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Chapter 1
INTRODUCTION

A, Background and Purpose of the Study

In 1976 the National Science Foundation {NSF) commissioned a major
assessment of sclence, mathematics, and social sclence education censisting of
three studies:

1. A comprehensive review of the literature, conducted by the ERIC Center
for Science, Mathematics, and Environmental Education at Chio State
University and the Soclal Sciences Education Consortium.

2, Case studies of eleven districts throughout the United States,
coordinated by the University of Illinois.

3. A national survey of teachers, prineipals, distriet, and state
persconnel conducted by the Research Triangle Institute (RTI).

These three NSF research projects were widely quoted in reports of the status
of science and mathematics education beginning with their publicatien in 1978.

As late as 1983, major reports on sclence and mathematics education,
including those prepared by the National Scilence Board’s Commission on Pre-
Collepge Education in Mathematlcs, Scilence, and Technology, céntinued to rely on
1977 aata. RTI requested support from NSF for a second survey, to provide
updated information about scilence and mathematics education as well as to
identify trends since 1977. This project was funded in the spring of 1984.

While the second survey would be designed to be comparable to the earlier
survey in order to detect trenda, it would also differ in a2 number ef ways from
the 1977 survey. UFirst, soecial sclence would no longer be a focus. While
social science education is certainly important, the lssues of interest differ
markedly from those involved in sclence and mathematics education and would
hest be considered in a separate study. Second, while teachers would again be
the primary source of data, and principals would again be inecluded, the new
survey would not include state or local supervisors or distriet superinten-
dents. Based both on printed references to the 1977 survey and on the queries
received by RTI, it appeared that data collected from teachers and principals
were most useful in pelicy deliberations, and the decision was made to

concentrate resources on these data sources.




The design and implementation of the 1985-86 National Survey of Scilence and
Mathematics Education involved developing a sampling strategy and selecting
samples of principals and teachers; developing and field testing survey
instruments; collecting data from sample members; and preparing data files .and
analyzing the data. These activities are described in the following sections.
The final section of this chapter outlines the contents of the remainder of the

report.

B. Sample Design and Sampling Error Considerations

The National Survey of Science and Mathematics Education involved a
national probability sample of schools, prinecipals, and teachers in grades K
through 12, The sample was designed so that national estimates of teacher
preparation, course offerings and enrollments, and c¢classroom practices could be
made from the sample data. The sample design also ensured that estimates could
be made for various subpopulations such as those in a particular region or a
particular type of community.

A probability sample requires that every member of the population being
sampled have a positive chance of being selected., The sample design for this
survey ensured that every principal or headmaster and teacher of mathematics
andfor science in grades K-12 in the 50 ststes and the District of Columbia had
& chance of being selected.

This study used a two-stage probability sampling design with schoeols as the
first stage sampling units and teachers as the second stage units. In the
first sampling stage, three independent grade~specific probability samples of
425 schools were selected with probability proportional to size., Schools were
classified according to whether they contained grades K through 6, grades 7
through 9, or grades 10 through 12; schools containing grades spanning twe or
more of the grade ranges were eligible to be selected for multiple samples.

The selection of sample schools required the censtruction of three grade range
specific sampling frames, the computation of a size measure for each school and
stratificacion of schools in each sampling frame. These activities are

described in detail in Appendix A.




The second stage of sampling involved selecting a sample of science and
mathematics teachers from the sample schools in each grade range. Many studies
attempt to contact a sample of teachers by asking the prineipal to select one
or more teachers at random. There is evidence, however, that this method often
results in a biased sample, To avoid this problem, a list of names of all
science and mathematics teachers in the appropriate grade range was obtained
from the principal of each sample school. For schools selected for the K-6 and
7-9 samples, principals were asked to classify each teacher by teaching
assignment: self-contained setting (responsible for teaching all or most
academic subjects to a single group of students), mathematies only, sclence
only, or both sclence and mathematies. Prineipals in schools selected for the
10-12 sample were asked to check the type(s) of sclence and mathematics courses
taught by each teacher: biology/life sciences, chemistry, physics, earth/space
sclence, "other science," calculus/advanced mathematics, and "other '
mathematics/computer science."

Since bioclogy is by far the most common science course at the 10-12 level,
selecting a random sample of scilence teachers would result in a much larger
number of blology teachers than chemistry or physics teachers., In order to
ensure that the sample would include a sufficient number of chemistry and
physics teachers for separate analyses, information on teaching assignments was
used to create separate domains, e.g., for teachers of "chemistry only” and
"physics only," and sampling rates were adjusted by domain.

The study design included obtaining in-depth information from each teacher
about curriculum and instruction in a sidngle, randomly selected class., Most K-
6 teachers were reported by their prineipals to teach in self-contained
classrooms, l.e., they are responsible for teaching all academic subjects to a
single group of students. Each such sample teacher was randomly assigned to
one of two groups~-sclence or mathematics--and received a questionnaire
specific to that subject. Most 7-9 and 10-12 teachers and some K-6 teachers in
the sample taught several classes of a single subject; some taught both sclence
and mathematics. For each such teacher, one class was randomly selected. For
example, 2 teacher who taught 2 classes of science and 3 classes of mathematies
each day might have been asked to answer questions about his first or second

sclence class or his first, second, or third mathematics class of the day.




Information about teaching assignments was used in constructing separate
sampling frames for domains of interest within each sample grade range. For
example, teachers who taught chemistry only were put in a single sampling
frame. This system allowed RTI to "oversample" chemistry and physics teachers.

A total of 6,156 science and mathematics teachers were gelected for this
study, including 1,974 at the K-6 level, 1,882 at the 7-9 level, and 2,300 at
the 10-12 level. Details about the construction of sampling frames and the
selection of teachers in each frame are provided in Appendix A.

The results of any survey based on a sample of a population (rather than on
the entire population) are subject to sampling variability. The sampling error
(or standard error) provides a measure of the range within which a sample
estimate can be expected to fall a certain proportion of the time. For
example, it may be estimated that 10 percent of all K-6 mathematics classes use
calculators. If it is determined that the sampling error for this estimate was
1 percent, then, according to the Central Limit Theorem, 95 percent of all
possible samples of that same size selected in the same way would yield
calculator usage estimates between 8 percent and 12 percent (that is, 10
percent * 2 standard error units).

The decislon to obtain information from a sample rather than from the
entire population is made in the interest of reducing costs, both in terms of
money and the burden on the population to be surveyed. The particular sample
design chosen is the one which is expected to yield the most accurate
information for the least cost.

It is important to realize that, other things being equal, estimates based
on small sample sizes are subject to lerger standard errors than those based on
larpe samples. Also, for the same sample design and sgmple size, the closer a
percentage is to 0 or 100, the smaller the sampling error.

In general, this report points out only those differences which are
substantial as well as statistically significant as the .05 level or beyond.
The reader who wishes to determine if particular percentages shown in the
tables differ significantly should refer to Appendix B for instructions for

using the genrealized tables of standard errors.




c. Instrumenﬁ Development
The 1985-86 Natiomal Survey of Sclence and Mathematics Education invelved

collecting data from a sample of principals and teachers throughout the United
States. Since a primary purpose of the study was to identify recent trends in
science and mathematics educatlon, the process of developing survey instruments
began with the questionnaires that had been used in the 1577 National Survey of
Science, Mathematics, and Social Studies Education.l The project Advisory
Panel, comprised of experienced researchers in science and mathematics
education, reviewed the 1977 questionnaires and made recommendations about
retaining or deleting particular items. Additional items needed to provide
important information about the current status of science and mathematics
education were also considered.

Preliminary drafts of the guestionnaires were reviewed by representatives
of The Association of State Supervisors of Mathematics and the Council of State
Science Supervisors, to help ensure that the survey would meet the information
needs of state-level personnel. Questionnaire drafts were also sent to
numerous professional organizations including the American Association for the
Advancement of Science, the National Science Teachers Association, the National
Council of Teachers of Mathematics, the National Education Association, the
American Federation of Teachers, The National Association of Elementary School
Principals and the National Association of Secondary School Principals, for
review and comment.

The Committee on Evaluation and Information Systems (CEIS) also played an
important reole in the instrument development process. This committee was
established by the Council of Chief State School Officers to reduce the burden
of data collection efforts on local education agencies; most state
commissioners of education will not approve a survey unless it is first

endorsed by CEIS. RTI worked with members of the CEIS committee throughout the

1/ The instruments used in the 1977 survey are included in the project final
report. (Weiss, I. R. Report of the 1977 Natiomal Survey of Science,
Mathematics, and Social Studies Education. Research Triangle Park, NC:
Research Triangle Institute, 1978.




planning stages of this project to make sure that the disruption to school
activities and the burden on principals and teachers would be kept to a
minimum. CEIS officially endorsed the survey in April, 1985,

The survey instruments were revised based on feedback from the various
reviewers, field tested, and revised again. The instrument development process
was a lengthy one, constantly compromising between information needs and data
collection constraints. There were several iterations of field testing and
revision, with frequent input from the project Advisory Panel, to help ensure
that individual items were clear and unambiguous and that the survey as a whole
would provide the necessary information with the least possible burden on
participating principals and teachers., The survey was endorsed by more than 20

professional organizations, whose names were listed on the questionnaires.

D. Data Collection

Once the Committee on Evaluation and Information Systems had approved the
study design, instruments, and data collection procedures, the Chief State
School Officers were asked for permission to contact those districts in each
state that included one or more sample schools. While in a few cases repeated
contacts were necessary, eventually RTI obtained permission to contact all of
these districts.

While the 1985-86 National Survey of Science and Mathematics Education did
not involve collecting data from superintendents, protocol dictates that
superintendents be informed prior to contact with any schools in their
districts. Consequently, as state permission was obtained beginning in May
1985, a letter describing the study was sent to the district superintendents of
the sample schools. Superintendents were asked to verify the name and address
of the schools and to call a toll-free number if any of these schools were now
closed or other corrections were needed, or if they had any concerns about the
study. A number of districts, typically the larger ones, required that the
study comply with their local procedures for approval of research efforts; in
all such cases, RTI sent the requested information and completed the necessary
forms. As a result of these contacts with districts, 18 sample schools were
determined to be ineligible due to school closings and mergers. Five

districts, representing 9 sample schools, refused to participate in the survey.




In September 1985, a description of the survey was sent to the principal of
each sample school, along with a teacher listing form and a set of posters of
"typical" scientists and mathematicians as a token of our appreciation for
their participation. Telephone follow-ups'were used to obtain lists from non-
responding schools. 1In cases where principals would not release teacher names
because of privacy concerns, coding systems were developed to ensure confiden-
tiality. As & result of this process, 37 schools were ldentified as ineli-
gible. Teacher lists were obtained from 1,166 of the remaining 1,248 sample
schools, for a response rate of 93 percent.

As was described earlier, information from the teacher listing forms was
‘used to select a sample of science and mathematics teachers at each of three
grade ranges -- K-6, 7-9, and 10-12; these teachers were subsequently mailed
questionnaires, as were the principals of the sample schools.

Questionnaires returned by mail were assigned to control batches and routed
on a flow basis to a central check-in point for initiasl processing. Each
respondent’s 5-digit ID number and batch number were transmitted to the data
processing section for entry into an automated survey support system, which
allowed mail and telephone follow-ups to be focused on only those who had not
yet returned their questionnaires.

It should be noted that while this study was plamnned as the "1985 National
Survey of Scilence and Mathematics Education", due to delays in the approval
process and difficulties in achieving acceptable response rates, survey data
were actually collected during the period from November 1985 through May 1986.
The final response rates, after repeated mail and telephone contacts with non-
responding teachers and principals, and excluding ineligibles, were 75 percent

for teachers and 86 percent for principals.

