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OVERVIEW OF STATE INDICATORS OF SCIENCE
AND MATHEMATICS EDUCATION

The Council of Chief State School Officers (CCSSO) is
leading the development of a statc-by-state system of
indicators of the condition of science and mathematics
education. The state indicators will aid state, national, and
local education decision-makers in assessing the rate at which
progress is made in improving the quality of science and
mathematics education in our schools.{Many of the state
education policy reforms in the 1980s were aimed at
improving the quality of science and mathematics education
in elementary and secondary schools. States have raised
standards for teacher certiiic »tion, increased course require-
ments for graduation, revised state curriculum frameworks,
and established new and innovative statewide student assess-
ments)The national educational goals set out by the President
and governors in 1990 provided a target for improving
science and mathematics learning of all students, becoming
first in the world by the year 2000. The goals statement
emphasizes the importance of a sound capacity for assessing
performance towards the achievement goals (National Gov-
ernors Association, 1990). Both state and national efforts to
improve science and mathematics educationrequire asystem
of reliable, periodic indicators for tracking progress.

The CCSSO Project on Science and Mathematics Indica-
tors, supported through a grant from the National Science
Foundation (NSF), has two objectives: (1) to improve the
quality and usefulness of data on science and mathematics
education, so state policymakers and program managers can
make more informed decisions; and (2) to define and
implement a set of indicators, national and statc level
analyses of progress in improving science and mathematics
education.

SUMMARY OF STATE SCIENCE AND
MATHEMATICS INDICATORS FOR 1990

This report provides the first ever state-by-state data on
key indicators of the condition of science and mathematics
education in schools. The indicators are based on two data
sources. First, state departments of education collected data
on students and teachers in public schools, and reported the
data to CCSSO using common definitions and categories.
Data on course enrollments were reported by 38 states and
47 states reported data on teacher characteristics. National
estimates were computed using statistical imputation for
missing states. Second, data from the National Center for
Education Statistics’ Schools and Staffing Survey were
analyzed to obtain additional indicators of science and
mathematics teachers. The Survey includes a national- and
state-representative sample of public school teachers at
elementary and secondary levels.

Instruction and Participation In Science and
Mathematics

Course Taking in Mathematics. As of the 1989-90 school
year, we estimate that nine percent of public high school
students in the U.S. take calculus by the time they graduate,
49 percent take aigebra 2, and 81 percent take algebra 1. Two
percent of students take advanced placement calculus. These
statistics are based on state course taking data reported by
common categories and definitions. Course taking varies by
state at ail levels, e.g., the proportion of students taking
algebra 2 varies among states from 65 percent to 33 percent.
High school mathematics courses taughy with an integrated
curriculum approach are incorporated in the state indicators.

Course Taking in Science. Using 1989-90 state course
taking data in science, we estimate that 20 percent of public
high school students in the U.S. take physics by the time they
graduate, 45 percent take chemistry, and 95 percent take
biology. The proportion of students taking chemistry varies
by state from 62 percent to 33 percent. Enrollments in
advanced placement courses are two percent in biology. one
percent in chemistry, and less than one percent in physics.

Elementary Instruction. Elemeatary teachers report that
they spend 4.9 hours per week on mathemasics and 3 hours
per week on science in grades 4-6 in the median state. The
state figures for mathematics vary from4.1 hours to 5.5 hours
per week, and the time spent on science varies from 2.2 to
4.1 hours per week.

State Policies and Course Taking in Science and Mach-
ematics. The state indicators on high school course taking as
of 1989-90 confirm other research showing increased
enrollments in science and mathematics during the 1980's
when state graduation requirements were aised in many
states. State course taking rates show somewhat higher
enrollments at all levels but the larges: increases were at the
level of algebra | (to 81% of students) and first year biology
(to 95% of students).

State Policies and Mathematics. Eleven states requiring
from two and a half to three credits of mathematics for
graduation have a median of 10 percent more students taking
mathematics courses than states requiring two credits or less.
However, the high requirement states have a median of only
two percent more students taking upper level mathematics
courses, e.g.. geometry through calculus. These results
indicate that, on average. higher state graduation require-
ments do not necessarily lead to substantially more students
taking upper level mathematics courses. There are individual
state exceptions to this pattern.

State Policies and Science. Five states requiring two and
a half to three science credits have a median of nine percent
more students enrolled in science than states requiring two
or fewer credits. The high requirement states have a median
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of four percent more students taking upper level science
courses, e.g.. chemistry, physics, and advanced biology.
There is someevidence that a science graduation requirement
above two credits is related 1o more upper level science
course taking, but the data are not conclusive because of the
small number of states with higher science requirements.

Gender Differences. Girls and boys in all 16 states that
reportcd data by gender have almost equivalent rates of
enroliment in science and mathematics courses up to ad-
vanced course levels. In most states, boys have higher
enrollments in physics and advanced mathesnatics courses,
e.g., trigonometry and calculus, and girls have higher
enrollments in advanced biology courses.

Need for Data on implemented Curriculum. To analyze
the quality of the curriculum that is provided to students,
information is needed on content of the implemented
curriculum, and particularly how the content in a course or
grade level varies within and among states. CCSSO will be
working to develop an appropriate methodology tor collect-
ing such information on a state-by-state basis.

Teacher Quality and Teacher Supply and Demand

Total Current Teachers. In grades 9-12, there are a total
of approximately 111,000 teachers of mathematics and
102,000 teachers of science in the 50 states and D.C.

Teacher Preparation—Teaching Out-of-Field. Among
teachers in 30 states, nine percent of high school mathematics
teachers are not certified in math, and eight percent of' biology
teachers, eight percent of chemistry teachers, and 12 percent
of physics teachers are not certified in these fields. State-by-
state data show that some states have 20 to 30 percent of
mathematics and science teachers assigned out-of-fieid while
others have none out-of-field.

College Magjors. Forty-two percent of all high school
teachers of mathematics have a mathematics major. and 54
percent of all teachers of science majored in a science rield.
The percent of teachers with majors in mathematics varies
by state from 20 to 62 percent, and in science from 31 to 73
percent.

Equity in the Teaching Force—Gender. The majority of
high school science and mathematics teachers are male, but
the gender distribution varies by field. Forty-five percent of

mathematics teachers are female, while 22 percentof physics
teachers are female. T"- percent of female teachers in
mathematics varies by state from 21 to 69 percent, and the
percent of female teachers in physics varies by state from 10
to 49 percent.

Race/Ethnicity. State data on the race/ethnicity of science
and mathematics teachers show that there is a wide disparity
between the supply of minority science and mathematics
teachers and the proportion of minority students in virtually
all states.

Current Teacher Supply—Primary Assignments. State
indicators of science and mathematics teachers are reported
by primary vs. secondary assignments. In the median state,
82 percent of high school teachers of mathematics have their
primary assignment in mathematics, 63 percent of teachers
of biology have their primary assignment in biology, and 24
percent of teachers of physics have their primary assignment
in physics.

Teacher Age. Based on state Gata, 19 percent of high
school mathematics teachers and 22 percent of science
teachers are over age 50. By comparison, 21 percent of all
high school teachers are over age S0. The proportion of
mathematics teachers over age 50 varies by state from 10
percent to over 30 percent.

School Conuitions—Class Size. The average class size in
high school mathematics is 21 students per class and the
averrge class size in science is 22 students per class. These
figures compare with an average class size in high school
English of 22 students per class. States vary in average
mathematics class size from 14 to 29 students and in science
class size from 15 to 28 students.

Number of Teachers and Schools per State. State data
show that 11 states have more high schools than assigned
chemistry teachers, and 28 states have more “igh schools
than assigned physics teachers.

Better State Data on Teacher Quality. The state science
and mathematics indicators provide basic information on the
characteristics and qualifications of teachers. Many states
expressed a need for information on the quality of teacher
knowledge and skills in their subject and their teaching
practices. CCSSO will be working to develop a method of
obtaining these kinds of data.

I'1



DESIGN FOR STATE SCIENCE AND MATHEMA (ICS INDICATORS

The State Science and Mathematics Indicators Project is
partof the efforts of the CCSSO State Education Assessment
Center to establish a system of state-by-state educational
indicators that are used to regularly report on the condition
of education in the nation and states. The Assessment Center
was established in 1985 to coordinate the development.
analysis, and use of state level data. The Council charged the
Assessment Center witn implementing an education indica-
tors model for reporting state-by-state data. The CCSSO
indicators model (1985) has three components: (a) state
educational outcomes, (b) state education policies and
practices, and (c) state context. The objective is to analyze
student outcomnes by indicators of state policiesand education
practices, and account for differences in state demographic
and fiscal characteristics.

indicator Models for Science and Mathematics

The CCSSO Project on science and mathematics indica-
tors is consistent with other efforts of the National Science
Foundation to assess science and mathematics education in
the nation. In the 1980s, NSFcommitted sigraficant resources
toward developing a set of indicators that would provide a
reliable basis for systematic. regular monitoring of the
condition of precollege science and mathematics education.
NSF's Office of Studies and Program Assessment in the
Science and Engineering Education (now. Education and
Human Resources) Directorate has supported several pro-
jects aimed at developing a system of indicators of the
condition of science and mathematics education in the
nation's schools, including a national survey of science and
mathematics teachers (Weiss, 1987). analyses of the quality
of current science and mathematics education indicators and
recommendations for improvement (Raizen and Jones. 1985:
Murnane and Raizen, 1988), planning for a national indica-
tors system (Shavelson, et al., 1987). and analyses of the
International Association for Education Evaluation (IEA)
assessment of mathematics (McKnight, et al.. 1987).

The results of NSF's activities with science and mathe-
matics education indicators are documented in its biennial
report to Congress, Science and Engineering Indicators, in
the chapter on “Precollege Science and Mathematics Educa-
tion” (National Science Board, 1989). The chapter reports
on the status of science and mathematics education using an
indicators model that includes: inputs (e.g.. teacher quantity
and quality, curriculum content), processes (instructional
time, course enrollment), and outcomes (student achieve-
ment). CCSSO's Science and Mathematics Indicators Project
will biennially report state indicators using a similar model
of educational indicators.

The state science and mathematics indicators are also part
ofthe annual CCSSO repont, State Education Indicators. This
repor wasestablished with the state superintendents decision
in 1985 to develop and publish state-by-state comparative

datato provide a valid basis for tracking educational progress
in the U.S. (CCSSO, 1989a).

CCSSO0 has worked with state departments of education.
national education officials, scientists, mathematicians, cdu-
cators, and researchers to select and develop a set of priority
indicators for science and mathematics. Three major steps
were included: (a) identifying desired indicators based on
research and policy needs: (b) obtaining input from states on
state data and indicator needs: and (¢) planning with states
for a state data reporting system.

Selection of State Indicators

In the first year of the Project. a conceptual framework
paper was developed which reviewed existing knowledge
about, #nd needs for. better indicators of science and
mathematics education and outlined a rationale for selecting
indicators based on a model of the education system (Blank.
1986). The paper was based on recent studies concerning the
condition of science and mathematics education and educa-
tional indicators (National Science Board. 1983: Raizen and
Jones, 1985; Shavelson, et al.. 1987; Murnane and Raizen.
1988: Oakes. 1986: Weiss. 1987). A Project Advisory Board
(comprised of scientists, mathematicians, researchers. edu-
cators, and state and national education officials) used the
conceptual framework as a starting point in identifying a list
of ideal indicators that would be desirable for measuring
progress in science and mathematics education at state and
na‘ional levels. Six categories of indicators were specified:
student outcomes, instructional time/participation, curricu-
lum conteni, school conditions. teacher quality. and equity.

Analysis of Priority Indicators. The ideal indicators were
analyzed against current data availability using results of a
survey of state departments of education and a review of
national surveys. A task force comprised of state education
specialists and Project advisors used the analysis in recom-
mending a set of indicators that should be given high priority
for development on a state-by-state basis. The priority
indicators coud be based on existing data sources or require
new data collection. Three criteria were used in selecting the
priority indicators: (a) the importance and utility of an
indicator at national and state levels. (b) technical quality of
data that can be obtained. and (¢) the feasibility of obtaining
the required data. The priority indicators are fisted in Figure
I with the recommended source of state-by-state data.

Input from States. A survey of state departments of
education was conducted in the 1irst year of the Project to
determine the availability of state data on the ideal indicators
and to identify state interest in indicators (Blank and
Espenshade. 1988a}. Teams of state specialistsin assessment.
science and mathematics curriculum. and information sys-
tems were asked to respond to the survey. The survey also
covered state policies related to science and mathematics
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education, including curriculum, teacher certification, test-
ing, and graduation requirements (Blank and Espenshade,
1938b).

The ideas and interests of state departments of education
concerning ~cience and mathematics indicators were also
obtained through a series of five regional conferences. The
conference sessions included presentations by nationai ex-

. perts on education indicators, discussions among states on

the development and use of indicators, and meeting of Project
staff and state represcntatives to analyze the capacity of each
state to collect and report data.

Plan for Reporting Data. A data reporting plan was
designed for the priority indicators to be obtained from
state-collected data. The Project staff met with a task force
of state data managers and science and mathematics special-
ists to develop a data reporting plan for three indicators:
secondary course enrollments in science and mathematics,
characteristics of science and mathematics teachers, and
teacher certification status. The plan included a taxonomy of
cours. categories, definitions of the categories, teacher
assignment and certification categories, and formats for
reporting state-aggregate statistics.

A consensus process was used to develop a data reporting
plan that would produce comparable state data. State repre-
sentatives worked together to define common reporting
catcgories that are sufficiently specific toprovide meaningful
analyses of enrollment irends and teacher characteristics, but
also broad enough to accommodate differences in state data
definitions and categories. The consensus process was
significantly aided by including state specialists in science
and mathematics (data users) as well as state data managers
(data providers) and by having representatives from large and
small states. A pilot study of the plan was conducted with
data reported by 10 states for the 1987-88 school year. With

the results of the pilot test, a state task force revised the plan,
and data reporting instructions and forms were prepared.

Inthe 1988-89 school year, 39 states participated in a trial
run of the data reporting plan. Data were collected by state
departments of education using regular state-designed infor-
mation systems, the data were reported to CCSSO, and a
preliminary report on the indicators was produced (Blank,
1990). The report illustrated uses of the state-by-state
indicators, and it was used to obtain feedback from NSF,
states, and Project advisors on how data and analyses should
be reported.

METHODOLOGY FOR COLLECTING DATA

CCSSO requested that all states collect data on indicators
of student course enrollments in science and math, teacher
characteristics, and teacher certificationas of October 1, 1989
(CCSSO, 1989b). Then, staes were asked to report state
aggregate numbers onthe indicators to CCSSOusingacommon
reporting form. The data were reported on students and teachers
in public schools only. In 1989-90, a total of 47 states reported
data on one or more of the requested indicators. In succeeding
biennial cycles of data reporting, CCSSO will be working to
have complete SO state participation.

States used their own data collection instruments. About
half the states collected universe data on course enrollments
and teacher characteristics with a questionnaire completed
by all teachers. Other states collected universe data on course
enrollments with a school level form and collecied universe
data on teacher characteristics with a teacher questionnaire.
One state used a sampling method for collecting data on
course enrollments. All states reporting on teacher certifica-
tionstatus used computerizedstatecertification files. CCSSO
surveyed states on their data quality and data editing
procedures. The average state had comiplete data from over

Figure 1
Priority State Indicators of Science and Mathematics Education (Approved by CCSSO, November 1987)

PRIORITY SCIENCE/ MATHEMATICS INDICATOR

Student Qutcomes
Student Achievement
Student Attitudes/Intentions

Instructional Time/Participation
Grades 7-12 Course Enrolliment
Elementary Minutes per Week

Curriculum Content
Students’ “Opportunity to Learn™

School Conditions

Class Size by Subject/Course

No. of Course Preparations per Teacher
Course Offerings per School

Teacher Quality

Courses/Credits in Subject

Teaching Assignnients by Subject, by Age. Gender, Race, Ethnicity
Teaching Assignments by Certification Field

Equity
Gender and Race/Ethnicity of Students and Teachers

DATA SOURCE

NAEP (not yet reported)
NAEP (not yet reported)

Sta.e Data (CCSS0)
Schools/Staffing Survey (SASS) (NCES)

Data not avatiable

SASS (NCES) or State Data

SASS (NCES)
State Data (CCSSO)
State Data (CCSSO)

State Data (CCSSQ)

—
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99 percent of respondents (schools or teachers). Further
information on state data collection and reporting are
available from CCSSO.

For this report, CCSSO also analyzed data from national
level surveys conducted by the National Center for Education
Statistics (NCES). The Schools and Staffing Survey (SASS),
conducted in 1988, provided data on teacher preparation in
science and math, teachers’ work load, and elementary class
time. State data reported to NCES through the Common Core
of Data for 1989-90 provided state totals on student
membershjp, teachers, and schools. Data from the NCES
National Transcript Study (Westat, 1988) were used to
compute cohort statistics based on state course taking
patterns.

OTHER PROJECT ACTIVITIES WITH STATE
INDICATORS

CCSSOhas undertaken several otheractivities to improve
indicators of science and mathematics education. With
support from NSF, CCSSO organized a conference on
“Alternative Methods of Student Assessment” in January

. 1989. The conference, attended by representatives from 35

states, presented results of recent studies and experimentation
with hands-on exercises and performance assessment in
science. Presentations were made by representatives of the
Second International Science Study, Educational Testing
Service, National Center for Improving Science Education,
and the state departments of education in Connecticut, New
York, Michigan, and California (Blank and Selden, 1989).

CCSSO convened a two-day meeting of state science
supervisors and researchers to begin planning for indicators
of elementary science. A draftschool level survey that would
provide several indicators for states was developed, and it
was circulated to states for their consideration and use. No
decision has been made on implementation of the survey on
a state-by-state basis.

Finally, CCSSO has produced several reports from the resulis
of the 1987 survey of states, including a report on state policies
on science and mathematics education and a 50 state analysis
of available state data, Three reports have been produced on the
design and use of state indicators. All the products from the
CCSSO Project are listed in the References section.
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RESULTS OF STATE SCIENCE AND MATHEMATICS INDICATORS: 1990

The initial results on state-by-state indicators of science
and mathematics education are reported according to the six
caterories of indicators selected by the Project Advisory
Board: student outcomes, instructional time/participation,
curriculum content, school conditions, teacher quality, and
equity. Indicators of educational equity are included in the
descriptionand analysis of indicators in the five other categories.

INDICATORS OF STUDENT OUTCOMES

Two indicators were selected under the first category,
Student Outcomes. State-by-state data on student achieve-
ment in science and mathematics and student attitudes
concerning science and mathematics education wi.’ be
available through the National Assessment of Educational
Progress (NAEP). The CCSSO Project will report these
indicators as they become available. In 1991 the first state
level results on mathematics at the 8th grade level will be
released. In succeeding biennial assessments of NAEP,
additional levels of mathematics and science will be tested
and results will be reported. The 1992 NAEP will expand
state-by-state mathematics assessment to 4th and 8th grade.
CCSSO is currently leading, a consortium of education
organizations, scientists, and educators in developing the
assessment objectives for the 1994 NAEP in science.

INDICATORS OF CURRICULUM AND
INSTRUCTIONAL TIME/PARTICIPATION

CCSSO has developed state indicators that can be used to
track the progress of states and the nation in providing and
improving science and mathematics education.

National Commissions and State Policy Reforms. The
national commission reports of the 1980s recommended
increases in science and mathematics iustruction for all
students (National Commission on Excellence in Education,
1983; National Science Board Commission on Precollege
Mathematics, Science, and Technology Education, 1983.
Task Force on Education for Economic Growth, 1983;
Twentieth Century Fund, 1983). The poor performance of
American students on international assessments in science
and mathematics and the relatively low amount of instruction
in these subjects for the average American student were
frequently cited in the reports as evidence of the fundamental
problems in our schools and as a rationale for proposed
education reforms. A Nation at Risk recommended three
mathematics and three science courses be required for high
school graduation and that science be made a “new basic™ in
elementary school.

Many of the state reforms in the 1980s were aimed at
setting higher standards for the amount of mathematics and
science instruction in schools. From 1980 to 1987, 43 states
increased mathematics course requirements for graduation,
and 40 states increased science requirements (Education

Commission of the States, 1984, 1987; Blank and Espensh-
ade, 1988b). By 1987, 26 states had a state policy giving
direction or recommendations to schools on the amount of
time to be spent on elementary science and mathematics
(Blank and Espenshade, 1988b).

In a 1988 report on science and mathematics indicators,
the National Research Council recommended the develop-
ment and use of indicators of the amount of instructional time
spent on elementary science and mathematics and secondary
course enrollments in science and mathematics (Murnane
and Raizen). These indicators would not measure time
elementary students are engaged in learning in science and
math, nor would they measure the content of science and
mathematics curriculum students are taught. However, they
do represent important differences in student opportunities
for learning science and math. Elementary instructional time
has been shown to be positively related to student achieve-
ment, especially in mathematics because few students learn
mathematics outside of schoal (Husen, 1967; McKnight,
1987). Instructional time in these subjects has also been
shown to vary considerably by school and teacher (Goodlad,
1984; Weiss, 1987). Research with large national surveys
and international surveys (e.g., National Assessment of
Education Progress, National Longitudinal Study, High
School and Beyond, and Second International Mathematics
Study) has demonstrated the importance of student course
taking in science and mathematics for student learning
(Jones, et al., 1986; Dossey, et al., 1988; Mullis, et al., 1988;
Rock. et al., 1985; McKnight, et al., 1987).

National Studies. Analyses of student course enrollments
from transcripts of a national sample of students in 1982 and
1987 show that course taking inscience and mathematics has
been increasing. The average number of credits earned in
mathematics increased from 2.4 to 2,98, and the average
number of credits in science increased from 2.19 to 2.63,
which is an increase of half a credit in each subject (ETS,
1989; Kolstad and Thorne, 1989). These increases appear to
affirm that higher state graduation requirements did produce
increased study in science and mathematics, since many of
the states raised graduation requirements from 1983 to 1985
effective for the class of 1987, 1988, or 1989.

Studies of State Reforms. Recent research onstate reforms
has analyzed course offerings and student participation in
relation to state policies. State level studies show that
increases in course enrollments are related to state policies,
but the increases vary by course level. Policy Analysis for
California Education (PACE), a consortium of university
scholars, conducted a study of change in course enroliments
related to California policy changes in graduation require-
ments (Cagampang and Guthrie, 1988). The PACE study
found that in California the increased requirements for
graduation produced enrollment increases of 27 percent in

[
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science, one percent in math, and 21 percent in foreign
languages. In the same period, enrollments in vocational
courses and other electives declined. The Center for Policy
Research in Education (CPRE), supported by the U.S.
Department of Education, studied district implementation of
curriculum reforins in science and mathematics in six states,
and analyzed student course taking in science and mathemat-
ics (Clune, 1989). The CPRE study showed that rates of course
taking increased following reforms, but the largest increases
were in lower level science and mathematics courses.

A more in-depth approach to analyzing the relationship of
state curriculum reforms and the implemented curriculum
involves identifying the curriculum content or topics that are
actually taught in schools and classrooms. One method is
through an “opportunity-to-learn” survey with teachers and
students, as used in IEA studies (McKnight, et al., 1987).
With data on students' opportunity-to-learn the curriculum
topics included in achievement tests, the implemented
curriculum can be related tc student achievement scores. A
new study by McDonnell, et al. (1990) recommends augment-
ing course enrollment data with teacher and student surveys to
collect data on instructional activities, topic coverage and
treatment, textbook usage, and other information. The study also
recommends use of periodic benchmark data from interviews,
student transcripts, and course materials that would validate
more regularly reported coursework indicators.

Another method of analyzing curriculum content in
science and mathematics is being tested in a study, *Reform
Up Close,” supported by the National Science Foundation.
The Center for Policy Research in Education is currently
conducting a detailed study of changes in science and
muthematics course taking and curriculum content in a
sample of schools and classrooms in six states. Teacher logs
are being used to collect data on curriculum topics and
teaching methods used in a sample of classrooms. CCSSQO is
working with a task force of state specialists and education
researchers to plan and pilot test state level indicators of
curriculum content in science and math.

This report presents state level data on two types of
indicators of instructional time and student participation in
science and mathematics curricula: (a) secondary course
enrollments in science and math, and (b) elementary class
time spent on science and math. The course enrollment data
were reported by states for the 1989-90 school year. The data
on elementary class time were collected from teachers in the
1988 Schools and Staffing Survey of NCES. The statistics in
this report give a one year snapshot of the indicators. As the
indicators system provides periodic data on these indicators,
CCSSO will be able to analyze trends in instructional time
and participation in science and math.

Science And Mathematics Course Enroliments

CCSSO collected state total enrollments for all science
and mathematics course taking in grades 7-12. The data
categories are based on a course level hierarchy for science

and math, e.g., basic, regular, advanced courses, as well as
important subject differences, e.g., biology, chemistry, phys-
ics, ana general math, algebra, geometry. Tables | and 2
display state-by-state data on course taking in selected
gatekeeping courses in high school.

High School Mathematics Course Taking. Table 1 shows
the proportion of public high school students that are
estimated to take mathematics at three levels by the time they
graduate: algebra 1 (formal mathematics level 1), algebra 2
(level 3), and calculus (level 5). For purposes of state-by-state
comparisons, the CCSSO course enrollment reporting plan
divided all the high school mathematics courses into three
categories, (review, informal, and formal mathematics), and
each categiry has from one to five levels for classifying
courses. The most frequently reported course under formal
mathematics level 1 is algebra 1; the most common course
under level 3 is algebra 2. Categorization of courses by levels
allows comparison of mathematics enrollments among states
using a standard taxonomy, and it incorporates the trend in
mathematics education toward integrated courses (CCSSO,
1989b, see Appendix D).

From 1982 to 1987, the perceniage of high school
graduates that took algebra ! increased from 65 percent to
77 percent, algebra 2 enrollments increased from 35 to 46
percent, and calculus enrollments increased from 4.7 to 6.1
percent, according to data from national representative
samples of graduates (Westat, 1988; Kolstad & Thorne,
1989). Algebra | (formal mathematics level 1) isagatekeeper
course for students who wish to complete a “formal mathe-
matics™ sequence in high school. The enrollment in algebra
2 (level 3) measures the proportion of students that reach the
third level of formal mathematics. Calculus (level 5) is a
gatekeeper course i . students intending to major in science
or mathematics in coliege.

The national totals and estimated state percentages in
Table 1 are based on the population of public high schonl
students in each state.!

. Eatimted Percent of U.S, Students Ta!dng_

\ Mnthenmics at’l‘thevels
_',;-.’Axgemx 81%
CAlgebral T T 49

Cakwlus ~ = = 9

The state percentages for algebra 1 vary from over 95
percent (Louisiana, New Mexico) to 52 percent (Hawaii). State

Each state percentage is a statistical estimate of course taking of high
school students by the time they graduate, based on the total course
enrollment in grades 9-12 in Fall 1989 (see Appendix Table A-5) divided
by the number of students in a grade cohort during four years of high school.
The denominator estimates were computed from the state’s 1989 student
membership per grade (NCES' Common Core of Data) multiplied by a
regional average for science/math course-taking at cach grade level trom
the NCES 1987 National Transcript Study (Westat, 1988). See Appendix C
for further explanation.
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Table 1
ESTIMATED PROPORTION OF PUBLIC SCHOOL STUDENTS TAKING SELECTED MATHEMATICS
COURSES BY GRADUATION
ALGEBRA | ALGEBRA2 CALCULUS

STATE (Formal Math Level 1) (Formal Math Level 3) (Formal Math Level §)
AL RAMA 70% 46% 6%
Al KA -— - —_—
ARIZONA —_ — —
ARKANSAS 88 48 5
CALIFORNIA 92 44 9
COLORADO ~-— — —
CONNECTICUT 74 6! 14
DELAWARE 7 43 17
DC 65 kA 3
FLORIDA 78 42 9
GEOPGIA - —_ —_
HAYVAIL 52 33 4
ID \HO 95+ 64 6
It LINOIS 77 39 9
I' IDIANA 60 45 8
IOWA 2 50 9
KANSAS 65 47 9
KENTUCKY 8! 54 6
LOUISIANA 95+ 64 4
MAINE 84 64 -—
MARYLAND 94 ! 13
MASSACHUSETTS —_— — —_
MICHIGAN - — —
MINNESOTA 90 55 12
MISSISSIPPI 85 58 3
MISSQURI 98 58 8
MONTANA 4 6S 6
NEBRASKA 18 54 6
NEVADA 90 32 S
NEW HAMPSHIRE _ — —_
NEW JERSEY -— — —_
NEW MEXICO 95+ 47 8
NEW YORK 69 46 12
NORTH CAROLINA 67 51 8
NORTH DAKOTA 95 64 3
OHIO 80 47 8
OKLAHOMA 95+ 60 8
OREGON —_— — —
PENNSYLVANIA 88 57 16
RHODE ISLAND —_ —_ —
SOUTH CAROLINA oY 55 7
SOUTH DAKOTA —_ —_— —
TENNESSEE 79 54 4
TEXAS 82 54 S
UTAH 82 63 13
VERMONT — — —
VIRGINIA 81 55 11
WASHINGTON —_— — _—
W ST VIRGINIA 73 42 2
WISCONSIN 79 ¥ 9
WYOMING 73 2y 8
U.S. TOTAL 81%; 49% 9%

Note: Each state proportion is a statistical estimate of course taking of high school students by the time they graduate based on the total course enrollment
in grades 9-12 in Fall 1989 (See Appendix Table A-5) divided by the estimated number of students in a grade cohort during four years of high
school, The statistical estimating method is imprecise: above 95 percent course taking rate. (see Appendix C for further explanation)

Algebra | percentages include grade 8.

~—Data not available

U.S. Total=Proportion of all high school students estimated to take each course, including imputation for non-reporting states,

Source: State Departments of Education, Data on Public Schools, Fall 1989; N, Carolina and Wisconsin, Fall 1988

Council of Chief State School Offic ers, State Education Assessment . 'vnter, Washington, DC, 1990 .




Figure 2
Estimated Proportion of Public High School Students
Taking Algebra 2
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Percent of students taking algebra 2 by graduation (38 States)
U.S. Total = 49%

Source: State Departments of Education, Data on Public Schools, Fall 1989
Council of Chief State School Officers, State Education Assessment Center, Washington, DC. 1990
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percentages for algebra 2 vary from 65 percent (Montana) to
33 percent (Hawaii), and for calculus from 17 percent
(Delaware) to 3 percent (D.C., Mississippi, North Dakota).

The wide variation in state percentages for algebra | and
2 can be attributed to a number of factors, including
difterences in state requirements for graduation and differ-
ences in state curriculum organization and emphasis. For
example, Hawaii has 52 percent of students taking algebra
1, but almost all students take a review or informal mathe-
matirs course during high school (see Appendix Table A-4).
The high proportion of students taking algebra 1 in Louisiana
can be attributed to a state policy requiring that algebra 1 be
passed for high school graduation.?

