OStandardized tests have assumed increasdng “importance.
T Recognition that sscores form tests are being misused has °
. ‘% S also increased. . .

‘®The greatest change in testing has been the increasing use
of objective-or criterion-referenced tests.

@ Instructional obje@tiﬁes and test items compare favorably
_on conternt involving computatipn, but not geometry, -
meaaurement, and other topics\\ .

‘\’iﬂ¥' Student Characteristics ) s page 96
®The range of mathematics achiévement scores increases as
grade level increases. o

\

OAttitudes toward mathematics are generally positive -in the
elementary school and aprear to peak at approximately age 12.

_ @While mathematics educators and teachers believe that attitudes

A T toward mathematics are related to achievement in mathematics,
) there appears to be no meaningful or significant relationship
3 between the two. . s

@ Sex-related differences are not universal across the factors
rglated'to mathematical ‘ability differences in aptitude and
achievement vary more with individuals than by sex.

@GCirls and boys at the early elementary level do not
differ significantly in mathematical achievement. In
. upper -elementary and junior high school year, differences .
T are not always apparent; when the$ do oceur, they-likely -~
favor boys on high-level tasks and gifls on computation.

&No conclusinns regarding sex differences can be reached
. . concerning secondary students; fewer girls take mathe-
B matics, however. y '

4

@Socioecsaomic factors appear to account for much of the
variance in mathematical achievement.
o
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Instructional Materials R BN o page 114 o

2 - .
, oThe textbook is the primary‘heterminant of mathematics curricula, A
. ; and many teachers use no instructional materials except text-
\ T book and chalkboard. > . : . .

- - L] ¥ ’

' QAbbut half the states have mandated textbook adoption lists, \
° with more listing multiple texts; however, a single text is
used in’ most classrooms. e .
;o .
eVariance aéross téxtbooks at the ~lemertary level is largely in . .
terms of amount of ‘gpace allocated to a topic, approach, zad o
design. At the .secoridary level, wider variance is obvious as
the type of course varies. Tl S . —~ . “
. dTeachers tend to follow the, textbook closely with regard to .
content -8election and sequencing, though components wh*ch they
* do not consider esséntial may be ignored. ‘ . : N
®Use of-manipulative materials decreases as grade levei‘increases;
however, use of such materials appears to be.effective at all age .o
levels and with all types: of studentq. . L I
. \ ' N
. #Computers are used more widely in mathematics ‘classes than in », “
any other subject-matter field. The problem solving mode B - . T

. .most often ySed. * -

a

67

®The hand-held calculator’ has the potential to change the curricular o

focus on computations ... : )

» o
? . -

H.” Costs of Instruétion .

page 127 - .
\ ®For at least 15 years, education has been-the largest item in
‘the budgets of most state and local governments; the amount of
federal funding for education has increased dramatically.
Y
. #The amount.of money devoted to mathematics instruction is
difficult to determing; 18% to 20% seems plausible ‘but cannot

be verified from available data. . A

L2

@The amount of money spent per pupil bas not been found in most -
studies to be significantly related to mathematical achievament. : -,

@Since 1968, ingreased.emphasis has been placed on evaluation -
of federally funded projects. ,Evaluation from outside reviewers
rarely indicates the degree of success that those involved-in a
project declare. i -

I.. - The Teachers . - ) ) page 178 _;
. . { . 3 i N N
Dramatic changes in the nature and quality of preservice and-.

in-gservice education transpired during the 20-year period.




; LN "-g. /'. *
QThe matbematical.background of students completing pre-
tvice programs increaaed significantly. .
o

oIeac2:;§4:re dcquiring’ a second ptofessional degree in ¢ .
$ . grea percentages and at an’earlier age than ever before.

! eTeachers want in-service education and prefer°tpat it

. be related to programmatic and instructional needs, -
2 s and be neitherapurely mathematical nor purely methodological.

.Leadership for in-service education at -tlie local school level

can appreciably change i:s character and teachers perception
of its VOrth. A - M [N .

¢ ’
1 ‘

oResearch provides little supportive evidence that participation
in in-service education improves the effectiveness of teachers,

- . . A\

L4

".gCompetence *of teacher,, whert assessed in terms of promoting ~
, _.mathematical growth of students, is apparently felated to a
T ) complex interaction of an assortment of factors. Teachers'

. mathematical background and attitudes.do not account for a.

substantfal amount of. the. variance in their students" per- .
-’ formance. N
. f.Competency-based teacher education (CBTE) does not appear
to be a significant factor of sustained impact on teacher
education programs. .

wi

.
.