" E. File Preparation and Analysis

Once completed questionnaires were checked in by identification number and
assigned to control batches, they were routed to the pre-machine editing and
coding section at RTI. Manual editing was used to identify and, if possible,
resolve multiple responses. For example, if an elementary teacher indicated

spending approximately 40-50 minutes per day on mathematics instruction, the




average value of 45 was used. On the other hand, if 1983-84 was written in as
the year in which the respondent last took a course for college ceredit, the
year 1984 was used, A number of questions called for non-numeric answers such
s the title and author of a scilence or mathematics textbook or the name of a
professional magazine or Journal. These responses were coded into numerle form
in preparation for data entry.

Following manual coding and editing, the questionnalres were transformed to
machine-readable form using programmable terminals. Major advantages of this
type of data transformation include higher speed, fewer processing steps, and
lower transcription error rates. The terminals were programmed to accept only
values within a specified range for most of the data fields, and only specific
field widths for all data items. Responses which were outeide the accaptable
range for each item were coded as "bad data"; for example, 1f a teacher
indicated that he had taken his last course for college credit in 1990 this
response wag considered uncodable, Similarly, 1f the number of minutes
reportedly spent in a lesson exceeded the number of minutes in the school day,
the response was considered uncodable.

The majority of the machine~editing checks involved routing questions,
i.e., guestions that either implicitly or explicitly directed respondents
arouné questions that did not apply to them. A routing-check program was used
to determine if the respondants corraectly followad the routing patterns and to
flag the responses of violators., Subsequent analyses could then easily exclude
flagged racords from the tabulations. For example, if & principal indicated
that computers were not available for use in instruction and then proceeded to
indicate how many computers were available for student use, the data are
claearly inconsistent} in cases such as these the inconsistent data were omitted
from the analyses of numbers of computers.

The final step in file preparation was the addition of weights to the file.

The weight for each respondent was calculated as the inverse of the probebility




of selecting the individual into the sample multiplied by a non~response
adjustment factor.2 All population estimates presented in thils report were
computed using weighted data. In the case of data about a randomly selected
class, the teacher weight was adjusted to reflect the number of classes taught,

and therefore the probability of a particular class being selected.

F. Qutline of This Report
This report of the 1985-86 National Survey of Science and Mathematics

Education 1s organized into major topical areas. Chapter 2 presents
information about science and mathematics course offerings at the secondary -
level and about the time spent on scilence and mathematics instruction in the
elementary grades.

Issues related to textbook usage are examined in Chapter 3. This chapter
includes a liét of commonly used science and mathematics textbooks in each
grade range as well as teacher perceptions about textbook quality.

Chapter 4 presents iInformation about the objectives of science and
mathematics instruction, and the instructional techniques used in science and
mathematics classes. Data about use of calculators and computers and the
amount of time spent on homewerk are also presented.

Chapter 5 focuses on science and mathematics teachers. Basic demographic
data are presented along with information about certification status, degrees
earned, and science and mathematics course background.

Teacher perceptions of their qualifications to teach science and mathe-
matics are treated in Chapter 6§ information is also provided about in-service
educaticn and other opportunities for professional development.

Finally, Chapter 7 presents data about a number of factors which are likely
to affect science and mathematics instruction, including the availability of

instructional resources and the supply of qualified teachers.

2/ The aim of non-response adjustment is to reduce the possible bias by
distributing the non-respondent weights among the respondents expected to be
most similar to these non-respondents. In this study, adjustment was made
by urbanicity of the school, and in the case of teachers, by subjects taught
as well.







Chapter 2
SCIENCE AND MATHEMATICS COURSES

A, Overview

The 1985-86 National Survey of Science and Mathematics Education collected
data from principals on the scilence, mathematics, and computer science courses
offered in their schools. Teachers provided information about class size and
ability levels, the time spent in elementary sclence and mathematics
instruction, and the titles and duration of secondary sclence and mathematics
courses. These results, and comparisons to results of the 1977 survey when

appropriata, are presented in the following sections.

3. Time Spent in Elementary Science and Mathematiecs Instruction

Each teacher was asked to indicate the number of minutes spent in the most
recent lesson in the selected subject and class, It was recognized that some
subjects are not taught every day in some classesj for example some elementary
classes have instruction in reading and mathematics every day and in scilence
and social studies instruction only on alternate days. To avoid overestimating
the number of minutes typically spent on science aﬁd mathematics, 4if the most
recent lesson did not take place on the last day school was 1in session, the
number of minutes was treated as zeroc when the average was computed.

Table 1 shows the average number of minutes spent in K-3 and 4-6 science
and mathematics instruction in both 1985-86 and 1977.3 The time spent on
sclence and mathematics instruction has remained essentially the same; there
are no significant differences between the 1977 and 1985-86 estimates. At each
grade level, substantially more time is spent on mathematics instruction than

on scilence instruction.

* 3] The reader should exercise caution in interpreting these results since they
are based on teacher e-' ‘mates of time spent rather than on actual
measurements.

11




Table 1

AVERAGE NUMBER OF MINUTES PER DAY SPENT
IN ELEMENTARY SCHOOL MATHEMATICS AND SCIENCE BY GRADE RANGE
1977 and 1985-86"

1977 1985-86
Minutes Standerd Error Minutes Standard Error
Selence
K=3 19 4,12 19 .99
4"'6 , 35 1-73 38 5126
Mathematics
K-3 38 2.53 k¥:] 1.15
4-6 44 2.09 49 1.49

\

*Classes in which the most recent lesson was not on the last day school was in
session were assligned zeros for number of minutes spent In the lesson.

In addition to asking teachers about the number of minutes spent in their
most recent lesson In a particular subject, each elementary teacher was asked
to write in the approximate number of minutes typically spent teaching
mathematics, sclence, soclal studies, and reading.,4 The average number of
minutes per day typically spent in K-3 and 4«6 instruction in each subject is
shown in Table 2; to facilitate comparisons among the subject areas only
teachers who teach all 4 of these subjects to one class of students were
included in these analyses, In each grade level the amount of time spent is
greatest for reading, followed by mathematics, then soclel studles and scilence;

the same was true in 1977. The only substantial difference between the 1977

4{ Again, it is essential to realize that 'le results are based on teacher
estimates of time spent, not on actual measurements.
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Table 2

AVERAGE NUMBER OF WINUTES PER DAY SPENT
TEACHING EACH SUBJECT TO SELF-CONTAINED CLASSES BY GRADE RANGE

1877 and 1985-88%

1977 1985-88
K-3 4-8 K-3 4-8

Standard Standard Standard Standard
ubjec Minutes Error Minutes Error Minutes Error Minutes Error
Science 17 .24 28 .64 18 .38 29 .b9
Social Studies 21 .82 34 .T1 18 .40 33 .b4
Matsamatics 41 .61 b1 .43 43 .57 52 .BO
Reading 86 1.80 -1 | 1.34 T7 1.568 53‘ 1.27

* Dnly teachers whe indicated they teach mathematics, science, social studies, and

reading to one class of students were

included

in these anslyses,



results and those for 1985-86 is the significantly less time now spent on
reading instruction in grades K-3. The survey provided no information about
where the additional time that used to be spent on reading instruction is now
being spent, other than the fact that it is apparently something other than
sclence, soclal studies, or mathematies instruction.

Each elementary teacher was asked how the amount of time spent in
instruetion in the selected subject and class compared to the amount of time
spent in a similar class 3 years ago. The results are shown in Table 3; the
approximately 25-30 percent of each subject/grade range category who edther
were not teaching 3 years previously or who taught another grade level were not
included in the analyses. The majority of teachers who taught the same grade
level 3 years ago are spending about the same time on science and mathematics
now. 0Of the others, many more indicate they are spending more time now than

indicate spending less time now.

C. Science, Mathematics and Computer Scilence Course Offerings

Each principal of a 7-9 or 10-12 sample school was given a list of science,
mathematics; and computer scilence courses and asked to specify the number of
sections of each course offered in the school. The principal was also asked to
write in course names and indicate the number of sections of each for those
science, mathematics, and computer science courses offered in the schoel which
were not included on the printed list.

Table 4 shows the percent of schools in each sample grade range which offer
each of the most common sclence, mathematics, and computer science courses. It
is important to remember that a school which was selected as a 7-9 sample
school or a 10-12 sample school may contain other grades as well. For example
both the 7-9 and 10-12 samples include some 9-12 schools, Thus, the faet that
64 percent of all schools with grades 10-12 offer a course in grade 9 general
mathematics 1s simply a reflection of the fact that so many schools which have

grades 10-12 also include grade 9.

14




TIME SPENT ON MATHEMATICS AND SCIENCE IN

Table 3

ELEMENTARY CLASSES RELATIVE TO THREE YEARS AGO™

Time

Amount of

More time

About the

Less time

Unknowmn

spent now
same

spent now

Sample N

Percent of Classes

Mathematics Science
30 15 35 32
65 78 57 60

4 6 7 6
2 1 2 3
312 178 316 209

* Teachers who indicated they did not teach a class of the same grade level
three years ago were not included in the analyses.

15




11 1414 o0 8FE ot TET N ®|dweg
] 9 z1 9 ] z huo_oe~q
1 Tl L] 4 11 1 £ 4 eSue oG |RjUSWUCJ)AU]
k60033
zt 14} ar el 134 z ABojoshy4/kmogeuy
] o rz 9 .} z Awouosymy
1t 1 1z L4 z1 - Jued puz ‘saywiyy
82 Fx4 Elg 1 8z ? dwef puz ‘LAaysjmey)
&9 T g9 ag it or 2 swsk puz ‘ABojog
144 el 18 141 [-{.] [ ] Juef 3wy ‘soywiyg
18 L} as e 18 ¢ Jued qur ‘Layejwey)
(1] [.1.] 1.} 194 1.3 1 Jwed 3y ‘ABojog
Bl a1 vz "] 9t ) Z1-91 sepmup
‘ecue |35 |maeuey
1t re o i1 ie 9 6 epwap
‘easue|2g |wanueyp M
*24 t 11 1] ir TR or B epwJdp
‘scue|ag |wieuep
9z 1z o 114 44 ar 1 epaup
‘edue g (wieuspn
-1 L3 ar e3 L) ag eouw|ag (wo ey
[4: s ot 19 4] [ 4} esuUe |55 yjzJImy
14 8y rE L2 or £9 *ue |25 o)1
*eRJIN0) eSUR DG ‘T
zZi-ot JeR07 puUE zi-0t 8-1 doyB |y puw 8~-1 sepuap djug
wepwJuD Y43iA T1-@1 sepray swpeap Ljug SORRID YILIA 6-i sepeap YIIA |eoy3g
sjooyss ||¥ Y31M =jooyss Y3{M Tjooyds #jooysg {i¥Y Y3 |M ®|coyag :

enano] Bujaelig Bjo0yaE O JuUediey

SONIYIJ40 $ISHNOD IINIIDS HILNANGD ANY ‘SITLYRIHLYA ‘IINIIIS NOANOD

v *|qu)



LT

COMMON SCIENCE, MATHEMATICS, AND COMPUTER SCIENCE COURSES OFFERINGS (continued)

Parcant of Schools Offerling Course

Schools With

All Scheools

Scheoole ¥With

Schoolas With

All Schools

School With Orades 7-9 With Qrades Only Grades Grades 18-12 With Grades
Only Qradas 7-% and Higher 7-0 16-12 and Lower 18-12

II. Methematice Courses
Mathematics, Grade 7 o8 46 7% [ 651 48
Wethematicse, Grade 8 93 42 T4 ’ 49 46
Genara! MWathamatics,

Qrade @ 10 71 33 ] [.]] 84
General Mathematics,

Grade 18 ] 47 17 [ 1 4 45 48
Businese Wethemstlics 4 44 19 (1] 48 49
Consumer Mathematics 2 66 22 11 49 49
Ramadial Mathematice 19 ae 26 42 28 29
Pra-Algebra/

Intro. to Algebra as 1] 48 38 (.1 63
Algabra, 1st year a4 1] 57 93 99 99
Algebra, 2nd year 2 92 as o8 92 92
Geomatry 11 23 41 -2 4 o4 256
Trigonometry [ ] a3 23 79 &7 69
Probability/Statistics [ 17 [ 23 18 14
Advancad Sr. Hath,
no Calculua [} a4 12 49 36 as
Advanced Sr. Wath,
with Celcuius e 34 12 38 a4 34
Calculus a ae 14 83 28 a1
Advsnced Piacement
Calcylua I ] ie [ ] 13 17 18
Any Calculua or
Advanced Mathematica ] [:[-] I, -] ] T8 78
Sampla N 232 116 348 .1 ] 204 aso
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COMMON SCIENCE, MATHEWATICS, AND COMPUTER SCIENCE COURSES OFFERINGS (contlinued)

Percent of Schools Offeriag Course

Schools With Al Schools Schools With Schoole With All Schoois
School With Greades 7-% With Grades Oniy Grades Gredes 18-12 With Gradee
‘Oniy Gredes 7-9 and Higher 7-9 16-12 ' and Lower i0-12
I111. Computer Sclence Courses
Computer Awsreness or Literacy 61 .14 58 37 a4 62
Applications und Implicstions

of Computers ] a8 20 24 23 24
Introducktory Computer .