Algebra 2 (formal mathematics level 3) is a gatekeeper
course for students pursuing more advanced study in science
and mathematics in high school and college. The state
proportions of graduates taking algebra 2 (formal mathemat-
ics level 2) are rank-ordered in a histogram in Figure 2.

Comparing the 1989 state data on mathematics course
taking with the 1987 national transcript results, 24 of the 38
reporting states have higher proportions taking algebra 1 than
the national average in 1987 (77%). In algebra 2, 25 states
are above the 1987 national average (46%), and in calculus,
22 states are above the 1987 national average (6.1%). The
state-by-state data confirm the findings from the 1982 and
1987 transcript studies showing increasing enrollments in
mathematics in the 1980s.

High School Science Course Taking, The CCSSO data
reporting on science included four course levals in biology,
chemistry. physics, and earth science: basic/appiied, general,
second year/advanced, and advanced placement. Course
enrollments were also collected for physical science and
general science (see Appendix D for course categories).
Table 2 shows national and state-by-state statistic:: on the
estimated proportion of public high school students that take
three key science courses by the time they graduate. Biology
is the course taken by most high school students, chemistry
is a gatekeeper for continuing study in science fields, and
physics enrollments indicate the proportion of students
completing a high school science curriculum. The percent-
ages taking first year courses shown in Table 2 include
enrollments in general and basic, or applied, courses. The
national state totals and percentages are based on the
population of public high school students in eack: state.

. Eatimated Perorntof US, Stadets Taking, .-
s Sclancn M TRIG Lo

2t should be reiterated that state differences in course taking are a
mcasure of the relative level of participation in the mathematics and science
curriculum and not a measure of state differences in curriculum content.
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These results for science are consistent with findings from
national transcript studies that rates of course taking in-
creased in 1980s as state requirements increased. Transcript
data from national samples of graduates showed that the
percent taking biology increased from 75 percent in 1982 to
90 percent in 1987, chemistry increased from 31 percent to
45 percent, and physics increased from 14 percent to 20
percent (Kolstad & Thorne, 1989).

In 17 states the proportion of students taking first year
biology is over 95 percent. In many states, the change to a
graduation requiremeat of two course credits in science
means that the typical student takes an introductory (9th
grade) course in earth science, general science, or physical
science, and the second course is first year biology. In a few
states, such as Mississippi, biology is generally the first
science course that is taken in high school. In sum, a first year
biology course has become common to the curriculum of
almost all high school students.

In many states, students take a basic biology course to
meet their science requirement. The first year biology
percentages include enrollments in general biology courses
as well as basic biology courses. Twenty-one states reported
separate course taking tatals for these two categories (see
Appendix Table A-9), and the state median was 18 percent
of first year biology enrollments in basic biology courses.

Figure 3 shows a histogram of state percentages of
graduates taking first year chemistry. The range of state
enrollments in chemistry is from 62 percent (Connecticut) to
33 percent (Arkansas, Nevada, New Mexico). Eighteen of
38 reporting states had higher rates of enrollment than the
national percentage taking chemistry in 1987 (45%). In first
year physics, the state percentages vary from 36 percent
(Connecticut) to 11 percent (Tennessee). Only 14 reporting
states had rates of physics enrollments that are higher than
the 1987 national rate (20%).

State data on course enrollments in all high school math,
science, and computer science courses reported to CCSSO
are listed in Appendix Tables A-1 through A-9.

High School Course Enroliments by Grade. Another way
of analyzing secondary course enrolliments in science and
mathematicsis toc nsider the grade levels at which students
take courses. High school students planning to enter college
study in fields of science or mathematics generally begin a
sequence of courses in eighth or ninth grade. States, districts,
or schools can examine the enrollment patterns of students
in science and mathematics by grade to determine the point
at whichmoststudents are taking courses. Regularly reported
enrollment data can be used to track change in the proportion
of students taking gatekeeper courses early in the secondary
grades.

CCSSOrequested that states report course enrollments by
student grade if the data were available. Seven states had the
data available and reported grade-by-grade data for Fall
1989. Table 3 shows the enrolimient percentages by grade for
two courses taken by a majority of high school students: first

1y



Table 2
ESTIMATED PROPORTION OF PUBLIC HIGH SCHOOL STUDENTS TAKING SELECTED SCIENCE
COURSES BY GRADUATION
BIOLOGY CHEMISTRY PHYSICS
STATE Ist Year Ist Year 1st Year
ALABAMA 95+% 8% 21%
ALASKA _ — -
ARIZONA _ — —_
ARKANSAS 95+ KX} 13
CALIFORNIA 91 33 16
COLORADO —_ - —
CONNECTICUT 95+ 62 36
DELAWARE 95+ 48 19
DC 75 46 13
FL.LORIDA 95+ 44 19
GEORGIA —_ — —
HAWAII 88 40 21
IDAHO 80 26 15
ILLINOIS 78 40 20
INDIANA 95+ 42 19
IOWA 95+ S7 27
KANSAS 95+ 45 1?7
KENTUCKY 95+ 45 14
LOUISIANA 90 S50 21
MAINE 94 : S8 —
MARYLAND 95+ 6l 27
MASSACHUSETTS — —_ —
MICHIGAN — — —
MINNESOTA 95+ 44 23
MISSISSIPPI 95+ 8s 17
MISSOURI 86 41 16
MONTANA 95+ 48 i 24
NEBRASKA 95+ 46 i 21
NEVADA 65 KX 13
NEW HAMPSHIRE — — —_
NEW JERSEY — - -
NEW MEXICO 95+ n 1§
NEW YORK 95+ 56 28
NORTH CAROLINA 9S+ 47 15
NORTH DAKOTA 95+ 54 24
OHIO YS+ 49 20
OKLAHOMA 93 RY) 10
OREGON — —_ —
PENNSYLVANIA 95+ 56 29
RHODE ISLAND — — —_
SOUTH CAROLINA 95+ s1 16
SOUTH DAKOTA — — —
TENNESSEE 88 42 I
TEXAS 95+ 40 12
UTAH 30 RY 20
VERMONT - _ _
VIRGINIA 95+ 57 23
WASHINGTON — —_ —
WEST VIRGINIA 95+ 40 11
WISCONSIN 95+ 51 25
WYOMING 86 36 16
U.S. TOTAL 95+% 45% 20% ]

Note: Each state proportion is a statistical estimate of course taking of high school students by the time they graduate based on the total course enrollment
in grades 9-12 in Fall 1989 (See Appendix Table A-6) divided by the estimated number of students in a grade cohort during four years of high
school. The statistical estimating method is imprecise above 95 percent course taking rate. (see Appendix C for further explanation)

—Data not available

U.S. Total=Proportion of all high school students estimated to take each course, including imputation for non-reporting states.

Source; State Departments of Education, Data on Public Schools, Fall 1989; N. Carolina and Wisconsin, Fall 1988

Council of Chief State School Dfficers, State Education Assessment Center. Washington, DC, 1990
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Figure 3
Estimated Yroportion of Public High School Students
Taking First Year Chemistry
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Table 3

PERCENT OF STULENTS IN EACH GRADE TAKING ALGEBRA 1 AND FIRST YEAR BIOLOGY
(October 1989)

Percent of Grade 8

ALGEBRA I (Formal Math Level 1)
Percent of Grade 9 Percent of Grade 10 Percent of Grade 11 Percent of Grade 12 Estimated Percent by

ALABAMA 7% 44% 15% 2% 1% 70%
CALIFORNIA 13 42 28 4 2 92
C( NNECTICUT 15 40 12 5 ! 74
FLORIDA 11 26 24 12 7 78
HAWAII 6 16 16 11 S 52
NORTH DAKOTA — 70 18 5 2 95
WISCONSIN — 39 25 12 4 79
BIOLOGY, First Year Estimated Percent by
Percent of Grade 9 Percent of Grade 10 Percent of Grade 11 Percent of Grade 12 Graduation (Table 2)
ALABAMA 25% 70% 6% 2% 95+%
CALIFORNIA 12 65 8 4 91
CONNECTICUT 20 65 8 5 95+
FLORIDA 23 68 6 3 95+
HAWAII 18 59 10 3 88
NORTH DAKOTA 2 95 8 i 95+
WISCONSIN 19 68 7 3 95+

Graduation (Table 1)

—Data not available.

Source: State Departments of Education. Data on Public Schools, Fall 1989, Wisconsin, Fall 1988.
Council of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990.

year biology and algebra 1 (formal mathematics level 1). The
state data show that most students take first year biology in
grade 10—at least 64 percent in the seven states. Students
that expect to take a science-sequence of first year biology,
chemistry, physics, and an advanced/second-year course in
one field would take biology in ninth grade. In five states
more than 20 percent of students take biology in grade 9.
Biology enroliments in grades 11 and 12 vary from three to
eight percent.

A majority of students take algebra 1 in grade 9, and there
is wide variation among the seven states, with three states
over 70 percent, two over 50 percent, and Hawaii and Florida
at 32 and 39 percent, respectively. Hawaii and Florida have
high rates of enrollment in review and informal mathematics
(e.g.. general mathematics and pre-algebra) (Appendix Table
A-4), and these rates may be related to the low rates for
algebra 1 in grade 9. States with high ninth grade algebra
enrollments tend to have more students taking upper level
mathematics courses. Connecticut has 70 percent of ninth
grade students taking algebra 1 and high proportions of high
school students taking algebra 2 (61%) and calculus (14%)
(from Table 1). North Dakota has 75 percent of ninth grade
students taking algebra 1, and 64 percent taking algebra 2,
and 3 percent taking calculus. Alabama has 74 percent taking
algebra 1 in ninth grade, but only an average proportion of
students taking upper level mathematics (46 percent in
algebra 2, 6 percent in calculus).

Algebra and Accelerated Mathematics in Grade 8. To
complete a five course college preparatory mathematics
sequence ending in calculus by high school graduation,
students generally need to take algebra | in eighth grade. The
tevel of mathematics being taught in eighth grade is of

particular interest because the Second International Mathe-
matics Study showed that the proportion of U.S. students
being taught algebra in eighth grade was a major contributor
to low U.S. achievement scores in mathematics (McKnight,
1987). The state-by-state indicators system included state
reported dataon mathematics and science course enroliments
in grades 7 and 8, with mathematics reported in three
categories: regular mathematics, accelerated mathematics,
and algebra 1. Table 4 lists the percentages of students taking
algebra 1 and accelerated mathematics in grade 8. Acceler-
ated mathematics is defined as a pre-algebra course that
includes instruction in some algebratopics (McKnight, 1987;
CCSSO, 1989b).

The data show that state enroliments in algebra 1 in grade
8 vary from 24 percent (Maryland) to 3 percent (Arkansas).
Several states with more students taking algebra 1 in grade
8 (e.g., Connecticut, Delaware, and Maryland) have higher
proportions of high school students taking upper level
mathematics courses (see Table 1). Results from the Second
International Mathematics Study showed that 13 percent of
U.S. eighth grade students were enrolled in algebra | or a
higher level course (Travers, et al, 1986). The state data are
not sufficiently representative to compute a national total.
However, among 21 states, 11 percent of eighth grade
students were taking algebra 1 in 1989.

State enrollments in accelerated mathematics in grade 8
vary from 27 percent (Nebraska) to one percent (Louisiana),
and the median state has 11 percent enrolled.

States showing totals for only accelerated mathematics,
and not algebra 1, such as D.C., Kansas, Nebraska, New
York, and North Carolina combined data on eighth grade
algebra 1 and acceleiated mathematics under one category
(accelerated matheinatics).
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Table 4

PERCENT OF STUDENTS IN GRADE 8 TAKING ACCELERATED MATHEMATICS AND ALGEBRA 1
(October 1989, Public Schools)

Total Students ACCELERATED ALGEBRA 1 ACCELERATED MATH OR
STATE Grade 8 Grade 8 Math Grade 8 ALGEBRA 1
ALABAMA 54912 5% % 12%
ALASKA 7.572 - - -
ARIZONA 42,72 - — -
ARKANSAS 32.353 — 1% 3%
CALIFORNIA 330,967 3% 13% 16%
COLORADO 39,697 — — —
CONNECTICUT 31.127 19% 16% 35%
DELAWARE 6.934 ! 9% 20% 20%
DIST OF COLUMBIA 5,119 23% — 23%
FLORIDA 127.763 15% 1% 26%
GEORGIA 82.504 — — _
HAWAII 11,177 3% 6% 6%
IDAHO 16,187 1% 12% 23%
ILLINOIS 122,583 1% % 8%
INDIANA 70.229 — — —
IOWA 33,143 - - -
KANSAS 30,189 16% — 16%
KENTUCKY 46,242 — 1% 1%
LOUISIANA 54.975 1% 5% 6%
MAINE 14.917 - — —
MARYLAND 46,629 — 24% 24%
MASSACHUSETTS 58,141 - — -
MICHIGAN 106,260 - — -
MINNESOTA 51,830 — 6% 6%
MISSISSIPPI 36.019 - 7% 7%
MISSOURI 58.052 - 10% 10%
MONTANA 10.917 - — —
NEBRASKA 19.116 27% — 27%
NEVADA 13,198 16% 7% 23%
NEW HAMPSHIRE 12,058 - — —
NEW JERSEY 72,607 - — -
NEW MEXICO 19.768 8% 8% 16%
NEW YORK 171,331 9% - 9%
NORTH CAROLINA 79.280 1% - 1%
NORTH DAKOTA 8,504 13% — 13%
OHIO 128.241 — 9% 9%
OKLAHOMA 40,762 - 1% 7%
OREGON 35.253 — - —
PENNSYLVANIA 115.963 - — —
RHODE ISLAND 9.388 - — —_
SOUTH CAROLINA 45,691 — 13% 13%
SOUTH DAKOTA 9.275 — — -
TENNESSEE 58.576 — — —
TEXAS 238,087 - — -
UTAH 32.563 — — —
VERMONT 6.746 — — -
VIRGINIA 70,040 — - —
WASHINGTON 56.617 — — —
WEST VIRGINIA 25.292 12% 8% 20%
WISCONSIN 51.757 7% — 7%
WYOMING ‘ 6.959 | — 20% 20%
MEDIAN 1 | 1% 8% 13%
TOTAL (28 states) ] 1% 1 14%

Total=Sum of students taking the course in reporting states; Median=Median state percentage taking course.

Noutes: States not reporting Algebra 1 for Grade 8 generally include Algebra 1 under Accelerated Math for state data collection. Percentages based on state
course enrollment data; math taught in self-contained classrooms not included.

—Data not available.

Source: State Departments of Education, Data on Public Schools, Fall 1989; N.Caroiina and Wisconsin, Fall 1988

Lgouncil of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990
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The enrollnient rate of eighth grade students taking either
algebra 1 or accelerated mathematics is shown in the far right
column in Table 4. The state percentages for eighth grade
algebra | or accelerated mathematics vary from 34 percent
(Connecticut) to three percent (Arkansas). Among the 2¥
states reporting eighth grade data, a total of 13 percent of
students are taking an algebra or accelerated mathematics
course. Since this total is based on only 28 states and does not
include enrollments for several large states, suich as Pennsylva-
nia and Texas, the 13 percent statistic should be considered
preluninary until more complete data are available.

In 1988, the National Education Longitudinal Study
(NELS) surveyed a nationally representative sample of
eighth grade students and their teachers, and 29 percent of
the students reported “attending an algebra or advanced
mathematics class” (Horn and Hafner, 1990).} A question in
NELS asked about topic coverage in math, and the results
showed that .he content of teaching in algebra and ad-
vanced/accelerated classes differed markedly from general
and remedial classes by otfering much greater intensity of
instruction in algebra and problem solving.

State-by-state data on course taking in grades 7 and 8 in
science and mathematics are listed in Appendix Tables A-10
and A-11.

Enrollments in Advanced Courses. State data on student
enrollments in advanced mathematics and science courses
provide an iudicator of the proportion of students preparing
for college majors in scientific fields. The data in Table 1
showed state enrollments in calculus, and Table 2 showed
enrollments in first year chemistry and physics. Another
available indicator is the proportion of students taking
advanced placement (AP) mathematics and science courses
and other advanced or second year science courses. Since
advanced placement courses use a standard curriculum, state
enrollment figures provide a comparable measure of ad-
vanced instruction in a course.

Table 5 shows state-by-state data on enrollments in
advanced placement and second year other advanced
courses. The total enrollments across 36 states, expressed as
a percent of 12th grade students, are:

Percent of U.S, 12th Grade Students Taking
Advanced Courses '
Advanced = Second Year/
Placement | Other Advanced
Calculus 2% 7%
Biology 2 16
Chemistry i 3
Physics S 1
Barth Science . 4

*This is a different measure than the state indicator which is based on
school- and teacher-reported enrollments in courses designated as aleebra
and acceelerated mathematics.

Only 20 of the 35 reporting states separately collected data
on advanced placement courses. The other states collect data
on one advanced category, e.g., advan- ed biology. Thus, AP
enrollments could not be analyzed in 15 states. The CCSSO
course category taxononiy defined other advanced inscience
as a course that has a prerequisite of a first year course in the
field.?

In Table S, Alabana reports three percent taking AP
calculus. This percentage means that 1,300 of over 43.000
12th graders took AP calculus. States with high enrolhinents
in AP calculus are Connecticut, Maryland, New York, South
Carolina, and Virginia. The 1987 transcript study of a
national sample of graduates showed that three percent of
graduates took AP calculus.

Idaho, Kansas, Nevada, Wisconsin, and Wyoming had
highenrollments in AP biology. Kentucky reported that threc
percent of students took AP biology, which represents 1,200
of over 40,000 12th graders. Mississippi, Florida, Missouri,
and Kentucky had enrollments in second year/advanced
biology which represent over one fourth of 12th graders in
those states. Mississippi's high percentage (76%) is due to
students taking first year biology as the first high school
science course, and the majority taking a second biology
course to meet the two credit state graduation requirement.
The 1987 national transcript study reported that three percent
of graduates took AP or honors biology.

Delaware, Indiana, Minneso:a, Missouri, Pennsylvania,
and Wisconsin had high enrollments in AP or advanced
chemistry (over six percent). The nine percent enrollment in
Missouri means that 4,700 of 52,000 12th graders took an
advanced chemistry course. Delaware, Minnesota, and Wis-
consin had high enrollments in AP or advanced chemistry
(over six percent). The nine percent enrollment in Missouri
means that 4,700 of 52,000 12th graders took an advanced
chemistry course. Delaware, Minnesota, and Wisconsin had
high enrollments in AP or advanced physics. The three
percent enrollment in Minnesota means that 1,600 of 53,000
12th graders took an advanced physics course. The 1987
national transcript study reported that 3.1 percent of gradu-
atestook AP or honors chemistry and 1.8 percentof graduates
took AP or honors physics.

Elementary Class Time on Sclence and
Mathematics

The amount of class time spent on science and mathemat-
ics in elementary schools was selected as a priority state
indicator. Many states have an interest in this indicator
because of the state role in defining curriculum goals and
expected time in instruction. CCSSO's 1987 survey showed
that 38 states have curriculum frameworks or guidelines in
science and mathematics, and 26 states recommend or

For purposes of comparison across states, state student membership for
grade 12 was used as the denominator for computing percentages.
understanding that some students take advanced courses prior to grade 12,
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Table §

STUDENTS TAKING SECOND YEAR/ADVANCED COURSES

AS A PERCENT OF STUDENTS IN GRADE 12 (October 1989, Public Schools)

EARTH
Students CALCULUS BIOLOGY CHEMISTRY PHYSICS SCIENCE
STATE Grade 12 {Adv.Place.  Reg. | Adv.Place Other Adv. |Adv. Place. Other Adv.|Adv. Place. Gther Adv. | Advanced
ALABAMA 43,482 3% % 5% 14% 2% —_ 1% 2%
ALASKA 6.402 — — — - — — — — -
ARIZONA 35,618 - — - — - — - — —
ARKANSAS 28.505 — 5% - — - — — — -
CALIFORNIA 243,023 — 9% — 14% — 3% - 2% 3%
COLORADO 34,799 — — - - - - — — —
CONNECTICUT 29,186 5% 8% 2% 14% 1% 2% 1% 1% 9%
DELAWARE 6.314 4% 13% 2% 12% 1% 6% 1% 2% 2%
DISTOF COLUMBIA | 3778 — 4% a% 1% 3% — % — 4%
FLORIDA 96.639 4% 4% 2% 47% 1% 0% 1% 3% 1%
GEORGIA 59,445 — — - — - —_ - — -
HAWAII 9.453 4% 2% 2% 5% 2% 0% 7% — 18%
IDAHO 13.149 3% 1% 8% 9% — 5% 2% 8% 14%
ILLINOIS 110,514 1% 8% — 14% - 4% — 9% 26
INDIANA 65.063 — 8% — 22% - 9% — 2% 5%
IOWA 33,795 — 9% — 8% - — — — -
KANSAS 26,918 3% 6% 7% 14% 1% 2% 4% 3% 1%
KENTUCKY 40,186 4% 2% 3% 29% % 5% 6% 5% —
LOUISIANA 41,604 1% 3% 1% 7% 7% 1% 5% 1% S%
MAINE 14,552 — — - — - — — — —
MARYLAND 43.302 6% 6% 5% 16% 3% 2% 2% 4% 4%
MASSACHUSETTS | 60,588 - — — — — — — — —
MICHIGAN 97,713 - - - — — — - — —
MINNESOTA $3,724 - 12% —_ 14% — 8% — 3% 2%
MISSISSIPPI 27.851 2% 1% 1% 76% 4% 6% 2% 3% 1%
MISSOURI 52.420 - 8% — 38% - 9% — 2% 9%
MONTANA 9.961 2% 5% 5% 17% 0% 3% 0% 2% 3%
NEBRASKA 19,099 — 6% - 18% — — — — —
NEVADA 11297 | 5% 4% 6% 2% 2% 2% 2% — —
NEW HAMPSHIRE 11,131 — — — — — — — — —
NEW JERSEY 70.438 - - — — - - — — —
NEW MEXICO 15,751 3% 6% _ 1% - — — — 4%
NEW YORK 148,836 9% 3% 4% 5% 2% 6% 2% 1% 3%
NORTH CAROLINA | 68.194 — 8% — 17% — 1% — 3% 4%
| NORTH DAKOTA 8.032 - 3% - 20% - 4% — — 2%
| OHIO 125,373 - 8% — 1% — - — - 3%
OKLAHOMA 37.728 — 8% — 3% - 3% — 4% 1%
OREGON 30,018 - — — — — — — — —
PENNSYLVANIA 115.400 4% 12% — 15% — 7% — 2% 4%
RHODE ISLAND 8,346 — — — — — — — — —
SOUTHCAROLINA | 36.621 5% 2% 3% 9% 1% 3% 2% 2% 4%
SOUTH DAKOTA 8.248 — — — — — — — — —
TENNESSEE 50,851 — 4% 2% 9% 9% 1% 5% — —
TEXAS 192.963 — 5% — 12% - 2% — 1% 10%
UTAH 24,971 — — —- — — — _ — —
VERMONT 5.719 — — — - - - — - -
VIRGINIA 63.501 6% 6% 4% 12% 2% 26 9% 1% 4%
WASHINGTON 53.840 -~ — — _ _ _ _ — _
WEST VIRGINIA 22.831 — 4% 1% 30% — 5% — 1% —
WISCONSIN 56.022 — 9% 10% 12% 5% 4% 2% 2% 4%
WYOM:NG | 0,281 3% 5% 8% 12% 1% 2% 0% 4% 1%
TOT...(36states) | 2% 7% 2% 16% 1% 3% 5% 1% 4%

—Data not available.

Source: State Departments of Education, Data on Public Schools, Fali 1989; N.Carolina and Wisconsin, Fall 1988
Cowr ., Of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990.
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mandate time to be spent on elementary mathematics and
science (Blank and Espenshade, 1988b). National statistics
have been reported for this indicator. The 1985-86 survey of
a national sample of elementary teachers showed that the
average teacher in kindergarten through grade three spent 19
minutes per day on science and 38 minutes on mathematics;
and the average teacher in grades 4-6 spent 38 minutes on
science and 49 minutes on mathematics {Weiss, 1987).

State-by-state data on elementary class tiime are available
from the Schools und Staffing Survey of 1988 and the results
are in Table 6. The Survey was conducted with national- and
state-representative sample of teachers. Elementary teachers
were asked how much time was spent per week on four core
subjects.’

The class time spent on science in grades 1-3 varies by
state from 1.3 hours per week (Rhode Island) to 3.5 hours
(Texas), and in grades 4-0 rrom 2.2 hours per week (Utah)
to 4.1 hours (New Hampshire).

The titne spent on mathematics/arithmetic in grades -3
varies from 4.2 hours per week (Ohio) to 6.0 hours (D.C.),
and in grades 4—6 from 4.1 hours (Ohio)to 5.5 hours (Hawaii,
Tennessee).

For purposes of coiparison, the median amount of elemen-
tary class time spent on social studies/history is 2.6 hours per
week in grades 1-3 and 3.4 hours per week in grades 4-6. The
median class time spent on English/language arts is 11.9 hours
per week in grades 1-3 and 9.5 hours per week in grades 4-6.

Elementary Science and Muthematics Hours Per Week
(Medlan State) :
 Scieixce 'Mathemaucs

Grades 1-3 2.3 hours - 4.8howrs
' (27 mins/day) {57 mins/day)

-Grades 4-6 30hours =~ 49hours
(36mins/day) (59 mins/day)

Relationship of State Policies to Course
Enroliments

In the 1980s, over 40 states increased science and
mithematics course credit requirements for graduation. As
of 1989, 34 states require two credits of mathematics and 13
require either three mathematics credits or five credits in
mathematics or science (average 2.5 credits). Thirty-eight
states require two credits of science, and six require either
three credits or five credits in mathematics or science
(average 2.5 credits). The number of credits required in each
state is provided in Appendix Table A-1. The state-by-state
and national analyses of science and mathematics course
enrcllments show that course taking has increased since
1982, and tu. results imply that increased course taking is
related to policy reforms raising graduation requirements.

“The standard errors for mathematics and science hours per week are
less than 0.1 hour for all states.

But do the states that have higher requirements have higher
rates of course taking in science and mathematics? The state
indicators can help in addressing this question.

Clune’s (198Y) analysis of course taking in six states
showed that the highest increases in course taking were in
basic, lower level courses. One interpretation of 1his finding
is that higher state requirements have the eftect of expanding
the number of lower level courses. The Reform Up Close
study currently being conducted by the Cenver for Policy
Research in Education, with support from NSF, is examining
curriculuni than is provided in courses previously offered in
science and mathematics. Anotherinterpretation of increused
levels of course taking is that regardless of the level of course
difficulty students are likely to leam more science and
mathematics by taking more courses, even if the courses are
less rigorous (NASSP, 1989; Raizen and Jones, 1985).

The CCSSO science and mathematics indicators were
planned to provide analyses of course taking in relation to
state policies. To conduct the analyses, state policies were
divided into three categories: (a) states requiring two and a
half to three Carnegie course credits, (b) states requiring two
credits, and (c) states requiring one credit or no state, only
local, requirements.

State Policies by Mathematics Course Enrollments. To
analyze state policies and course taking. high school mathe-
matics courses were divided into three categories that
represent significant steps in advancement through the
mathematics curriculum: (a) review and informal mathemat-
ics, (b) formal mathematics level 1 (algebra 1), (c) formal
mathematics levels 2-5 (geometry through calculus). Course
taking data were aggregated according to these categories.
(State-by-state enrollments by these categories are shown in
Appendix Table A-2.)