OCcmputer 1iteracy and the background to use the computer . 7
in teaching .mathematics is not a component of certification:
requirements in most  states or in the institutions that
train teachers.,

Y * @The most significant trend in preservic teacher eéducation
*. is the move toward-incorporating pre-student—teaching field
experiences.

-
~
. ¥

s T @OThere is a significant trehd toward inCJuding laboratory
" or activity learning emphases.in both the mathematical’ and - -
methodological, phases of preservice elemantary teacher education.

: ' @The teacher shortage characteristic of,the 1950s and 1960s
hds given way to oversupply in the 1970s, but evidence suggests
that an-undersupply ~f secondary teachers in particular may

. otcur in the near future. » )

o
»

4 ) 1

J. Needs Asaessments " ‘: KR

-

Reflections of needs are evident in a variéty of sources. Most

-

involve goals; this type 1s the one to which the term "needs assessment”

— - . - Al

.
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‘1s'ap;11ed. The term. "progress assessnentﬁ_is usdd in referring to‘achieveéy—,

v

ot e . o 3

, teacher competency both in knowledge of content and methods

‘-

of teaching . . e, .- ..

- ’

odevelop better evaluation techniques .. N
‘ . improve cooperation between. mathematics educators in .
oo universities and schodls - ) . .

eDiscrepancy in the selection or ranking of goals -- between
, educators and public, college personnel a.id classroom :
teachers, students and teachers -- is common. )
. eIncreasingly, federal and state legisiation has been encroaching
on local control -of sthools. . . -

o Jf . . od

.' 2. Needs Assessments in the States ‘ ' ‘page 198

. —
’

QRelative}y little attention has been given in most states to ~—-
docament&ng the history, status, or nceds of mathematics education.

* <

CHathematics education per se is seldom cited in state goals;
it is most frequently one aspect of a coﬂpetency in basic skills
* goal. -

eimprove pre— and in-service teacher education, to strengtheL ..

I’nt and other status test data. ' - . . .
1. Rational Concerns L ¢ . ) page’ 193" .
] ) ) ‘:‘ t
: Repeatedly discussed and cited are the need to: . .
' ‘ ‘exanine mathematical goals in relation-to societal ‘ < T
- .needs . ‘ o
- " eexamine implications of technology — . LN {‘ i
SR _oestablish misrifal competencies ] R
' v
? 1dncrease attention to applications, statistics and Y.
v ' ' probability, problem sclving, the metric system, o T
. and basic mathematical wkills . \ oo
s Qprovide for individual needs, particularly of less- R
-i able pupils and the talented : - e iy P
i a » @ i a - u. *
cdmprove articulation of mathematics with other subjects Y
. and across grades ot ’ .
oo " v - . .
. .; o .conductgresearch on thn learning of mathematics, link )
- research and curriculum development, and improve the: . 7 |
» implementation of research . -

.- H
.
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oWhere needs assessments specific 'to mathematics have heen ’
conducted, bnth "knowledge of bacic* skills" and" "apolications
of skills to real-life problems"-have been high on the list" °

-
P

" of needs. . e -, , .

-

- - ,

QDiscrepancy among concerned groups is apparent in the pqiorities
assigned tb mathematical goals. . o .
Progress Assessment at .the Natioual Level page 238

- eNational Assessment’ of Educational Progress (NAEP) data 2
indicate specific strengths and weaknesses, although the’ .
i} real function of NAEP is to provide longitudinai information
-on the status of mathematical ac ievement. » ..

¢ . * & .

‘A comparison of data on computational skills indicated that -
: these skills are uvt acquired on the basis. of initial instruc~
. *  tiom, but perfo&::nce tends to stabilizelduring junior high

4 school.

’ 'S
QCollege-entrance and :gse other standardized test sdores -
indicate’declimes in achievement -across years, with more

>

W extensivé‘decreases for Verbal than fdr mathématical portions

of the tests. v, ] . .

4. , Progress Assessments in the States s " page 217

/ -
. OAs of Aprii 1977, eight’states had minimal competend& legislation,
*~ . 710 had scate board of education rulings, and legislation was

pending in 10 states. ' .
7

@As of June 1974, thirty states had some type of §ccountability
legislation, . . .

>

E] 2

oState. progress assefsments vary greatly in s . of objectives,
. type of test; and reporting procedurzs. -0
.

- eConteiit areas in which weaknasses have been identified by
agseggments ‘are ones which have long been known to.be difficult;

Lo fractions, dfvision, and' subtraction with~regrouping head the
- 1ist. ' ’ o . N _ .