Progresmming 19 71 a8 81 64 &6
Advanced Computer Programming [ 31 16 69 a8 ae
Advancad Plescement Computer 1 12 3 18 12 18

Sclence
Any Computer Sciance e 4 T2 -1 T} a1

Semple N 232 118 ‘ 3480 88 294 11




To help in the interpretation of course offerings results, data are
presented for six groups:

(1) schools which include one or more of the grades 7-9 but do not include
any higher grades (typically middle and junior high schools);

(2) schools with one or more of the grades 7-9 and alsc one or more higher
grades (typically 7-12 and 9-12 schools);

{(3) all schools which contain one or more of the grades 7-9;

(4) schools which include one or more of the grades 10-12 but do not
include any lower grades;

(5) schools which include one or more of the grades 10-12 and alao one or
more lower gradesi and

(6) all schools which contain one or more of the grades 10-12.

For example, Table &4 shows that while an estimated 25 percent of all
schools with one or more of the grades 10-12 cffer grade 7 general science,
none of the "schools with only grades 10-12" offers this course. It is
ressonable to conclude that the grade 7 general science enrollment in schools
with grades 10-12 is comprised of grade 7 students who attend these schools.
Similarly, the substantial percencages of schools in grades 7-9 offering
coursas such as chemistry and physics is due to the many 7-9 schools that
include higher grades as well,” '

It was noted earlier that one of the major purposes of the 1985-86 National
Survey of Science and Mathematies Education was to provide information about
trends since 1977, TFor this reasecn, identical items were used whenever
possible., In a few cases, however, item formats and/or instructions were
modified in order to avoid problems encountered in the earlier administration.

‘Course offerings was one of those cases.

5/ The reader 1s cautioned that estimates for a subset of 7-9 or 10-12 schools
may be based on extremely small samples. In particular, of the 360
responding sample schools with one or more of the grades 10-12 only 66 are
"10-12 only" schools. Therefore, as can be seen in Appendix B, the standard
errors assoclated with estimates of - irse offerings feor "10-12 only"
schools are quite large.
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The 1977 survey asked principals for both the number of sections and the
total enrollment of each sclence and mathematics course offered in tﬁeir
schools. A number of principals cobjected to the burden imposed by this task;
non-response on these items was relatively high. In addition, there was
evidence that some principals may not have followed the instruction: "Do not
include courses or enrollments more than once." For example, a scheool with 26
eighth graders indicated that 26 students were enrolled in one section of
general sclence, grade 8 and 26 students were enrolled in one section of earth
sclence. While we could not be sure that this was a violation of the
instruetions, we consldered it likely. This problem was more likely to have
affected 7-9 sclence courses than 10-12 courses, since high school science
courses tend to have specific titles.,

Extensive field testing of various item formats and sets of instruction led
us to make a number of changes:

(1) Principals would be asked te provide only the number of sections, not
the total enrollment., This would reduce the response burden on
principals but still allow us to calculate the percent of schools
offering each course; enrollment estimates could later be derived from
teacher-supplied data.

{2) The order of the majer 7-9 courses would be reversed, listing life
science, earth science, and physical science first, followed by the
varlous grades of general sclence.

{3) The caution about listing enrellment only once would be printed in
italics and underlined for emphasis, and an example would be added:
For example, if 7th grade science in your scheoel 1s actually life
sclence, enter the number of sections as "Life Science," not “"General
Sclence, Grade 7."

Taken together, these changes had the desired effects. Response to this
item was high, and we did not see evidence of counting the same section more
than once. On the other hand, these changes tend to make comparisons with 1977
results more difficult. For example, the 1985-86 survey found that life
sclence, earth science and physical science were the most commonly offered
sclence courses in grades 7-9, while the 1977 survey had found that general

science courses were more common. (See Table 5.) It may be that large numbers
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Table

5

COMPARISCN OF SELECTED MATHEMATICS AND SCIENCE
COURSE OFFERINGS IN 1977 AND 1985-86 BY SAMPLE GRADE RANGE™

Percent of Schools

1977 1985-86
A. Mathematics 7=-9 10-12 7-9 10-12
Mathematics, Grade 7 82 34 79 46
Mathematics, Grade 8 78 36 74 45
General Math, Grade 9 36 59 33 64
General Math, Grades 10-12 12 42 17 46
Business Mathematics 17 52 19 49
Geometry 33 97 41 95
Trigonometry 14 54 23 39
Probability/Statistics 3 7 6 14
Calculus 7 31 14 31
B. Science
Life Science 22 18 57 46
Earth Science 28 37 57 52
Physical Science 23 40 53 68
General Science, Grade 7 65 23 43 25
General Science, Grade 8 57 26 41 26
General Science, Grade 9 21 46 17 31
General Science,

Grades 10-12 6 11 6 18
Biology, 1st Year 30 95 41 99
Chemistry, lst Year 23 g9 34 91
Physics, lst Year 22 78 32 81
Sample N 291 253 348 360

* In both the 1977 and 1985-86 surveys 7-9 and 10-12 schools were defined as
schools that contained at least one of those grades.

The fact that many

schools cut across those boundaries, e.g., 7-12 or 9-12 explains, for

example, why 12 percent of 7-9 schools offer general mathematics, grades

10-12.
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of schools have switched from general science to subject-specific courses, and
in fact the teacher responses provide some evidence of this tremnd. On the
other hand, these apparent differences may be due at least in part to changes
in the item format and wording. '

According to the 1985-86 results, life sclence, earth science and physical
science are each offered by more than 50 percent of the schools with grades
7-9. General science is also frequently offered in grades 7 and 8, but rela-
tively infrequently in grade 9.

At the 10-12 level, most schools offer courses in bioclogy (99 percent),
chemistry (91 percent) and physics (81 percent). Not surprisingly, small
schools are considerably less likely to offer a wide variety of science
courses, especially higher-level courses {(see Table 6). For example, 26
percent of small high schools {defined as enrollment less than 800) do not
offer a course in physics, compared to only & percent of schools with
enrollments greater than 1400,

In addition, many schools that are able to offer courses in physics and
chemistry typically have very few sections of each. As shown in Table 7, only
23 percent of the nation’s high schools have 5 or more chemistry sections and
only 5 percent have 5 or more physics sections. Even in biology, only 40
percent of the high schools have as many as 5 sections. Since a typical
teacher teaches 5 or 6 classes each day, it is inevitable that many science
teachers will be assigned to teach courses outside their primary area of
specialty.

In mathematics, the most commonly offered courses in grades 7-9 are
mathematics, grade 7 (79 percent) and grade 8 ({74 percent), and 1lst year
algebra, offered by 57 percent of schools with grades 7-9. More than half of
all 7-9 schools offer a course 1ln computer awareness or literacy.

In grades 10-12, %9 percent of schools offer a course in first-year
algebra, 95 percent offer a geometry course, 91 percent offer some type of
computer science, but only 31 percent offer a course in calculus. Again, small
high schools are considerably less likely to be able to offer higher level

courses: 22 percent of small schools offer calculus compared to 57 percent of

large schools,
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Table 6

SELECTED COURSE OFFERINGS BY SCHCOOL SIZE AND TYPE OF COMMUNITY

Percent ofVHigh Schools

Sample N Chemistry Physics Calculus
Total (360) 91 81 31
Schogl Size
Small (134) 87 74 22
Medium (106) a9 98 48
Large (120) 98 a4 57
Type of Community
Rural (128) 88 75 18
Urban {106) 90 85 39
Suburban (126) 97 80 54
Table 7
PERCENT OF HIGH SCHOOLS OFFERING 0, 1, 2, 3, 4, AND 5
OR MORE SECTIONS OF SELECTED CQURSES
Number of Sections
Course 0 1 2 3 4 5 or more
Biology 1 23 16 14 6 40
Chemistry 9 35 18 g 6 23
Physics 19 52 13 6 5 5
First-Yesar
Algebra 1 29 20 13 6 31
Geometry 5 33 15 7 11 29
Calculus 69 23 8 0 0 G

Sample N = 360
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While most schools have only a small number of sections of each mathematics
course--only 2% percent have 5 or more sections of geometry, 31 percent have 5
or more sectlons of first year algebra, and less than 1 percent have that many
sections of calculus--the fact that teacher preparatlion programs are geared to
producing "mathematice" teachers rather than algebra or celculus teachers makes
this less of a problem than in science.

In addition to obtaining course titles from principals, the survey
instruments requested that each sample secondary science and mathematics
teacher provide the title of a randomly selected class. The results are shown
in Table 8, along with comparable results from the 1977 survey. As was the
case in 1977, general mathematics and algebra together continue to account for
the overwhelming majority of 7-9 mathematics classes. There has, however, been
a significant decrease in the percent of general mathematics classes in favor
of more algebra classes. At the high school level, algebra and gecometry
continue to be the most commonly offered mathematics classes, accounting for
half of all 10-12 mathematics/computer science classes.