Hlsh Sehool Mathematics Enrollments
By Corﬁe Catenory
Review and mfonnal mathemaucs (gcneral _
pre-algebra) 2%
Formal mathematics l (algebra D A

Pormal mathematics -Slupper level (geomeu'y
through calculus)

Total mathemancs emallment (inciudmg 2% othsr) 84%

Table 7 shows the results of cross-tabulating state policies
und state mathematics enrolliments. The first column shows
the rotal percent of students in grades 912 taking mathe-
matics. Among the 11 states requiring t.vo and a half to three
credits, the r"edian state percentage is 91 percent. The median
among 20 states requiring two credits is 81 percent, and the
median among four states with local control is 74 percent.
The differences between state groups show that states which
require students to have n.ore credits for graduation have
more students taking mathematics courses.
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Table 6
ELEMENTARY CLASS TIME ON MATHEMATICS AND SCIENCE
(Public Schools)
MATHEMATICS ___SCIENCE
Grade 1-3 Grade 4-6 Grade 1-3 Grade 4-6
STATE Hours/Week Hours/Week Hours/Week Hours/Week
ALABAMA 4.8 4.8 28 3.7
ALASKA 4.1 4.7 23 30
ARIZONA 5.0 5.3 22 32
ARKANSAS 5.0 5.0 24 34
CALIFORNIA 49 4.7 25 2.7
COLORADO 50 49 26 32
CONNECTICUT 5.0 5.3 20 30
DELAWARE 47 44 1.8 23
DIST OF COLUMBIA 6.0 48 29 30
FLORIDA 4 49 26 32
GEORGIA 4.6 49 2.6 33
HAWAII 45 5.5 23 28
IDAHO 4.7 49 2.5 29
ILLINOIS 4.6 4.8 22 33
INDIANA 57 4.5 29 32
IOWA 43 5.0 22 2.7
KANSAS 4.8 49 22 3
KENTUCKY 50 4.7 29 35
LOUISIANA 4.6 5.4 33 36
MAINE 4.7 4.7 2.7 3.0
MARYLAND 53 5.0 20 29
MASSACHUSETTS 52 54 1.8 23
MICHIGAN 49 5.0 27 28
MINNESOTA 4.4 4.7 24 2.3
MISSISSIPPI 5.2 6.0 28 24
MISSOURI 5.2 49 23 3.6
MONTANA 4.6 38 2.1 3
NEBRASKA 43 49 22 35
NEVADA 49 4.8 1.9 32
NEW HAMPSHIRE 4.6 5.0 20 4.1
NEW JERSEY 4.6 52 2.1 24
NEW MEXICO 53 5.4 26 35
NEW YORK 5.0 48 22 3.0
NORTH CAROLINA 48 53 29 3.8
NORTH DAKOTA 4.7 4.7 23 34
OHIO 4.2 4.1 2.1 33
OKLAHOMA 4.6 4.3 23 31
OREGON 50 4.1 22 30
PENNSYLVANIA 47 47 2.1 27
RHODE ISLAND 48 4.8 1.3 24
SOUTH CAROLINA 5.0 5.1 24 34
SOUTH DAKOTA 5.0 5.1 27 s
TENNESSEE 49 5.5 24 2.8
TEXAS 5.1 5.4 s 4.0
UTAR 49 5.0 2.1 22
VERMONT 5.2 48 28 29
VIRGINIA 5.2 52 24 3.0
WASHINGTON 47 45 19 2.6
WEST VIRGINIA 47 46 1.9 3.0
WISCONSIN 4.5 5.4 24 29
WYOMING 4.5 4.6 27 7
MEDIAN 4.8 49 23 3.0
Source: Schools and Staffing Survey, National Center for Education Statistics, Spring 1988
Council of Chief State School Officers, State Education Assessment Center, Washington, NC, 1990
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Table 7

(October 1989, Public Schools)

STATE GRADUATION REQUIREMENTS BY PERCENT OF STUDENTS
IN GRADES 9-12 TAKING MATHEMATICS COURSES

Total Percent Taking Percent Taking Upper Level Percent Taking Review &
| Mathematics Carnegie Credits Required by State Mathematics Mathematics Informal Mathematics
2.5t0 3 CREDITS
ARKANSAS 9% % 7%
CONNECTICJT 88 38 M
FLORIDA 93 29 46
KENTUCKY 88 35 k¥
LOUISIANA 85 43 13
MARYLAND 96 42 33
NEW MEXICO 96 30 38
PENNSYLVANIA 83 46 14
SOUTH CAROLINA 97 3 45
TEXAS 91 35 32
VIRGINIA 91 40 29
MEDIAN 91% 5% 34%
2 CREDITS
ALABAMA ] 73% 28% 28%
CALIFORNIA 79 29 22
DELAWARE 86 33 38
DISTRICT OF COLUMBIA 78 30 28
HAWAII 87 21 53
IDAHO 81 38 16
ILLINOIS 70 3 16
INDIANA 80 a3 31
KANSAS 80 32 28
MISSISSIPPI 83 38 24
MISSOURI 81 a6 19
MONTANA 88 41 23
NEVADA 90 30 26
NEW YORK PA] 26 30
NORTH CAROLINA 88 37 32
NORTH DAKOTA 84 44 15
OH'D 85 36 28
OKLAHOMA 78 4 19
TENNESSEE 74 28 24
WISCONSIN 84 29 34
MEDIAN 81% 33% 26%
NO STATE REQUIREMENTS
IOWA 86% 43% 20%
MINNESOTA 74 41 12
NEBRASKA 78 36 17
WYOMING 73 25 33
MEDIAN 4% 36% 17%
TOTAL (35 states) 84% 34% 27%

Percent Taking Upper Level Mathematics=Percent of students taking a course in one of the following: Formal Math Levels 2-5 (e.g. geometry, algebra 2,

trigonometry. calculus); Review & Informal=Percent of students taking a course in general math, applied math, or pre-algebra.
Total=Sum of students taking the course in reporting states.
Sources: CCSSO; State Depts. of Education, Data on Public Schools, Fall 1989; N. Carolina and Wisconsin, Fall 1988
Council of Chief State School Officers, State Education Assessment Center, Washington. DC, 1990
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The second column shows the percent taking upper level
mathematics (including geometry, algebra 2, trigonometry,
calculus). The median of 35 percent for states requiring two
and a half to three credits is slightly higher than the median
for states requiring two credits (33%). The percent of students
taking upper level mathematics in states requiring more
mathematics credits varies from 29 percent (Florida) to 46
percent (Pennsylvania), while the variation among states
requiring two credits is from 21 percent (Hawaii) to 44
percent (North Dakota). Four of the 11 states requiring more
than two courses have more than 40 percent of students taking
upper level mathematics (Pennsylvania, Louisiana, Mary-
land, Virginia), while only two of 20 states requiring two
credits have more than 40 percent taking upper level
mathematics (North Dakota, Montana). It should be noted
that two of the four states with local control (Iowa, Minne-
sota) also have over 40 percent taking higher level mathe-
matics. These states did not create state requirements when
other states were raising state standards in the 1930s.
Possibly, state policy-makers viewed their rates of course
taking in mathematics and science to already be high. Figure
4 provides u histogram showing the rank order of state
percentages of students taking upper level mathematics.

The third column in Table 7 shows state differences in
percent taking review and informal math, i.e., lower level
mathematics courses. It should be noted that a total of 27
percent, or over one-fourth of all high school students, were
taking areview or informal mathematics course, i.e., acourse
with curriculum content at the middle school or junior high
level. (The total for review mathematics is 19 percent, the
total for informal mathematics is 8 percent, see Appendix
Table A-4.)

Among the 11 states that require more than two mathe-
matics credits for graduation, the median is 34 percent of
students taking lower level mathematics. Among Rates
requiring two credits in mathematics, the median is 26
percent. The 10 percent median difference in total mathemat-
ics enrollments between states requiring more than two
credits and those requiring two credits can largely be
attributed to the eight percent average difference in course
taking in lower level mathematics.

State Policies and Science Course Enrollments. Science
course enrollments in grades 9-12 were aggregated in three
categories that represent significant steps in advancement
through the science curriculum: (a) introductory science
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(earth, physical, general), (b) first year biology, (¢) upper
level science (chemistry, physics, advanced courses). Course
taking data were aggregated according to these categories.
(State-by-state enrollments by these categories are shown in
Appendix Table A-3).

The results of cross-tabulating state requirements for
science credits and course enrollments are shown in Table 8.
The first column shows the total percent of students in grades
9—12 taking science. Among five states requiring two and a
half to three science Camegie credits, the state median is 80
percent. Among the 23 states requiring two science credits the
median is 71 percent. The median is also 71 percent among the
six states with one credit required or no state requirement. These
results confirm previous studies showing overall higher enroll-
ment figures in science with higher requirements.

The second column shows the percent taking upper level

~ience. Figure 5 gives a graphic display of variation in the
state percentages of students taking upper level science
courses. Among the five states requiring two and a halfto three
credits, the median state had 25 percent of students taking upper
level science. Among states requiring two credits, the median
is 21 percent enrolled, and states with one credit or no state
requirement enroll a median of 20 percent. Among high
requirement states, the percent taking upper level science varies
from 1 1 percent (Arkansas) to 28 percent (Florida), while among
states requiring two credits the percent varies from 13 percent
(Oklahoma) to 35 percent (Mississippi). There is some evidence
that higher science requirements are related to more upper level
course taking, although the data are not conclusive because of
the small number of states with higher science requirements.

Seven states that reported course taking data award honors
or advanced diplomas that require a higher number of science
credits: Alabama, Florida, Indiana, Kentucky, Maryland,
Missouri. and Texas (see Appendix Table A-1). There is no
pattern of higher levels of course taking among these states,
and data were not reported on the number of students that
have earned these diplomas.

The third column gives the percent taking introductory
science. Almost one-fourth (23%) ot high school students
were taking courses in earth science, physical science, or
general science, and enrollments in these comprised one-
third of all science course taking. The five states that require
two and a half to three science credits have a median of 29
percent of students enrolled in introductory courses. Among
the states requiring two credits, the median is 25 percent of
students, and states with one credit or no requirement have
a median of 22 percemt. Thus, the nine percent median
difference in total science enroilments between states requir-
ing more than two credits and those requiring two credits can
be equally attributed to the difference in course taking in
lower level (introductory) science courses (4%) and the
difference in upper level course taking (4%).

Further analyses of course taking in lower level science
courses are possible with the state science and mathematics
indicators. The CCSSO course taxonomy and reporting defi-
nitions include separate categories for basic or applied and
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Figure 4
Percent of Public School Students in Grades 9-12 Taking
Upper Level Mathematics Courses in October 1989
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Percent of students in grades 9-12 taking upper level mathematics
Total (35 State.) = 34%
Upper level mathematics includes courses in geometery, algebra 2 trigonometry, and calculus
Source: State Departments of Education, Data on Public Schools, Fall 1989

Council of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990
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‘Table 8
STATE GRADUATION REQUIREMENTS BY PERCENT OF STUDENTS
IN GRADES 9-12 TAKING SCIENCE COURSES
(October 1989, Public Schools)
Science Total Percent Taking Percent Taking Upper Level Percent Taking Introductory
| Cainegie Credits Required by State Science Science Science
2.5T0 3 CREDITS
ARKANSAS 76% 11% 7%
FLORIDA 87 28 30
LOUISIANA 80 18 29
PENNSYLVANIA 85 27 2]
VIRGINIA 76 25 25
MEDIAN 80% 25% 29%
2 CREDITS L o
ALABAMA 69% 18% 23%
CALIFORNIA 63 1§ 18
CONNECTICUT 81 30 22
DELAWARE 8 21 30
DISTRICT OF COLUMBIA 2 16 25
HAWAII 71 20 25
IDAHO 60 17 18
INDIANA n 24 22
KANSAS 78 21 25
KENTUCKY 73 23 25
MARYLAND 78 28 19
MISSISSIPPI 76 35 10
MISSOURI 78 27 28
NEVADA 49 14 13
NEwW MEXICO 67 27 25
NEW YORK 83 24 26
NORTH CAROLINA 7 16 27
NORTH DAKOTA 82 25 28
OKLAHOMA 65 13 23
SOUTH CAROLINA 72 18 28
TENNESSEE 9 16 29
TEXAS 69 17 24
WISCONSIN 79 28 24
MEDIAN % 21% 25%
! CREDIT OR NO STATE REQUIREMENT
ILLINOIS 56% 19% 15%
IOWA I3l 23 20
MINNESOTA 74 23 22
MONTANA 72 24 22
NEBRASKA 70 16 23
OHIO 72 20 25
WYOMING 69 18 23
MEDIAN 1% 20% 22%
TOTAL (35 stales) 2% 21% 23%
Percent Taking Upper Level Science= Percent of studets taking a course in one of the following: First year chemistry or physics, advanced/second ycar
biology. chemistry. physics, or eurth science; Introductory Science = Percent of students taking first year carth, physical, or general sciences.
Total = Sum of students taking the course in reporting states.
Sources: CCSSO; State Depts. of Education, Data on Public Schools, Fall 1989: N. Carolina and Wisconsin, Fall 1988
Council of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990
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Figure §
Percent of Public School Students in Grades 9-12 Taking
Upper Level Science Courses in October 1989
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Council of Chief’ State School Officers, State Education: Assessment Center, Washigton, DU, 1990
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B Table 9
ENROLLMENTS IN PUBLIC HIGH SCHOOL MATTHEMATICS AT FOUR LEVELS
, BY STUDENT GENDER (October 1989)
] FORMAL MATH FORMAL MATH FORMAL MATH FORMAL MATH
Level 1 Level3 Level 4 Level §
(Algebra 1) {Algebra 2) {Trigonomelry) (Calculus)
Total % % Total % % Total % % Total % %

 STATE i Level ]  Boys Girls | Level3  Boys Girls | Level4 Boys Girls | Level S  Boys Girls
ARKANSAS 26,997 49% 51% 14,458 46% 54% 6,166 5% 49% 1.306 S4% 46%
CALIFORNIA 276.017 50 50 133,024 49 Sl 59,124 St 49 22.720 S6 44
CONNECTICUT bo19,068 49 51 17,689 49 51 10,629 52 48 3.957 St 49
DIST OF COLUMBIA i 3,248 49 §1 1.862 4] 59 805 38 62 136 46 54
HAWAII 5,188 45 55 3423 45 58 1,773 48 52 378 55 45
IDAHO 13,095 47 s3 8868 53 47 1924 52 48 785 63 37
ILLINOIS i 90,426 50 50 45,133 50 50 32,603 52 48 9,945 57 43
I0WA - 31,409 50 50 20,354 438 52 10,181 53 47 3,180 57 43
KANSAS | 19.559 50 50 13,095 48 52 6,513 53 47 2,403 54 46
MARYLAND ' 34,908 50 50 22,843 45 55 18,806 48 52 5,532 53 47
NEVADA | 0648 so S0 | 386 48 2 1883 S6 44 524 65 .
PENNSYLVANIA 0 111,102 50 50 67,244 49 51 63,464 50 50 18,463 54 46
SOUTH CAROLINA i 27,508 49 51 22,132 47 L] 10,163 48 52 2,430 53 47
WEST VIRGINIA 16,130 48 52 9,894 45 S5 4,960 50 50 90S S5 45
WISCONSIN | 46,662 50 50 20,338 49 51 14,154 54 46 5.232 55 45

| WYOMING , 26917 s3 47 1918 48 52 1,631 53 47 338 61 39

| MEDIAN i 0%  S0% 8% 2% 52%  48% ss%  45%
Source: State Departments of Education. Data on Public Schools, Fall 1989; Wisconsin, Fall 1988
Council of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990

general firstyearcourses in biology, chemistry, and physics.6
This distinction, which is included in many of the state data
codes, allows tracking of the level of courses students take
within these three fields. The datareported in Appendix Table
A-9 show that enrollments in basic biology are a substantial
portion of course taking in first year biology in some states
(Hawaii, 43%, Connecticut and Delaware. 41%, California,
32%), and the median is 18 percent of course enrollments in
first year biology. The median state percent of first year
chemistry enrollments in basic or applied chemistry courses is
six percent, and the median for first year physics is three percent.

Science and Mathematics Course Enroliments by
Student Gender

The national averages on high school course taking in
science and mathematics in the 1987 transcript study
(Kolstad and Thorne, 1989) showed that differencesincourse
taking between boys and girls decreased from 1982 to 1987,
Sixteen states reported course enrollment data by gender, and
the data show that differences still exist at the upper level
science and mathematics courses. Table 9 shows results for
mathematics. In each state, the enrollment rate of boys and
girls is the same at formal mathematics level 1 (algebra 1).
There are slightly more girls taking algebra 2 in 14 of the 16

6A “general” first year course in biology, chemistry, and physics is the
traditional first year course in these fields, typically a broad survey course
that introduces the field to students but also is aimed at students planning to
pursue further study in science An “applied” or “basic™ course emphasizes
central principles. concepts, and applications, and typically is aimed at
students who are not planning further study in science.
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states. At levels 4 and 5 (trigonometry and calculus) the
pattern among states is higher rates among boys. From 3 to
13 percent more boys than girls are enrolled in calculus in
15 states, with D.C. being the exception to the pattern. The
find;ngs show that the gender gap exists at the most advanced
mathematics classes as of Fall 1989.

In science, Table 10 shows that across the 16 states, course
taking in first year biology is the same for boys and girls.
From 1 to 7 percent more girls took first year chemistry in
13 states. First year physics has more boys enrolled in all 16
states, with differences varying from three to 13 percent. The
advanced courses show a mixed pattern, with more girls
enrolled in advanced biology in all states, and more boys
enrolled in advanced physics in all states. Eleven states had
more boys enrolled in advanced chemistry, and three had
more girls enrolled.

Results from the 1986 National Assessment of Educa-
tional Progress (NAEP) showed that boys have higher scores
than girls on the earth science, chemistry, and physics
portions of the test, but scores for boys and girls are
approximately equal on the biology portion (Mullis, et al.,
1988). On the NAEP in mathematics, boys consistently
perform better on more complex mathematical procedures
than girls (Dossey, et al., 1988). Given these findings from
student achievement tests, it is important to continue to track
course enrollments for girls and boys in mathematics and
science courses as a possible source of differences in student
leamning. The 1989-90 state indicators show that gender
differences in course taking appear to be diminishing at the
end of the 1980s. The availability of trend data at the state
level through the state science and mathematics indicators
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will be important for analyzing gender difterences particu-
larly to determine if some states are able to continue to close
the gender gap.

INDICATORS OF TEACHER SUPPLY, DEMARND,
AND QUALITY

The CCSSO Project placed a high priority on state
indicators of teacher supply. demand. and quality in science
and mathematics. There is evidence of the need for better
indicators. In the early 1980s severe shortages of qualified
science and mathematics teachers were predicted. Current
data show that there are shortages in specific science fields
in many states and districts and general shortages of qualified
science and mathematics teachers in a few states and in many
urban and rural school districts. This report provides data on
several indicators of the supply and demand for teachers and
qualifications of current science and mathematics teachers.
Policymakers and educators have a need for additional indica-
tors focusing on the quality of initial teacher education and the
quality of continuing professional development of teachers.

Issues in Teacher Quality and Shortages. One of the
central objectives of national and state education policy
reforms in the 1980s was improving the quality of teachers.
National commission reports of the 1980s (National Science
Board, 1983; Carnegie Forum on Education and the Econ-
omy. 1986) highlighted the problems of underqualified
teachers in science and mathematics classrooms and impend-
ing teacher shortages, particularly if greater emphasis is
placed on instruction in these subjects. In 1984, the National
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Table 10
ENROLLMENTS IN PUBLIC HIGH SCHOOL BIOLOGY, CHEMISTRY, AND PHYSICS
BY STUDENT GENDER (October 1989)
- BloLogy ] CHEMISTRY _ .. .. PHYSICS
dnd Year (AP/Other 2nd Year (AP/Other 2nd Year (AP/Other
oKt Year o Advanced) o Fis Year Advanced) & FistYew | Advaced)
State % % % % % % G % % % % %
Towd  Hoys Girbi Total  Boys Girls | Totdd - Boys Girlv D Total Boys Guds | Total - Boys Girs b Total - Boys Girls
ARKANSAS P48 509 SUS - - 9935 48% 52'1{ - e 1080 ST 43 - - -
CALIFORNIA ARA9 SE A9 | A0 4% Se% [H036eS S0 S 7377 ST 43% | 42087 SR 2 3780 61w g
CONNECTICUT | ougd 48 S2 I R § R U 17893 81 49 RIS S6 44 10494 64 36 97 700 a0
DIST OF COL.. 4080 47 S} ey 40 a0 23 4 87 124 41 S SI8 A7 6} hU BT B
HAWAI 9570 S0 S St M eb | 4160 45 SS f6 S8 92 Ju7 8 4% 69 67 W
IDAHO 119s§ S0 so R X N B W YRR ¥ 63 21 M 208 69 ¥ w76 M
LLINOIS I 0789 49 ST D s76n 35 8§ | d3926 9 S 4006 S8 42 2R 60 an e 71
IOWA PATmS so s T N B TR BT Y - 9022 60 40 : !
KANSAS Paar s so) Sa60 47 & 12424 S1 49 1 ¥eT 60 40 4676 63 37 17 7
MARY! AND i 4955 49 SI | ORRIT 45 S5 | 6568 87 Sy 0 177 40 S| 11843 S} 47 LOIR 60 3
i
NEVADA IR S0 S0 1 uel 46 S4 | 99k 49 S| Mo S 43 | 1asy 60 40 ®dowm o
PENNSYLVANIA |141820 SI 49 [ 17063 48 5SS | eSeln a8 Q2 7617 Sy 47 | MJayd 85 45 0 28X 67 3
SO.CAROLINA | 431047 Su So (I IR St .13 47 3 134 88 48 SKE4Y 62 RE I 1Sy 76 '
WESTVIRGINIA | 24497 S1 49 1 7088 44 S6 5 9401 26 S84 | 1AM 84 a6 | 2827 s§ 42 | 28 64 36
WISCONSIN | 56566 ST 49 18 47 81 6TV 48 82 S04 S8 e PR 60 40 26l SK 42 l
WYOMING I OSX00 S22 49 1 L6 d6 S 23 &2 a4y W8 0S4 a6 K73 64 6 oo™ N i
f ! i 1 i
MEDIAN i S SO 484 S§4 ’ 95 S ! SS9 a8y | el 405 ! 04 G
B ]
Source: State Departments of Education, Data on Public Schools, Fall 1989; Wisconsin, Fall 1988 !
Council of Chief State School Otficers, State Education Assessment Center. Washington, DC, 1990 !

Science Teachers Association (NSTA) estimated that 30
percent of all secondary science and mathematics teachers
were “completely unqualified or severely underqualifies”™
(based on NSTA standards) to teach these subjects (Johnston
and Aldridge). In the early 1980s, science and mathematics
teachers were leaving teaching at a much higher rate than the
number of new college graduates entering teaching (Aldrich,
1983). Darling-Hammond's (1984) review of national data
identified four reasons for concern about the quality of
science and mathematics teachers: (a) the number of teachers
teaching out-of-field. (b) the low number of new entering
science and mathematics teachers, (¢) the high numbers of
science and mathematics teachers reaching retirement age.
and (d) ahigh proportion of science and mathematics teachers
leaving teaching before retirement age.

State and National Policies. Policy initiatives at state and
national levels helped to address shortages and teacher
preparation. Federal funding created new programs for
improving the knowledge and skills of teachers in science
and mathematics after 1983. The Education for Economic
Security Act of 1984 (now the Dwight D. Eisenhower
Program to Improve Science and Mathematics Education)
provided funds to higher education institutions, states. and
local school districts to upgrud'e the knowledge and skills of
science and mathematics teachers. The National Science
Foundation has expanded programs to enhance teachers’
knowledge and skills in their teaching fields.

Many states devised policies to increase the supply of
teachers in science and mathematics. States are interested in
better indicators in order to assess these policies. States
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Jqereased the pay scale of teachers to retain and attract
teachers and provided loans for students entering training in
shortage rields. States also raised requirements for teacher
certificition in science and mathematics at elementary and
sccondary levels (Education Commission of the States, 1987;
Blank and Espenshade, 1988b). Some states passed alterna-
tive certification policies intended to attract non-certified
college graduat = into teaching (CCSSO, 1989a). Many
states institutes inandatory teacher assessments toensure that
new teachers (and. in two states all teachers) had a minimum
level of verbal ability, knowledge of their teaching field, and
krowledge of education in general (CCSSO, 1989a).

At the national level, teacher shortages are currently not as
high as predicted in the carly 1980s for several reasons. A
sqgniticant portion ot recent new hires are fron. the reserve pool
of teachers who left teaching and are now retuming (NRC,
1990). Inaddition, the attrition rate of teachers has not increased
since 1982. The rate was four percent for public schioolter  ers
as of the 1987-88 Schools and Staffing Surv:y (Rol. .on,
1996). Finally, the number of new collc.ge gradaates in science
and matientatics education increased in the 1980s (Lauritzen,
1990).

Improving Indicators of Teachers. There is a need for
bett *r national i'nd state statistics on the supply, demand, and
quality of scieace and mathematics teachers in order to
identify problem areas and to better assess the quality of
current teachers (NRC, 1987, 1990), Better data are needed
on shortages in specific teaching fields. Weiss conducted a
follow-up survey with secondary science and mathematics
teachersoriginally surveyed in 1985-86 and found that about
8S percent were still in teaching in 1988, which is an annual
attrinon rate of' § percent (1989). However, teacher shortages
are a problemin specific fields such as the physical sciences.
physics and chemistry teachers are harder to hire than
teachers iy any other field (Weiss. 1987). and attrition raics
are higher for teachers in these fields (Murnane, et al., 1988).

The national educational goal for improving science and
mathematics learning has a key objective of increasing the
number of well qualified teachers (National Governors
Association, 1990). and data are needed to track progress on
this objective. Regularly reported statistics on the quality of
preparation of science and mathematics teachers are also
needed at national and state levels (National Research
Council, 1990). Analyses of the preparation of a national
sample of teachers in 1985-86 showed that many teachers
did not meet the standards of the science and mathematics
education associations (Weiss, 1989; National Science
Board, 1989). In addition, unequal distribution of the available
qualified teachers by socio-econommic characteristics of students
and schools produces differential access to opportunities for
study in science and mathematics (Oakes, 1990a).

The CCSSO Science and Mathematics Indicators Project
gave high priority to developing three types of indicators of
teacher quality: (a) teacher supply and demand. (b) equity in
the teaching force. and (¢) teacher preparation. Another
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priority area for state indicators of science and mathematics
is school conditions winch aftect teaching and learning.

The CCSSO plan for state-by-state indicators of science
and mathematics is based on cross-sectional data which can
be compared by state and tracked over time. Some desirable
indicators of teacher auality that require more complex data
or qualitative measurement are not reported, indicators such
as teacher knowledge and skills and teaching practices in the
classroom. CCSSO would prefer to analyze teacher quality
state-by state with these measures if the data were available.
Possible indicators for which data are available, such as
degree level and years of experience, were not included
because they do not significantly add to the analysis of
tcacher quality in science and mathematics.

To obtain comparable state data on the pric: ity indicators
of teachers. two sources of data were used. Sta‘es reported
data on teachers through the CCSSO reporting system
designed by the Science and Mathematics Indicators Project.
Second. CCSSO conducted state-by-state analyses of the
Schools and Staffing Survey ot NCES.

Indicators of Current Teacher Supply

States reported data on the total number of teachers
assigned to teach science, mathematics, and computer
science in grades 9-12 as of October 1. 1989. The state
teacher numbers are universe counts based on data collected
through state information systems. The CCSSO state data
reporting plan requested the number of teachers with primary
and secondary assignments in each of eight subjects. The
operational definition of primary assignment is a teacher
assigned to on. :ubject for 50% or more ot teaching periods:
and secondary assignmentis ateacher assigned to one subject
less than 50% of teaching periods.

Primary vs. secondary assignments of teachers. Figure 6
shows the median state percentage of teachers in each of tive

Figure 6
Primary Assignment of Teachers
of Mathematics and Science
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subjects that have their primary assignmentin these subjects.
The state data show that mathematics has the highest
proportion of teachers with their primasy assignment in
mathematics. Almost half of chemistry teachers have their
primary assignment in another subject, and three-fourths of
physics teachers have their primary assignment in another
subject. For example, in many schools, physics is taught by
a teacher with primary assignment in chemistry or carth
science.

Appendix Tables B-1 to B-4 provide state-by-state data
on assignments for mathematics, six science fields, and
computer science. Tables B-1, B-2, and B-3 also show the
total number of high school teachers in five subjects. In the
US. as of 1989-90 there were 111,000 mathematics
teachers, 46.000 biology teachers, 21,000 chemistry teach-
ers. 13,700 physics teachers, and 13,300 earth science
teachers. Table B-5 reports state-by-state figures for the total
number of high school science teachers in all fields (.e..
teacher headcounts) based on a state representative sample
of teachers in the 1988 Schools and Staffing Survey. The 50
state total is 102,000 science teachers.

States vary in the proportion of teachers with primary
assignments in science and mathematics. For example,
teachers of mathematics in Connecticut (95%  primary
assignment) and Ilinois (96%) we almost all teaching
mathematics as their primary assignment, while California
(68%) and Utah (69%) have about one-third of teachers of
mathematics who have their primary assignment in another
subject.” Higher numbers of teachers with secondary assign-
ments are probably due to population growth (such as in
California) as well as increases in state course requirements.

States with more small, rural districts, such as Arkansas,
Oklahoma, and North Dakota have fewer teachers with
primary assignments in any of the s:ience fields, and states
with a greater proportion of urban and suburban districts,
such as Connecticut, New York, and Pennsylvania, have
more teachers with primary assignments in the science fields.

Age of science and mathematics teachers. Althoug'. the
state science and mathematics indicators do not ind lude
detailed projections of teacher supply and demand, the age
distributions of current science and mathematics tea hers
provide useful information on possible shortage fiel Is as
teachers near retirement age. Figure 7 shows summary
statisties from the state aggregate data on teacher assignments
by teacher age. Hlustrated are the proportion of teachers aged
50 and over and under age 30 in the 36 reporting states. (The
proportion of teachers aged 3049 is not shown: it is the
difference from 1009%). The proportion of teachers over age
S0 varies from 19 percent of mathematics teachers to 23
percent of physics teachers. The proportion under 30 varies
from 13 percent in mathematics and chemistry to 12 percent
in biology and 11 percent in physics.

The age distributions of niathematics and science teachers
vary widely by state in all t ~Ids. Figure 8 illustrates the state
differences for mathematics teachers. (Appendix Table B-6
gives complete state Jdata.) The percentage of mathematics
teachers over age S0 varies from 29 percent in Minnesota to
10 percent in Kentucky, as compared t 10 percent under 30
in Minnesota and 19 percent under 30 in Kentucky. In
chemistry, the percentage over S0 varies from 45 percent in
Minnesota to 10 percent in idevada, as compared to nine
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TSeveral states reported teacher assignments by student enrollments, For example. in Calitornia 87 pereent of students taking mathematios were taught
by a primary assignment mathematics teacher and 72 pereent of students tuhing chemistry were taught by a primary assignment chenustry teacher, In South
Carolini, 95 percent of students taking matheratios were taught by u primury assignment mathematies teacher and 81 prreent of students taking chenvistry

were taught by a primary assignment chemistry teacher.
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Figure 8
Percent of Mathematics Teachers Age 50 and Over
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percent under 30 in Minnesota and 13 percer under 30 in
Nevada.

The age distribution for mathematics and science teachers
can be compared with the age statistics for all high school
teachers. A total of 21 percent of all high school teachers are
over 50. and 10 percent are under 30 (sec Appendix Table
B-10 for stite data). Only the fields of chemistry and physics
have higher percentages of teachers over 50 than the average
for high school teachers. There are slightly higher percent-
ages of teachers under 30 in mathematics and science than
the average for high school teachers.

One way of analyzing the teacher age statistics by state is
to note that states which have had flat or declining popula
tions, particularly northeastern and midwestern states, have
higherproportions of olderscience and mathematics teachers
(e.g.. Connecticut, Delaware, Hlinois, lowa, Minnesota, New
York. Rhode Island. and Wisconsin). Many of the teachers
over 50 in these states were hired in the 1960s when school
enrollments were increasing. These states iay experience a
shortage of teachers in a tew years as this group of teachers
reaches retirement age.

Indicators of Equity in the Teaching Force

States reported data on two indicators of equity among
current teachers in science and mathematics: gender and
race/ethnicity. The distribution of science and mathematics
teachers by gender and race/ethnicity provides a basis for
states and the nation to compare the characteristics of the
current teaching force with goals of improving the mnatch
between students and teachers in terins of gender and
race/ethnic characteristics.

Weiss' (1987) analysis of national data on teacher char-
acteristics showed that minority science and mathematics
teachers and female science teachers are vastly under
represeated  considering the student population in vur

schools, and state level data are needed on teachers in these
groups. An indicator of equity of teacher quality addresses
the issue of distribution of opportunities in science and
mathematics education. There are two related aspects of the
issue. Oakes' (1990a) analysis of science and mathematics
teachers by school characteristics shows that students in
schools with students from predominantly low socioeco-
nomic status backgrounds have fewer opportunities to be

taught by highly qualified teachers. Second. the rate of

participation of minority and temale students in science and
mathematics is related to the characteristios of their teachers
{Oukes, 1990b).

Gender of Science and Mathematics Teachers. In 1985-
86. approxintely 48 percent of high school mathematics
teachers were female and 36 percent of science teachers were
female (Weiss, 1989). Figure 9 provides summary statistics
on the gender of science and mathematics teachers in four
fields as of 1989-90 based on state data.

The percentage of female teachers ditfers by subject: 48
percent in mathemativs, 37 pereent in biology, 34 percent in
chemistry, and 22 percent in physics. By conmarison, 50
percent of all high school teachers are female -uid 50 percent
are male (based on the sum of state data, see Appendix Table
B-10).