.V, Synthesis and,Conclusions . ) ' .

The purpose of the study is to describe the'evidenceAthAt bears on

the rationaiityjof making policy &ecisions_in mathematics education. The
=3 P ':‘ ’ .

-

. evidence uhows that progress and change have resulted form federal inter-
. o 4

vention. Some claim that hgs\federal investment in mathematics education ~

= .

CU
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has_been the vital_margin in determining whether a change would be realized
: ; . - . Y
or.not. We see little evidence that the future will be otherwise. Thus,
& ) :

thoughtful policy formulation at the federal level is critical-stﬁce.it_ -
o guides theAinvestment of dollars for mathematics education.

" - < » . +

It is not sufficient simply to recommend increasing the ngnitude of

'tbe investment in mathematics education to make desired changes. More o

money must be invested wisely in order to accomplish change expeditiously
L. T and efficiently in the areas of greatest need in mathematics education. '
. Bccognition of deficiencies in policy formation processes .i%-an important
first step coward improving the payoff of the investment toward improving

A ‘the learning and the teaching of mathematics in the schools.

‘Three sources of failure in _the process of policy formation for :

- N
v . . .
.

, mathematics edutatlbn are apparent: o. ' . e
g tb ¥ ¥
N . (1) - Educational policy is frequently determined without
/} , ' collecting enough information to allow the process . o
0 ", - to be rational. i
) s R . o
. (2)' Educational policy is frequently constructed without
¢ At
L . using information that is readily available. o, :
r - (3) The point at which values enter into’ policy formation ;
. . and the effects of the differences in the values held . .
’ by various groups concerned with the schools are fre- '
’ quently not recognized in determining priorities. .
;*«w~—w~r~"4“ ~Documented in the report are numerous examples of the first type
of failure. Regarding practices in the schools: - .
oToo little is known about what happens in the typical \ -
classroom.
dToo little is known about the extent to which teachers
differentiate instruction. . » . -

L little<is known about the extent and thure of =«
teachers' use of instructional materials and tools.

T
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" formation collection or for deciding what‘research to snpportcand fund.

. . .
- - P N L 1o TR Y v SN T g - -y —
- .

@The extent of teachers' dependence on drill—and-
practice teaching strategies in not known. ~
Regarding teacher education practices: o
" ——t .
. eData concerning supply and demand of secondary
mathematics teachers are only conjectural. l
° /f\ : .o
oTco little is known about the characteristics ) !
~ of teachers not participating in 1in-service '
T activities. ‘ . o
<
OToo litcle is known about how much, what kind, o ¢ ["‘
and when early field experience is best or how . . : - :
‘it actually contributed to helping the pros-
pective. teacher become competent.

R ' ®The characteristics of teachers"that contribute
to the effective learning of mathematics by
students are neither well-described nor verified.

%

-

* The sections on existing practices describe many other blank spots
- B .

in the knowledge base for effective policy'formation;“ A major difficulty

is that these missing segments are not used to' define priorities for in-

-

- e » we '
‘Failures of the secund type —- formulation of policy without using - <

rd -

‘available knowledge -~ are also readily apparent. Often tae collection’

of’information confirms what has been known previously. Sone aspects of

achools and schooling have an inherent stability and resistance to change.

-.The formulation of policy frequently.has not recognized this reality, and*® °

both energy and resources have been vasted in addressing the wrong concerns.

Shifts in.interest and in funding levels in a. variety of areas in > -

Y

-mathematics education indicated.shifting priorities. However, it often

N . vy .- N
appears that these shifts have been based on little evidence about exist-

ing practices. Needs asselsments confirmed existing problems and issues

[ . .

rather chan being fadlike in character,.is ‘at stake. )

The third type of failure -- not recognizing the point at whic the -
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yalgee of various groups enter into policy formation -- is similarly evident.
Policy making was'described in terms.of qperation at two levels, one in-
corporating professional judgments based upon information and the other

that is political and reactive to prevailing societal attitudes and values.

Change results only when there is significant agreement across the two

A

- * 4
levels. Needs assessments must Systematically garmer information not only

1)

relative to the schools and their performance, but also on the prevailing

<

*gsocietal ethos that is a necessary condition for acceptance and supportn
7

of change, Accurate ‘and meaningful information must also be disseminated

to develop broad bases of support and to improve rational decision—making.

>
v

The éaps between expectancies and priorities of various groups need to be

£

narrowed.