The teacher-supplied data provides additional evidence of a trend away from
general science toward discipline-specific science courses at the 7-9 level.
(The change from 30 percent general science in 1977 to 20 percent in 1985-86 is
statistically significant.) As was the case in 1977, biolegy, chemistry, and
physics classes together represent roughly 70 percent of all 10-12 science
classes; another 7 percent of classes are 2nd year bioleogy. The remaining 24
percent of 10-12 science classes are scattered among a large number of course
titles.,

Secondary science teachers were also asked to indicate whether the content
of the randomly selected cless was general science, biological sciences,
physical sciences, or earth sciences. As can be seen in Table 9, 7-9 science
courses are spread out across all of these categories. 1In contrast, at the
10-12 level half of all classes relate to the biological sciences while only 1

percent aAre general science and only 3 percent are in the earth/space sciences.
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Table 8

MOST COMMONLY OFFERED SCIENCE AND MATHEMATICS COURSES,
1977 and 1985-86

7-9 Science Courses

General Science
Life Science
Earth Science
Physical Science
Biology

Other Courses

Sample N (n=535)

10-12 Science Courses

Biology, lat Year
Chemistry, lst Year
Physics, Ilst Year
Blology, 2nd Year.
Cther Courses
Sample N (n=586)
7-9 Mathematics/

Computer Science Coutrses

General Mathematics
Algebra

Remedial Mathematics
Computer Sclence
Other Courses

Sample N {n=550)

10-12 Mathematics/
Computer Science (ourses

Algebra

Geometry

Advanced Math, Calculus
ConsumerfBusiness
General Mathematics
Computer Science

Other Courses

Sample N (n=548)

Percent of Classes

1977 1985-86
30 20
16 25
25 23
15 18

6 8

8 6
100% 100%

{n=658)

40 35
19 22
15 12

5 7
21 24
100% 100%

(n=1050)

64 52

23 33
4 4

-— 4

2 —_—

100% 1007

(n=671)

38 36

30 21
7 13
6 7
5 5

- 10

14 . 8

1007 10072

{(n=565)
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Table 9

CONTENT OF SECONDARY SCIENCE -CLASSES BY GRADE RANGE

Percent of Classes

7-9 10-12
General Science 21 1
Biology, life sciences,

environmental science 3l 50
Chemistry, physics,
physical sciences 20 42
Earthfspace sciences 24 3
Other ' 4 1
Sample N (n=658) {(n=1050)

D. Other Characteristics of Science and Mathemetics Classes

As was the case in 1977, the overwhelming majority of secondary mathematics
and science classes are one year in length (see Table 10). Average class size
varies slightly by subject and grade range but is generally around 22 to 24, a
decrease from the 1977 averages of 23 to 31, with the most substantial

decreases in class size at the 4-6 and 7-9 levels (see Table 11).
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DURATION OF SECONDARY MATHEMATICS AND SCIENCE CLASSES

Table 10

1977 and 1985-86

Percent of Classes

1977 1985-86

Mathematics Scilence Mathematics Science
Duration 7-9 10-12  7-9 10-12 7-9 10-12  7-9 10-12
Year 96 86 . 86 88 94 82 91 91
Semester 2 9 7 6 3 15 6 8
Quarter 1 3 4 4 2 1 1 0
Other 1 1 2 0 1 1 2 0
Missing 0 1 2 3 1 1 0 0
Sample N 550 548 535 586 671 565 658 1050
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Sclence
K-3
4-6
7-9

10-12

Mathematics

K-3

4~6

7-9

10-12

Table 11

AVERAGE CLASS SIZE
1977 and 1585=-86

1577

Class Standard
Size Error
23.5 .36
26.6 .65
30.6 .74
22.8 » 36
24,2 023
27.7 52
26.7 33
23.6 46

1985-86
Class Standard
Size Error
23.9 »37
24.6 W45
23.7 40
22.1 «34
22.7 +33
23;5 -1
23.3 «39
21.4 .39
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Teachers were also asked to indicate the ability make-up of the selected
class compared to the average student in the grade. These results are shown in
Table 12, Elementary classes tend to be composed primarily of average ability
students or students of widely differing abilities, In grades 7-9 we see some
evidence of homogeneous grouping, where roughly & third of science and
mathematics classes are considered either high or low ability. And in 10-12
seience a striking difference appears =- fully one-third of all science classes
are composed primarily of high ability students, presumably because a
disproporticnate number of lower ability students have elected not to take

selence in the upper grades.

Table 12

ABILITY MAKE-UP OF MATHEMATICS AND SCIENCE CLASSES

Mathematics Scilence

K-6 7-9 10-12 K-6 7-9 10-12
High Ability 8 16 11 10 19 34
Low Ability 10 16 | i2 10 17 10
Average Ability 44 49 46 43 34 33
Widely Differing
Levels 37 19 30 37 30 21
Missing 1 1 1 0 Q 1
Sample N 686 671 565 710 658 1050

In a related question, both teachers and principals were asked whether they.
considered sclence and mathematics difficult subjects for children to learn;
these results are shown in Table 13. Note that elementary mathematiecs 1s more
often perceived as difficult to learn than is elementary science. In addition,
the percentages of teachers and prineipals viewing each subject as difficulc to

learn tends to increase with grade level,
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Sample N

A, Sclence 15 a difficult asubject for children to learn.

Sclence Teachers

K-6 (710)
7-9 (658)
10-12 (1050)

Prineipals

K-6 (365)
7-9 (348)
10-12 (360)

B. Mathematics 15 a difficult subject for children to learn.

Mathematics Teachers

K-6 (686)
7-9 (671)
10-12 (565)

Principals

K-6 (365)
7-9 (348)
i0=-12 (360)

TEACHER AND PRINCIPAL OPINIONS ABOUT

Table 13

THE DIFFICULTY OF SCIENCE AND MATHEMATICS

Percent of Respondents

Strongly No Strongly

Agree Agree Opdnion Disagree Disagree Missing
2 11 2 57 23 3
5 30 7 46 9 3
4 30 3 47 13 3
1 15 2 60 22 0
1 21 1 60 18 0
1 25 4 62 8 1
1 19 3 54 15 7
7 27 5 47 10 3
6 34 6 46 7 2
1 23 1 54 21 1
2 24 3 55 15 2
1 32 ) 49 13 1
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Chapter 3 _
USE OF TEXTBOOKS IN SCIENCE AND MATHEMATICS CLASSES

A. QOverview

Textbooks play & central role in science and mathematics instruction., For
this reason, both the 1977 and the 1985-86 surveys focused to a great extent on
which textbooks were being used, how they were selected, and how well teachers
liked them. The results of the analyses of the 1985-86 data are presented in
the following sections, along with compariscns to the 1977 results when

comparable data are availlable.

B, Textbook Usape

Each teacher was asked if he or she was using one or more published
textbooks or programs for teaching a randomly selected science or mathematies
class. &4s shown in Table 14, the percentages of science and mathematics
classes using textbooks at each grade level have remained essentially the same
since 19773 with the exception of K-3 science where only about two-thirds of
the classes use published textbooks/programs, roughly 90 percent of sclence and

mathematics classes at each grade level use textbooks.

Table 14
USE OF PUBLISHED TEXTBOOKS/FROGRAMS BY

SUBJECT AND GRADE RANGE
1977 and 1985-86

Percent of Clesses (Sample N}

Scilence Mathematics
Grade Range 1977 1985-86 1977 1985-86
K-3 63 (287) 69 (431) 92 (297) 90 (433)
4ot 90 (271) 89 (273) 96 (277) 94 (246)
7-9 94 (535) 93 (658) 95 (550) 93 (671)
10-12 92 (586) 93 (1050) 95 (548) 91 (565)
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Those teachers who reported using one or more textbooks In these randomly
selected clasaes were asked for additional information about the one used most
often by the students in that class. (Those who sald they did not use a
textbook were asked why they had made this choice, but the numbers were too
small to permit meaningful analysis.)

In the 1977 study, teachers were provided with a list of commonly used
textbooks/programs in the subject and grade range of the randomly selected
clags and asked to indicate the code numbers of the one or more textbooks they
used; for textbooks not on the list, teachers were asked to write in the title,
author, and copyright date. While these lists were lengthy, there were so many
different textbooks in use that were not on the lists, including some that were
quite old, that {t was still necessary to do extensive manual coding of
textbooks.

A number of changes were made in the data collection procedures te try and
streamline this process. First, teachers were asked only about the one
textbookfprogram used most often, not about multiple textbooks. Second, a list
of publishers was provided for each subject/grade range combination; teachers
could circle the appropriate number or write in the name of the publisher if it
was not on the list. (Since there are a relatively small number of major
publishers, compiling these lists wes considerably easier than preparing the
textbook lists had been for the 1977 survey.} Teachers were then asked to
write in the title, author, and most recent copyright data of this particular
textbook.

The mest commonly used science and mathematics textbooks in each grade
range are shown in Tables 15 and 16; the secondary textbooks are shown by majer
type of class within each subject. Tables C.l and C.2 in the Appendix list all
of the textbooks/programs which are 5eing used by 2 percent or more of the
classes in each subject/grade range category.

The share of the market held by each of the major scilence and mathematics
textbook publishers is shown in Table 17. It 1is interesting teo note that two
textbook publishers (Merrill and Holt, Rinehart, Winston) account for more than
half of the textbook usage in secondary science. The same type of dominance is
seen .in mathematics, where two publishers (Addison-Wesley and D.C. Heath)
account for 43 percent of elementary textbook usage and one publisher (Merrill)

has 37 percent of the 10-12 mathematics textbook market.

32




Table 18 shows the percent of science and mathematics classes using
textbooks with copyright dates before 1980, 1980-1983, and 1984-1986. Sizable
proportions of science and mathematics classes, especially at the secondary
level, are using textbooks that are at least 6 years old. (Note that large
numbers of teachers did not provide copyright information. If we assume
proportional distributicn of these across the three categories the number of
classes using "old" textbooks would be roughly 1 in 5 at the elementary level
and 1 in 4 at the secondary level.)}

It is interesting to note that many of the scilence and mathematics classes
that use textbooks do not "cover" the entire textbook. As can be seen in
Table 19, while half of all elementary mathematics classes cover more than 90
percent of their textbooks, only 1l in 4 secondary mathematics classaes does so.
Similarly in science, 1 in 3 elementary classes but only about 1 in 5 secondary
scilence classes cover more than 90 percent of their textbooks. Whether this
finding is "good" or "bad" cannot be determined from these survey data. Many
.observers belileve that science textbooks are much too long to be "covered" in
any reasconable fashion. A class that uses a wide varilety of quality resources
and "covers" only a small part of the science textbook might well learn more
science than one that rushes through the entire textbook. The survey data do
polnt out, however, the need for more in-depth research on the scilence and
mathematics ,curriculum. Enowing the title of a course gives some information;
knowing the textbook that is used provides even more. But with so many classes
not getting to much of the textbook, it becomes important to identify what is

covered and what is not.

C. Teacher Perceptions of Textbook Quality

As part of a serles of questions about factors that affect instruction,
teachers were asked the extent to which poor quality of textbocks causes
problems in science and mathematics instruction on theilr school as a whole.
The results, shown in Table 20, indicate that the majority of science and
mathematiecs teachers do not consider textbook quality to be a significant

problem in their schools.
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Tahle 15

MOST COMMONLY USED SCIENCE TEXTBOOKS/PROGRAMS

K-6 Science

7-9 General Science

7-9 Life Science/
Biology

7-9 Earth Science

7-9 Physical Science

10-12 Biology

BY GRADE RANGE AND SUBJECT

Publisher

Silver Burdett

D. C. Heath
Merrill

Holt, Rinehart, Winston

Merrill

Merrill
Helt; Rinehart, Winston
Scott, Foresman

Merrill

Merrill

Prentice Hall

Holt, Rinehart, Winston
Merrill

Holt

Merrill

34

Textbooks

Science: Understanding
Your Environment

Scilence
Accent on Scilence

Science

Principles of Scilence

Focus on Life Scilence
Modern Biology
Life Science

Focus on Earth Science

Focus on Physical
Sclence

Introductory Physical
Science

Modern Biology

Biclogy =~ Living Systems

Modern Human Physioclogy

Biology Everyday
Experience




Table 15 (continued)

10-12 Chemistry

10-12 Physics

Publisher

Holt, Rinehart, Winston
Merrill

Mearrill

Holt, Rinehart, Winston
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Textbooks

Modern Chemistry
Chemistry: A Modern
Course

Physicst Principles and
Problems
Modern Physics




Table 16

MOST COMMONLY USED MATHEMATICS TEXTBOOKS/PROGRAMS

K-6 Mathematles

7-9 Mathematics

10-12 Alpebra

10-12 Geometry

Advanced Mathematics

BT GRADE RANGE AND SUBJECT

Addison-Wesley

D. C. Heath

Scott, Foresman

Holt, Rinehart, Winston
MacMillan

Houghton Mi1fflin

Houghton M1fflin

D. C. Heath

Scott, Foresman

Holt, Rinehart, Winston

Harcourt, Brace, Jovanovich
Harcourt, Brace, Jovanovich

Houghton Mifflin

Holt, Rinehart, Winston

Houghton Mifflin
Scott, Foresman
Holt, Rinehart, Winston

Merrill
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Mathematies in Our World
Mathematics
Invitation to Mathematics
Mathematics
Mathematices
Modern School Mathematics