State-by-state statistivs on the gender of mathematics and
scicnee teachers show that the distributions vary widely (see
Appendix Table B-7). In mathematics, the percent of female
teachers varies from 21 percent in Minnesota to 66 percent
in Virginia. The data show that region is associated with the
gender distribution of science and mathematics teachers (and
high school teachers in general). Thirteen states have more
female than male mathematics teachers, and eight of these
states are in the Southeast. Six states have more female
mathenratics teachers than female high <chool teachers in
general: Alabama, Kentucky. Mississippi. New Jersev, North
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Figure 10
Percent of Biology Teachers That Are Female
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..Tableu . .. : . |

1
|
! MINORITY TEACHERS IN MATHEMATICS AND SCIENCE BY MINORITY STUDENTS IN STATE 5
: E Percent Minority Percent Minority Teachers (9-12) . _ i
 STATE _ Studems(K-12) Math Biology © Chemiswy | Al HighSchool
! Maine _ G » 24 0 : 0% A i
flowa 6 ) 4 0 i | l i
i ldaho ; 7 ] | 0 \ 2 i
' Montana ' 7+ | ! 0 2
 Utah 7 N 2 | A
- North Dakota a 2 ! | 2
f Kentuchy 10 2 3 1 4
" Indiana 14 3 1 2 4
© Kansas 18 R] 2 t Y
~Rhode Inand 16 2 2 8 6
Wisconsin 14 2 2 ! 2
Ohio 16 R S J 6
Pennsy Ivania 17 3 K} 1 K
Michigan 22 7 3 | L]
Nevada 24 Y 7 ki 10
Colorado RE] b 6 7
“Connectivut 2 3 kK 2 )
Arhansias RAJ 10 10 6 10
ORlahoma 28 s 5 4 6
Virginii 27 13 14 10 1S
" Delawire K] R 4 0 11
“Norh Citrolins i3 14 1o ] 11 16
New Jersey RE 10 7 S 1
S Arizoni X6 {) S . 10
liinois KX) I 12 7 . 12
“ Alabama RY 18 19 17 21
Marviand RY. 17 16 - -
South Carolina 42 2 R3| 17 20
Texas S0 I8 17 i1 19
i Misaisaipp St 26 RIY i R¥
: Calitornia s I8 16 12 1%
: New Mexwo S8 1) 19 . 19 28
- Hawani 77 71 6l ; ] 12
FTOTAL (33 states) RR 115 10% 74 1%

" Percent minority teachers = sum of feur non-white vategones of public school teachers trom Appendix Tables B-8, B.0. :
P Minority teachers reported under Biology tor Colorado, Arizona, Maryland = All science ficlds, i
{ Sources: (teachers) State Departments of Education, Fall 1989; (stadents) NCES Common Core of Data, Public School Universe, Fall 1989 (*) USDE

Office for Civil Rights, State Sunimaries of Projected Data, 1986,

. Council of Chiet State School Officers, State Education Assessment Center, Washington, DC, 1990,

Carolina, South Carolina, and Virginia. In biology. the
percentage of female teachers varies from 15 percentin lowa
to 63 percent in Alabama. Figure 10 displays a histogram of
the percent of female biology teachers by state. States in the
southeast have more female biology teachers than other
regions, and states in the midwest have the lowest proportion
of female biology teachers. Chemistry and physics have
fewer female teachers in most states, butfive states have more
female than male chemistry teachers (all but Hawan are in
the Southeast). No state has a majority of physics teachers
that are temale. The proportion of female physics teachers
varies from 10 percent (Michigan, Minnesota, Utah) to 49
percent (Alabaima).

Race/Ethnicity of Science and Mathematics Teachers.
The second indicator of equity in the science and mathemat-
ics teaching force is the race/ethnicity of current teachers.
The 1985-86 national sample survey showed that approxi-
mately cight percent of high school mathematics teachers

ERIC

Aruitoxt provided by Eic:

and 10 percent of science teachers were frem racialiethnic
minority groups (Weiss, 1989). Nationally. 30 percent of
clementary and secondary students are minorities, and 70
percent are white (NCES. 1989).

As of the 1989-90 school year, state data on the
race/ethnicity of science and mathematics teachers (grades
9-12) show the following percentages of minority and white
teachers (based on 33 reporting states),

Percent of Minority and White Teachers
in Mathematics and Sclence
" Minority White

Mathematics 11% 89%
Biology 10 90
Chemistry 7 93
Physics S 95

v 3l
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The states with the highest proportions of minority
teachers, in science and mathematics as well as among all
high school teachers, are in the Southeast and Hawaii. There
is relatively little variation among mathematics, biology, and
chemistry in the percent of minority teachers, although
chemistry has slightly fewer minorities in most states. The
state data show that except for Hawaii no state has represen-
tation of minority teachers which is similar to the racial/ethnic
background of students.

By comparison, the statistics for all high school teachers
show 11 percent minority and 89 percent white. State-by-
state race/cthnicity data are in Appendix Tables B-8, B-9,
and B-10.

The proportion of inority high school science and
mathematics teachers in each state can be compared with the
proportion of minority students. Table 11 provides state-by-
state statistics for these comparisons in three teaching fields:
mathematics, biology, and chemistry. Among the 33 states
that reported teacher race/ethnicity by field and student
race/ethnicity, only eleven states had over 10 percent
minority teachers in any of the three fields. Of the 20 states
with 1nore than 20 percent minority students, only five states
have even half as many minority teachers in mathematics,
biology, or chemistry as the proportion of minority students
(Virginia, Alabama, South Carolina, Mississippi, Hawaii).

Inaicators of Teacher Preparation in Subject Area

Two state indicators of teacher preparation are analyzed:
(1) the proportion of science and mathematics teachers who
are not state certified inassigned teaching fields.i.e.. teaching
out-of-field. and (2) the proportion of science and mathemat-
ics teachers who have a college major in their teaching field.
State collected data on teacher assignments by certification
status as of October 1. 1989 were reported to CCSSO. A
major advantage of using state data on teacher assignments
and certificati. n s that the uata can be computed from state
administrative records and computerized data files, thereby
alleviating the need for special surveys of teachers that
require teachers’ self-report of certification status. Since
certification standards for each teaching field differ by state,
it is important to consider state-by-state differences in state
certification standards. For example, a mathematics teacher
with 24 mathematics credits would qualify for certification
in Illinois but would be considered out-of-field in Wisconsin
which requires 34 credits (see Appendix Table B-11).
Statistics on college majors of science and mathematics
teachers were produced from analyses of the NCES Schools
and Statfing Survey data collected in Spring 1988.

The subject area preparation of teachers in science and
mathematics has been found to be a valid, usetful measure of
teacher quality in these subjects. From their research review.
Shavelson, McDonnell. and Oakes (1989) maintained that
teacher quality, i.e., the knowledge and skills of the teacher.
is an important predictor of teaching quality. and that the
teacher's academic knowledge and subject area preparation

is related to student learning in certain subjects, paicularly
science and mathematics. The National Research Council's
recent recommendations on needed statistics of precollege
science and mathemnatics teachers includes measures of the
amount of preparation in the field of assignment (1990).

Teacher certification for a specific teaching assignment is
a policy relevant indicator of the degree to which teachers in
a subject area meet basic state requirements for knowledge
and preparation. The determination of tcacher shortage
depends on having a definition of a qualified teacher.
Definitions of shortage vary from simply the number of
vacancies, (i.e., classrooins for which no teacher was hired).
to the number of classes taught by a teacher who has not
majored in the field of assignment. to the number of teachers
that perceive themselves to be less than well-qualified. State
certification by teaching assignment provides a common
definition of qualifications to determine current teacher
shortages in a state. (Other variables such as student-teacher
ratio and teaching vacancies must also be measured to
determine overall demand for teachers in a subject area.)

Knowing whether or not a teacher is certified for the
courses he/she is teaching does not provide a good measure
of teaching quality or even a sufficient measure of a given
teachers’s preparation in the subject area (Murnane and
Raizen, 1988). However. the proportion of teachers who are
teaching out-of-field is a usetul policy indicator because it 1s
a quantifiable measure of the proportion of teachers in a
district or state that do not imeet basic qualifications (Shavel-
son. et al.. 1989). Certitication has often been used as a
working definition of qualified to analyze current teacher
shortages in science, mathematics, and other subjects (Dar-
ling-Hammond and Hudson, 1989; Oakes. 1990a). A report
of the California Comumission on the Teaching Profession
(1985} found that certification is a usetul measure of teacher
qualifications when analyzing the percent of non-certified
teachers in schools with a high proportion of at-risk students
as compared to those with few at-risk students.

The Holmes Group (1986) recommendations for improv-
ing the quality of teachers focused on increasing the subject
area preparation in teacher education and requiring a masters
degree for certification. Some states now require a major in
a liberal arts field to obtain teacher certification. The
propottion of teachers in science and mathematics who hold
college major in their field of teaching provides an indicator
of preparation that sets a higher standard than the indicator
based on state certification.

Teacher certification and college major are used as
indicators of teacher quality in this report. As other state-by-
state indicators of quality become available. such as teacher
knowledge and skills or teacher instructional practices. they
will be incorporated into the state indicators system.

Teacher Certification by Assignment. Thirty states re-
ported results of cross-tabulating state data on teacher
assignments by teacher certification status. Figure 11 shows
that the percent of teachers assigned to teach a subject for
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Figure 11
Percent of Mathematics and Science
Teachers Assigned Out-of-Field
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which they are not certificd (out-of-field) is nine percent in
mathematics, eight percent in biology and chemistry, and 12
percent in physics. These statistics include teachers with
primary and secondary assignments. The 30 states repre-
sented in these totals include four large states. California,
New York, lllinois. and Pennsylvania, but they do not include
Florida and Texas (which are expected to report the data in
the next reporting cycle).

The 1985-86 national survey of science and mathematics
teachers produced data on teachers’ certification status. The
results showed that 84 percent of mathematics teachers in
grades 10-12and 62 percent ingrades 7-9 were state certitied
in mathematics: and in science, 89 percent of teachers in
grades 10-12 and 73 percent of teachers in grades 7-9 were
state certified in a field of science (Weiss, 1987),

State-by-state percentages of teachers out-of-field. disag-
gregated by primary and secondary assignments, are shown
in Appendix Tables B-12 through B-15. The data show that
states vary widely on the teaching out-of-field indicator.
Figures 12 and 1 3 provide histograms of the state percentages
of mathematics and physics teachers that are assigned
out-of-field. The total percent out-of-field in mathematics
varies from 52 percent in South Dakota and 31 percent in
Colorado to zero percent in Connecticut and North Dakota,
with the median state at four percent. In biology. the
percentage out-of-field varies from 34 percent in Arkansas
to zero percentin several states, with the inedian state at three
percent but of-field. In chemistry. the median state has five
percent ot f-field and in physics the median state has 10
percent out of field. States with more than 1§ percent of
teachers out-of-tield in chemistry and physics are Arkansas,
California, Ilinois. Mississippi. and South Dakota: and
Alabama. Delaware, and New York have more than 15
percent out of field in physics. The data show that some ot
the states with substantial numbers of science and mathemat-
icsteachers out-of-field have many small, rural districts (and
thus many small high schools), such as South Dakota, Hlinois,
and Mississippi. States experiencing population growth such
as California have high demand for teachers and have inore
teachers out-of-iield.

National statistics on the percent of teachers out-of-field
show that less than five percent of teachers with primary
assignments in science and mathematics are out-of-field
(Bobbitt and McMillen. 1990). The state-by-stat> data on
certification status by teachers with primary and secondary
assignments (Appendix Tables B-14, B-15) reveal that in many
states asignificant proportion of chemistry and physics teaching
is done by teachers with a secondary assignment in these
subjects (a total of 40 percent of chemistry teachers and 61
percent of physics teachers). The data also show that teachers
with secondary assighments in chemistry and physics are less
likely tobe certified to teach inthe secondary field. Fore xample.
nine percent of secondary assignment physics teachers are
out-of-tield vs. three percent of primary assignment teachers.

In comparing the proportion of teachers out-of-field by
state it is important to consider differences among states in
requirements for teacher certification. States vary widely in
requirements such as the number of acadeniic course credits
and supervised field experience. Appendix Table B-11 lists
the requirements in each state by teaching field. Inan earlier
report on the state science and mathematics indicators
(Blank. 1990). the number of college course credits required
for certification was analyzed by the percentage of teachers
in each state teaching out-of-field. The results showed that
states with fewerrequired course credits tended to have fewer
teachers out-of-field. but there were numerous exceptions.
The number of districts and schools per state and population
trends appeared to be more significant factors in state
difterences in the proportion of science and mathematics
teachers teaching out-of-tield.

Two-thirds of the states certify science teachers through
broad field certification as well as in specific fields of
biology. ckemistry, physics. etc. States reported teaching
assignments by certification according to broad field vs.
specitic field certif*~ation, and the totals show that over a
third of science teachers in 30 reporting states have broad
field certification. (See Appendix Tables B-13, B-14, B-15
for state figures.)

Percent of Mathematics and Science Teachers with
Specific vs. Broad-Field Certification

Certified
Certified  Broad Field  Assigned
Specific Field  Science  Out-of-Field
Mathematics 81% —~— 9%
Biology 6l 31% 8
Chemistry 57 45 8
Physics 50 38 12

Individual states may be able to increase the number of
certified scierce teachers in more classrooms with a broad
field policy However, as a group. states with broad field
science certification do not currently have lower percentages
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Figure 12

Percent of Mathematics Teachers Assigned Out-of-Field
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Figure 13
Percent of Physics Teachers Assigned Qut-of-Field
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of science teachers out-of-field than states with only specific
field science certification (Blank, 1990).

College Majors of Teachers. The state-by-state data on
science and mathematics teachers with college majors in
these fieldsare from the Schools and Staffing Survey (SASS).
State-representative samples of elementary and secondary
teachers in public schools were surveyed in Spring 1988. The
analyses were conducted by CCSSO. From the SASS data,
Table 12 lists the proportion of high school mathematics and
science teachers in each state who reported having a college
major in these fields.?

The results show that for the nation 42 percent of public high
school teachers of mathematics have a college major in
muathematics, while 47 percent of teachers with their primary
assignment in mathematics have a college mathematics major.
In science, 54 percent of public high school science teachers
have a majorin ascience ficld, while 66 percent of teachers with
their primary assigniment in a science subject have a college
major in a science field. The state percentages of mathematics
majors among all teachers of mathematics varies from 20
percent (Louisiana) to 62 percent (Kentucky) and the percentage
of science majors among all teachers of science vary from 31
percent (Louisiana) to 73 percent (Minnesota, Missouri).
Among teachers with their primary assignment in mathemat-
ics, the state percentage with a mathematics major varies
from 24 percent (Louisia a) to 69 percent (Kentucky), acd
among teachers with their primary assignmentin science, the
state percentage with a science major varies from 30 percent
(Arkansas) to 86 percent (Missouri). (Forthe U.S., 63 percent
of mathematics teachers majored in mathematics or mathe-
matics education and 64 percent of science teachers majored
in science or science education. Sce Appendix Table B-16
for state percentages.)

The college majors of science and mathematics teachers
have been analyzed in carlier studies. The 1985-86 national
sumple survey (Weiss, 1987) showed that 40 percent of
mathematics teachers in grades 10-12 had a college major
in mathematics and 24 percent of grade 7-9 mathematics
teachers had majored in mathematics. In science, 60 percent
of grade 10-12 science teachers majored in a science field
and 49 percent of grade 7-9 science teachers had a science
major. Eighty-four percent of secondary science teachers
majored in either a field of science or science education and
25 percent of mathematics teachers majored in either
mathematics ormathematics education. Oakes ( 1990a) analyzed
the same data by characteristics of schools and found that
inner-city schools and schools with more disadvantaged and
minority students have tewer teachers with college majors in their
teaching field. A national survey of physics teachers (Neuchatz
and Covalt, 1988) found that 26 percent have a college degree in
physics and only one percent were trained in a field other than

*The standard errors for mathematicsteachers with majors vary from 2.0%
t1daho) to 8. 8% (Pennsylvania). The standard error for the U.S total is 1.4
The standard errors for science teachers with majors vary from 4 9%
{(Wyoming) to 10.2% (Kentucky). The standard error for U8, wtad 18 1.4%.
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science or mathematics. According to this survey, one-third
of physics teachers were assigned to physics for the first time
or only occasionally taught physics.

INDICATORS OF SCHOOL CONDITIONS

The conditions in schools affect teaching and learning in
science and mathematics. School conditions are also impor-
tant in understanding the needs, or demands, for teachers in
science and mathematics. One kind of indicator of school
conditions is resources ror science and mathematics teaching.
National studies have examined access to laboratory equip-
ment and facilities and quality of instructional materials and
textbooks (Weiss, 1987; Oukes 1990a), and use of comiputers,
calculators, and laboratories in instruction (Mullis, et al.,
1988). This report includes two indicators of school condi-
tions related to the allocation of teachers to classes in science
and inathematics. Two state indicators are analyzed: (a) the
average class size for high school science and mathematics,
and (b) the number of high schools that have teachers
assigned in each teaching field. The average for mathematics
teachersin grades 10-12 was 21 students per class, while the
average for science teachersin grades 10-12 was 22 students
perclass. These indicators are particularly useful in analyzing
the demand for science and mathematics teachers.

Average Class Size. Data from the NCES Schools and
Staffing Survey provided state-by-state statistics on the average
class size by teaching tield. The average is based on teacher
self-reports of the number of students they have enrolled in each
class period. Table 13 shows state-by-state averages for class
size in high school math, science, and English for teachers that
have primary assignments in these fields.” Average class size
for English is used as a comparison statistic because most high
school students are enrolled in English classes.

Average High Schoot Class Size (Median State)

Mathematics 21 students per class
Science 22 students per class
English 22 students per class

The state medians for average class size indicate little
difference amongthe three subjects. There is variation among
states in average class size for each subject. California has
an average of 29 students per mathematics class, while North
Dakota has an average of 14 students per mathematics class.
In science, Michigan has 28 students per class, while South
Dakota has 15 students per class. The average class size for
all mathematics and science classes at the state level does
not reveal possible differences in class size between lower
level courses (possibly lurger classes) and upperlevel courses

“The stundard etrors for class size s mathematics vary from .55 {Texis)
ta 2.6 (New Mexico). The standard errars for science cliss size vary from .8
(Georgia) to 2.75 (Mississippi).
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- Table 12
PERCENTAGE OF MATHEMATICS AND SCIENCE TEACHERS
WITH COLLEGE MAJOR IN FIELD
(Grades 9-12, Public Schools)
T : l’rimur—)- Assignment _Malh All Teachers of Math Primary Assignment Science | All Teachers of Science
(STATE % wiMajorin Muth % w/Major in Math % w/Major in Science % wiMajor in Science
ALABAMA : 45% 394 0% 2%
ALASKA 1 42 25 65 48
ARIZONA 7 — - 46 43
ARKANSAS 45 XY/ k1Y 41
CALIFORNIA 1y n o8 52
COLORADO : 35 30 7 66
CONNECTICUT 52 43 7 65
DELAWARE — —_ — —_
DIST OF COLUMBIA — — — _—
FLORIDA 9 26 60 56
GEORGIA 57 ! S4 66 s4
HAWAI — ‘ - - -
IDAHO 61 kK] S8 47
ILLINOIS Se 5l 61 56
INDIANA 42 XY/ 58 50
IOWA S0 4§ | 66 58
KANSA, S4 44 I s3 41
KENTUCKY 69 62 67 57
LOUISIANA 24 20 44 k]|
MAINE ! 26 2 63 48
MARYLAND 63 SR — —
MASSACHUSETTS Ss sl 68 59
MICHIGAN S3 47 71 S6
MINNESOTA 63 S4 79 73
MISSISSIPPL S0 49 S) 46
MISSOURI : 41 40 86 n
MONTANA — — 74 54
NEBRASKA K} 12 6l 47
NEVADA ' e - — —
NEW HAMPSHIRE _ — — — —
NEW JERSEY . 54 53 76 71
NEW MEXICO ss 54 61 47
NEW YORK 57 49 " 58
NORTH CAROLINA . 28 26 63 49
NORTH DAKOTA 5 29 2% 73 6!
OHIO ' 48 } 44 66 6!
OKLAHOMA f 4 24 59 ol
OREGON X RE] K| 72 58
PENNSYLVANIA ; 48 41 o 55
RHODE ISLAND —_ — — —
SOUTH CAROLINA 5 50 47 ] S8
SOUTH DAKOTA : 47 4() 62 38
TENNESSEE : 50 46 1y KX
17 XAS 46 42 62 St
UTAH . 2 24 57 32
VERMONT : -— - —_ —
VIRGINIA : S8 57 82 74
WASHINGTON ' s hy) 59 36
WEST VIRGINIA 45 44 53 47
WISCONSIN S1 19 71 66
WYOMING 2 3l L 6l 39
U.S. TOTAL 47% 42% 066% S§4¢
~—Too few cases for a reliable estimate.
Note:%r with majors in mathematics and science does not include mathematics and science education. (see Table B-16)
Source: Schools and Staffing Survey. Public School Teachers Natioual Center for Education Statistics, Spring 1988
[ Council ot Chief State School Officers. State Education Assessment Center, Washington, DC, 1990




- *-lable—l‘i e o e e e e« oo
AVERAGE CLASS SIZE IN MATHEMATICS AND SCIEN(E
(Public High Schogls)

MATH SCIENCE ENGLISH
'i_._S"'l'ATli_ A A 1. 1 Students Per Class | Average Students Per Class | Average Students Per Class |
ALABAMA R 25 25
ALASKA : 19 18 18
P ARIZONA — 23 25
| ARKANSAS 19 2 19
| CALIFORNIA ' 29 n 23
} COLORADO 2 20 22
| CONNECTICUT 19 19 1%
DELAWARE _ - - —
| DIST OF COLUMBIA — — -
i FLORIDA 2 Ry n
GEORGIA 26 22 24
P HAWAL — — —
IDAHO _ 18 bR 21
ILLINOIS N n R
INDIANA 21 R n
I0WA : 16 19 19
KANSAS 15 1y 16
i KENTUCKY 25 2 24
| LOUISIANA n 24 n
MAINE : 17 17 N
MARYLAND . 24 — 28
MASSACHUSETTS 20 2 2
MICHIGAN X} 28 25
MINNESOTA : 23 21 23
MISSISSIPPI 24 2% 24
MISSOUR! ' 19 | 20 R)
| MONTANA — | n 19
NEBRASKA 17 i 19 23
i NEVADA ' —_ — —
NEW HAMPSHIRE — — -
NEW JERSEY 18 20 19
NEW MEXICO 25 2 25
NEW YORK 21 hX 23
| NORTH CAROLINA 23 24 X!
I NORTH DAKOTA 14 ! 16 19
OHIO 2 f 23 2
OKLAHOMA Rh) 18 20
OREGON : 21 ] 2
PENNSYLVANIA 2 n 2
' RHODE ISLAND — — -
SOUTH CAROLINA 21 : n n
SOUTH DAKOTA 12 | 15 16
| TENNESSEE kX i 25 25
FTEXAS 21 » n
butal 2 26 27
i VERMONT — —_ —
P VIRGINIA 2 2 n
WASHINGTON 26 26 24
t WEST VIRGINIA h 2 R
L WISCONSIN 20 2 n
| WYOMING 15 ! 6 16
3 . . . e i R
P MEDIAN 2 2 ! n

; Note: Class sizes reported by teachers with primary assigninents in subjects.,

F—Tuou few cases for areliable estimate.

! Source: Schools and Statfing Survey (SASS). Public Schoot Teachers NCES, Spring 1988

| Councit of Cluef State School Otficers, State Education Assessment Center, Washington, DC, 1990
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(possibly smaller classes). This degree of specificity could
not be obtained with the sample survey data at the state level.
(The data are available in SASS for such analyses at the
national level.)

National figures for class size in science and mathematics
were reported from the 1985-86 national survey of teachers.
At that time, the average for mathematics teachers in grades
10-12 was 21 students per class. while the average for science
teachers in grades 10-12 was 22 students per class.

Number of Teachers and Schools Per State. The number
of science and mathematics teachers in each teaching tield
can be compared with the number of high schools in a state
to determine the proportion of schools that are able to offer
science and mathematics courses in cach field. National
surveys have analyzed the proportion of schools that offer
advanced science and mathematics courses (Weiss, 1987;
Neuchatz and Covalt, 1988; Oakes; 1990a). Neuchatz and
Covalt found that 83 percent of high schools in the nation
offer physics, and these schools include 96 percent of
students. However, only 66 percent of schools offer physics
each year.

Table 14 shows the total number of teachers (primary or
secondary assignment) in mathematics, biology. chemistry,
and physics arrayed by the number of high schools per state.
A quick review of the state data shows that the school to
teachers comparison is particularly useful for analyzing the
demand for teachers in chemistry and physics. In many states
the number of teachers is close to the number of schools, and

in states that have fewer teachers than schools it is likely that

some schools are not offering chemistry or physics. The

school to teacher ratios reveal that:

* 11 of 41 reporting states have more high schools than
chemistry teachers

* 28 of 41 reporting states have more high schools than
physics teachers

*  The number of physicsteachers is less than one-half the
number of high schools in lllinois, Michigan, Missis-
sippi New Hampshire, Oklahoma, and Utah.

Several of the states with more high schools than physics
teachers reported few or no teachers teaching out-of-field,
such as Idaho, Nevada, North Dakota, Ohio, and Utah (see
Appendix Table B-15). In these states, a state policy may
prevent assignraent of non-certified teachers to shortage
fields, or school districts may not offer a course if there is
not a certified teacher.

One caveat in comparing the number of schools and
teachers in a state to identify shortages of teachers is that the
problem may be overstated in some states. Chemistry and
physics teachers are shared among schools in some districts,
and this cooperative arrangement is not accounted for in the
teacher per school ratio. Some schools alternate teaching
chemistry and physics each year. Conversely, the schools to
teachers ratio may understate the problem of shortages in
states that have large high schools with more than one physics
or chemisuy teacher and small schools with none (the state
average would indicate that each school has a teacher).
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STATE
ALABAMA
ARKANSAS
CALIFORNIA
CONNECTICUT
| DELAWARE (P
| FLORIDA

i HAWAL
LIDAHO
[HLINOIS

FINDIANA

LiowA

I KANSAS
KENTUCKY
LOUISIANA
UMAINE
MASSACHUSETTS
MICHIGAN
MINNESOTA
MISSISSIPPI
MISSOURI
MONTANA
NEVADA

NEW HAMPSHIRE
NEW JERSEY (P)
NEW MEXICO
NEW YORK
NORTH CAROLINA
NORTH DAKOTA
OHIO
OKLAHOMA

OREGON
PENNSYLVANIA
RHODE ISLAND (P)
SOUTH CAROLINA
SOUTH DAKOTA
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TEXAS
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VIRGINIA

WEST VIRGINIA
WISCONSIN
WYOMING

TOTAL (42 states)
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Table 14
(Grades 9-12)

| Mathematics

1.597
(P16S0
9 084
1451
240
33
640
1,748
2298
1487
1.179
1.659
1563
796
1513
RIKED)
1.811
719
1.999
S1§
673
6
4,375
643

7.853
2,966

471
4.254
1.674

l ekl
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S.704
418
1.853
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1.872
PR KE)
Lild
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906
1.960

464
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I Total Feachers = Teachers with primary or secondary assignmient in subject.
High School = Low grade 7-12, high grade 12.
(P Only teachers with primary assignment reported.
Source: State Departments of Education. Data on Public Schools, Fall 1989: National Center for Education Statistics, Fall 989N, Caroling, Fall 1988
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STATE SCIENCE AND MATHEMATICS INDICATORS AND POLICY ISSUES

The initial results from state-by-state indicators of science
and mathematics education provide findings to address at
least five policy issues: (1) How much science and mathe-
matics education are students being taught in our schools,
and what is the level of instruction”? (2) What has been the
etfect of higherstiate graduation requirements on science and
mathematics education? (3) How much progress is being
made in closing the gender gap in science and mathematics
education? (4) What is the current supply of science and
mathematics teachers, and what shortages exist or can be
anticipated? (5) How well prepared are science and mathe-
matics teachers?

This report also addresses questions about the develop-
ment and use of state-comparative data and demonstrates
how asystem of state indicators can be used totrack progress
overtime inassessing the quality of science and mathematics
education.

Amount and Level of Science and Mathematicys Instruc-
tion. State data on course enrollments as of the 1989-90
school year were used to estirnate the proportion of high
school students that take gatekeeper courses by the time they

graduate. In mathematics. an estimated nine percent of

students take calculus, 49 percent take algebra 2, and 81
percent take algebra 1. In science, an estimated 20 percent
of students tuke physics, 45 percent tuke chemistry, and over

9§ percent take biology. States vary in the estimated rates of

course taking. For example, course taking in algebra 2 varies
by state from 65 percent to 33 percent, and course taking in
chemistry varies from 62 percent to 33 percent. In 28 states
that reported data on course taking at the middle/junior high
level, ubout one of every eight students ineighth grade (13%)
were enrolled in an algebra 1 or accelerated mathematices
course in 1989-90. This is the traditional point of entry into
a college preparatory mathematics course sequeice culmi-
nating in calculus. The state enrollments in mathematics at
this course level vary from 3 percent to 34 percent of eighth
grade students. The amount of time spent on science and

mathematics in elementary grades provides an indicator of

instructional emphasis. Elementary teachers spend about
three hours per week on science in grades 4-6, and they spend
about 4.9 hours per week on mathematics in grades 4-6,
based on 1988 survey data from teachers. The state figures
for mathematics vary from 4.1 hours to 5.5 hours per week,
and the time spent on science varies from 2.2 1o 4.1 hours
per week.

State Policies and Course Taking in Science and Math-
ematics. State legislatures and state boards ot education
which increased graduation requirements in the 1980
expected that course taking in science and matheniatics
would increase. The state indicators on high school course
taking as of 1989--90 confirm other research showing
increased enrollments in science and mathematics during the
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1980°s when state graduation requirements were raised in
many states. State course taking rates show somewhat higher
enrollments at all levels but the largest increases were at the
level of algebra 1 (to 81% of students) and first year biology
(10 93% of students).

Most states did not specify the level of course taking
students needed to take. but subsequent analyses of state
policy intiatives have raised this issue. Eleven states that
now require from two and a half to three credits of
mathematics have an average of 10 percent more students
taking mathematics courses than states requiring two credits
or less, The high requirement states average only two pereent
more students in upper level mathematics courses. Thus, the
results from the initial year of state indicators suggest that a
state graduation requirement above two credits has only a
small effect on increasing the number of students taking
upper level mathematics courses. Tracking course taking
rates over time in individual states will allow us to address
inore authoritatively this question.