A
IS

Policy formulation at the federal level typically has ignoted exist-
ing Practices in the‘§chools except as mirrored in the disquietude of
society. Information was collected after-the-fact of policy decision to

_confirm the actions taken. The amazing, significant conclusion indicated

‘. by this study is that progress has’ been made without systematic information

Ny

colleﬁiion about existing practices. Apparently, the’ societal/political
ethos is sensitiye enough to the goals, aims, and objectives of education
to proyide substantial direction. Thus efficiency in promoting~cﬁangg”is
the real problem to be faced. The inplkication is that not only must appro-

priate kinds of information concerning practice in the schools be collected:

- sound application of this information must be made.

’
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TERMS USED IN SEARCH OF ERIC DATA BASE

Searches were limited by the rerms Science and Mathematics
(partial descriptors) raspectively. -

1. Student Outcomes

Student MNeeds
Student 7 itudes
Student Interests
. Studeat Opinion
Student Problems
Student Reaction
Achicvement
Achievement Need
. Teacher Attitudes
Teacher Characteristics
Teacher Distribution
Teacher Influence
Teacher Responsibility
Teacher Role
Academic Achievement
Administrative Change
Administrative Problem
Administrator Attitudes
Community Attitudes
Community Change
Community Influence
Community Involvement
Mathematics Teachers
Science Teachers

2. Needs Assessment

Achievement Tests

- Educational Needs
Norm Referenced Tests
State_ Programs
Statistical Data .
Student Evaluation
Technical Reports
Test Results
Academic Achievement
Academic Performance

. Educational Objectives

Student Testing
Testing Programs )
Educational Assessment
Program Effectiveness
National Surveys
Educational Assessment

26
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2.

3.

Needs Assessment {continued)

'

State Surveys
Statistical Surveys
Needs

Student Needs
Achievement Need
Educational Policy
Problems (txt)
Enrollment Trends
Educational Trends

Teachexr Preparation

Teacher. Certification
Credentials

Teacher Certificates

Teacher Education Curriculum
Teacher Employment ‘
Teacher Qualifications

" Teaching “%ills

Performance Based Teacher Education
Preservice Education T
Inservice. Teacher Education

Science Institutes

Summer Institutes

Teacher Background

Teacher Evaluation

Facilities/Equipment

Facilities (txt)
Greenhouses
Laboratories
Planetariums
Equipment

School Planning

Effectiveness/Bfficiency

Cost Effectiveness
Educational Assessment
Evaluation Criteria .
Educational Accountability
Management by Objectives
Performance
Teacher Effectiveness -
Performance Contracts
Productivity
Program Effectiveness
Responsibility
School Responsibility
Educational Improvement
Educational Innovation
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) 5. Effectiveness/Efficiency (continued)

Educational Economics
Organizational Effectiveness
Resource Allocations
Educational Responsibility
Effective Teaching

. 6. Student Characteristics

Academic Ability
Student Ability
. Average Students
s Low Ability Students

- * Academic Aptitude
Student Characteristics
Student Evaluation
Student Interests
Student Motivation
Student Science Interests
Student Self Image
Attitudes (txt) -

7. Curricula Patterns

Curriculum (txt)

Program Descriptions

Course Organization

Units of Study (Subject Field)
Course Description

Science Course Improvement Project
Insttuction

8. Career/Success

Science
Mathematics
Career Choice
Career Education
Career Planning
Careers

- : : Science Careers

9. Research

Evaluation
Research Reports
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DISSERTATION ABSTRACTS INfERNATIONAL




KEY WORDS FOR SEARCHING .

DISSERTATION ABSTRACTS INTERNATIONAL

The tera EDUCATION should be used as a major term, used ‘as an and
term with the list. To aveid a large number of false hits, the combined

term PHYSICAL EDUCATION should be used as an and not term.

Anatomy Field Natural
Astronomy Force Nature -
Atom Forces ' Nuclear
Atomic Nucleus .
—_—

Gas B
Biochemical Gases Oceanic
Biochemistry Genetic Oceanography
Biological Genetics Oceanology ¢
Biology Geological Oxidation
Botany Geology

Particle T e e

Cell Ion Physical
Cells Ionic Physics
Chemical Ions " Phyriologiecal
Chemistry Physiology
Conservation Planetarium

Kinetic

Kinetics
Density ) Radiation
DNA Radio

Laboivatory Radioactive

Light RNA
Earth Liquid
Ecological Liquids
Ecology Science
Electric Scientific
Electrical Magnet Sciences
Electricity Magnetic Sea
Electromagnet Magnets Sound
Electromagnets Marire Space
Electromagnetic Mechanical Speed
Electron Mechanics
Electronic Medical
Electronics Meteorology Velocity
Electrons, Microbiology Volume
Element Model
Elements Models
Engineering Molecular Weather
Environment Molecule
€nvironmental Molecules
Evolution Motion Zoology -
Expgrimenp 200
Experiments Zoos
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ORGANIZING CHECKLIST

DOCUMENTS

Type of Document

I. Survey or Summary of Information

-Enrollments
-by courses/levels
-sex ratios
-gsocioeconomic ratios
-attrition/drop out rates

-Curriculum/Course Offering
-required
~elective
-special program/student groups

Curriculum Materials Usage
-texts
.- =supplemental materials, etc.