Algebra: Structure and
Method

Mathematics

Mathematics Around Us

Mathematics

Mathematics Today

Mathematics

Algebra: Structure and
Method
Algebra with Trigonometry

Geometry
Geometry
Geometry

Advanced Mathematical
Concepts




MARKET SHARE OF MAJOR TEXTBCOK FUELISHERS BY

A, Mathematics

Addison-Wesley

Harcourt Brace Jovanovich
D. C. Heath

Holt, Rinehart, Winston
Houghton Mifflin

Laidlaw

MacMillan

Merrill

Scott, Foresman

Sample N

B. Science

D. C. Heath

Holt, Rinehart, Winston
Laidlaw

MeGraw Hill

Merrill

Prentice Hall

Scott, Foresman

Silver Burdett

Sample N

Table 17

SUBJECT AND GRADE RANGE*

636

548

Percent of Classes

7-9

12

13
24

10

622

[ o

(FL)
oYU~ W

615

 ad L
N OO O W~

984

*

these analyses
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Table 18

TEXTBOOK COPYRIGHT DATE BY SUBJECT AND GRADE RANGE*

Percent of Cliasses

Science Mathematics
K-6 7-9 10-12 K-6 7-9 10-12
Before I980 14 23 22 13 22 29
1980-1983 40 45 49 45 46 42
1984-1986 34 22 20 25 26 22
Unknown 12 11 10 17 6 7
Sample N 548 615 984 636 622 517

Only classes which are using published textbooks/programs were included in
these analyses
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Table 19

PERCENT OF MATHEMATICS AND SCIENCE TEXTBOQKS COVERED™

Percent of Classes

Mathematics Science
Percent of Textbook "Covered" K-6 7-9 10-12 K-6 7-9 10-12
Less than 257 0 1 2 3 1 1
25-492 2 7 6 10 9 11
50-742 8 16 24 23. 27 37
75-902 39 50 45 30 42 34
More than 90Z 50 26 23 33 20 16
Unknown 0 1 1 1 1 1
Sample N 636 622 517 548 615 584

* Only classes which are using published textbooks/programs were included in

these analyses
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Table 20

TEACHER PERCEPTIONS OF PROELEMS IN THEIR SCHOOL
CAUSED BY TEXTBOOK QUALITY

Percent of Teachers

Not a
Serious Somewhat Significant
Sample N Problem of a Problem Problem Migsing
Science
E-6 710 11 20 62 7 .
7-9 658 3 18 75 2
10-12 1050 5 17 76 2
Mathematics
K-6 686 3 14 79 5
7-9 671 . 8 21 69 3
10-12 565 6 25 68 1

Each teacher who indicated that he or she uses a published textbook{program
in a randomly selected science or mathematics class was also asked to rate the
particular textbook used on a number of dimensions. These results are shown in
Table 21, Overall, the most highly rated aspects of science and mathematics
textbooks were their organization, clarity, and reading level. Teachers were
generally less satisfied with the quality of supplementary materials and the
adequacy of examples to reinforce concepts in science textbooks, and with the
adequacy of examples of applications and suggestions for calculator and

computer use in mathematics textbooks.
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Table 21

TEACHER OPINIONS ABOUT TEXTBOOK QUALITY
BY SUBJECT AND GRADE RANGE!

Percent of Classes with Favorable Ratings2

Science Mathematics
K-6 7-9 10-12 K-6 7-9 10-12

Appropriate reading level 82 B3 B7 90 90 87
Interesting to students” 73 56 52 70 42 43
Clear and well-organized® 86 83 85 85 81 82
Develops problem~solving

skills 59 54 61 71 71 68
Explains concepts clearly 77 67 74 78 69 73
Has goal suggestions for

activities, assignments 72 68 58 76 64 55
Has high quality supplementary

materials 41 49 44 59 50 33
Has adequate examples of

reinforce concepts 45 39 43 -- - --
Has adequate examples of use .

of science in daily 1life* 64 51 53 - - -
Shows applications of science

in careers 49 65 50 - -—- --
Has exercises for practice of

skills™® - .- . e- 54 56 60
Had adequate examples of

applications of mathematics - me - 45 33 40
Has good suggestions for

ugse of calculators - - -- 27 38 27
Had good suggestions for

use of computers -- - -— 15 29 31
Sample N 548 615 984 636 622 517

1 Only those classes which are using textbooks/programs were included in
these analyses.

2 Includes those who said "Strongly Agree" or "Agree" to positively worded
statements and those who saild "Strongly Disar--e" or "Disagree" to
negatively worded statements.

Statements were worded negatively in the questionnaire, e.g., "Is not
very interesting to my students.”
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In general, elementary teachers rated thedr scilence and mathematics
textbooks more favorably than did their secondary school colleagues. For
example, elementary teachers were much more likely to consider theilr textbooks
"interesting to students;" they were alsc more satisfied with their textbooks’
suggestions for acetivities and assignments. Elementary teachers were more
gatisfied than their junier high and high school counterparts with their
science textbooks? treatment of the use of scilence in daily life and with the
quality of theilr mathematics textbooks' supplementary meterials. Is is also
interesting to note that mathematics textbooks are considered more successful

at developing problem-solving skills than are science textbooks.
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Chapter 4
INSTRUCTIONAL OBJECTIVES AND ACTIVITIES

A, Querview

While :he_texﬁbook is an important determinant of the curriculum in a
mathematics or science class, teachers typically have considerable latitude in
the amount of time they spend on partigular topics and the instructional
activities they use with their classes, The survey asked teachers the degree
to which they emphasized a number of objectives of scilence and mathematics
instruction, such as learning basic concepts, becoming interested in the
subject, and learning about its applications. Teachers were also asked about
use of varicus instructional techniques as well as the use of calculatoras and

computers. These results are presented in the following sections.

B, Obiectives of Mathematics and Science Instruction

Teachers were given a list of possible objectives of mathematics and
sclence instruction and asked how much emphasis each would receive during the
entire year (elementary) or course (secondary). Table 22 shows the percent of
mathematliecs classes whose teachers indicated heavy emphasis for each objective;
analogous data for science classes are shown in Table 23.

The two most heavily emphasized objeqetives in mathematics classes are to
have students learn mathematical facts and principles and to have them develop
a systematlc approach to problem solving. It is noteworthy that while the
majority of mathematics teachers at each level indicate they emphasize heavily
preparing students for further study in mathematics, at the secondary level far
fewer indicete that having the students become interested in mathematics is a
heavily emphasized objective, Two other objectives that are heavily emphasized
in mathematics at the elementary level appear to receive less emphasis at the
secondary level: having students become aware of the Importance of mathematics
in daily 1ife and having students learn to perform computations with speed and
aceuracy. Each is heavily emphasized in roughly 7 out of 10 K-6 mathematies
classes, 6 out of 10 at the 7-9 level, and 4 out of 10 at the 10-12 level.
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Table 22

OBJECTIVES OF MATHEMATICS INSTRUCTION BY GRADE RANGE

Percent of Mathematics Classes
With Heavy Emphasis®

Objective K-6 7-9 10-12
Know mathematical facts, principles,

algorithms, or procedures 81 80 71
Develcp a eystematic approach to

solving problems 72 76 75
Prepare for further study in

mathematics 60 67 61
Perform computations with speed

and accuracy 72 59 41
Become aware of the importance of

mathematics in dally life 71 61 41
Develop inquiry skills 51 50 51
Learn to effectively communicate :
ldeas in mathematics 49 54 42
Become interested in mathematics 60 40 31 .
Learn about the applications of mathematics

in technology 20 27 3l
Learn about the career relevance of

mathematics 15 28 29
Learn about the history of mathematics 4 5 5
Sample N 686 671 565

* Teachers were given a 6-point scale for each objective, with 1 labeled
"none, " 2 "minimal emphasis," 4 "moderate emphasis" and 6 ®very heavy
emphasis." These numbers represent the total circling either 5 or 6.
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Table 23

OBJECTIVES OF SCIENCE INSTRUCTION

Percent of Science Classes With
Heavy Emphasis®

Qbjective K-6 7-9 10-12
Learn basic science concepts 67 85 86

Become aware of the importance of

science in daily life 68 68 59
Develop a systematic approach to
solving problems 48 63 67 ;
Develop inquiry skills : ' 55 62 57
Prepare for further study in science 42 32 56
Become interested in science 54 51 45

Learn to effectively communicate ideas
in science 45 46 47

Develop awareness of safety issues

in lab 23 52 54
Develop skills in lab techniques 15 45 55
Learn about applications of science

in technology 27 40 39
Learn about the career relevance of

science 22 30 31
"Learn about the history of science 9 12 12

: i

Sample N 710 658 1050

* Teachers were given a 6-point scale for each objective, with 1 labeled
‘none," 2 "minimal emphasis,™ &4 "moderate emphasis" and 6 "very heavy
emphasis." These numbers represent the total circling either 5 or 6.
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At each grade level, roughly half of all mathematics classes give heavy
emphasls to having students develop inquiry skills and learn to effectively
communicate ideas in mathematics. About 2 in 10 elementary mathematics classes
and 3 in 10 secondary mathematics classes give heavy emphasis to learning about
the career relevance of mathematics and the applications of mathematics in
technology. Only about 1 in 20 mathematics classes at each grade level has a
heavy emphasis on learning about the history of mathematics.

In science, there 1s marked congruity between 7-9 and 10-12 classes
objectives but substantial differences between these and K-6 classes. By far
the most heavily emphasized objective of science instruction at the secondary
level is having students learn basic science concepts, with roughly 85 percent
of 7-9 and 10-12 science classes giving heavy emphasis to this objective.
Several other objectives receilve heavy emphasls by 60 percent or more of
secondary science classes, including having students become aware of the
importance of science in daily life, develop a systematic approach to solving
problems, and develop inguiry skills. Roughly half of secondary science
classes emphasize preparing students for further study in science, having
students become interested in science, having them learn to effectively
communicate ideas in science, and developing skills related to laboratory
techniques and safety. Approximately 4 out of 10 secondary science classes
emphasize having students learn about the applications of science in
technology, 3 out of 10 emphasize the career relevance of science, and only 1
out of 10 emphasizes learning about the history of science.

At the elementary level, having students become aware of the importance of
science in daily I1ife and having them learn basic science concepts receive
about the same emphasis; roughly 2 out of every 3 K-6 science classes heavily
emphaslze each of these objectives. Having students develop inguiry skills and
become Interested in science receive hea&y emphasis in more than half of all
K-6 science classes, and having them develop a systematic approach to problem-
solving, learn to communicate ideas in science, and prepare for further study
in science receive heavy emphasis in slightly less than half of the elementary
sclence classes. As is the case in secondary science, objectives related to

the history of science and the applications of science in technology and in
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careers are emphasized much less than are other objectives. In addition,
developing awareness of safety issues Iin the lab and developing skill in lab
techniques are much less heavily emphasized at the elementary level than at the

secondary level.

C. Class Activities

The 1985-86 National Survey of Science and Mathematics Education provided a
list of possible class activities and asked teachers to indicate those that
took place during their most recent lesson in a randomly selected class. The
results are shown in Table 24, Most science lessons included lecture and
discussion. Use of hands-on activities was more common in elementary sclence
{51 percent of lessons), than in secondary (43 percent 7-9, 39 percent 10-12},
Computer usage in science classes was rare at all grade levels.

Most mathematics lessons included lecture, discussion, and seatwork
assigned from the textbook; very few involved computers. Half of all
elementary mathematics lessons invelved manipulative materials, compared to
only about 1 in 6 secondary mathematics lessons, Use of calculators increases
with grade level, with 26 percent of the high school mathematics lessons
involving the use of calculatorsf Homework assignments are relatively
infrequent in K-6 mathematics lessons (39 percent) but quite common in
secondary methematics lessons (75 percént).