Most states that increased the graduation requirement for
science in the 1980s changed from a one credit to a two credit
requirement (currently 38 states require two crecits). Five
states now require from two and i half to three science credits,
These tive states have a median of 9 percent more students
enrolled in science than states requiring two or fewercredits,
The high requirement states have a median of four pereent
more students taking upper level science courses than states
requiring two or fewer credits. This finding gives some
evidence that a science graduation requirement above two
credits is related to more upper level course taking, but the
data are not conclusive because of the simall number of states
with higher science requirements.

States that raised their science requirement to two credits
in the 1980s may have increased the rate of science course
taking. The 1989-90 data show there is a high degree of
variation among these states in course taking rates. With
subsequent biennial reports on state science and mathematics
indicators, the trends in course taking by graduation require-
ments can be assessed for individual states.

Gender Differences. The state data on course enrollments
by student gender confirm findings from other research that
girls have increased their study in science and mathematics
in high school. Based on data from 16 states. girls and boys
have the same rates of enrollment in mathematics up to
advanced courses at the level of trigonometry and calculus,
where boys still have higherenrothiments. Inscienc e, the rates
of enrollment also are the same up to the advanced courses.
Boys have higher enrollments in physies and advanced
physical science courses, and girls have higher enrollments
in advanced biology courses. The state data indicate that
course taking in high school science and mathematics is
increasing among girls, but that there are still difterences in
enroflments at the advanced levels of mathematies and in
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specific science fields. The 16 states are not necessarily
representative of all the states, although they do include large
and small states and states from all regions of the country.

Teacher Supply and Demand. The state data on science
and mathematics teachers indicate three findings concerning
teacher shortages: the national problem is not as severe as
predicted in the early 1980s. shortages are highly variable by
state, and answers concerning supply and demand of science
and mathematics teachers vary with the criterion of teacher
quality that is used.

The current age distribution of science and mathematics
teachers indicates that nationally there is little likelihood of
greater shortages of teachers in these subjects than in other
subjects. The fields of chemistry and physics have slightly
more teachers over age 50 than other teaching fields, but all
the mathematics and science fields have more younger
teachers than the average for high school teachers. A shortage
of science and mathematics teachers can be anticipated in a
few states that have much higher percentages of their
teaching force vver age 50 than other states.

The majority of science and mathematics teachers are
male, but the gender distribution varies by field froan 45
percent female in mathematics to 22 percent female in
physics. The proportion of female teachers varies signifi-
cantly by state, for example, in mathematics. from 21 percent
to 69 percent feinale, and in physics, from 10 percent to 4¢
percent female. Stat  in the southeast have higher propor-
tions of female science and inathematics teachers as well as
mor. female high school teachers in general. The state-by-
state data on gender allow states and school districts to
identify where they may need to concentrate etforts in
recruiting more temale (or male) science and mathematics
teachers.State data on the race/ethnicity of science and
mathematics teachers show that there are severe shortages of
minority science @nd mathematics teachers if a state’s policy
goal is to have the proportion of race/ethnic minority teachers
match the proportion of race/ethnic minority students.
However, the tields of science and mathematics are not any
better (or worse) in training and recruiting minority science
and mathematics teachers than other teaching fields.

Teacher Quality. The state data on certification status ot
science and mathematics teachers indicate that at the high
school level the problem of out-of-field teaching is not an
enormous national problem. However, there are two impor-
tant qualifications: tirst, the state-by-state indicators show
that some states have over one third of teachers in mathemat-
ics and the physical sciences teaching out-of-field. and
second, some states have very few teachers assigned out-of -
field but there are schools with no teachers in chemistry and
physics.

Ifthe proportion of teachers witha college majorin science
and mathensatics is used as a eriterion of quality of teacher
preparation, there are some states with a majonty of
well-prepared teachers in their subject. But, there are other
states with relatively few teachers with majors in their
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subject. About Falf of all high school mathemnaties and
science teachers in the U.S. have a college major in their
assigned field. The ratio is higher among those teachers with
their primary assighments in mathematics and science. In
most states, school districts are able to hire and assign state
certified science and mathematics teachers butmany of these
teachers do not meet higher stundards for preparation such
as college major in the assigued tield or stundards set by the
professional societies.

There ar : two other aspects of supply, demand, and quality
of science and nwathematics teachers that were not addressed
by the state data. First, the problem of out-of-field teaching
is probably more severe among middle school/junior high
science and mathematics teachers (based on discussions with
state specialists). Second, the state indicators do not include
data on the teachers knowledge and skills in their subject or
their teaching practices. These data, when available, would
provide a better picture of the quality of our teachers and
needs for improvement.

Uses of State Level Indicators. The state indicators of
science and mathematics education are best used in combi-
nation with each other since they were conceived and
developed within a comprehensive model of science and
mathematics education. For example, teacher shortages in a
state can be examined by analyzing state data on: teacher
supply (indicated by age. gender, and race/ethnicity), teacher
preparation (indicated by percent teaching out-of-field and
college majors), demand tor teachers (students per teacaer,
number of schools coinpared to number of teachers), as well
as course taking rates and trends. Another example of use of
an indicators model will be analyzing student achievement
scores in relation to state data on science and mathematics
instruction, course taking, and teacher characteristics, when
achievement data are available. State indicators of science
and mathematics can also be used individually at national
and state levels to assess specific questions such as gender
differences in science and mathematics course taking, the
relationship of state policies to course taking, or the propor-
tion of current teachers teaching without state certification.
The indicators in this report, which are based on state data.
can be analyzed within a state to produce district-by-district
or school-by-school results.

The main purpose of the CCSSO science and mathematics
indicators system is to examine national and state-by-state
trends in science and mathematics in relation to state policies
and state program nitiatives. The state data have been
reported and analyzed using state level statistics. One of the
limitations of this approach is that state averages or state
aggregate totals cannot reveal the degree of variation within
a state. For example, Oakes' (1990a) analyses of national
survey data on science and mathematics teachers using
characteristics of schools and districts revealed significantly
poorer preparation of science and mathematics teachers in
inner-city schools and schools with more disadvantaged and
minority students. Indicators of course taking, teaching load,
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and teacher preparation are likelv to differ by district and
school characteristics. Thus, within-state analyses of these
indicators are needed.

Development of State Indicators System. The results from
the initial year of the C!”SSO state indicators on science and
mathematics education indicators si..ow that state collected
datacan be reported with common definitions and categories,
and that the data can produce cross-state analyses. An
important product of the work with state representatives in
planning an indicator of course enrollments is a taxonomy of
science and mathematics course categories and common
definitions for these categories (CCSSO, 1989b). The taxon-
omy and definitions provided reliability and consistency in
coding and analyzing state data for 1989-90 data, and they
will provide a sound basis for reporting and comparing
indicators over time. The results from 1989-90 state data
show that course enrollments can be a useful indicator for
analyzing curriculum policies and the implementation of
policies and programs in schools. Current plans are for
biennial state reporting on the course enrollment and teacher
indicators. Additional cycles of data reporting by states are
expected to increase the number of reporting states to 50 and

to provide the basis for trends analyses with the indicators.
The nextreporting cycle will also allow states to improve the
accuracy and completeness of the data collected from
teachers, schools, and districts. CCSSO is collaborating with
NSF and NCES in planning improved indicators of teacher
quality, such as teacher instructional practices and profes-
sional development, and indicators of curriculum content at
specific grade and course levels.

As education decision-makers ask for improved data and
statistics to track progress toward the national educational
goals as well as state and district goals, the state itnicatois
system developed by CCSSO will yield important informa-
tion. As with the indicators in this report, additions of other
state science ‘' nd mathematics indicators will reflect the
policy and program concerns of state, national, and local
decision-makers, with the design and selection of indicators
based onresearch. This report illustrates how state indicators
on easures of policies, inst.uction, teachers, and schools
can be used to inform education decision-makers while also
identifying researchquestions that should be analyzed further
using more complex models.



APPENDIX A
Tables with Course Enroliments in Public Schools by State

A-1 State Requirements in Mathematics and Science for High School Graduation: 1989 ...covviviiin 45
A-2 Course Enrollments in Mathematics as a Percent of Students in Grades 9=12 ..o 46
A-3 Course Enrollments in Science as a Percent of Students in Grades 9-12 ..o i, 47
A-4 Students Taking Review and luformal Mathematics as a Percent of Students in Grades 9-12 ... 43
A-5 Students Taking Formal Mathematics as a Percent of Students in Grades =12 oo 49
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A-7 Students Taking Earth, General, & Physical Science as a Percent of Students inGrades 9-12  ..ooviiiiininininn 51
A-8 Students Taking Computer Science as a Percent of Students in Grades SN s OO U T TUU IO OPURTOPPR T 1.
A-9 Percent of Students Taking First-Year Biology. Chemistry, & Physics in General vs. Applied Courses .cveennen 53
A-10 Students Taking Science Courses as a Percent of Students in Grades 7-8 ..o 54
A-11 Students Taking Regular, Accelerated Mathematics, and Algebra | as a Percent of Students in Grades 7-8 ......... 53

Notes for all Appendix A Tubles:

— Data not available from state.

Total = Sum of students taking a course (or courses in a category) among the states reporting data.
Median = The median state percentage of students taking a course.

All data on enrollments in public schools.
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Appendix Cable A-2
COURSE ENROLLMEN1S IN MATHEMATICS
AS A PERCENT OF STUDENTS IN GRADES 9-12 (October 1989)
Formal Math Formal Math
Totil Students Review & Level | Tevela - $ TOTAL.
STATL 912 Intormal Math (Algebra 1) (Gieom.-C'aic.) Other Math MATH
ALABAMA 1976113 An'A 17% IR . AL
ALASKA 27,582 .
ARIZONA 158,919
ARKANSASN 122 79K ¥ 32 Ry U}
CALIFORNIA 12609871 2 N pL) O 749
COLORADO 1S3,0uUX
CONNLCTICH [23, 16K 4 ts X ! KK
DELAWARLE 27000 R 1S R RO
DINT OF COLUMBIA 18,944 M. 17 ) 78
FLORIDA JOR O 36 X U VRS
GEEORGIA ROLRIIY]
HAWALI 42KRI8 S 12 21 0 X7
DAL 57,681 1Y hE} 8 R Rl
11.1LINOIS 48R4, [ 3K 16 19 (R} R 70
INDIANA 275914 3] H kR R}
JOWA 132,797 M0 2 PR LI
KANSAN 114,818 R 17 [N 1 RO
KENTUCKY 178,018 14 v 15 XX
LOUISIANA S1,504 1A L) 43 KRS
MAINL. 61656
MARYLAND 1K5,9148 LR} ) 42 2 Yt
MASSACHUSET LS 21§,15¢)
MICHIGAN A R
MINNESOTA N 1046 12 bl 41 74
MISSISSIPEL 126,94K 24 2l IR K1
MISSOURI RRU R 131 R AR 13 2 R
MONTANA 40,736 R} 24 41 L1
NEBRASKA 76,6491 17 19 6 (4 7R
NIEVADA 49 187 6 2D M{ )] 73
NEW HAMPSHIRY- 46,904
NEW JERSEY RYR WY ) .
NEW MEXICO 76,062 1] R} ] 0 0 Yt
NIEEW YORK TOR, 794 ) 1} W 7 7!
NORTHCAROLINA B D IR 7 KX
NORTH DAKOTA 12 K46 18 24 444 %4
OO S)4.83} M. 19 in 2 RS
OKLAHOMA 156,971 v 2 LT 2 ™
OREGON 11],29] -
PENNSYL.VANIA AR 14 bR 46 K3
RHODE ISEAND 10,882
SOUTH CAROLINA 170468 44 16 4 2 7
SOU'THDAKOTA 100
FENNESSEE UL 24 21 R 1 T4
TENAN KRS, 2049 1) RA} 14 (§] ]
triAH 111437
VERMONT RRN{NTH
VIRCINIA 27240 2y 21 () () U]
WASHINGTON 204414
WEST VIRGINIA 6, 39K 0 17 0 4 Kl
WISCONNSIN PRIV R TR 14 2 ALY L]
WYOMING ; 6,927 LR 14 28 | 73
TOTAL {36 slates) i 2% R 45 24 Rd %
Note. Review & Informad: general math, apphed math, pre algebia
Formal Levels 2 S=geometry, algebra X tngonometry, caleulus, AP caleulus
Source. State Depattinents of Fducation, Data on Public Schools, Fall 1989, N Carolina and Wisconsan, Fall 1988
Counetd of Cliel Stitte School Officers, State Education Assessment Center, Washington, DC, T9%)
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Appendix Table A-2
COURSE ENROLLMENTS IN SCIENCE
| AS A PERCENT OF STUDENTS IN GRADES 9-12 (October 1989)
| ! Chemistry,
| Total Studemts | Introductory Biology Physics, & TOTAL
STATE I 9-12 Courses Ist Year Advanced Other Science _SCIENCE
ALABAMA { 197.613 l 3% 27% 18% 0% 69%
ALASKA , 27.582 | —_ — — - -
I ARIZONA ; 158919 | — - — —
ARKANSAS ) 122,798 | kY] 28 11 — 76
CALIFORNIA ;129871 | 17 2 s 3 59
COLORADO oIS — - — — -
CONNECTICUT R PXN [ | 2 25 30 4 81
DELAW ARE 'l 27,109 I 30 27 21 0 78
DIST OF COLLUMBIA : 18,949 l 25 22 16 ] 63
FL.LORIDA X 468,910 : 30 27 28 2 87
GEORGIA : 298,109 [ - — - —_ —
YHAWALL ! 42,828 i 28 22 20 3 71
| IDAHO booos7651 18 2] 17 4 60
ILLINOIS : 484,148 I ] 20 19 N 58
INDIANA | 275914 ! 2 25 24 1 71
IOWA Co797 20 28 23 0 7
KANSAS i1481s 25 28 21 4 78
KENTUCKY : 175,035 ; 25 25 23 — 73
LOUISIANA | 201,564 29 24 18 5 80
MAINE ; 60,656 — — — —_— —
MARYLAND i 185,535 19 27 28 5 78
MASSACHUSETTS | 235,350 — —_ _ —_ —
MICHIGAN ; 431,833 —_ — — —_ —
MINNESOTA 211,046 2 25 23 5 74
MISSISSIPPI 126,948 10 3 as 0 76
MISSOURI : 229 868 28 R 27 2 78
MONTANA { 40,736 2 25 24 1 72
NEBRASKA i 76.693 23 27 16 4 70
NEVADA i 49,357 | 13 17 14 5 49
NEW HAMPSHIRE ' 46,964 — — —_ —_ —_
NEW JERSEY | 203273 — — — — -
NEW MEXICO : 76,0602 25 27 14 1 67
NEW YORK [ 08794 i 26 27 24 6 83
NORTH CAROL.INA 310919 27 26 16 1 71
NORTH DAKOTA 312.896 2% 27 25 2 82
OHIO 524,832 25 25 20 3 72
OKLAHOMA 156,971 23 24 13 5 65
OREGON 131,291 — — — — —
PENNSYLVANIA 480,491 2] 30 27 7 85
RHODE ISLAND 36.882 - — — — —
SOUTH CAROLINA Pooamdes 28 25 18 ! 72
SOUTH DAKOTA : 13,366 : — — — —_ —
TENNESSEE 229,539 29 23 16 1 69
TEXAS i 885.269 24 27 17 ! 69
UTAH ; 1114237 — —_ — — —
VERMONT i 23,656 — — — — —
VIRGINIA 272,940 25 25 25 0 76
WASHINGTON 224,414 — —_ — —_ —
WEST VIRGINIA 96,398 27 28 21 2 75
WISCONSIN 230,394 24 28 28 2 79
WYOMING 26927 23 22 18 6 069
TOTAL (306 states) 23% 25% 2% % 2%
Note: Introductory Courses=carth, physical, and general sciences first year
Chemistry/Physics & Advanced=biology second year, carth science second year, chemistry and physics, first and second years
Source: State Departments of Education, Data on Public Schools, Fall 1989; N.Carolina and Wisconsin, Fall 1988
Council of Chief State School Ofticers, State Education Assessment Center, Washington, DC, 1990
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Appendix Table A-4
STUDENTS TAKING REVIEW AND INFORMAL MATHEMATICS (October 1989)
AS A PERCENT OF STUDENTS IN GRADES 9-12
. REVIEWMATHEMATICS 1~ INFORMALMATHEMATICS
Total Level | Level 2 levels 3&d Level | Level 2
Students | (General, % [(Consumer, % H(General, 3 % (Pre- % (Busic %
STATE 1 9-12 | Buwsio)  9-12] Applied) 9-12] - &d)  9-12} Algebra)  9-12) Geom)  9-12
Al.LABAMA 197,613 2513 13% 20,228 10% — —_ 9310 S% — —
ALASKA 27.582 —— — ‘e — - - — — — —
ARIZONA 15591 - - - - — - — ~— e -
ARKANSAS 122,798 16,601 144% - —i 36 17% 7803 0% 647 1 %
CALIFORNIA 1269871 | 251,144 0% 29 311 2% — -— — — — —
COLORADO 153098 - - — - — - — -
CONNECTICUT 123,168 Y 64 R4 0,283 50| 4230 A% 12988 114 7,788 6%
DELAWARE 27.10 ( 1642 13% 3174 12% 19 0% 2797 10% 722 3%
DIST OF COLLUMBIA 189449 4,338 Q3% 927 S% - - - - - —
FLLORIDA 468910 70,448 15% 84,182 | 8% 530 A% §4285 1% 5.137 1%
GEORGIA 298,109 — — - — — — —_— e — —
HAWAIIL 42,828 6,694 1 6% 9,639 3% 421 1% 4569 11 1.130 4
IDAHO §7.651 2,308 4% YRS 26 1570 A% 4,130 1% — —
ILLINOIS 484,138 23,708 SO 19,489 4% 1071 % 28135 6% RINK M 1%
INDIANA 275914 26 968 0% 235 e —- — 24.308 9% 34 1%
IOWA 132,797 9927 7% 7042 5% 1014 1% 7.946 Hoe —_ -—
KANSAS 114518 ; 6,000 S% 6,388 6% 2,643 2% 12,707 s 1.992 2%
KENTUCKY 175,038 18.8(X) 1% 18939 9G 7469 d9% 14.261 8% 2663 2%
LLOUISIANA 201,564 X0 14% 18,836 9% (% 4,36{0) 2% -
MAINE 60,656 — - - - = - - — —
MARYLAND 185,538 18.089 10¢% 12976 7% 11,232 6% 15,6589 8t REVRE V%
MASSACHUSETTS 235,150 — —_— _— —_ — —_ —_ — — —_
MICHIGAN 431,833 — —_f " - — — — — — — —
MINNESOTA 211,046 16,8460 R 7.7 4% — — — — — —
MISSISSIPPI 126948 ; 12,035 UiV 11.608 9% — - 7.047 6% — —
MISSOURI 229 86K 33.826 15% 9426 4% - —_ — —_ — —
MONTANA 40,736 2911 1% 2103 S% 2232 S% 22587 6% K} (%
NEBRASKA 76,6913 11.316 18% [JORY) % - — —_ — - —
NEVADA 49,157 2.6587 S% 4,010 8% 1.080) 2% 4,724 10% 6y | %
NEW HAMPSHIRE 16,964 — — - -— —_— —— —_— — — —
NEW JERSEY 293273 — — - — — — _ — — -
NEW MEXICO 76,062 17.020 24 5319 7% — — 6.6158 Y% — —
NEW YORK 708.794 | 110,510 6% 28,076 3% 2324 A% 52035 7% ¢ 15,362 4%
NORTH CAROLINA 310919 37918 12% A1.808 10% 2737 1% 27829 9% — —_—
NORTH DAKOTA 12 896 1.042 g 2.021 6% — — 1.888 6% - —
OHIO S24832 | 6RRTT 13| 4100V 8% S S AT - —
OKLAHOMA 156971 11.847 8% | .26 249 — — 100,851 1% 4.364 R
OREGON 131,291 — — B — — - — —_ — -
PENNSYLVANIA 480491 5861 7% 16,946 4% 1 11864 k17 -— — — -
RHODE ISLAND ‘ 16,882 —- — — - — — —— — — .
SOUTHCAROLINA | 172465 38,050 224% 17,1587 10% 11663 7% 10439 6% —- —
. SOUTH DAKOTA 13366 .- - - — - — — — _— -
TENNESSEE o 229519 15,769 7% 4,678 6% 2,343 1% 2728 10% — e
TEXAS i 885,209 52,034 6% S1.714 6% —— — | 127201 id4% | 8470 3%
UTAH 111437 — - — — — - . - — —
VERMONT 21,656 — - - - - — — — -
VIRGIN’A 272,940 24871 9% 20,626 8% - - 26,2201 10% 3.023 149
WASHINGTON 224414 -- — - . - - - — . _
WEST VIRGINIA 96,398 4,549 1% - — 12218 13% 5.308 6% 1.746 2%
WISCONSIN 210,394 0.519 9% 7410 A% - -_— 29,143 13% | 20428 e,
WYOMING 260,427 ! 784 A S04 24 645 2% 849 |44 1,001 34
TOTAL (36 states) 124 (X 1% 7% 1% i
N - P . . - . P P . . .
Source: State Departments of Education, Dt on Public Schools, Fall 1929 N .Caroling and Wisconsin, Fall 1988
Council of Chief Staie School Ofticers, State Education Assessment Center, Washington, D, 1990
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Appendix Table A-§
STUDENTS TAKING FORMAL MATHEMATICS (October 1989)
AS A PERCENT OF STUDENT IN GRADES 9-12

Sour ¢&: State Departments of Education, Data on Public Schools, Fall 1989; N.Carolina and Wisconsin, Fall 1988
Counci 1 Chief State School Otficers, State Education Assessment Center, Washington, DC. 1990

e
R

Total ; Level S -1|
Student Level 1 % Level 2 % Level 3 % Level 4 % ' Level$ G (Adv, %

STATE 9-12 (Alg. 1) 9-12] (Geam) 9-12[ (Alg.2) 9-12f (Trig) 9-12; (Caley  9-12] Place) 9-12
ALABAMA 197,613 | 34289 17% | 23,129  12%| 21831 11%| 7675 4%, 1,208 1%| 131y 16
ALASKA 27,582 —_ - — - — — _ — — — —
ARIZONA 155919 -— - — - — — — -1 — —_ - —
ARKANSAS 122798 | 260997  22% | 16,680 —| 14458 124 6,166 5% L306  1% - -
CALIFORNIA 1269871 | 276017 22G: | 156,094 124 ] 133,024  10% | §9,124  S%, 22720 2% 1
COLORADO 153,098 — — —_ - — — — — - - -
CONNECTICUT 123,068 | 19068  18% | 17920 18%| 17689  14% ! 10629 9% 2408 2% 1,549 1% |
DELAWARE 27,109 4,156 15% 3181 129 2740 0% 1967 7% ! gl6 3% 260 1% |
DIST OF COLUMBIA 18,949 AR 1% 2911 15% 186> 104 RS 4% 13 1 - -
FLORIDA 68910 | 8S002  I8% | SY.377  13% | 4R417 104 1RO 4%, 436 1% ] 4298 1% |
GEORGIA 298,109 —_ - — - —_ — -— — — - —_ -
HAWAII 42,828 SA88 2% 3428 8% 1423 8% 1773 4% 19 0% 359 1% !
IDAHO §7.651 | 13095 23% | 10495 18% | 8868 15% 1924 3% 424 1% 361 1% |
ILLINOIS 484,138 | 90426 19% | 72,852 1S% | 45123  9%[ 32,603 7% R8I} 2%i 107 2% |
INDIANA 275914 | 4448 166 ] 36,013 13% | 29885 1% 20922 8% 5044 2% —_ -1
IOWA 132,797 | 31409 24% | 23145 17% | 20354 15%| 10181  8%. 3180 2% — — |
XANSAS 14515 | 19559  17% ] 14868 13%| 13095 11%] 6513 6% 1680 1% 723 1%
KENTUCKY 175,035 | 32970  19% | 25925 1S%| 22839 13%| 10253  6%. 736 4% 1.806 1% |
LOUISIANA 201,564 | 57643  29%| 42958 21%{ 30588 15%, 2123 6% - 1,222 1% 447 26 |
MAINE 60,656 | 12308 20% —_  —] 9378 15% — — — - — —
MARYLAND 185.535 | 34,898 19% | 30,180 16%| 22837 12% ] 18806 0% 2758 1% | 27581 15 |
MASSACHUSETTS 235,350 —_ - _ - - - - - S| — -
MICHIGAN 431,833 — —_ — - — - —_ _ — — —_ —
MINNESOTA 211046 | 45071 21% | 34638 166G 28575  14%| 15999 8% 6278 3% — —
MISSISSIPPI 126948 | 27190  21% | 19492 15%| 17668 14%| 10138  8%. 359 2% 430 3%
MISSOURI 229808 | S3,1S4  23% | 33,343 1S%| 31,767 14% 13581 6% 4249 2% — -
MONTANA 40,736 9789 24% | 7500 18%| 6416 16%| 2149 5% 531 1% 1S 0% !
NEBRASKA 76,693 | 14868  19% | 12,300 16%| 9979  13%; 4126 5%, 1204 0% — -
NEVADA 49357 | 10,648 2% | 6,380 13G 3866 8% 1883 4% 464 1% 60 1%
NEW HAMPSHIRE 46,964 — — — — —_ — — — —_ — — —_
NEW JERSEY 293.273 — — — — - - — - _ — —_ —
NEW MEXICO 76062 | 21,670 28| 11397 15% BS0Y 111G 1403 2%, B88 1% RO 1%
NEW YORK 708,794 | 136408 19% | 102930 15%| 78636 11%| 43011 6% 4390 1% 14018 2%
NORTHCAROLINA | 310919 | 56849 18%| 46,178 15% | 37861 12%| 25552 &% S406 2% — —
NORTH DAKOTA 32,896 8O0 24% 5767  18% |  S200  16%| 3.394 0%, 200 1% — —
OHIO 524832 | 100402 19% ] 75017 14% | S8987 11| 45480 9% 10224 2% — -
OKLAHOMA 156,971 | 36,020 236 | 19649 13%{ 23467 I1S%| 6,636 4%, 2974 2% — —
OREGON 131,291 — - -— — — — —_ —_ — _ —
PENNSYLVANIA 480491 | 111102 23% | 71341 15%| 67244 14%| 63404 13%; 14189 3% | 4274 1%
RHODE ISLAND 36,882 — — — — — — — — —_— — - -
SOUTH CAROLINA 172,465 | 27508 16% | 23638 14% | 22,032  13%| 10,163 6% 653 3% | 1977 1%
SOUTH DAKOTA 33,366 — - — — — — - — — - — —
TENNESSEE 229,539 | 48800  21% | 31773 14% | 29827  13% - — 2120 1% — —
TEXAS B8S,269 | 202249  23G | 150979  17%! 111541 13%| 40295  S% 9629 1% — —
UTAH 111,437 - - — — —_ —_ — — —_ - -
VERMONT 23,656 — — — — —_ — — ! —_ — — —
VIRGINIA 272,940 | SR01S  21% | 43012 169! 3SBSO  13% | 23229 9% 3493 1% 3K0? 1%
WASHINGTON 224414 — - — — - _ - — - — — —
WEST VIRGINIA 96,398 | 16,130 7% | 12611 13% 9894  10%| 4960  S%' Y0S 1% — —
WISCONSIN 230394 | 46662 20%| 28198 12%| 20338 9%, 14154 6% 5232 2% - o
WYOMING 26927 3,686  14% 2,750 10%| 1y18 7% 1,631 6% 338 1% 183 7%
TOTAL (37 states) 1 2% 14% 12% 6%, 1% 5%
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STATE
ALABAMA
ALASKA
ARIZONA
ARKANSAS
CALIFORNIA

COLORADO
CONNECTICUT
DELAWARE

DIST OF COLUMBIA
FLORIDA

GRORGIA
HAWAII
IDAHO
1LLINOLS
INIYIANA

1OWA
KANSAS
KENTUCKY
LOUISIANA
MAINE

MARYLAND
MASSACHUSETTS
MICHIGAN
MINNESOTA
MISSISSIPPI
MISSOURI
MONTANA
NEBRASKA
NEVADA

NEW HAMPSHIRE,
NEW JERSEY

NEW MEXICO
NEW YORK
NORTH CAROLINA
NORTH DAROTA
OHIO
OKLAHOMA
OREGON
PENNSYL.VANIA
RHODE ISLAND

SOUTHCAROLINA
SOUTH DAKOTA
THNNESSELR
TEXAS

UTAH
VERMONT
VIRGINIA

VI ALaINGTON
VEST VIRGINIA
WISCONSIN
WYOMING

TOTAL (37 stutes)
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Appendix Table A-6

AS A PERCENT OF STUDENTS IN GRADES 9-12

Fotal Stadents
Y12
197,611
27582
188,919
132.7UK

1,269,871
153,0U8
123,168

2718
18949
408 V1
JuR. 109
42 KK
§7.681
484,138
278944
132,97
114,515
175,038
01564
),056

188,538
238,380
411,833
211046
1 X608
229 X6X
40,730
76,693
44,3587
46,904
2932713
76,062
708,794
1HO91Y
12896
ARER. AN
156971
IREL]
4RO 49|
16,882

172465

RER({
MUARY]
KRS, 64
111,437

23,650
272940
224414

96,398
230,394

26427

. Biology
It Yeur
S1,08Y

34,258
K029

3R
1,273
40860
127,583

9.570
11,4955
97,849
6l, 280
37.038
32,127
43,691
48,149
13,774

49,550

S1.9W
9, 28K
50,981
10,303
20078

K201

.56
149,61}
K1.61K8
X7

129,478
17,542

141,829

43,147

SIR76
238,207

6GY 440

24,497
56,566
5,894}

%

v-12

1%

284
A%
AL
5%
7%
17%

27¢%
27%
dotd
Y14
8%
244
%
8%

RRL
7%

5%

5%
5%
2%

5%

Soutce: State Departments of Education, Data on Public Schools, Fall 1989, N Carolinn and Wiscor
Counctl of Chiel State Schoul Otticers, Stuie Education Assessmient Center, Washinglon, DC, 1990

r-
\}1 ¢

Chemistry %
Int Yeur Y 12
17,793 Y

9,904 Rix
YR, SR R
17.893 154%

3,028 1y

2,1 114
49,6490 1 1%

4,160 A

3,494 0%
45,926 Y
28,007 104
18,329 T4
12,4 114
18,835 1%
23,380 12¢%

R.4.47 By
6,565 144
2,689 T 1%
16,182 13%
20,428 10%

4,7 12%

B4R 114

A YK K%

S.827 R%
07.028 1444
14,757 11%

4,363 1 3%
62,007 124
14,417 Y%
65,010 14%
2003 12%
22,490 0%
®1.301 e
36044 1 3%