-Instructional Practices

-Teacher Information

-work load | )

~-certified--noncertified

~in-area--out-of-area

-number of teachers teaching
each course/level

-degrees, advanced work

-specialists/department heads

-Equipment/Facitities

-Financing/Budgeting
. -state expenditures for
science, math, social
science
-state supervisor, budget
-efficiency/cost effectiveness
of program

II.Policies, Regulations, Mandates
-Curriculum and Instruction
-required courses, sScope
and sequence
-special programs (special
groups, EMR, etc.)
-graduation requirements:
credits, courses, per-
formance, competence,
etc.--exemptions.

Textbook or Curriculum Adoption
¢ -adoption lists
-scope and sequence
-process of change

1955-59

1965-69

1970-now

256
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fype of Document Year
1955-59 1960-64 1965-69 1970-now

¢
II. Policies, Regulations, Mandates
(Cont.)

-Teacher Preparation
-certification
-re-certification

. -maintaining certification

=-Accreditation Requirements
» ~schools . .
-colleges and universities
. . (teacher education)
~Accountabjlity
-plans, summaries

III1. Guidelines, Units, Syllabi

-Required Courses

-Elective Courses

-Special Topics (cross disciplinary, etc)

IV. Teqsting, Evaluation

-Pilot Testing of Programs/Materials

-Achievement

-Attitudes

-Instruments/Units of Andlysis

V. Planning Documents

-Needs Assessment

B + -Statement of Needs

-Systematic Process/Components,
Persons Involved

’

-Use and Purposes: of Planniug
Information

-Plans/Policy Statements
-three year plans, etc.
-staffing patterns

VI. Legislation

-Any Pending Legislation
Related to Education
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AACTE

ACE

ACT

AETS
AIR
AYI
BSCS
CBA
CBTE -
‘ccsp
CEEB
CHEMS °
COPES
EPIE
ERIC

, ESEA

ESCP

ESS

HEW

IPS

ISCS

ISIS

ETS -

American Association for the Advanceme;t of Science
American Association of Colleges of Teacher Education
American Co;ncil on Education
American bollege Testing Program .
E]
Association for the Education of Teachers in Science
American Institutes for Research

Academic Year Institute

Biological Sciences Cuvriculum Study = «

Chemical Bond Approach

Competency Based Teacher Education

Cooperative College School Program

College Entrance Examiéation Board

Chemical Educat%on Material Study

Conceptually Oriented Program in Elementary Science
Educational Products Informaéion Exchange
Educational Resources Information Center
Elementary and Secondary Educatlon Act
Earth Science Curriculum Project
Elementary School Science .
Educational Testing Service

Department of Health,-Education and Welfare
Introductory Physical Science

Intermediate Science Curg}culum Study

Individualized Scilence Lnstructional System
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LEA

MINNEMAST
NAEP
NARST

NASDTEC

NCATE
NCES
NDEA
NEA
NIE
NSF
NSTA
PACE
PBTE
PSSC
SAPA
SCIS
SAT
SEA
SES
ST
SSMA

UPSTEP

USMES

Local Education Agency,

Minnesota Mathematics and Science Teaching Project

National Assessment of Educational Progress

¢ [}

National Association for Research in Science Teaching

,National Association of State Directors of Teacher Education

and Certification’
National Couricil for Accreditation in’ Teacher Education
National Center on Education Statistics
National Defense Education Act
National Education Associlation ' g
National Institute of Education
National Science Foundation
National Science Teachers Association
Frojects to Advance Creativity in Education
Performance Based Teacher Education
Physical Sciences Study Curriculum
Science-A Process Approach
Science Curriculum Improvemeng Study
Scholastic Apptitude Test
State Education Agency
Sscio—economic Status
Sumner Institute
Schoou Scienée and Mathematics Association
Undergraduate Pre;service Teaéher Education Program

Unified Sciénces and Mathematics in the Elementary School