Selected comparisons with 1977 data are shown in Table 25. Note that in
1985-86, as in 1977, lecture and discussion were used considerably more
frequently in science classes than were laboratory activities., Note also that
the differences have hecome larger over time. For example, in 1977 72 percent
of the junior high school scilence classes had lectures in their most recent
science lesson and 59 percent used hands-on activities, a difference of 13
percent. In comparison, in 1985-86, 83 percent of the junilor high school
sclence lessons included lecture and 43 percent inéluded hands-on activities, a
difference of 40 percent.

In addition to indicating whether their most recent lesson included each of
a list of activities, teachers were asked to estimate the number of minutes
spent on each of a number of activities. For mathematics the categoriles were
dally routines and other non-instructional activities, and the teacher working

with the entire class as a group, working with small groups of students, and
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Table 24

PERCENT OF SCIENCE AND MATHEMATICS CLASSES PARTICIPATING
IN VARIOUS ACTIVITIES IN MOST RECENT LESSORN

Science Mathematies
K-6 7-9 10-12 K-6 7= 10-12

Lecture 74 83 84 73 89 89
Discussion 87 82 80 85 g0 86
Demonstrations 52 42 44 - - -—
Students use of

hands-en, manipu-

latives, or labora-

tory materials 31 43 39 50 20 12
Student use of

caleculators -- 7 25 2 9 26
Students use of

computers : 2 3 5 7 6 10
Students workilng : .
in small groups 33 35 36 59 43 34
Students deoing

seatwork assigned

from textboock 31 45 35 76 76 66
Students completing

supplemental

worksheets 38 44 37 49 34 26
Assigning homework 28 54 52 39 75 75
Test or Quiz 23 23 19 18 11 6
Sample N 710 658 1050 686 671 565
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Table 25
PERCENT OF CLASSES USING LECTURE, DISCUSSION AND HANDS-ON

ACTIVITIES IN MOST RECENT LESSON, BY SUBJECT AND GRADE RANGE
1977 and 1985-86

A. Mathematics

1977 1985-86

K-3 4-6 7-9 10-12 K-3 4-6 7-9 10-12
Lecture 58 68 83 89 65 82 89 85
Discussion 88 89 83 91 g1 92 90 86
Hands-on 58 38 23 24 63 31 20 12
Semple N 297 277 550 548 433 246 671 565

B. Science

1977 © 1985-86
K-3 4-6 7-9 10-12 K-3 4-6 7-9 10-12
Lecture 60 69 72 76 71 78 83 84
Discussion 87 30 B2 77 88 86 82 80
Hands-on 67 54 59 53 57 45 43 39
Sample N 287 271 535 586 431 273 658 1050
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supervising students working on individual activities. As shown in Table 26,
teachers at the three grade levels estimate that about 10 to 12 percent of the
time allocated for mathematics instruction is spent on daily routines,
interruptions, and other non-instructional activities. The proportion of the
allocated time that is spent on lecture and other "whole-class" activities
increases with grade range, while the proportion of time spent on small-group

activities decreases.

Table 26

PERCENT OF TIME SPENT ON VARIOQOUS ACTIVITIES
IN MATHEMATIGCS CLASSES BY GRADE RANGE

K-6 7-9 10-12
Standard Standard Standard

Mean Error Mean Error Mean Error
Daily Routines 10 W41 12 42 11 .34
Entire Class 43 1.05 52 . 1.20 56 1.19
Small Groups 20 l1.02 12 .77 9 .70
Individual
Activities 27 .86 24 1.00 25 1.11

For scilence, there were six categories: daily routines, lecture, hands-om,
reading about science, test or quiz, and "other science instructiomal
activities." These results are shown in Table 27. Teachers at each grade
level estimate that about 10 to 12 percent of the time allocated for science
instruction is spent on daily rcutines, interruptiens, and other non-
instructional activities, about 6 to 7 percent on tests and quizzes, and about
11 to 14 percent on "other science instructional activities” not specified in
the questionnaire. Differences among grade levels were found mainly in the
percent of time devoted to lecture, which increases from 25 percent of class
time in K-6 science to 43 percent in grades 10-12, snd reading sbout science,
which decreases from 19 percent of K-6 class time to 6 percent at the 10-12
level, The proportion of time spent on hands-on activities is significantly
greater at the X-6 level than at either the 7-9 or 10-12 levels,
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Daily Routines
Lecture

Hands~on or
Laboratory

Reading about
Science

Test or Quiz

Other

Table 27

TIME SPENT ON VARIOUS ACTIVITIES
IN SCIENCE CLASSES BY GRADE RANGE

Mean Percent of Lesson

K-6 7-9
Standard Standard
Mean Error Mean Error
10 .76 12 oy
25 .89 34 1.12
28 1.32 23 1,27
19 .88 11 .91
7 .96 7 .70
11 .71 14 1.11
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10-12
Standard
Mean Error
11 .26
43 1.11
21 1.12
[ .53
6 .68
13

.76




Statements about what sclence education "should be" typically advocate
heavy relisnce on hands-on instruction in science. As shown in Table 28, the
1985-86 survey provides evidence that teachers egree. Approximately two-thirds
of elementary science teachers and more than three-fourths of secondary science
teachers indicated that laboratery-based science classes are more effective
than non~laboratory classes. Fewer than 5 percent of each group of teachers
agreed with the statement that "Hands-on science experiences are not worth the
time and expense." Principals had very similar opinions. Why, then, are
hands-on activities not used more extensively? The survey responses provide
some clues, Hands-on science activities often require special materials and
equipmént. However, at the elementary level, only 6 percent of science classes
are conducted in laboratories or special science rooms; 55 percent use
classrooms with portable science kits or materials and 38 percent use
classrooms with ne science facilities or materials. These figures are quite
similar to those in 1977 (see Table 29).

Recent research has pointed to the importance of homework as a means of
increasing instructional time. Accordingly, science and mathematics teachers
in this survey were asked to estimate the average amount of time a typical
student in a randomly selected class spends on homework. These results are
shown in Table 30. Not surprisingly, the amount of time spent on homework
increases with grade level. 1In addition, at each grade level significantly

more time is spent on mathematics homework than on science homework.

D. Use of Calculators and Computers

A great deal of attention has been paid to the potential of technolegy for
changing the way students learn. The 1985-~86 National Survey of Science and
Mathematics Education looked at the extent to which two of these tools--hand-
held calculators and computers--are used in science and mathematics
instruction.

Secondary science teachers, and both elementary and secondary mathematics
teachers, were asked whether they use calculators in the randomly selected

science or mathematics class, and if so, how they were used. As can be seen in
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Table

28

TEACHER AND PRINCIPAL OPINIONS ABOUT
HANDS-ON SCIENCE INSTRUCTION

Percent of Respondents

A, Laboratory-based scilence classes are more effective.

’ Strongly No Strongly

Sample N Agree Agree Opinion Disagree Disagree
Science Teachers
K-6 710 25 41 20 7 1
7-9 658 39 38 6 12 3
10-12 1050 47 33 8 7 2
Principals
K-6 365 22 54 13 8 2
7-9 348 26 52 9 9 3
10-12 360 31 54 8 4 2
B. Hands-on science experiences are not worth the time and expense.
Science Teachers
E-6 710 3 1 3 33 56
7-9 658 1 2 4 37 52
10-12 1050 1 2 3 33 58
Principals
K-6 365 2 3 3 34 58
7-9 348 0 0 3 40 56
10-12 - 360 2 2 3 35 57

53

Misging




Table 29

TYPES OF ELEMENTARY SCIENCE CLASSROOMS
1977 AND 1985-86

Percent of Classes

1977 1985-86
K3 46 K3 46

Laboratory or special

science room 0 9 0 14
Classreoom with portable

sclence materials 34 54 57 53
Classroom with no science

facilities 38 34 42. 33
Missing 8 3 1 0
Sample N 287 271 431 273
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Table 30

 TIME SPENT ON SCIENCE AND MATHEMATICS
HOMEWORK BY SUBJECT AND GRADE RANGE

Number of minutes/day™

Science Mathematics
Standard Standard
Mean Error Mean Error
K-3 3 .24 8 .56
4-6 11 .72 20 .84
7-9 23 .72 28 .68
10-12 28 .53 32 .72

* K-6 teachers were asked to estimate the number of minutes spent on
homework each week; this number was divided by 5 to get minutes per day.
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Teble 31, only 1 in 7 K-6 mathematiecs classes uses caleculators. Caleculator
usage increases with increasing grade range, with slightly more than half of
all 10-12 scilence and mathematics classes using calculators. At each grade
level, most of the classes that use calculators at all use them for doing
computations and for solving problems. Many also use calculators for checking
answers, Those 7-9 and 10-12 science classes and 10-12 mathematics classes
that use caleculators are likely to use them for taking tests; in contrast,

relatively few K-6 and 7-9 mathematics classes use calculators for test taking.

Table 31

CALCULATOR USAGE IN MATHEMATICS AND SCIENCE CLASSES

Percent of Classes

Mathematics Science
K-6 7-9 10-12 K-6 i-9 10-12

Use caleculators for:

Checking answers 11 23 29 - 14 az
Doing computations 9 27 47 - 21 51
Solving problems 9 22 a7 -- 18 47
Taeking tests i 10 35 - 18 42
One or more uses 14 35 31 - 24 54
Sample N 686 671 565 658 1050

Computer usage was examined in a number of ways. Teachers who indicated
there were computers available for use Iin the randomly selected class were
asked whether they in fact used them. If so, they were asked to ldentify the
ways in which computers were used, e.g., for writing programs, drill and
practice, or using simulations., They were also asked to indicate how many
minuﬁes a typical student spent working with computers in that class during the
last week of instruction. Finally, teachers were asked to indicate if students
in that class used computers during their most recent lesson.
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Table 32 shows the percent of mathematics and science classes at each grade
level that use computers as part of their Instruction, and those that did so
during a particular week and a particular day. Approximately 1 out of every 2
K-6 mathematics classes uses computers at least some of the time, a larger
proportion than in any other subject/grade range combination; at this level
computers are typically used for drill and practice and for computer games.
Computer usage in secondary school mathematics 1s more evenly dispersed among
several categories.

In science, overall computer usage tends to increase with increasing grade
level, with 25 percent of K-6 scilence classes and 36 percent of 10-12 science
classes using computers. (The difference between K-6 and 7-9 classes is not
statistically significant.) Particular uses that increase with grade level are
using computers as a laboratory tool and using computers for simulations,

The question about computer usage in a given week ylelded similar results:
mathematics classes, especially K-6 mathematics classes, were more likely than
science classes to have used computers in the previous week’s instruction. As
shown in Tables 32 and 33, fewer than 1 in 10 science classes used computers at
all during the “last week," and in most of those the typical students spent
fewer than 15 minutes working with computers. In mathematics, alementary
classes were more likely to use computers in a given week than were their
secondary counterparts, but students typically spent less than ‘half an hour
using computers during that week. In contrast, if a high school mathematics
class used computers, the typical student spent more than 45 minutes working

with computers during that week.
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Table 32

COMPUTER USAGE IN MATHEMATICS AND SCIENCE CLASSES

Percent of Classes

Mathematics Science
K-6 7-9 10-12 K-6 7-9 10-12
Used in this class 49 40 34 25 28 38
Used last week 29 19 18 9 6 9
Used last lesson 7 6 10 2 5 5
Use computers for:
Teacher demonstrating
computer use 18 17 15 9 7 13
Writing programs 5 12 14 2 4 5
Learning content 14 16 9 7 15 15
Laboratory tocl - e - 3 8 15
" Drill and practice 40 24 12 12 13 18
Using simulations 7 8 9 6 11 17
Problem solving 19 14 13 7 10 11
Using computer
graphics 8 10 11 4 7 8
Games 33 19 6 12 8 7
Testing and
evaluaticn 3 5 5 3 8 7
Sample N 686 671 565 710 658 1050
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Table 33
TIME SPENT WORKING WITH COMPUTERS "LAST WEEK"

Perﬁent of Classes

Mathematics Science

Humber of Minutes K-6 7-3  10-12 K-6 7-9 10-12
Nonel 67 78 81 85 - 92 89
1-14 12 5 4 5 3 6
15-29 10 6 2 2 0 1
30-44 3 4 1 2 1 1
45-60 2 1 4 0 1 1
More than 60 2 3 7 0 1 0
Missing/

Inconsistent? 4 2 3 6 2 2
Sample N 686 671 565 ' 710 658 1050

! Includes those classes that never use computers.