9.401 104
2R.673 12%

2379 W%

1%

win, Fall 19RY

STUDENTS TAKING BIOLOGY, CHEMISTRY, AND PHYSICS (October 1989)

Physies
Ist Yeur
9,38

3,680
41,8444

10494
1,166
SIK
18,077

007
008
21 K48
12,600
9,022
4.076
5,071
9,179

11.843

12,302
4,098
8,986
RIRRY ]
4,058
1,483

2412
44,064
10,040

1,981
25,412

3R

33,494

S84

8,04
23,636

14,918

2577
11,86
¥73

g1

S%

R
RV

9%
e
A2
44
5%
At
b4
Stk
4%
3%
R
5%

6%

6%
%
%
6
S%
3(]‘,

R
O
%
O
5%
2%

T4
A%
KM
3¢
S
R

6%
K

4%




Appendix Table A-7
STUDENTS TAKING EARTH, GENERAL, AND PHYSICAL SCIENCE (October 1989)
AS A PERCENT OF STUDENTS IN GRADES 9-12
| ] rArTsENCE T GENERALSCIENCE | PHYSICAL SCIENGH |

STATE : | Totl Students 912 st Year % 9-12 0 Ist Year % 9-12 1 IstYear | %9-12
ALABAMA 197613 86 A% 7,587 4% 31802 19%
ALASKA 27582 - - - — -— -—
ARIZONA 155919 - - - -
ARKANSAS 122,798 497 4% 10,539 YU 30,244 25%
CALIFORNIA 1,269 871 0218 2% 32,408 % 159,140 13%
COLORADO 1SA00R - -
CONNECTICUT 123008 12,5871 10%: 7976 6% 7.0 6%
DELAWARE 27108 1,668 6% a I % 0.020 2%
DIST OF COLUMBIA . 18,949 MR 14 441 2%
FLORIDA 468,910 62,617 (R 15,794 A 62,293 13%
GEORGIA 298 1M - - .
HAWAII 42 KK 197 A% 2304 GOl 7.328 17%
IDAHO 57.651 S.0991 1O% Rl 1% 396 6%
ILLINOIS AR4. 1R 17.674 4% 28.030 6% 2K, 1580 6%
INDIANA 275914 19,770 1% 15,756 6% BRI VS
10WA 132,797 1359 10% 12,408 % 14174 1%
KANSAS 114,518 7,545 7% 7.498 1% 13,188 124%
KENTHCKY 175,018 2041 1% 21589 134 18.614 1%
LOUISIANA 201,564 7.804 % 13,018 0% ARAT 19%.
MAINE 60,6560 . ) .
MARYLAND 185.538 21,254 L% s R+ BSR4 S%
MASSACHUSETTS 235,350 - :
MICHIGAN 431 811 :
MINNESOTA 211046 0.736 L 19,640 9%
MISSISSIPPL 126,948 - : 12,559 10% e
MISSOUR! 229 ROR 60,077 % .31 R% 17,214 1%
MONTANA 40,736 4734 12% 1.04y 3% 2 R%
NEBRASKA 76.603 5.960 R% 4.892 0% 6.878 Y%
NEVADA 49,157 4.231 Y% 1.656 3% 772 2%
NEW HAMPSHIRE 46,964 — —— - — — —
NEW JERSEY 9321 - — - — —
NEW MEXICO 70,062 1.524 2% 6,80 9% 11.039 15%
NEW YORK T08.794 118886 1 7% RE R DR 8% 25,451 4%
NORTHCAROLINA 30019 6.001 2% 29 0% 77.0%4 pAV S
NORTH DAKOTA 32,846 26 0% -~ 9,100 28%
OHIO S24.882 25476 S% 67.354 13% 37,748 7%
OKLAHOMA 1506.97) 2.208 Gt 6.90] 4% 20.766 17%
OREGON 13129 : - - -- -
PENNSYLVANIA 480491 27.659 0% 41,364 Y4 29,654 6%
RHODE ISLAND 30,882 : - - - -

''TH CAROLINA 172,408 : - 12.074 7% 5407 2i%

JTHDAKOTA 3366 o . . . - -

FTENNESSEE 22954 20113 14% 1006 14% 31,001 14%:

TEXAS BHS. 200 : - - - 21,223 24%
UTAH 111437 - -
VERMONT 21,650 - . : -
VIRGINIA 272940 64,811 4% . 298} 1%
WASHINGTON 224414 . - -
WEST VIRGINIA 96,398 2.0 2% 6,909 7% 12.267 18%
WISCONSIN 230,194 12.628 4 14995 7% 21810 126
WYOMING 26927 118K 12% 1.308 S 1,741 0%
TOTAL (36 states) 6% S% 124
Source: State Departiments of Lducation, Dita vn Public Schooks, Fall 1989; N_Caroling and Wisconsin, Fall 1988
Councrl of Chiet State School Officers, State Education Assessment Center, Washington, DC, 1990
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STATE
ALABAMA
ALASKA
ARIZONA
ARKANSAS
CALIFORNIA

COLORADO
CONNECTICUT
DELAWARE

DIST OF COLUMIBIA
I'LORIDA

GEORGIA
HAWAII
IDALIO
ILLINOIS
INDIANA

IOWA
KANSAS
KENTUCKY
LOUISIANA
MAINL:

MAKRYI.AND
MASSACHUSETTES
MICHIGAN
MINNESOTA
MISSISSIPPI
MISSOURI
MONTANA
NEBRASKA
NEVADA

NEW HAMPSHIRI:
NEW JERSEY

NEW MEXICO)
NEW YORK
NORTH CAROEINA
NORTH DAKOTA
OHIO

OKLAHOMA
OREGON
PENNSYLVANIA
RHODE ISLAND

SOUFFH CAROLINA
SOUTH DAKOTA
TENNESSER
TEXASN

UTAIL
VERMONT
VIRGINIA
WASHINGTON
WIS VIRGINIA
WISCONSIN

WY OMING

TOTAL (V7 stales)

AS A PERCENT OF STUDENTS IN GRADES 9-12

Fotul Students
v
DY NITR
27.5K2
188919
122,798
RITVR ¥
183,098
123, 16K
AT
1 K944
JOX U0

JUR. 1Y
42 KK
57,081

4R4,1 3K

J15.914

13,79

114,518
179018

201,564
). 650

185,948
218,450
KLY
201,040
126,948

229 K08
40,7
70,003
49,187
40,

932N
760,002

TOR. 794

11604919
1) K96

hRER. RN

156,971

141,29]

480,491
i KRD

170468
IR

RRUKRD

KRS,

IRICRY)
236580

212040

IRER L]
Oty IR

ARTTRUY)
Joh!

Appendix Table A-8
STUDENTS TAKING COMPUTER SCIENCE (Octaber 1989)

Camyp. Sei/
Progrumniing 1

6,641
20,70

{416
D601
1.8
1207

249
6,701
6711
TAIR
(AR

17,008
(RS}
4,980

R.06]

6,550
4,241
18,107
1946
4,248
1472

S54RI
99,002
(NE),

2R

LI Y
0,088

30,670
EIY

1,004
W08

5,989

JRER}
IR

%
912

%
hu 2

My
1044
K.
Vi

1%
1%
1%
A%
1
15%.
2%
2(};.

S

A
5.
%
jow
0%
34

7%

1%
4%
LY
1%
A%
R4
LU

4%
A%

R

Ko
0.

.

Advanced Comp.
Scl.ll’lugmmmiug

Sy
AR
198
2,040

k)

264
441
118

1212

6w
147

208

hR1Y)
4,218
V20
441
2K

204

1080
402

1504

Y72

L1

1421

005K

%
9 12

A%
1'%
I

4%

O
A%
(8
At
2%,
A%
Rt

A%
2%
1%
1'%
1%

A%

Al
3

|
2%
0%

()%
NE 2

A

A

Sawrce Stute Departments of Bducation, Date on Public Schouols, Fall 1989, N Caroli ol Wisconsin, Fall 1UHR
Counct] of Chiet Stte Schood Ofbeens, Stie Baducition Assessiment Center, Washigton, DC, 1990

Comp Se.
Advanced Plucenient

130

I8
AR

L0

(AR
02

2499

0
0

6

0
PRI

R
20

109K

.

UMD

A
(1%,
0%
0'%

L

A%
O%.

0%

0%
O

O%

0%
R

A%

('%.
O'%

« |4




Appendix Table A-9
PERCENT OF STUDENTS TAKING FIRST-YEAR BIOLOGY, CHEMISTRY, AND PHYSICS
IN GENERAL VS, APPLIED COURSES (October 1989)
o . BIOLOGY—Ist YEAR __ T CHEMISTRY ISt YEAR | PHYSICS—Ist YEAR
Basic/ Basic/ Basic/
STATE | Towl_ _ General _ Applied | Tow! __ General __ Applied | Towl __ General  Applied
ALABAMA 53,089 1% 9% 17,793 98% 2% 9,384 62% B%
ALASKA - — — _ —_ — - —_ —_
ARIZONA - - — — — -- - — -
ARKANSAS 34,258 —— 9,928 — — 3.680 — —
CALIFORNIA 328,663 68 2 100,368 — —_ 42,087 — —
COLORADO - — — - - — — — -
CONNECTICUT 30984 hD 41 17,893 76 24 10,494 63 RY
PELAWARE 7213 59 4] 3,028 8H 14 1166 98 2
DIST OF COLUMBIA 4,086 ) | 2132 99 1 SI8 95 5
FLORIDA 127,583 81 19 49,696 94 6 18,677 99 ]
GEORGIA — - — — — — - — —
HAWALI 9.570 57 43 4.160) 63 RH] 2.097 ol KL
IDAHO 11955 s - 1494 — - 2.008 — —_
ILLINOILS 97,849 92 8 45,926 499 | 21,848 Yy 1
INDIANA 69,280 79 21 28,067 9y 2 12,660 96 4
IOWA 37,038 97 1 18,329 — -- 9,022 — -
KANSAS 2,027 - 12,424 - . 4.676 - —
KENTUCKY 431,691 — - 18,838 - - 5.671 97 3
LOUISIANA 48,149 e o 23,380 -— — 9,179 - —
MAINE 13,774 — - 8,447 — — — — —
MARYLAND 49,556 Y4 6 206,565 92 8 11,843 97 3
MASSACHUSETTS — — — - — -— - - -
MICHIGAN — - — — - — - — ——
MINNESOTA S1.93 960 4 22,689 — — 12,302 — —_
MISSISSIPPL 39,288 82 18 16,182 - — 4,698 — -
MISSOURI 50981 — - 22425 — — 8,586 — —
MONTANA 10,303 o8 2 4,738 — — 2,338 97 k)
NEBRASKA 20,978 78 22 8418 — —_ 4.088 99 1
NEVADA 8.291 96 4 3998 97 3 1,453 82 18
NEW HAMPSHIRE — — - —_ — — - _ —
NEW JERSEY - — — — - — — —_ —
NEW MEXICQO 20,536 — e 5.827 — - 2412 — -—
NEW YORK 189,631 — 97,025 — — 44,064 — —_
NORTH CAROLINA 81,618 - - 63 - — 34,694 — -
NORTH DAKOTA 8,724 47 1 4.363 - — 1,951 95 5
OHIO 129,478 - - 62,007 — — 25,412 — -
OKLAHOMA 37,542 - — 14,417 — — 3.908 99 1
OREGON — - —_ - — — - _ —
PENNSYLVANIA 141,829 81 19 65,610 — — 33,494 _ -—
RHODE ISLAND -— —_— —_ —_ — —_ _ — -
SOUTH CAROLINA 43,147 - — 20,132 — — 5.844 79 21
SOUTH DAKOTA — — — — — — — —_ —
TENNESSEE 52.876 - 22490 — — 5,934 —_ —
TEXAS 235,207 78 2 81,301 - — 23,636 — -
UTAH — o — — — — — - —_
VERMONT -- .- - — -— - — — —
VIRGINIA 69,449 89 1 36.644 9 10 14915 99 1
WASHINGTON — - - — — — — - -
WEST VIRGINIA 24,497 -~ - 9,401 —_ — 2.527 — —-
WISCONSIN 56,566 9§ 5 28,673 — - 13,826 - —
WYOMINCG 5.890 - 2379 — — 988 88 {2
MEDIAN 2% 1R | 945 6% Y6 A%
Source: State Departments of Education, Data on Public Schools, Fall 1989; N Carolina and Wisconsin, Fall 1988
| Council of Chief State Schoal Officers, State Education Assessment Center, Washington, DC, 1990 B ]
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Appendix Table A-10
STUDENTS TAKING SCIENCE COURSES AS A PERCENT OF STUDENTS IN GRADES 7-8
Total GENERAL PHYSICAL
STATE Students 7-8 SCIENCE LIFESCIENCE  EARTH SCIENCE SCIENCE
ALABAMA 115,086 48% - - 1%
ALASKA 15,011 - —
ARIZONA R7.0090 - -
ARKANSAS 67962 16 0% 8% 2
CALIFORNIA 680,491 47 14 hi Y
COlL ORADO #(),753 -- - -
CONNECTICUT 61864 19 M 9 24
DELAWARE 1431 — 45 Sl -
DIST OF COLUMBIA 10,681 RS -
FLORIDA 261,119 23 RR| 11 23
GEORGIA 169,589 .- -- — -
HAWAIL 22,606 12 A3 8 : .
IDAHO 33,149 12 K1 10 22
ILLINOIS 251,778 76 S R} 4
INDIANA 143914 - e .-
IOWA 0’1 8&O .- -- --
KANSAS 01,994 26 33 PR 14
KENTUCKY 96,197 41 i M 0
LOUISIANA 116,454 13 23 I8 .-
MAINE 30,226 . .- .
MARYILAND VR072 12 M 13 25
MASSACHUSETTS 116,988 - -
MICHIGAN 217.345 - - -
MINNESOTA 106,163 - 4 24 7
MISSISSIPPL 77.000 W4 - - -
MISSOURI 1 20,400 KX} » 25 S
MONTANA 2371 18 8 3 2
NEBRASKA 9,291 10 13 7 8
NEVADA 11706 2 23 7 1S
NEW HAMPSHIRE 24,111 - -
NEW JERSEY 149.(X)4 - -
NEW MEXICO 4,538 4% k1Y) PA] 1
NEW YORK 155,657 15 41 15 29
NORTH CAROLINA 162,608 9 | |
NORTH DAKOTA 17,574 - St 49 A
OHIO 263,144 L8) 7 i S
OKLAHOMA R4,000 29 25 - )
OREGON 71,947 . .
PENNSYL.VANIA 236,677 43 34 2} 25
RUHODE ISLAND 19,340 . . -
SOUTH CAROLINA 94 DK4 7 4¥ 45 1
SOUTH DAKOTA 19,081 : e - -
THENNESSEE 122,640 U4 - - .
*TIEXASN ARY W - 52 46
UTAN 67018 . e -
VERMON'T 13,772 - : .
VIRGINIA 143,067 . ” - 46
WASHINGTON 117,449 .- - .
WLEST VIRGINIA §2.626 12 0 2 3
WISCONSIN 107,909 24 43 14 13
WYOMING 14,380 16 1 16 I8
MEDIAN 20% 3% 1§4% R%
Note Percentigees based on course enroliment datit; scicnce tiught in self-contained classrooms not included.
Soarce: Stite Departments of Education, Data on Pablic Schools, Fall 1989; N.Caroling and Wisconsin, Full 1988
Council of Chiet State Seaool Officers, State Education Assessment Center, Wasbington, DC, 1990
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Appendix Table A-11
STUDENTS TAKING REGULAR, ACCELERATED MA THEMATICS, AND ALGEBRA 1
AS A PERCENT OF STUDENTS IN GRADES 7-8
T T T ol Swdents. Muath7 | Total Students T T Mun® Maths |
STATE L Grade? Grade 7 Math __ Accelerated Grade 8 Grade 8 Muth  Accelerated Algebra |
ALABAMA 60,174 8% 13% 54,912 81% 5% 7%
ALASKA %,039 — — 7.572 — - —
ARIZONA 45,518 - —— 42,172 — - —_
ARKANSAS 4,600 44 10 33,383 55 — 3
CALIFORNIA 349,524 79 4 330,967 70 3 13
COLORADO I a10s6 - — 39,697 — - -
CONNECTICUT | 293 76 24 KIN by 61 19 16
DELAWARE ; 7437 86 18 6,934 62 9 20
DIST OF COLUMBIA 5,562 91 ! sS.119 75 23 -
FLORIDA 133,356 74 19 127,763 67 is B
GEORGIA 87,085 - — 82,504 — — —
HAWALL I 142 86 | 1177 80 o 6
IDAHO 16,962 63 1 16,187 46 1 12
ILLINOIS 129,195 83 6 122,583 78 ] 7
INDIANA 73,685 — - 70,229 — — -
IOWA . 34,743 - — 13,143 - —
KANSAS ! 31,808 81 15 30,189 78 16 -
KENTUCKY 49,955 ] 5 46,242 92 - 11
LOUISIANA 61,479 39 - 54,975 o) | 5
MAINE 15,309 — - 14,917 — - —
MARYLAND 51,443 73 2 46,629 69 - 24
MASSACHUSETTS 58.134 — — 58,141 - —
MICHIGAN b THLORS - -— 106,260 - “—- -
MINNESOTA ! 54,34 S§ - 51830 4R - 0
MISSISSIPPI b 40990 93 10 36,019 78 - 7
MISSOURI 62,348 82 — 58,052 72 - 10
MONTANA 11,458 8l K 10917 83 — —
NEBRASKA ! 20,175 70 e 19,116 - 27 —
NEVADA 13,978 69 24 13,198 62 16 7
NEW HAMPSHIRE 12,653 . - 12,058 — — —
NEW JERSEY 76,397 - 72,607 - —-— —
NEW MEXICO 20,770 8S 14 19,768 82 8 8
NEW YORK P 184,326 83 12 171,33 81 9 --
NORTH CAROLINA 83,328 RO R 79,280 82 H —
NORTH DAKOTA 9.070 99 k) 8,504 89 13 ——
OHIO 134,903 82 14 128,241 87 — 9
OKLAHOMA 43,34 78 7 40,762 73 -— 7
OREGON 36,094 - - 15,253 - — —_
PENNSYLVANIA 120714 1HX) 115,963 91 — —
RHODE ISLLAND 9,958 - - 9,388 - —_ —
SOUTH CAROLINA 49,293 HX) 45,091 Y9 — 13
SOUTH DAKOTA i 9.800 - 9,278 — -
TENNESSEE | 64,114 92 - SK.576 8S — —
TEXAS 251,852 97 - 238,057 87 — -
UTAH 34452 -~ 32,503 — —_ —
VERMONT 71.026 - — 6,746 — — —
VIRGINIA 73.027 75 -— 70,040 89 — -
WASHINGTON | ~).872 — ~ 56.617 — _ -
WEST VIRGINIA ; 27.34 52 O 25,292 16 12 8
WISCONSIN ! 56,152 &S 6 51,7587 92 7 —_
WYOMING : 7.421 82 14 6,959 76 —_ 20 __{
o i s mraresne s - e s e T JE L e it
MEDIAN ; 2% 10% 78% 116 B |
Note: Percentages hased on course enrollment data; mathematics taught in self-contsined classronms net included.
Source: State Departments of Education, Dats on Public Schools, Fall 1989; N Caroling and Wisconsin, Fall 1988
Council of Chief State Sch(mllf_).f_t“xgg[t._s_tg_tg Education Assessment Center, Washington, DC, 1990 _
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APPENDIX B

Tables with Characteristics of Teachers in Public Schools by State

B-1 Mathematics Teachers by Primary and Secondary ASSIBNMENE oo 57
B-2 Biology and Chemistry Teachers by Primary and Secondary ASSIENMENL it s S8
B-3 Physics and Earth Science Teachers by Primary and Secondary ASSIZNMENL .o s 59
B-4 General, Physical, and Computer Science Teachers by Primary and Secondary ASSIMENT oo 60
B-5 Science Teachers (Total Grades 9=12) i e 6l
B-6  Age of Science and Mathematics TCAChEES ... e 62
B-7 Gender of Science and Mathematics TCUChETS .o 63
B-8 Race/Ethnicity of Teachers Assigned in Mathematics and BIOlOgY oo e 64
B-9 Race/Ethnicity of Teachers Assigned in Chemistry and PRYSICS oo 65
B-10 All Teachers in State in Grades 9-12 by Age, Gender, and Race/Ethnicity oo 66
B-11 State Certification Requirements for Secondary Science and Mathematics Teachers o, 67
B-12 Certification Status of Mathematics Teachers by Primary and Secondary ASSIgNMENT .ooeies v, 08
B-13 Certification Status of Biology Teachers by Primary and Secondary ASSIBIMENt ..o 69
B-14 Certification Status of Chemistry Teachers by Primary and Secondary ASSISRMENt i 70
B-15 Certification Status of Physics Teachers by Primary and Secondary ASSIgRMENt oo 71
B-16 Mathematics and Science Teachers with College Majors in Mathematics, Mathematics Education, Science, and
SCICTICE FEHUCHLION  vvrveveereeresseeeeesesesressessessesessessessssessesisesbssbeshosseusssanses st sasssrssens s s sEEes L aE e a e s s s R b ae s eSS S LSRRt 72

Notes for all Appendix B Tubles:

— Data not available from state.

Total = Sum of teachers with a given characteristic among the states reporting data.
Median = The median state percentage of teachers with a given characteristic.

All data on teachers: in public schools.
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STATE
ALABAMA
ALASKA
ARIZONA
ARKANSAS
CALIFORNIA

COLORADO
CONNECTICUT
DELAWARE

DIST OF COLUMBIA
FLORIDA

GEORGIA
HAWALL
IDAHO
ILLINOIS
INDIANA

IOWA
KANSAS
KENTUCKY
LOUISIANA
MAINE

MARYLAND
MASSACHUSETTS
MICHIGAN
MINNESOTA
MISSISSIPPI

MISSOURI
MONTANA
NEBRASKA
NIEEVADA

NEW HAMPSHIRE
NEW JERSEY

NEW MEXICO
NEW YORK
NORTH CAROLINA
NORTH DAKOTA

Ollo
OKLAHOMA
OREGON
PENNSYL.VANIA
RHODE ISLAND

SOUTH CAROLINA
SOUTH DAKOTA
TENNESSEL
TEXAS

UFAH
VERMONT
VIRGINIA
WASHINGTON
WEST VIRGINIA
WISCONSIN
WYOMING

MLEDIAN
US. TOTAL

38
O

ERIC

Aruitoxt provided by Eic:

BIOLOGY AND CHEMISTRY TEACHERS (Grades 9-12)

Appendix Table B-2

BY PRIMARY AND SECONDARY ASSIGNMENT

LLS. Totad s bused on state universe data plus imputation for non reporting states (*).
Source: State Departments of Education, Data on Public Schools, Fall 1989, N.Carofing, Fall 1U88.
Council of Chiet State School Olficers, Stute Education Assessiient Center, Washington, DC, 1990
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T CHEMISTRY
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47%
"2
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27%
LE N
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S1%

27%
60%
RRL
oA)%
824

29

0ol)'4
oY%
34%
18%
RO%
6%
70%
$3%
15%
27'%
7%
RO%
J0'%
S0
K}, 4

26%

AR
NYa

e

Primary Secondiry Primuary
Assignment — Assignment - Total | Assigniment
61% 9% 80OY 5%
- .- 107 —
.- o7 -
SS8% 458% S18 26%
S9% H% 3743 S3%

- SY7* —
TR 220 620 L
43 S7% 129 22%

.- - R()* —

- - K32

- 1.260¢ -
ST 4% 153 13%
49% S1% 270 16%

- 1,312 —

- - 1,003 —
IR 62% 700 0%

. - 653
4% 6b'% 68y 434

— Kl6 —

- 187 -

— 784~ —~

. - 764 -
R7% % LX) 3%
61% gt 718 0%
77% 2% 98 65%
65% 384G Y86 40%
AR% 6% 21¢. I B

. . 28K i .
89 414 213 S8%

- N 2o -
4% v 1.397e 30%
(1R 7% RIOR 404
05'% 8% 5,180 6h'%
RR% 12% 1,181 RS
26 744 2602 114
TG 7% 1,698 b5
OA% 37'% 901 RV
LRE 17% RRL 57%
90 1% 1,785 KS5%
KRG 1% 176 T3%
1% 2% 618 63
194 61 230 Ju%
Ou% V% 700 0%

, SK A 2% 1951 S0%
! h&'% V8% S08 02'%
1
IERA
77% D Y94 14'%

. . R74e .

. - K6
764 24t KR 82%
824 8% 180 3%
63% 7% S2%

46,277

Total
IR0
36
202
283
1,308
jyye
m
77
4()*
1096

630
449
129
654
49}
427
17
M5
442
203
192
4606
414
478
141
S§74
154
j73e
()]
ALY
KR
121
1.864
551
174

YRS
481
158

U6
105*

24
181
1§87
1.562
tos

31,5
S41
U TR
18
522
128

21,1496




State
ALABAMA
ALASKA
ARIZONA
ARKANSAS
CALIFORNIA

COLORADO
CONNECTICUT
DELAWARE

DIST OF COLUMBIA
FLORIDA

GEORGIA
HAWAII
IDAHO
ILLINOIS
INDIANA

1OWA
KANSAS
KENTUCKY
LOUISIANA
MAINI

MARYLAND
MASSACHUSETTS
MICHIGAN
MINNESOTA
MISSISSIPP]

MISSOURI
MONTANA
NEBRASKA
NEVADA

NEW HAMPSHIRE
NEW JERSEY

NEW MEXICO
NEW YORK
NORTH CAROLINA
NORTH DAKOTA
OHIO

OKLAHOMA
OREGON
PENNSYLVANIA
RHODE ISLAND

SOUTH CAROLINA
SOUTH DAKOTA
TENNESSEE
TEXAS

UTAH
VERMONT
VIRGINIA
WASHINGTON
WEST VIRGINIA
WISCONSIN
WYOMING

MEDIAN
U.S. TOTAL

Primary
Anmvigument
17%

49%
pE I
26%
5%

1%
326
15%
1%
2%
80%:

54
274
10%
(-
7%
634
19%

o
13%
204%

5%

4%

28%
e

26

Appendix Table B-3
PHYSICS AND EARTH SCIENCE TEACHERS (Grades 9-12)
BY PRIMARY AND SECONDARY ASSIiGNMENT

CPHYSICS

Secondury

Assignment

83%

UALYS
7%

48%
244%

594
9S%

SH%

W1

Sl
76%
T4%
85%
894
OBy
5%
K%
%,
Jows
9§
3%
H)q
)%
9%
RYL
LIRS
94%
K74
L {8
68%

7%

724
Ryt

14%:

Tow

kith
RI¢hd
202
220
K6y
19y
24)
S
27
62
4200
v
1M
dud
68

490
62
220
24
173

261
260
ol
166
46

1ol

132

11§
41
32

554+
78
188
KR}
128
751
240
16
670
70¢
10
125
pRT
Y)Y
6Y
45
23
9t
122
74
Uy

14.070

U.S. Totl is bused on state universe data plus imputation for non-reporting states (*).
Source: State Departments of Education, Data on Public Schoals, Fall 1989 N Carolina. Fall [O8K.
Council of Chief State School Officers, State Education Assessment Center. Washington, DC, 1950
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41%
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16
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76
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4
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55
2931
In
9

R ES

()
728

70
4]
20
k1)
RI 3
109

45*
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291

67
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Appendix Table B-4
GENERAL, PHYSICAL, AND COMPUTER SCIENCE TEACHERS (Grades 9-12)
BY PRIMARY AND SECONDARY ASSIGNMENT
___GENERAL SCIENCE - !;HYSICAL SCIENCE COMPUTER SCIENCE
Primary  Secondary Primary  Secondary Primary  Secondary

STATE Assignment  Assignnment Total Assignment  Assigninent Total Assignment _ Assignment Total
ALABAMA 6% 64% 136 41% 59% 611 2% o8% 107
ALASKA — - - - - - - — —
ARIZONA — - — — - — 85% 15% 78
ARKANSAS 35% 65% 210 48% S2% 4R5 34% 66% 181
CALIFORNIA 30% 70% 540 39% 6l% 188 29% 11% 1,252
COLORADO — - - — — - - — —_
CONNECTICUT 53% 45% 3 41% 59% 179 25% 15% 253
DELAWARE — — 19 — —_— - - — -
DIST OF COLUMBIA — - — - -— — - - -
FLORIDA — — 634 —_ —_ 1,914 — — 746
GEORGIA — - —_ - — — - - —
HAWAIL 18% 82% 130 7% 63% 137 16% 84% 25
IDAHO 26% 74% 176 17% 83% 109 1% 89% 123
ILLINOIS 89% 1% 489 96% 4% 198 63% 37% 520
INDIANA — — 437 — — 338 - - 211
IOWA 86% 14% 368 99% 1% 297 —-— —_ 144
KANSAS — — 443 -_ —_ 141 — - 3ol
KENTUCKY 42% 58% 406 39% 61% 329 20% 80% 148
LOUISIANA — — 218 — - 597 -— — 172
MAINE — - 120 - — 167 —_ — 171
MARYLAND — - — — — - - —_ —
MASSACHUSETTS — — 1,322 —_ —_ —_— — - —_
MICHIGAN 80% 20% 1,578 — — — 55% 45% 274
MINNESOTA — - -— 45% 55% 618 17% 86% 235
MISSISSIPPI 40% 60% 85 — — - 7% 63% 5
MISSOURI 0% 70% 420 4% 56% 630 43% 57% 482
MONTANA 13% 87% 39 18% 82% 84 10% 90% 220
NEBRASKA — — - — — - — — —
NEVADA 52% 48% 159 —_ -— — 43% 57% 155
NEW HAMPSHIRE - — 186 — — 10 — _ —_
NEW JERSEY — - 522 — —_ 734 - — 618
NEW MEXICO 0% 70% 106 44% 50% 162 8% 62% 129
NEW YORK 50% 50% 1,591 54% 46% 2,160 21% 79% 1,065
NORTH CAROLINA — - — 84% 16% 1,102 48% 52% 282
NORTH DAKOTA — — — 18% 82% 264 4% 96% 141
OHIO S1% 49% 1,002 50% 50% 590 48% §2% 627
OKLAHOMA 28% 72% 243 48% 52% 530 2% 68% 3
OREGON 84% 21% 525 — — — 42% 58% 137
PENNSYLVANIA - — — — — — - — _
RHODE ISLAND — — 135 —_ — 18 —_ — 47
SOUTH CAROLINA 4% 66% 253 54% 46% 541 43% 57% 119
SOUTH DAKOTA 21% 79% 4 21% 719% 172 3% 69% 259
TENNESSEE 47% 53% 530 §6% 44% 412 21% 9% 47
TEXAS — — — 50% 506 3,461 47% 53% 1.839
UTAH —_ — -— 67% 3% 133 43% 57% 120
VERMONT — — — — — —_ _ —_ —
VIRGINIA — — — 28% 2% 76 30% 70% 227
WASHINGTON - — — — —_ — — — —
WEST VIRGINIA — — 128 — —_ 281 — - 177
WISCONSIN S5i% 49% 406 3% 67% 21 15% 85% 396
WYOMING 52% 48% 264 —_ — — — — —
MEDIAN 40% 60% 44% 56% R% 68%

. e e . . e e mn mfear m sareirme St Sate s 4 smme aatmmn et v anm —— TS — e ._..-...{
TOTAL (36 states) 14,165 19873 12,394
Source: State Departments of Education, Data on Public Schools, Fall 1989 N.Carolina, Fall 1988.

| Council of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990 )
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Appendix Table B-5
SCIENCE TEACHERS (Grades 9-12)

(Population Estimates)
STATE SCIENCE (All Fields)
Total
ALABAMA 2,486
ALASKA 440
ARIZONA 1,030
ARKANSAS 1,536
CALIFORNIA 8,529
COLORADO 1,277
CONNECTICUT 1,998
DELAWARE 152
DIST OF COLUMBIA 11
FLORIDA 3,183
GEORGIA 2,923
HAWAII 239
IDAHO 549
ILLINOIS 3,791
INDIANA 2,084
IOWA 1,423
KANSAS 1,358
KENTUCKY 1,695
LOUISIANA 1,995
MAINE 67"
MARYLAND 1,253
MASSACHUSETTS 2,664
MICHIGAN 4,044
MINNESOTA 1,955
MISSISSIPPI m
MISSOURI 1,934
MONTANA 824
NEBRASKA 828
NEVADA 388
NEW HAMPSHIRE 343
NEW JERSEY 3,201
NEW MEXICO 622
NEW YORK 7,576
NORTH CAROLINA 2,698
NORTH DAKOTA 595
OHIO 3.992
OKLAHOMA 2482
OREGON 1171
PENNSYLVANIA 5,195
RHODE ISLAND 201
SOUTH CAROLINA 1,037
SOUTH DAKOTA 392
TENNESSEE 1,817
TEXAS 8,192
UTAH 1,002
VERMONT 318
VIRGINIA 2,474
WASHINGTON 2,678
WEST VIRGINIA 810
WISCONSIN 2,549
WYOMING 383
U.S. TOTAL 101,867

Note: The number of science teachers per state is a population estimate based on a state-representative
sample of teachers responding to the Schools and Staffing Survey.

Source: National Center for Education Statistics, 1988.

Council of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990
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Appendix Table B-6
AGE OF SCIENCE AND MATHEMATICS TEACHERS (Grades 9-12)
MATH BIOLOGY CHEMISTRY PHYSICS

Total  Under Age Over Total  Under Age Over Towl  Under Age Over Total  Under Age Over
STATE Teuchers 30 30-49 SO | Teachers 30 30-46 SO | Teachers 30 _30-49 SO | Teachers 30 3049 SO
ALABAMA LS97  13% 6%  13% B % .t 12% B/ 14%  66%  15% 8 1% 60% 18%
ALASKA — - - - - - - - - = - - - - -
ARIZONA - - - - — _ - - - _ - = - - - =
ARKANSAS (P60 4% N%  15% 518 124 74% 14% 283 12% 71%  18% 220 13%  65% 2%
CALIFORNIA 9,684 13%  61% 26% 3933 14% 65% 21% 1,308 15% 62% 23% 868 W% 63% 2%
COLORADO 1.297 9%  69% 2% |[(MI.161 9% 69% 22% -— — —_ — - - - -
CONNECTICUT 1,453 6% 4% 20% 620 6% W% 24% N3 6% 07% 27% 243 % 64% 29%
DELAWARE (P1240 9% 63% 2B% (P)5S 4%  73% 23% )17 0% 59% 41% ()41 17% 54% 29%
DIST OF COLUMBIA - - - = ~ _ = - — - - - — - - =
FL.LORIDA — - - - — - - - - - - = - - = -
GEORGIA - - - - - - - = — - - = — - - =
HAWAII 811 4%  63% 7% 153 14% 629 15% 49 12%  67% 18% 39 15% 6% 21%
IDAHO 649 17%  64% 19% 270 8% 73% 0% 129 1% 62% 27% 104 13%  S6% M%
ILLINOIS 3.745 N% 66% 23% 1.312 9% 63% 28% 654 10% 60% 30% 293 12% S6% 2%
INDIANA 2,298 15% 68% 17% 1.003 1% 67% 22% 491 13% 66% 21% 368 13%  62% 25%
IOWA 1487 15% 067% 18% 700 16% 65% 19% 427 17% 63% 20% 90 6% 63% 2%
KANSAS 1.179 2% S§1% 2% 653 16% 64%  20% 37 20% 63% 17% 262 4%  63% 23%
KENTUCKY 1,659 9% 71% 10% 689 HN% 75% 4% KA 14% 73% 13% 220 6% 7% 12%
LLOUISIANA - - - - _ - = - - e - - - -
MAINE 796 4% 71% 15% 357 6% 69% 15% 203 14% 68% I8% 173 13% 83% 21%
MARYLAND - - = = - - - - — - = - - - - =
MASSACHUSETTS — - — - — — — - — — — — — - — -
MICHIGAN 333y 8%  68% 24% 839 8% 660% 26% 434 5% 62% 33% 261 6% 66% 29%
MINNESOTA 1811 10% 61% 29% 7S 9%  61% 0% 475 9% 92% 45% 366 8% S9% 3%
MISSISSIPP] 719 14% 68% 17% 198 1% N% 18% 141 13 68% 18% 46 9% 0% 20%
MISSOURI 1999 19%  65% 15% 986 17% 68% 14% 574 19% 63% 18% 361 4% 65%¢ 21%
MONTANA 538 13% 68%  19% 236 126 0% 18% 154 18% 65% 17% 132 6% 61% 1%
NEBRASKA — — - -~ - — — — — —_ —_ — — — -
NEVADA 673 11%  68% 22% 213 Wwe 71% 19% 69 13 77% W% 41 7% 7% 20%
NEW HAMPSHIRE —_ - — — - — — — — — — — —_ - — ——
NEW JERSEY (PRATS 10%  TI% 19% | (P87 10%  T1%  20% | (P337  12% 66% 22% | (PM2 7% 65% 28%
NEW MEXICO 643 129 68%  20% 0 13% 9% 18% 121 % 715%  18% 8 0% NM% 11%
NEW YORK 7853 9% 7% 20% | S180 1% 68% 2% | 1864 9% 64% 2% | LIS8 1% 66% 27%
NORTH CAROLINA {(P)2,656 20% 70% 10% [(P)1,036 21%  66% 3% (169 46% 25% 29% (P)264 15% 68% 7%
NORTH DAKOTA 471 2% 65% 1% 262 9%  65% 1%% 174 20% 67% 13% 12§ 14% 70% 16%
OHIO 4.254 16% 70% 13% 1,695 120 3% 16% 985 14% 711% 15% 751 13%  73%  14%
OKLAHOMA 1,674 17% 2% 1% 901 9% 72% 9% 481 14% 73 13% 240 % 5% 8%
OREGON 1,222 12% 65% 22% 138 9%  6Y% 22% — — — — — — - —
PENNSYLVANIA 5,704 Y 2% 19% 1,755 8% 0% 2% 1016 10% 6% 24% 670 0% 64% 26%
RHODE ISLAND (P18 % R2% 15% (P)15S 6% 77% 17% (M77 3% 68% 0% (P144 2%  80%  18%
SOUTH CAROLINA 1.853 18% 0% 3% 615 15% 72% 13% 324 15% 68% 17% 210 13% 0% 17%
SOUTH DAKOTA 707 18  60% 2% 230 23%  64%  13% 1S 23 o%  171% 125 2% 6% 18%
TENNESSEE 1872 IS 63% 14% 709 12% 56% 13% KR 13% 64% 18% 238 9% 63% 21%
TEXAS — — -_ — —- —_ - — -— — - — - — —_ —
UTAH 1114 16% 62% 2% SU3 12% o8% 20% 105 1% 72% 17 69 0%  71% 19%
VERMONT — — — — — — — —_ — _— — — — — — —
VIRGINIA EREP 12%  69% 1Y% 994 12% 66% 22% 543 1% 64% 24% 323 13%  S6% %
WASHINGTON - — —_ — — —-— — — —_ — — — — — — —
WEST VIRGINIA - — - — - — — — — — — — — — — —
WISCONSIN 1960 13% 66% 2% 838 8% 65% 2% 522 0% 62% 28% 374 9% oU% MN%
WYOMING — _ -~ _ S - — - — — .
TOTAL (36 states) 13% 68% 9% 12 68% 2% 13% 65% 22% | H%  65% 23%
Note: Total Teachers=Teachers with primary or secondary assighment in subject;
*Total Teachers reported under Biology = Ali science fields
Source: State Departments of Education, Data on Public Schools, Fali 1989; N.Carolina, Fail 1988.
Council of Chief State School Officers, State Education Assessment Center, Washington. DC, 1990
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Appendix Table B-7
GENDER OF SCIENCE AND MATHEMATICS TEACHERS (Grades 9-12)

——

MATH BIOLOGY CHEMISTRY PHYSICS
Total Total Total Total
STATE Teachers  Male Female; Teachers Male Female| Teuchers  Male Female| Teachers  Mile Female
ALABAMA 1,597 6% 64% 809 37%  63% 380 40%  60% 305 51%  49%
ALASKA — — — — - — — — — — — —
ARIZONA 1,304 §7% 43 |(*) 1,093 66% 4% —_ - — — — -
ARKANSAS (P)650 9% 6% 518 S1%  49% 283 60%  40% 2 66%  34%
CALIFORNIA 9,684 66% 4% 3,733 68%  12% 1,308 %  29% 868 82% 18%
COLORADO 1.297 63%  37% (") 1,161 2%  28% — — — —_ — -
CONNECTICUT 1,453 54  46% 620 62%  38% n 8%  32% 243 82% 18%
DELAWARE (P) 240 54  d6% (P)SS 62%  38% P17 %  29% (P) 41 66%  34%
DIST OF COLUMBIA - — — | -— — _ — — ~— —_ - —_
FLORIDA - - - — — - — - - — -
GEORGIA —_ —_— —_ — —_— — —_— -— —_ —_ —_ —_
HAWAII 831 41  S4% 153 47% 3% 49 43%  S5% 39 9%  28%
IDAHO 649 69% 3% 270 81% 19% 129 8% 22% 104 83% 17%
ILLINOIS 3,745 58%  42% 1.312 66% 4% 654 0% 0% 293 87% 13%
INDIANA 2.298 62%  38% 1,003 74%  26% 491 7%  29% 368 85% 15%
IOWA 1,487 2% 28% 700 9% 21% 427 8%  22% 190 80% 20%
KANSAS 1,179 66%  34% | 653 13%  26% 70 15%  25% 262 8% 17%
KENTUCKY 1,659 41%  59% 689 53%  47% 345 556  45% 220 % 27%
LOUISIANA - - _— — — —_ -— — —_ - — —
MAINE 796 66% 34% 357 68% 32% 203 6%  24% 173 8% 12%
MARYLAND 2,298 43%  57% |{(*) 2,050 54%  46% —_ —_ - — —_ —
MASSACHUSETTS -— _— - —_ — - -— — —_ — —_ —
MICHIGAN 3.339 66% 4% 839 717%  23% 434 80% 204 26] 90% 10%
MINNESOTA 1,811 9% 21% : 715 81% 19% 475 83% 7% 366 W% 10%
MISSISSIPPI 719 d%  65% | 398 45%  54% 141 46%  S3% 46 52%  46%
MISSOURI 1,999 499 51% 986 60% 40% 574 59% 1% 361 T3¢ 27%
MONTANA 535 72% 28% 236 84% 16% 154 85% 15% 132 89% 11%
NEBRASKA — — —_— — —_ — — —_ — - -— -
NEVADA 673 62% 38% 213 68% 2% 69 5% 25% 41 78% 22%
NEW HAMPSHIRE 600 48%  52¢% 228 56% 4% 59 68% 32% 32 84% 16%
NEW JERSEY (P) 4,375 40¢% 60% | (P)887 54%  46% | (P)337 63% 7% (P) 82 82% 18%
NEW MEXICO 643 58% 42% 101 68%  32% 121 67% 339 78 76% 24%
NEW YORK 7.853 56%  44% 5.180 62%  38% 1.864 % 28% 1.158 86%  14%
NORTH CAROLINA  |(P) 2,656 31% 69% [(P) 1,036 43%  57% | (P)469 46% S4% | (P)264 6l% 39%
NORTH DAKOTA 471 67% 3% 262 1%  25% 174 4%  26% 125 9% 20%
OHIO 4,254 60%  40% 1,695 9%  31% 985 69  31% 7514 8%  22%
OKLAHOMA 1.674 Sl 49% 901 61% 9% 48] 62%  38% 240 N%  29%
OREGON 1,222 14%  26% 338 79¢%  21% 158 — —_ 106 —_ -
PENNSYIL.VANIA 5.704 62% RE 1,758 72% 28% 1.016 72% 28% 670 86% 14%
RHODE ISLAND (P)418 57% 43% | (P)155 63% 31% P)77 70%  30% (P)44 80% 20%
SOUTH CAROLINA 1,853 3% 69% 615 40%  60% 324 3% 5S1% 210 56% 44%
SOUTH DAKOTA 707 48%  52% 230 74%  26% 151 65%  35% 125 0%  30%
TENNESSEE 1.872 44% 53% 709 499% 47% 357 51% 49% 238 67% 3%
TEXAS 9.834 41%  59% 3,951 52 48% 1,562 52%  48% 909 66%  34%
UTAH 1,114 68% 32% 505 8% 22% 105 86% 14% 69 0% 10%
VERMONT — — — —_ —_ —_ — — — —_ — —
VIRGINIA 3114 34%  66% 994 42%  58% 543 45%  55% A 609% 31%
WASHINGTON - — — — — — — —_ —_ —_ —
WEST VIRGINIA - - - - - — — — — — — —
WISCONSIN 1,960 70% A% 838 84% 16% 522 83% 17% 374 89% 1%
WYOMING — — — — — — — — —_— _— —_ —
TOTAL (40 states) 55%  45% 63% 7% 66%  34% 18% 22%

Note: Total Teachers=Teachers with primary or secondury assignment in subject: (P} Only teachers with primary assignment reported.

*Total Teachers reported under Biology = All science fields
Source: State Departments of Education, Data on Public Schools, Fall 1989; N.Carolina, Fall 1988.

Council of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990
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Appendix Table B-8
RACE/ETHNICITY OF TEACHERS ASSIGNED IN MA "YEMATICS AND BIOLOGY (Grades 9-12)
MATHEMA'TICS TEACHERS BIOLOGY TEACHERS
Total Total
| STATE Teachers  Hispanic White  Black  Asian_ Indian | Teachers Hispanic  White  Black Asian  Indian
ALABAMA 1,597 0% 82% 17% 0% 2% 809 0% 81% 18% 4% 4%
ALASKA - —_ - - — - - - — - -— -—
ARIZONA 1,304 3% 94% 1% 1% 1% (*) 1,003 3% 95% 1% 1% 1%
ARKANSAS (P)650 0% 89% 1% 0% 0% 518 2% 9s - 9% 4% 0%
C:.LIFORNIA 0,684 S% 82% 5% 6% 1% 3.733 5% 84% 4% 5% 1%
COL.ORADO 1,297 2% 95 1% 1% S% (*) 1,161 A% 94% 1% 15: 1%
CONNECTICUT 1,453 1% 97% 2% 5% 0% 620 1% 95% G A% 0%
DELAWARE (P)240 0% 93% 7% A% 4% (P)s5 0% 96% 4% 0% 0%
DIST OF COLUMBIA — — — — - — — — — — — —_
FLORIDA —_ — — — ~ —_ — _ — — — —_
GEORGIA — - - — — — - _ —_ —_ - —
HAWAIIL 831 2% 23% 1% 1% 0% 153 0% 30% 1% 61% 0%
IDAHO 0dy A% 980 0% 1% 3% 270 4% 99% 0% 0% 1%
ILLINOIS 3,745 1% R9% 9% 1% 0% 1,312 1% 88% 10% 3% 0%
INDIANA 2,298 A% 97% 2% KLy 0% 1,003 0% 97% 2% 0% 0%
I0WA 1,487 0% 9aG A% A% A% 700 0% 99% 3% 3% 3%
KANSAS 1.179 3% 9 % 2% 2% 1% 653 2% 4% S% 2% 1%
KENTUCRKRY 1.659 0% 989 2% A% 0% 689 0% Y7% 3% 1% A%
LOUISIANA — — — — — - — —_— — —_ —_ —
MAINE 796 A% 99% 0% A% 0% s 0% 100% 0% 0% 0%
MARYLAND 2,208 0% 83% 16% 0% 1% (*) 2,050 0% 84% 15% 0% 1%
MASSACHUSETTS — — — — — —_ —_ — — —_ - —
MICHIGAN 1339 A% 9% 1% 4% 2% 839 A% 97% 2% 4% 2%
MINNESOTA — -— — — — — — —_ — — _ —
MISSISSIPPI 719 — 745 20% - — 398 - 69% 30% — —
MISSOURI — — — — — — — — — _ _ —
MONTANA 538 2% 99%% 2% 0% 4% 236 0% 99% 4% 0¢ 4%
NEBRASKA — — — — — - - — — —_ - —_
NEVADA 673 4% 91% 2% 2% 1% 213 4% 93% 2% 0% 0%
NEW HAMPSHIRE — - - — — — - —— — — —_ —
NEW JERSEY (P 4,378 1% 905 7% 1% 0% (P) 887 1% 93% 6% 1% 0%
NEW MEXICO 643 18% 80% 5% 1% 1% 01 17% 81% 1% A% 1%
NEW YORK — — —_ - — —_ — — — — — -
NORTH CAROLINA | (P)2,650 0% R6% 13% 2% 8% (P) 1,036 0% 84% 16% 2% 65
NORTH DAKOTA 471 0% 99% 0% 0% 2% 262 0% 99% 0% A% 4%
OHIO 4,254 1% 97% KPS A% 0% 1,695 2% 95% 4% 2% 0%
OKLAHOMA 1,674 0% 955 3% 2% 2% 901 2% 95% A% A% 2%
OREGON — — — — — —_ — — - — - —
PENNSYLVANIA 5.704 A6k 97% 3% 0% 0% 1,758 2% N% 2% A% 1%
RHODE ISLAND P 418 16 97% 2% 2% S% (P) 155 1% 97% 1% 1% 0%
SOUTH CAROLINA 1.853 0% 78% 2% 3% 0% 615 0% 9% 21% 2% 0%
SOUTH DAKQTA — — — — —_ — — —_ _ - — —
TENNESSEE -— — - —_ - —_ — —— — — — _
TEXAS 9,334 9% 82% 8% 1% 2% 3,951 9% 83% 8% i3 %
UTAH 1.114 4% 98% 2% 1% A% 508 160 98% 2% 1% A%
VERMONT — —_ —_ — — — —_ — — — — _
VIRGINIA KREL: A% 87% 12¢% 4% A% 994 A% 86% 13% 1% 2%
WASHINGTON —_ — — —_ - — —_ — — —_ _ —
WEST VIRGINIA — — ~— — — — — —_ — — - —
WISCONSIN 1.960 2% 98% 1% o 0% 838 4% 985 1% 4% 2%
WYOMING - — — — — — — —_— — — — —
TOTAL (33 states) 2% 89% 6% 2% 3% 2% 90% 6% 1% A%
— N
(P) = Only teachers with primary assignment reported.
*Total Teachers reported under Biology = All science fields
Source: State Departments of Education, Data on Public Schools. Fall 1989: N.Curolina, Fali 1988
Council of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990

75




Appendix Table B-9
RACE/ETHNICITY OF TEACHERS ASSIGNED IN CHEMISTRY AND PHYSICS (Grades 9-12)

CHEMISIRY TEACHERS PHYSICS TEACHERS
Total Total
STATE Teachers Hispanic White  Black  Asian  Indian | Teachers Hispunic White Black Asian  Indian
ALABAMA 380 0% 83% 16% 0% 1% 305 0% 86% 14% 0% 1%
ALASKA - -— - - — — — - —_ -— - —
ARIZONA - — — - “— —_ — — - — - —
ARKANSAS 283 0% 94% 6% 0% 0% 220 0% 96% 4% 0% 0%
CALIFORNIA 1,308 4% 88% 3% 5% 1% 868 2% 91% 2% 4% 1%
COLORADO — - - -— — - — — — —_ - -
CONNECTICUT 373 1% 98% 1% 3% 0% 243 A% 98% 1% 1% 0%
DELAWARE P17 0% 100% 0% 0% 0% P41 0% W% 10% 0% 0%
DIST OF COLUMBIA - - - — — — -— — - — - —
FLORIDA - —_ — — - - — — - — - —
GEORGIA - — — - - —_ — — - —_ — —
HAWAII 49 0% 33% 0% 65% 0% 39 0% 8% 0% 59% 0%
IDAHO | 129 0% 100% 0% 0% 0% 104 1% 99% 0% 0% 0%
ILLINOIS 654 1% 93% 6% S% 0% 293 3% 965% % 1% 0%
INDIANA 491 4% 98% 1% 1% 4% 368 0% 999. 0% A% 0%
IOWA 427 0% 99% S% 5% 0% 390 0% 9% 1% 0% 0%
KANSAS 370 1% 94% 1% 1% 1% 262 1% 97% 1% 0% 1%
KENTUCKY 345 0% 99% 1% 3% 0% 220 0% 99% % S% 0%
LOUISIANA — - -- — - — — — - —_ -— —_
MAINE 203 0% 99% 0% 0% 0% 173 0% 98% 0% 0% 0%
MARYLAND — — — — — — — — - -— - —
MASSACHUSETTS - — — — — - — —_ - — — —
MICHIGAN 434 0% 99% S% 26 0% 261 0% 99% 1% 0% 0%
MINNESOTA - —_ — - —_ — — — —_ —_ _— —_
MISSISSIPPI 141 — B%  26% — — 46 — 74% 4% - -
MISSOURI — — — — — —_ — - —_ - - —_
MONTANA 154 0% 100% 0% 0% 0% 132 0% 100% (% 0% 0%
NEBRASKA —_ — — - — —_ — — - - -— -—
NEVADA 69 0% 97% 0% 3% 0% 41 0% 98G 0% 0% 0%
NEW HAMPSHIRE - — — —_ — — — —_ - —_ —_ —
NEW JERSEY (P) 337 0%  95% 4 1% 0% (P82 0%  96% 2% 1% 0ce
NEW MEXICO 121 7%  81% 0% 2% 1% 78 13% 85% 1% 0% 1%
NEW YORK — — — — —_ -— — —_ - — _ —
NORTH CAROLINA (P) 469 0% 89% 10% A% 162 (P) 264 0% 94% 5% 4% 8%
NORTH DAKOTA 174 0% 99% 0% 1% 0% 125 0% 100% 0% 0% 0%
OHIO 985 0% 98% 2% 3% 0% 751 0% 9% 1% % 0%
OKLAHOMA 481 | % 96% 1% 2% 2% 240 A% 986 0% 0% 1%
OREGON - — — — — — — — - —_ —_ -
PENNSYLVANIA 1.016 0% 99% 1% 0% 0% 670 0% 99% 3% A% 0%
RHODE ISLAND ™77 0% 95% 1% 0% 0% (P44 0% 100% 0% 0% 0%
SOUTH CAROLINA 324 0% 83% 17% 3% 0% 210 0% 85%  13% 1% 5%
SOUTH DAKOTA — — —_ — - — — - — - — -
TENNESSEE —_ — —_ —_ — —_ — - _ — — —
TEXAS 1.562 7% 89% 4% 4% A% 909 5% 93% 2% 1% 1%
UTAH 105 0% 99% 0% 1% 0% 69 1% 99% 0% 0% 0%
VERMONT - — - — — — — — — — - -
VIRGINIA 543 2% 90% 9% 1% 4% 323 1% 91% 8% 1% 0%
WASHINGTON — — —_ —_ — — —_ - _— — — —
WEST VIRGINIA — — — — —_ — —_ - — — — —
WISCONSIN 522 0% 99% 1% 1% 0% 374 0% 99% K178 1% 0%
WYOMING i — — — — —_ — — - — — —_ -
TOTAL (33 states) 2% 93% 3% 1% 3% 1% 95% 2% 1% 2%
(P) Only teachers with primary ussignment reported.
Source: State Departments of Education, Data on Public Schools, Fall 1989; N.Carolina, Fall 1988,
Council of Chief State School Officers, State Education Assessment Center, Washington, DL, 1990 ]
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Appendix Table B-10
ALL TEACHERS IN STATE IN GRADES 9-12 BY AGE, GENDER, AND RACE/ETHNICITY
Age

| STATE Total  Under30 3049 OverS0  Male  Femnle Hispanic White  Black  Asian__ Indian
AlLABAMA 13,453 8% 69% 18% 40% 60% 2% 79% 20% 0% A%
ALASKA -— - — - -— - — - - - -
ARIZONA 10,980 - - - 4Y% S1% 7% 90% 2% 1% 1%
ARKANSAS 17,928 13% n% 16% Y% 616 2% 90% 10% 0% 0%
CALIFORNIA 56,566 10% 63% 26% 57% 43% 7% 82% §% 4% 1%
COLORADO 8,744 1% 70% 23% 6% 44% 4% 93% 2% 5% S%
CONNECTICUT 13,008 5% N% 24% S0% 50% 1% 95% 3% 26 0%
DELAWARE 2,248 6% 66% 28% 2% 48% 4% 89% 10% A% 1%
DIST OF COLUMBIA —_ —_ - - — — —_ - - —_ —_
FL.ORIDA 23,008 _ - — 45% 55% 3% 85% 1% 2% 0%
GEORGIA — - -~ - — — —_ — - - -—
HAWAI 3,656 10% 68% 22% 40% 60% 2% 2% 1% 17% 0%
IDAHO 4,315 1% 70% 19% 55% 45% 1% 98% A% 1% A%
ILLINOIS 29,523 8% 65% 27% §5% 45% 1% 88% 10% 4% 0%
INDIANA 19,167 10% 69% 20% 52% 48% 4% 9% 3% 2% 0%
IOWA 11,029 15% 68% 17% 62% 8% 4 99% 4% A% A%
KANSAS 10814 14% 64% 22% 54% 45% 1% 91% 2% 2% 1%
KENTUCKY 12,078 12% 3% 15% 42% 58% 0% L6% 3% A% 0%
LOUISIANA —_ —_ —_ — - — —_ — — — —
MAINE 6.317 14% 70% 16% 56% 44% A% 99% 0% 0% 0%
MARYLAND - —_ — - — — — — ~ — —
MASSACHUSETTS - — —_ - - —_ - —_ ~— - —
MICHIGAN 24981 6% 69% 26% 55% 45% 4% 2% 7% 3% 2%
MINNESOTA 16,012 8% 67% 25% 59% 41% — — — — —
MISSISSIPPI 7.291 1% 2% 18% 36% 64% —_ 69% 3% _ —_
MISSOURI 20,950 16% 67% 17% 47% 53% —_ — — — —
MONTAMA 3,525 10% 73% 17% 60% 40% 2% 98% 2% J% 1%
NEBRASKA 6.419 -— — - 55% 45% 1% 98% 1% 1% 0fe
NEVADA 352 8% 0% 22% 51% 19% 5% K% 3% 1% 1%
NEW HAMPSHIRE 3.503 — -— — 48% 52% — — - — —
NEW JERSEY 30,718 12% 68% 20% 46% 54% 2% W% 8% S% 0%
NEW MEXICO 3,884 10% N% 19% 53% 47% 23% 5% 1% 0% 1%
NEW YORK 63.000 Y% 67% 24% 51% 49% 2% 93% 5% 1% 0%
NORTH CAROLINA 19,598 14% 2% 14% 40% 60% 0% 84% 15% 0% 1%
NORTH DAKOTA 3115 15% 0% 15% S4% 46% 2% 98% 0% 0% 1%
OHIO 34,318 1% 73% 16% 53% 471% A% 94% 5% 2% 0%
OKLANHOMA 13,394 14% 14% 12% 46% 54% A% 94% 4% 2% 2%
OREGON 9,877 8% N% 22% 56% 44% -— — - —_ —
PENNSYLVANIA 41,025 6% 68% 2% 58% 42% 3% 97% 3% 0% 0%
RHODE ISLAND 4,494 3% 73% 24% 53% 47% 3% 94% 1% 2% A%
SOUTH CAROLINA 11,625 14% 70% 16% 36% 64% 3% 80% 20% A% 0%
SOUTH DAKOQTA 3,338 19% 65% 16% 54% 46% -~ —_ —_ — -
TENNESSEE 12,318 10% N% 185 44% 52% — —_ — —_ —
TEXAS 71.858 — - — 41% 59% 11% 81% 8% 2% A%
UTAH 6,643 12% 65% 24% 55% 45% 1% 97% Q4% 1% S%
VERMONT - — — -— — — — —_ — — —
VIRGINIA 21,135 10% 69% 2% 8% 62% 1% 85% 14% 3% 0%
WASHINGTON - -— — —_ —_ - —_ — — —_ —
WEST VIRGINIA — — -— —_— — —_ —_ — - - —
WISCONSIN 15.649 9% 69% 22% 58% 42% 3% 98% 2% 2% A%
WYOMING 2,881 — — - 56% 44% — —_ — —_ —
TOTAL (42 states) 10% 69% 2% 50% 50% 3% 89% 6% 1% <%
Source: State Departments of Education, Data on Public Schools, Fall 1989; North Carolina, Fall 1988.