2 Inconsistent includes those classes in which the teacher indicated that
computers are not used but went on to describe how they were used.
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Chapter 5
SCIENCE AND MATHEMATICS TEACHERS

A, Overview

The quality of sclence and mathematics education depends to a very large
extent on the capabilities of secience and mathematies teachers, The 1985-86
Survey of Science and Mathematics Education collected a varlety of types of
information about science and mathematics teachers -- e.g., theilr sex,
racefethnicity, ages, number of years teaching, course backgrounds, degrees
earned, and certification status. These data are presented in the following

sections.6

B. Teacher Characteristies

Table 34 shows the breakdown of teacher sex by subject and grade range, in
both the 1985-86 survey and the 1977 survey. As expected, most elementary
teachers are female, and the proportion of male teachers increases with grade.
Since 1977, however, there has been an overall decrease in the proportion of
male science and mathematics teachers. For example, in 1977 68 percent of
10-12 mathematics teachers were male, while in 1985-86 only 53 percent of 10-12
mathematics teachers were male.

The breakdown of teacher race by subject and grade range is shown in
Table 35. Note that the percentage of minority teachers 1s generally greater
in the lower grades: 92 percent of 10«12 science teachers are white compared
to 82 percent of K-3 science teachers, Since race/ethnicity data from earlier
years are not available, it is not possible to ildentify trends in the numbers
of minerity scilence and mathematics teachers, However, given the changing

demographics of the student population and of the teaching force in general,

6/ These types of data enable us to present a basic description of the science
and mathematics teaching forece; we know a lot now that we did not know
before this survey. However, it is important to recognize the limitations
of this description; a survey such as this cannot determine whether these
teachers have a dean understanding of their subjects or how many are capable
of sparking their students’ interest in these flelds.
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Table 34

TEACHER SEX RY SUBJECT AND GRADE RANGE
1977 and 1985-86

Percent of Teachers

1977 1985-86
Sample Sample

Male Female Missing N Male Female Missing N
Mathematics
K-3 6 94 0 297 4 93 3 433
4-6 21 76 2 277 . 20 79 1 246
7-9 54 46 0 550 45 51 4 671
1p-12 68 32 0 548 53 46 1 565
Sclence
K-3 2 98 0 287 3 34 3 431
4-6 | 33 67 0o 271 23 76 1 273
7-9 . 62 38 0 535 56 41 3 658
10-12 74 24 2 586 68 31 1 1050
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Table 35
TEACHER RACE BY SUBJECT AND GRADE RANGE

Percent of Teachers

American
Indian/ Asian/
Sample Alaskan  Pacific
N White Black Hispanie Native Islander Unknown
Mathematics
K-3 433 84 10 1 0 0 4
4-6 246 84 12 2 o o 2
7-9 671 90 6 1 0 1 3
10-12 565 94 3 1 0 1 1
Sclence
X-3 431 82 9 4 0 1 4
4-6 273 B6 8 4 0 1 1
7-9 658 88 6 1 0 1 4
10-12 1050 52 5 1 1 1 1
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there is reason for concern that the underrepresentation of minority scilence
and mathematics teachers at the secondary level will become more severe, with a
resulting scarcity of role models for sclentifically talented minority youth.
The average age and numbers of years teaching experience of science and
mathematics teachers at each grade level are shown in Table 36, In recent
years conslderable concern has been expressed about the likely need to replace
large numbers of retiring teachers. The 1985-86 survey found some evidence
that the science and mathematlcs teaching force is "aging." For example, while
the typical 1977 high school scilence teacher had 11 years prior teaching
experience, the average for a 1985-86 high school science teacher was 14 years.
However, as shown in Table 37, data from this survey do not support the
prediction of huge numbers of retirees in the next decadej roughly 4 out of 5
sclence and mathematlcs teachers at each grade level are age 50 or younger.
Table 38 shows the percent of teachers in each subject/grade range
combination whe have earned degrees beyond the bachelor’s. As was the case in
1977, the percent of teachers with higher degrees increases with grade level
taught. In addition, the percent of 10-12 scilence teachers with degrees beyond
the bachelor’s has increased significantly since 1977 (to 63 percent) which 1s
significantly greater than the corresponding percent for 10-12 mathematics (55

percent, unchanged since 1977).

C. Teacher Preparation

The 1985-86 Natilonal Survey of Sclence and Mathematles Education focused to
a considerable extent on teacher preparation as indicated by their course
background and degrees earned. Information about certification status was also
collected. Table 39 shows the percent of K-3 and 4-6 scilence teachers who have
completed particular types of courses. While B5 percent of elementary school
sclence teachers have had a college biclogy course, only about 1 in 3 have had
a college chemistry course and 1 in 5 a college physica course. The National
Science Teachers Assoclation (NSTA} has recommended that elementary sclence
teachers have at least one course in the blological scilences, one course in the
physical sciences and one course in the earth/space sclences; 31 percent of K-3

science teachers and 42 percent of 4-6 sclence teachers meet that standard.
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Table 356

AVERAGE TEACHER AGE AND TEACHING EXPERIENCE
BY SUBJECT AND GRADE RANGE

Standard No. of Years Standard
Mathematics Average Age Error Teaching Error
K-6 40.1 L4l 13.0 .33
7-9 39.3 .58 12.6 .85
10-12 40.2 .53 14.2 .39
Scilence
k-6 39.9 A2 13.0 .36
7-9 39.2 76 13,1 .65
10-12 40.3 .38 l4.4 .50
Table 37
TEACHER AGE DISTRIBUTION BY SUBJECT AND GRADE RANGE
Percent of Teachers
Sample
N 30 or under 31-40 41-50 51-60 >60 unknown
Mathematics
K-8 686 17 386 24 15 6
7-9 671 16 41 23 13 5
10-12 363 17 35 3L 13 2
Science
K-.6 710 16 38 26 12 6
7-9 658 18 41 25 11 4
10-12 1050 15 38 30 15 1
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Table 38

TEACHER EARNED DEGREES BEYOND THE BACHELOR’S
BY SUBJECT AND GRADE RANGE
1977 and 1985-86

1977 1985-86

Percent of Percent of

Teachers Sample N Teachers Sample N
Mathematics
K-6 34 558 36 686
7-9 45 535 44 671
10-12 55 586 55 565
Science
K-6 29 574 39 ' 710
7-9 50 550 _ 47 658
10-12 54 548 63 1050
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Table 395

ELEMENTARY SCIENCE TEACHER COURSE BACKGROUND

Percent of Teachers Completing
One or More College Courses

Course K-3 4~6
General methods of teaching 95 95
Methods of teaching elementary
school science 87 88
Methods of teaching middle
school science 7 20
Supervised student teaching 77 87
Psychology, human development a3 88
Instructional uses of computers 31 37
Computer Programming 11 21
Blology, environmental,
life sciences 83 87
Chemistry 30 37
Physics 17 21
Physical Science 58 61
EarthfSpace Science 39 51
‘No scilence courses 5 3
One type of science course 18 12
Biology (15) '* ( 8)
Physical Science ( 2) ( 3)
Earth/Space Science ( 1) (1
Two types of science courses 40 : 40
Biology and Physical Science (34) 3¢ (31)
Bioclegy and Earth/Space Science { 5) { 6)
Physical Science and Earth/Space Science { 1) { 3)
All three categories of sclence courses 31 42
Unknown 4 2
Sample N 431 273
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Table 40 shows the percent of K-3 and 4-6 mathematles teachers who have
completed particular types of courses. While 9 out of 10 elementary
mathematics teachers have had a course in mathematics specificslly for
elementary school teachers, only about 1 in 5 has had a course in geometry for
teachers, 1 in 4 a course in probability and statistics,; and 1 in 10 a cellege
calculus course.

The percentages of 7-9 and 10-12 scilence teachers completing specific
sclence courses are shown in Table 41, while Table 42 shows the numbers of
courses of a particular type that were completed. Only 3 percent of 7-9
science teachers and 7 percent of 10-12 science teachers have never had a
college blology course, and 46 percent of 7-9 sclence teachers and 59 percent
of 10-12 science teachers have had 8 or more life sclence courses. In
contrast, 24 percent of 7-9 sclence teachers and 27 percent of 10-12 sclence
teachers have never had a college-level course in the earth/space sciences, and
only 12 percent of the former and 6 percent of the latter have had 8 or more
courses in this area. More than half of all secondary science teachers have
never had a college computer scilence course and almost half have had no college
calculus., _

Table 43 shows the percentages of 7-9 and 10~12 sclence teachers who have
completed varlous numbers of science courses. NSTA has recommended that juniocr
high school science teachers have at least 36 credit hours in scilence, and
senior high school scilence teachetrs at least 50 credit hours. Assuming that
each science course is an average of 3.5 credit hours, 68 percent of 7-9
sclence teachers and 83 percent of 10-12 science teachers meet or exceed the 36
credit hour standard (1l courses); 43 percent of 7-9 science teachers and 57
percent of 10-12 scilence teachers meet or exceed the 50 credit hour standard
(15 courses).

Table 44 shows the percent of 7-9 and 10-12 mathematics teachers who have
completed each of a number of particular types of courses. Typilcally, larger
percentages of 10-12 teachers than 7-9 mathematics teachers have taken each
specific mathematics course. While 67 percent of 7-9 mathematics teachers and
80 percent of 10-12 mathematics teachers have had a college-level gecmetry

course, and nearly that many have had a course in probabllity and statistics,
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Table 40
ELEMENTARY MATHEMATICS TEACHER COURSE BACKGROUND

Percent of Teachers Completing
One or More College Courses

Course E-3 4-6
General methods of teaching 94 93
Methods of teaching elementary

school mathematics 90 90
Methods of teaching middle .

school mathematics 14 27
Supervised student teaching 82 83
Psychology, human development 83 87
Instructional uses of computers 30 34
Computer Programming 17 24
Mathematics for elementary

school teachers 89 90
Mathematics for secondary

school teachers 11 21
Geometry for elementary

or middle schoel teachers - 17 21
College algebra, trigonometry,

elementary functions 30 37
Caleculus 8 12
Upper division geometry 5 7
Probability and statistics 21 27
Sample N 433 246
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Table 41

SECONDARY SCIENCE TEACHER COURSE BACKGROUND

Percent of Teachers Completing
One or More College Courses

7-9 10~-12
EDUCATION
General Methods of Teaching 94 94
Methods of Teaching Secondary

School Science 61 B2
Methods of Teaching Middle

School Science 30 20
Supervised Student Teaching 83 79
Psychology, Human Development 85 87
Instructional Uses of Computers 33 30
MATHEMATICS/COMPUTER SCIENCE
College Algebra, Trigonometry,

Elementary Functlons 75 78
Calculus 41 53
Differential Equations 16 25
Probability and Statisties 44 L4
Computer Programming 33 33
LIFE SCIENCES
Intreductory Blology 91 85
Botany, Plant Physiology, etc. 70 73
Cell Bilology 54 58
Feology, Environmental Scilence 62 63
Genetics, Evolution 55 64
Microbilology 43 33
Physiology 63 65
Zoology, Animal Behavior, etc. 64 71
CHEMISTRY
General Chemistry 76 52
Analytical Chemistry 30 47
Organic Chemistry 51 70
Physical Chemistry 21 32
Biochemistry 25 34
Sample N 658 1050
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Table 41 (continued)