| Council of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990 ) _
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Appendix Table B-11 _
STATE CERTIFICATION REQUIREMENTS FOR SECONDARY
SCIENCE AND MATHEMATICS TEACHERS
Course Credits l;y (‘:n_iq_‘ L:l:t:km Fiel'(i.w e
BIOLOGY,
SCIENCE, CHEMISTRY. ‘Teuching Methods | Superv. Teaching
STATE MATH BROAD FIELD PHYSICS Reg. Science:Muth_|Experience Required
ALABAMA 27 §2 27 Yes 9
ALASKA . * . . *
ARIZONA 0 0 kKl Yes 8
ARKANSAS 21 — 24 No 12 wks
CALIFORNIA 45 48 (Biological, Physical) No o
COLORADO * * * Yes 400 hrs
CONNECTICUT 18 — 18 No 6
DELAWARE 30 — 3945 Yes 6
DIST. OF COLUMBIA 27 0 30 Yes : 1 sem.
FLORIDA 21 - 30 Yes(S) 6
GEORGIA 60 qtr 45 4tr 40 qtr Yes(M) 18 qur hrs
HAWAII * . . .
IDAHO 20 45 20 No 6
ILLINOIS 24 32 24 Yes 5
INDIANA 36 6 36 Yes 9 wks
IOWA 24 24 24 Yes Yes
KANSAS . » L * *
KENTUCKY 30 48 0 No 9-12
LOUISIANA 20 —_ 20 Mo 9
MAINE I8 18 - Yes 6
MARYLAND 24 l6 24 Yes 6
MASSACHUSETTS 6 36 36 Yes 300 hrs
MICHIGAN 30 30 30 No 6
M[NNESO’I‘A L3 ", L1 H ”e "e
MISSISSIPPI 24 — 32 : Yes(S) [
MISSOURI 30 30 20 Yes g
MONTANA 30 60 0 Yes 10 wks
NEBRASKA 30 45 24 Yes 320 brs
NEVADA 16 l6 16 No 8
NEW HAMPSHIRE * . * » o
NEW JERSEY 30 30 30 No *
NEW MEXICO 24 24 24 Yes 6
NEW YORK 24 — 6 No o
NORTH CAROLINA i o b b *e
NORTH DAKOTA 16 21 12 No 6
OHIO 0 3 0 No o
OKLAHOMA 40 — 40 No 12 wks
OREGON 21 45 45 Yes(M) 15 qtr hrs
PENNSYLVANIA . o o . .
RHODE ISLAND 30 30 30 Yes 6
SOUTH CAROLINA o o . . .
SOUTH DAKOTA 18 21 12 No 6
TENNESSEE Jaqtr 48 qtr 24 qur Yes 4
TEXAS 24 48 24 No 6
UTAH e s e [ 1] ®e
VERMONT 18 18 18 Yes *
VIRGINIA 27 - 24 No 6
WASHINGTON 24 41 kY| No Yes
WEST VIRGINIA * e . ve o
WISCONSIN 34 54 34 Yes 5
WYOMING 24 30 12 No | course
————e W e e e e ey e e —— ———— LI T AP ...._......—-1
— No certification offered
Course credits = Scmester credit hours, unless otherwise specified (e.g.. gir= quarnter credit hours)
*Certification requirements determined by degree-grar ‘ng institution or approved/competency-based program.
**Major or minar: North Dakota, Utah; 20-40% of gros ram: Minnesota, North Carolina; Courses matched with job requirements: Wese Virginia.
s*2| semester full-time or 2 semesters half-time: Califurnia; supervised teaching experience and 300 hours clinical/field-based experience: Ohio.
Source: State Departments of Education, June 1987.
Council of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990
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Appendix Table B-12
CERTIFICATION STATUS OF MATHEMATICS TEACHERS (Grades 9-12)
BY PRIMARY AND SECONDARY ASSIGNMENT
MATHEMATICS PRIMARY MATHEMATICS SECONDARY
Certified Centified

STATE Totl Mathematics Out-of -Field M, hematics Out-of-Field
ALABAMA 1.597 77% 2% 18% 4%
ALASKA - - - - -
ARIZONA —_ - — - -
ARKANSAS (P) 650 95% 5% - =
CALIFORNIA 9,684 61% 1% 20% 12%
COLORADO 1.297 67% 23% 2% 8%
CONNECTICUT 1.453 95% 0% 5% 0%
DELAWARE (P) 240 95% 5% - —_
DIST OF COLUMBIA — - —_— - —_
FLORIDA — — —_ - —
GEORGIA — - - —_— —
HAWALII — —_ — — —
IDAHO 649 68% 2% 29% {0
ILLINOIS 3,745 75% 21% 3% St
INDIANA — - - - —
IOWA - — - — —
KANSAS — - — — —
KENTUCKY 1,659 80% 2% 9% 9%
LOUISIANA - - - - -
MAINE - — — - -
MARYLAND (P) 2,298 99% 1% —_ -
MASSACHUSETTS — - - — —
MICHIGAN — -— - — —
MINNESOTA 1.811 % 1% 26% 2%
MISSISSIPPI 719 85% 5% 8% 2%
MISSOURI " 1,999 5% 1% 14% 1%
MONTANA 535 62% 4% 23% 1%
NEBRASKA —_ -~ -— - —
NEVADA 673 66% 10% 17% 7%
NEW HAMPSHIRE - — -— — -
NEW JERSEY (P) 4,375 100% 0% — -—
NEW MEXICO 643 82% 1% 165 1%
NEW YORK 7853 70% 3% 2% S%
NORTH CAROLINA 2,966 87% 3% 8% 2%
NORTH DAKOTA 471t 66% 0% % 0%t
OHIO 4,254 89% e 9% SG:
OKLAHOMA 1.674 86% 3% 8% 13%
OREGON 1.222 85% 1% 5% 14%
PENNSYLVANIA 5704 89% 1% 2% 1%
RHODE ISLAND (PY418 100% 0% — —
SOUTH CARQLINA 1,853 86% 5% 6% 4%
SOUTH DAKOTA 707 5% 0% 13% 224
TENNESSEE 1.872 135 1% 13% G
TEXAS — - — —_ _—
UTAH 1114 66% 3% 28% 3%
VERMONT -— — — — _
VIRGINIA 4 816 1% 16% 26
WASHINGTON _— — — — —
WEST VIRGINIA — — — —_
WISCONSIN — — —_ — —
WYOMING — - —_ . — —_
MEDIAN 81% 2% 13% 3%
TOTAL (30 states) 67.249 79% 5% 12% 4%
Note: Several state percentages include teachers with general secondary cetification: Alabama—Primary, 2 teachers. Secondury, 8 teachers,

Californiu—Primary, 1,151 teachers, Secondary, 719 teachers: Idalo—Primary, | teacher, Secondary, 29 teachers: lllinois—Computer

certification codes do not distinguish general sceondary from math centified.
Out-of-Field=Regular/standard/probationary certification ina field/subject other than the one assigned or temporary, provisional or emergency certification:
(1) Only teachers with primary assignment reported.
Source: State Departments of Education, Data on Public Schools, Fall 1989; N. Curolina, Fall 1988
Council of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990
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Appendix Table B-13
CERTIFICATION STATUS OF BIOLOGY TEACHERS (Grades 9-12)
‘BY PRIMARY AND SECONDARY ASSIGNMENT
BIOLOGY PRIMARY BIOLOGY SECONDARY
Centified  Certified Broud Certified  Certified Broud

STATE Total Biology Field Out-of-Field Bivlogy Field Out-of-Field
ALABAMA 809 49% 1% 2% 1% 1% 1%
ALASKA — - — — - — —
ARIZONA — — - - — —_ —
ARKANSAS 518 7% 4% 14% 17% 8% 209
CALIFORNIA 3,733 0% 53% 6% 0% 3% 94
COLORADO — -— — — — — —
CONNECTICUT 620 18% 0% 0% 2262 0%: 0%
DELAWARE (P) 5SS 78% 1% 11% —_ - —
DIST OF COLUMBIA — — — — - — —
FLORIDA — — - — - -— -
GEORGIA - -— — — — — -
HAWAII - — - _ — - —
IDAHO 270 42% 6% 1% 37% 14% 0%
ILLINOIS 1,312 0% 75% 2% 0% 2% 2%
INDIANA — — - - -_ — —
I0WA -— - — — —_ — —
KANSAS — — - —_ - - —
KENTUCKY 689 33% 1% 3% 62% 3% 1%
LOUISIANA — - — —_ — —_ —
MAINE - —_ — — — —_ —_
MARYLAND - - — — — _ —
MASSACHUSETTS - — — — — —_ —
MICHIGAN — — - — - — —
MINNESOTA 1S 46% 14% 1% 29% 8% 2%
MISSISSIPPI 398 M% 0% 6% 18% 0% 5%
MISSOURI 986 64% 0% 1% 3% 0% 2%
MONTANA 236 3% 6% 1% 33% 25% 1%
NEBRASKA —_ — — - — —_ —
NEVADA 213 13% 44% 2% 7% 34% 0%
NEW HAMPSHIRE - — — —_— - — —
NEW JERSEY (P) 887 0% 100% 0% - — —
NEW MEXICO - — - — —_ —_ —
NEW YORK 5,180 62% 0% 3% 29% 0% 6%
NORTH CAROLINA 1,181 47% 39% 1% 6% S% 1%
NORTH DAKOTA 262 23% 3% 0% 52% 22% 0%
OHIO 1,695 15% 57% 0% 10% 17% 0%
OKLAHOMA 901 62% 0% 166 35% 0% 2%
OREGON 33 82% 0% 1% 1% 0% 6%
PENNSYLVANIA 1,755 81% 5% 4% 9% 1% 3%
RHODE ISLAND (P) 155 98% 2% 0% - - —
SOUTH CAROLINA 615 9% % 1% 10% 15% 4%
SOUTH DAKOTA 230 23% 12% 3% % 9% 22%
TENNESSEE 709 67% 0% 4% 28% 0% 1%
TEXAS — - —_ — —_ —_ —
UTAH 505 56% 0% 9% 3% 0% 2%
VERMONT - — — — — - —_
VIRGINIA 994 15% 0% 2% 21% 0% 2%
WASHINGTON - — —_ —_— - —_ —_
WEST VIRGINIA — — — — —_ —_ -
WISCONSIN — — — — _ —_ _
WYOMING — — — — _— — —
MEDIAN 47% 5% 1% 22% 5% 2%
TOTAL (27 states) 25,961 43% 23% 4% 18% 8% 4%
Note: Several state percentages include teachers with general secondary certification: Alabama—Primary, 1 teacher; California—Primary, 370 teachers.,

Secondary, 260 teachers; Idaho—Secondary, 8 teachers; Illinois—Computer certification codes do not distinguish general, broad, and biology

certification.
Out-of-Field=Regular/standard/probationary certification in a field/subject other than the one assigned or temporary, provisional or emergency

certification.
(P) Only teachers with primary assignment reported.
Source: State Departments of Education, Data on Public Schools. Fall 1989: N. Carolina, Fall 1988
Council of Chief State School Officers, State Education Assessment Center. Washington, DC, 1990
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Appendix Table B-14
CERTIFICATION STATUS OF CHEMISTRY TEACHERS (Grades 9-12)
BY PRIMARY AND SECONDARY ASSIGNMENT
. CHEMISTRY PRIMARY CHEMISTRY SECONDARY
Certified Certified Certified Certified

| STATE Total Chemistry Broad Field  Oul-of-Field | Chemistry Broad Field _ Out-of-Field
ALABAMA 380 20% 14% 19 28% % 6%
ALASKA - — — — - - -~
ARIZONA - — — —_ - - -
ARKANSAS 283 15% 6% 5% 18% N% 24%
CALIFORNIA 1,308 0% 45% 8% 0% B% 9%
COLORADO - — — —_— - —_ -
CONNECTICUT m 68% 0% 0% 2% 0% 0%
DELAWARE P17 82% 12% 6% — - -
DIST OF COLUMB!A - — — — - — -
FLORIDA - - —_— — —_ - -
GEORGIA - - — — - — —
HAWAII ~ — —_ -— — - —
IDAHO 129 9% 6% 1% 29% 53% 2%
ILLINOIS 654 0% 84% 16% 0% 5% 0%
INDIANA — — — — — — —_
IOWA — — - -— - — -
KANSAS ~— — —_ - - —_ -
KENTUCKY 345 39% 4% A% 45% 8% 46
LOUISIANA —_ - —_ — — — -—
MAINE — - - - - - —_
MARYLAND — - —_— - - — —_
MASSACHUSETTS — - _— — - — --
MICHIGAN —_ - — — — — —_
MINNESOTA 475 23% 15% 2% 3% 19% 8%
MISSISSIPPI 141 53% 0% 1% 20% 0% 16%
MISSQURI 574 39% 0% 1% 55% 0% 5%
MONTANA 154 14% % 1% 50% 29% %
NEBRASKA — - — — —_ _ -
NEVADA 69 23% 5% 0% 6% 36% 0%
NEW HAMPSHIRE —_ — —_ — -— — -
NEW JERSEY (P)337 0% 100% 0% — - -
NEW MEXICO — - —_ — - - -
NEW YORK 1.864 64% 0% 2% 28% 0% 6%
NORTH CAROLINA 553 22% 63% 4% % 12% 4%
NORTH DAKOTA 174 6% 5% 0% 29% 60% 0%
OHIO 985 29% 35% 0% 18% 17% 3%
OKLAHOMA 481 29% 0% 4% 66% 0% 4%
OREGON - —_ —_ — —_ — -
PENNSYLVANIA 1,016 66% 15% % 9% 6% 4%
RHODE ISLAND P17 N% 10% 0% - — —_
SOUTH CAROLINA 324 13% 49% 1% 4% 271% 6%
SOUTH DAKOTA 151 8% 10% 2% 12% 24% 4%
TENNESSEE 157 59% 0% 0% 7% 0% 3%
TEXAS — — —_ — —_ —_ —_
UTAH 105 59% 0% % 37% 0% 1%
VERMONT _ — — —_ —_ _
VIRGINIA 543 2% 0% 2% 23% 0% 4%
WASHINGTON —_ - — — — — —
WEST VIRGINIA —_ —_ —_ — - — —
WISCONSIN — — —_ —_ —_ —
WYOMING — — - — — -

FEAEDIAN 23% 6% 1% 28% 12% 4%
TOTAL (26 states) 11,869 5% 22% % 2% 13% 5%
Note: Several state percentages include teachers with general secondary certification: California—Primary, 130 teachers, Secondary, 72 teachers;

Idaho—Primary, 1 teacher, Secondary, 19 teachers; [llinois—Computer certification codes do not distinguish general, broad, and chemistry
centification; Rhode Island—Primary, 2 teachers

Out-of-Field=Regular/standard/probationary certification in a field/subject other than the one assigned o temporary, provisional or emergency certification.
(P) Only teachers with primary assignment reported.

Source: State Departments of Education, Data on Public Schools, Fall 1989; N. Carolina, Fail 1988

Council of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990
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Appendix Table B-15

CERTIFICATION S™ *TUS OF PHYSICS TEACHERS (Grades 9-12)
BY PRIMARY AND SECONDARY ASSIGNMENT
) PHYSICS PRIMARY PHYSICS SECONDARY
Centified Certified Certitied Centified

STATE Total Physics Broud Field  Qut-of-Field Physics Broad Field Out-of-Field
ALABAMA 308 4% 8% 6% 10% §5% 17%
ALASKA — — — — — — —
ARIZONA — - — — —_ - —
ARKANSAS 220 2% 1% 1% 24% 54% 17%
CALIFORNIA 868 0% 23% 4% 0% 61% 1%
COLORADO - — _— - —_ - —_
CONNECTICUT 243 526 05e 0% 48% 0% 0%
DELAWARE [ (P4l 3% 39% 4% — — —
DIST OF COLUMBIA | - — - — — — -
FLORIDA ! -— — —_ - — — -
GEORGIA ’ - - —_— — — -— —_
HAWAII - -~ _ — — _ —
IDAHO l 104 2% % 0% 19% 72% 4%
ILLINOIS 293 0% 9% 19% 0% 2% 3%
INDIANA ‘ — — - - - — -
IOWA i — — — _ —_ — —
KANSAS [ — — - — _ — -
KENTUCKY ! 220 75 1% 0% 64% 15% 13%
LOUISIANA | — - — - - _ -
MAINE ] - — ~ - -~ — —
MARYLAND | —_ —_ — — — — —
MASSACHUSETTS | — —_— — — — — —
MICHIGAN | - — - — — - -
MINNESOTA 360 14% 9% 1% 40% 7% 9%
MISSISSIPPI 46 22% 0% 4% 26% 0% 48%
MISSOURI 361 15% 0% 1% 0% 0% 14%
MONTANA 132 8% 3% 0% 3% 44% 13%
NEBRASKA — —_ — — — — —
NEVADA 4] 10% 20% 2% 175 Sice 0%
NEW HAMPSHIRE — — - — — —_ —_
NEW JERSEY (P) 82 0% 100% 0% — — —_—
NEW MEXICO — — —_ _— — — —
NEW YORK 1.158 49% 0% 3% 2% 0% 16%
NORTH CAROLINA kK] 10% 606% 4% 2% 18% 1%
NORTH DAKOTA i 125 1% 4% 0% 14% 82% 0%
OHIO | 751 136 14% 3% 39% 33 1%
OKLAHOMA 240 9% 0% 1% 76% 0% 14%
OREGON - — — — — — —
PENNSYLVANIA 670 52% 14% 4% 15% 13 2%
RHODE ISLAND (P) 44 84% 16% 0% - — —
SOUTH CAROLINA 210 1% 14% 1% 7% 685 %
SOUTH DAKOTA 12§ 2% 3% 1% 7% 27% 60%
TENNESSEE 238 13% 0% 0% 5% 0% 9%
TEXAS — -— - — — — —
UTAH 69 3% 0% 1% 61% 0% 4%
VERMONT — - — — — — —
VIRGINIA 323 41% 0% 2% 1% 0% 10%
WASHINGTON —_— -~ — —_ — — —_—
WEST VIRGINIA —_ - —_ — — — —
WISCONSIN — — — — — —_ -
WYOMING ! —_ — — — — —_ —_
MEDIAN B 10% 4% 1% 26% 18% 9%
TOTAL (26 states) 7,606 21% 15% 3% 29% 23% 9%
Note: Several state percentages include teachers with general secondary certification: California—Primary, 40 teachers, Secondary, 90 teachers;

Idaho—Primary, 2 teachers, Secondary. 30 teachers; Illinois—Computer certification codes do not distinguish geileral, broad, and physics

certification; Rhode Island—Primary, | teacher
Out-of-Field=Regular/standard/probationary certification inaficld/subject other than the one assigned or temporary. provisional oremergency certification,
(P) Only teachers with primary assigrment reported.
Source: State Departments of Education, Data on Public Schools, Fall 1989; N. Carolina, Fall 1988
Council of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990
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Appendix Table B-16
MATHEMATICS AND SCIENCE TEACHERS (Grades 9-12)
WITH COLLEGE MAJOR IN MATHEMATICS OR MATHEMATICS EDUCATION/
SCIENCE OR SCIENCE EDUCATION
-
All Teachers of Mathematics All Teachers of Science
% w/Major in Math or Math Education % w/Major in Science or Science Education
ALABAMA 69% 63%
ALASKA 2 S5
ARIZONA —_ St
ARKANSAS 63 S4
CALIFORNIA 37 sS4
COLORADO 55 75
CONNECTICUT 57 67
DELAWARE — -_
DIST OF COLUMBIA — -
FLORIDA 60 67
GEORGIA 76 62
HAWALL —_ —
IDAHO 60 52
ILLINOIS 67 63
INDIANA 59 65
IOWA 64 68
KANSAS 74 44
KENTUCKY 73 67
LOUISIANA §5 44
MAINE 49 57
MARYLAND 90 -
MASSACHUSETTS 61 62
MICHIGAN n 68
MINNESOTA 75 82
MISSISSIPPI 77 72
MISSOURI n 76
MONTANA 62 68
NEBRASKA 67 55
NEVADA —_ —
NEW HAMPSHIRE _ -
NEW JERSEY 73 82
NEW MEXICO §7 54
NEW YORK 67 69
NORTH CAROLINA 60 64
NORTH DAKOTA 65 74
QHIO 68 i
OKL.LAHOMA 52 56
OREGON 42 66
PENNSYLVANIA 83 31
RHODE ISLAND —_ -
SOUTH CAROLINA 68 78
SOUTH DAKOTA 6§ 44
TENNESSEE 57 44
TEXAS 60 57
UTAH 4 kY)
VERMONT —_ —
VIRGINIA 71 m
WASHINGTON 43 43
WEST VIRGINIA 74 58
WISCONSIN 76 m
WYOMING 85 49
US. TOTAL 63% 64%
— Too few cases for a reliable estimate.
Source: Schools and Staffing Survey, National Center for Education Statistics, Spring 1988
Council of Chief State School Officers, State Education Assessment Center, Washington, DC, 1990




APPENDIX C
Techrical Appendix

Computation of estimated proportion of high schoolstudents taking selected mathematics andscience courses by graduation
(Tables 1and 2).

The percentages shown in Tables 1 and 2 for each course are statistical estimates of course taking of high school students
by the time they graduate, based on the total course enrollmenc in grades 9-12 as of Fall 1989 divided by the estimated number
of students in a grade cohort during four years of high school.

Synthetic cohort statistics have been used previously in education. For example. a synthetic high school dropout statistic
has been estimated, based on the sum of the percentages of students who drop out at each grade, for grades 9-12 (Kominsky,
1987). Cross-sectional data on dropouts by grade are used to estimate a true dropout rate over a four year period of high
school. A true dropout rate requires tracking the status of the same group of students (cohort) through four years of high
school. if only cross-sectional data are available, the synthetic cohort statistic provides an estimate of the high school dropout
rate.

The Science and Mathematics Indicators Project desired a synthetic cohort statistic of the proportion of graduates in a stite
that take a given course, e.g., algebra 1. Since most states do not collect data by grade, the approach used in computing a
synthetic dropout statistic for dropouts had to be revised. Fiist, the numerator is the total number of students in grades 9-12
that took a given course, e.5,., algebra 1, in Fall 1989. The denominator is an estimatc of the number of students in a cohort
of students surmed over a four year period of high school. For each state. the size of the cohort of students that have some
probability of taking a given course, e.g., algebra 1, during four years of high school is estimated by: the state student
membership in each grade (for grades 9-12) weighted by the regional percentage of students that took the course at each grade
level, and summing the weighted memberships for each grade for grades 9-12. The state student memberships by grade are
fromthe 1989-90 Common Core of Data (NCES) and the regional percentages were obtained from the 1987 National Transcript
Study (Westat, 1988).

The computation of the science/mathematics course taking synthetic cohort statistic can be summarized as follows using
the example of algebra 1:

Estimated proportion of students Algebra | enrollment (9-12) (reported by State A)
taking algebra 1 in state A Estimated number of students in cohort in grades 9-13
(from CCD and regional weights based on NAEP transcript study)

(M9 X Alg 1/9) + (M10 X Alg 1/10) + (M11 X Alg 1/11) + in cohort
(M12 X Alg 1/12)

Estimated students in cohort

where, MY is the student memtership for grade 9 (from NCES Common Core of Data) Alg 1/9 is the percentage of 1987
graduates in state A's region tha: took algebra 1 in grade 9 (from Westat, Inc. transcript data files). (Four regions were
designated by Westat—Northeas!, North Central, South Central, and West.)

The synthetic cohort statistic for rates of course taking is not directly comparable to course taking rates based on student
transcripts, such as from the 1987 national transcript study. Beyond differences in data collection methods (universe vs.
sample), there are at least two reasons for the synthetic cohort estimate to vary from a true rate based on tracking individual
studenus. First, aywith any synthetic cohort statistic, changes in policies or programs over a four ye. v period of time (such as
changes in state graduation requirements) that affect student behavior (such as course taking) are not accounted for by the
statistic. Second, state course enrollment totals can include students taking a course a second time to earn a credit. The synthetic
cc'.ort statistic in this report, which is based on state cross-sectional counts, may be slightly higher than the true rate based
on tracking individual students (who are typically counted only once per course credit). Currently, no data are available by
state to determine the number of students repeating courses.

Variability is added to the state estimates through the weighted student membership based on regional weights. Since the
weights are not state specific, each estimate has variability. For this reasoa, estimates over 95 percent of students cannot be
made with precision and enrollments at this level are shown in Tables 1 and 2 as 95+ percent.

Course enrollment rates are based on enrollment as of Fall 1989, Some states collect data on student course taking for
fall and spring semesters. The state comparisons are based on cross-sectional data collected as of Ociober 1. The indicator
does not account for variation in course taking as of the spring semester.
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Imputation of estimated proportion of high school graduates taking selected mathematics and science courses for
non-reporting states.

In 1989-90, 13 states were not able to report course enrollment data to CCSSO. To obtain a national total for the estimated
praportion of graduates taking selected mathematics and science courses, the state proportions were imputed. The following
formula was used for imputation:

Estimated proportion of students (Reg. avg. % taking algebra ! (9-12) X state B student membership (9-12))
taking algebra 1 in non-reporting = Sum of estimated numbers of students in cohort in grades 9-12 from CCD
state B and regional weights based on NAEP transcript study) (as above)

where, Reg. avg. % taking algebra 1 is the average (mean) percent of students taking algebra 1 among the reporting states
in state B's region.

Imputation of number of teachers per field (in mathematics, biology, chemistry, physics, and earth science) Jor
non-reporting states.

{mputed number of teachers of _ State student membership (9-12) Regional ratio mathematics
mathematics in state C Regional ratio students/teacher teachers to tetal teachers (9-12)

- , ' _ State student membership (9-12) e ,
Regional ratio students/teacher = State total teachers (9-12) Averaged for states in region

Regional ratio mathematics teachers  _ State mathematics teachers (9-12) Averaged for states in region
to total teachers State total teachers (9-12) g g
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APPENDIX D
Directory Of State Course Titles By Reporting Categories For
Science/Math Indicators

Science Course Categories

Sample of State Course Titles (from State data forms)

Grades 7-8

General Science
General Science 7,8
Earth/Life/Physical Science 7,8
Integrated Science 7,8
Life Science
Life Science 7,8; Biological Science 7.8
Physical Science
Physical Science 7,8
Other Science, 7-8

Grades 9-12

Biology, 1st Year, General
Biology I, General; College Prep.; Regents;
Introductory
Biology, 1st Y21, App.ied
Basic Biology: Appiied; Life Science; Lab
Techniquesi Bicl.> Biomedical Ed.; Animal Science;
Horticaltuat Sei.; Bio Science; Health Science;
Nutrition; Men & Dis~ase; Agricul. Science;
Yundamentals of Biology
Biowgy, 2r.d Yeur, Advenced Placement
Advanced Plerement Biology
Biology, 2nd Yeur, C "tor Advanced
Bioloyy 1I; Advanced: College; Marine
Biology;Psychobiology; Physiology: Anatomy;
Zoology; Botany; Microbiology; Genetics; Cel!
Biology; Embryology , invertebrate/Vertebrate
Biology: Molecular Biciogy
Chemistry, 1s: Year, Generel
Chemistry I; General; Int oductory, Regents
Chemistry, st Year, Applied
Applied Chemistry: C onsumer; Technical Chemistry;
Lab techniques (chen .); Practical Chemistry
Chemistry, 2nd Year, Advanced Placement
Advanced Placement Chemistry
Chemistry, 2nd Year, Other Advanced
Chemistry II; Advanced; College; Organic; Inorganic;
Physical; Biochemistry, Analytical
Physics, 1st Year, General '
Physics I; General: Regents; Introductory
Physics, {5t Year, Applied
Applied Physics; Applied Physical Science;
Electronics; Radiation Physics; 1.ab Techniques
Physics, 2nd Year, Advanced Placement
Advanced Placement Physics

Physics, 2nd Year, Other Advanced
Physics II: Advanced; College; Nuclear Physics;
Atomic Physics

Earth Science, Ist Year, General
Earth Science; Earth-Space Science; Regents Earth
Science

Earth Science, 1st Year, Applied
Applied Earth Science; Fundamentals of Earth
Science;Soil Scieuce

Earth Science, 2nd Year, Advanced
Advanced Earth Science; Meteorology: Geology:
Astronomy; Oceanography

General Science
General Science; Basic: Introductory; Unified;
Comprehensive Ideas and Investigations in Science;
Life/Physical Science; Integrated
Science;Earth/Life/Physical

Physical Science
Physical Science; Interaction Matter and Energy

Other Science, 9-12
Science/Math; Engineering; Bioengineering; Special
Interests Science; Ecology; Environmental Science;
Electricity; Energy; Research Topics;
Science-Technology-Society; Aerospace Science.

Mathematics Course Categories

Sample of State Course Titles (from State data forins)

Grades 7-8

Math, Grade 7
Math 7; Exper. Math 7 - SS MCIS; Remedial Math 7
Math, Grade 7, Accelerated
Accelerated Math 7; Pre-Algebra; .ntroductory Algebra
Math, Grade 8
Math 8; Exper. Math 8 - SS MCIS: Pre-Algebra;
Remedial Math 8
Math Grade 8, Accelerated
Accelerated Math 8; Algebra 1; Beginning Algebra;
Elementary Algebra
Math Grade 8, Algebra |
Algebra |; Beginning Algebra; Elementary Al¢ :bra

Grades 9-12

Review Mathematics

Level !
General Math |; Basic Math; Math 9; Remedial Math;
Developmental; H.S. Arithmetic; Math Comp Test;
Comprehensive Math; Terminal Math
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Level 2
General Math 2; Vocational Math; Applied; Consumer;
Technical; Business; Shop; Math 10; Career Math;
Practical Math; Essential Math; Cultural Math

Level 5
General Math 3; Math 11; Intermediate Math; Applied
Math II

Level 4
General Math 4; Math 12; Advanced Math

Informal Mathematics

Level 1
Pre-Algebra; Introductory Algebra; Basic;
Applications; Algebra 1A first year of two-year
sequence); Non-College Algebra

Level 2
Basic Geometry; Informal; Practical: Core

Level 3
Basic Algebra 2; Mathematics of Consumer Economics

Formal Mathematics

Level 1
Algebra 1; Elementary; Beginning; Unified Math I
Integrated Math 1; Algebra 1B (second year of two
year sequence)

Level 2
Geometry; Plane Geometry; Solid Geometry;
Integrated Math 2; Unified Math 11

Level 3
Algebra 2; Intermediate; Algebra and Trigonometry;
Alzebra and Analytic Geometry; Integrated Math 3
Unified Math III

Level 4
Algebra 3; Trigonometry; Advanced Algebra; College
Algebra; Pre-Calculus; Analytic/Advanced Geometry;
Trigonometry and Analytic/Solid Geometry; Math
Topics; Intro. to College Math; Number Theory; Math
IV; College Prep Sr. Math; Elem. Functions

Level 5
Calculus and Analytic Geometry; Calculus; Abstract
Algebra; Differential Equations; Muliivariate Calculus;
Linear Algebra; Probability; Statistics; Theory of
Equations; Vectors/Matrix Algebra; Math Analysis

Level 5, Advanced Placement
Advanced Placement Calculus

Computer Science Course Categories

Grades 7-8

Computer Science/Computer Programming
Introductory Programming (any language)

Grades 9-12

Computer Science/Programming [
Introductory Programming (any language);
Programming I; Computer Lar.guage |

Advanced Computer Science/Programming 11
Advanced Programming; Programming II; Computer
Language II

Computer Science, Advanced Placement
Advanced Placement Computer Science

Source: “Instructions and Reporting Forms for Data on Science and Mathematics Education in (each state).” Council of
Chief State School Officers. State Education Assessment C 1ter, Washington, DC, 198¢.
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