Percent of Teachers Completing
One or More College Courses

7-9 10-12

PHYSICS
General Physiecs 73 81
Electricity and Magnetism 18 28
Heat and Thermodynamics 16 24
Machanics 15 26
Modern or Nuclear Physiecs 12 23
Optics 11 18
EARTH/SPACE SCIENCES
Astronomy 40 36
Geclogy 56 49
Meteorology 27 20
Oceanography 26 i9
Physical Gecography 39 25
OTHER

~ History of Science 21 ) 23
Science and Soclety 18 )
Engineering 8 12
Sample N 658 1050
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NUMBER OF LIFE SCIENCE, CHEMISTRY, PHYSICS, EARTH SCIENCE,

Table 42

SECONDARY SCIENCE TEACHER COURSE BACKGROUNMD:

CALCULUS, AND COMPUTER SCIENCE COURSES
Humber of Courses .
—Sonpleted Li1fs Scisnce Chemistry Bhyslca Earth Scienca Calgculun Computer Science
I-2 ig-12 I-9 if-12 I-9 ig-12 I-2 ip-12 - 18-12 I1-2 1e-12
a a 7 18 ] 18 13 24 27 53 44 62 67
1 [ 5 11 [ 26 17 16 28 17 18 18 18
2 11 6 16 14 16 23 14 1B 12 18 12 1s
3 3 5 18 14 15 12 9 ® 7 9 4 5
4 ] 5 12 14 7 0 8 8 2 [ 2 3
3 7 2 [ @ 3 4 4 2 1 2 1 1
[ 5 3 [} 7 4 6 3 3 ’ '] 8 o
7 4 3 2 2 1 1 1 ’ [ ] [ ] 1 [
8 48 5% 11 28 8 16 12 8 [ [ 1 2
Unknown 6 [ 8 1 18 B i1 1% 7 8 -] 5
Sample N 858 1068 858 1858 868 1668 868 1064 868 1068 é58 1968




Table 43

TOTAL NUMBER OF SCIENCE COURSES COMPLETED BY
SECONDARY SCIENCE. TEACHERS

Total Number of Science Courses! Percent of Teachers
7-9 10-12 .

0=5 i2 4

6-10 19 12

11-14 25 26

15-20 29 42

2 21 14 15

Unknown 1 1

Sample N 658 1050

1/ Since the highest number of courses a teacher could indicate for each of
the 4 catepgories--1ife science, chemistry, physicsfphysical science, and
earth/space sclence--was "2 8", these figures underestimate the totals for
any teachers who completed more than 8 courses in a particular category.
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Table 44

SECONDARY MATHEMATICS TEACHER COURSE BACKGROUND

Percent of Teachers Completing
One or More College Courses

7-9 10-12
EDUCATION -
General Methods of Teaching 90 93
Methods of Teaching Secondary

School Mathematics 53 80
Methods of Teaching Middle

School Mathematics 37 25
Supervised Student Teaching 78 81
Psychology, Human Development 84 87
Instructional Uses of Computers 40 42
MATHEMATICS [COMPUTER SCIENCE
College Algebra, Trigonometry,

Elementary Functions 80 87
Calculus 67 89 i
Advanced Calculus 39 63 b
Differential Equations 39 61 ¢
Geocmetry 67 80 2
Probability and Statistics 59 76 3
Abstract Algebraf/Number Theory 48 69 4
Linear Algebra 48 69 5
Applications of Mathematics/

Problem Solving 34 39 77
History of Mathematics 26 37 %0
Other Upper Division Mathematics 37 637
Computer Programming 46 64
Sample N 671 565
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fewer than 40 percent of each group has had a course in the applications of
mathematics and only about a third has had a course' in the history of
mathematics.

The percentages of 7-9 and 10-12 mathematics teachers who have had various
numbers of calculus, computer science, and methods of teaching mathematics
courses are shown in Table 45. Roughly 7 out of 10 grade 7-9 mathematics
teachers meet or exceed the National Council of Teachers of Mathematics' (NCTM)
recommendation for a course in calculus; 58 percent have had a course in
computer gscience and 80 percent have had 1 or more courses in methods of
teaching mathematics as recommended by NCTM. At the 10-12 level, 64 percent of
the teachers have had at least 3 calculus courses as suggested by NCIM; 72
percent have had a course in computer science, but only 54 percent have had 2
or more courses devoted specifically to methods of teaching mathematics as
recommended by NCTM.

As shown in Table 46, most science and mathematics teachers at each grade
level are certified to teach in their states, although roughly 5 percent are
only provisionally certified (defined for this survey as lacking some
requirements). Not surprisingly, very few K-6 teachers are specifically
certified in mathematics or science (roughly 90 percent are certified in
elementary education); even fewer have degrees in mathematics, science, or
mathematics or science education.

While 62 percent of those teachers who are teaching 1 or more classes of
mathematics in grades 7-9 are certified by their states to teach mathematics,
only 48 percent have at least one degree In mathematics or mathematics
education. 1In contrast, &4 percent of 10-12 mathematics teachers are state-
certified in mathematics and 76 percent have degrees in mathematics and/or
mathematics education,

Most teachers of science in grades 7-12 are certified by their states to
teach one or more science subjects (73 percent of 7-9 science teachers and 89
percent of 10-12 science teachers}. Sixty-eight percent of 7-9 science
teachers and 84 percent of 10-12 science teachers have one or more degrees in

science or science education.?

7/ Many science teachers hold degrees in a single science discipline, e.g.,
biology or chemistry, but are assigned to teach several different science
subjects, Future analyses will focus on the relationship between certifica-
tion/degrees held and teaching assignments.
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Table 45
SECONDARY MATHEMATICS TEACHER COURSE BACKGROUND:
NUMBER OF COURSES IN CALCUhUS, COMPUTER SCIENCE
AND METHODS OF TEACHING MATHEMATICS

Number of Courses Percent of Teachers
7-9 10-12

A. Caleculus

0 29 6
1 15 7
2 15 16
3 18 24
4 9 20
2 5 10 20
Unknown 5 6
i

B. Computer Science
0 38 23
1 24 25
2 16 16
3 7 12
4 4 6
25 g 14
Unknown T4 5

C. Methods of Teaching Mathematics
0 14 11
1 24 ’ 29
2 21 24
3 16 12
2 4 20 18
Unknown 6 5

Sample N 671 565
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Table 46

TEACHER DEGREE AND CERTIFICATION STATUS

A. Mathematics Teachers

Percent of Teachers

K-6 7-9 10-12
Type of Certification
Not certified 1 5 4
Provisional 4 5 4
Regular 87 83 90
MissinglInconsistentl . 8 6 3
Fleld of Certification
Not certified 1 5 4
Mathematics? ' 9 62 84
Other field 86 28 10
Missing/Inconsistent! 5 5 1
Teaching Courses Uncertified to Teach
Yes NA 18 14
No NA 78 83
Missing/Inconsistent! NA 4 3
Degree Fields
Mathematics3 1 24 40
Mathematics and Mathematics Education3 0 6 12
Mathematics Education3 1 18 24
Other Field 97 52 25
Missing 1 0] 0
Sample N 686 671 565

1/ Inconsistent includes those who said they are certified but did not
indicate the field(s) of certification and those who said they are not
certified but indicated one or more fields of certification.

2/ These teachers may have been certified in other fields as well.

3/ These teachers may have degrees in other filelds as well.
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Table 46 {continued)

B. Science Teachers

Percent of Teachers

K-6 7-9 10-12
Type of Certification
Not certified 1 [ 4
Provisional 4 7 6
Regular 87 83 89
Missingllnconsiatentl 7 3 2
Field of Certification
Not certified 1 6 4
Sclence 9 73 89
Other field 86 17 5
Missingllnconsistentl 4 4 2
Teaching Courses Uncertified to Teach
Yes NA 25 20
No NA 71 75
Hissing/Inconsistentl NA 4 5
Degree Fields
Any Science3 2 49 60
Any Science and Scilence Educatdons 0 10 16
Science Educations 2 9 8
Other Field 95 3z 16
Missing 1 0 1
Sample N 710 658 1050

1/ Inconsistent includes those who said they are certified but did not
indicate the field(s) of certification and those who said they are not
certified but indicated one or more fields of certification.

2/ These teachers may have been certified in other fields as well.

3/ These teachers may have degrees in other fields as well.
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Chapter 6
PROFESSIONAL DEVELOPMENT

A, Overview

Chapter 5 described ths status of the sclence and mathematics teaching
force in terms of objective measures such as percent of mathematics teachers
with degrees In mathematies. This chapter focuses on teachers’ perceptions of
their qualifications, and on the opportunities they have for professional
development to address their needs. The following sections include data on
teachers® perceptions of thelr qualifications to (1) teach various subjects,
{2) use computers as an instructional tool, and (3) teach special needs

students, Data about professional development activities are also provided.

B. Perceptions of Teacher Qualifications

In both the 1977 and 1985-86 surveys, elementary teachers were asked to
rate their qualifications for teaching mathematics, science, seccial studies,
and reading; these results are shown in Table 47, In 1977, most elementary
teachers indicated they felt very well qualified to teach reading (63 percent);
corresponding figures were 49 percent for mathematics, 39 percent for social
studies, but only 22 percent for scilence. By 1985-86, the differences in
teacher perceptions about science and other subjects were even more marked.
While 82 percent of the teachers indicated they felt verf well qualified to
teach reading, 67 percent to teach mathematics, and 47 percent to teach social
studies, only 27 percent felt very well qualified to teach life sciences, 13
percent physical sciences, and 15 percent earth/space scilences. Science
subjects were the only ones in which more than &4 perceant of the teachers
indicated they felt "not well qualified." The percentages were larger for the
physical and earth sclences (23 and 22 percent respectively), than for life
sciences (11 percent). Similarly, when asked to name a specific science topic
they would find difficult to teach, the most commonly listed topics were
physics, chemistry, and, to a lesser extent, earth/space science topies.

As shown in Table 48, relatively few K-6 teachers (12 percent) consider
themselves to be "master" science teachers, in contrast to 38 percent in

mathematics. Nevertheless, most elementary science and mathematics teachers
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Tabie 47

ELEMENTARY TEACHERS’ PERCEPTIONS OF THEXIR QUALIFICATIONS TO TEACH VYARIOUS SUBJECTS
1877 and 1985-B8

1977 - 1096-88
Percent of Teachers BPercent of Teachara

Not Well Adequataly Yary Well Not Well Adequately Yery Vel

Qualified Qualified Quaiified Missing Qualified Qualified Quslified Misaina
Mathematics 4 48 49 1 1 38 8T 2
Sacial Studies é 64 a8 1 4 47 47 2
Reading K] 32 83 2 1 186 82 2
Sciesnce 18 ag 22 2 —_ - == -
Life Scilence - - -—- - 11 a8 27 2
Physical Sclence - -— - - 23 59 16 3
Earth/Space

- 22 -3 16 4

Sciences - - -

Sample M 1887 1398




A.

Mathematiecs

K-6
7-9
10-12

Science
K-6

7-9
10-12

Mathematics

K-6
7-9
10-12

Science
K-6

7-9
10-12

Table 48

TEACHER OPINIONS ABOUT THEIR SCIENCE AND MATHEMATICS
TEACHING BY SUBJECT AND GRADE RANGE

I conesider myself a "master" methematics (science) teacher.

Strongly No Strongly
Sample N Agrees Agree Opindon Disagree Disagree Missing
686 7 31 25 27 3 7
671 23 34 22 15 2 4
565 29 37 17 11 3 2
710 2 10 24 45 13 5
658 16 31 23 22 4 4
1050 26 35 24 11 1 3
B. I enjoy teaching mathematics (science).
686 40 47 2 2 2 7
671 61 32 1 1 1 4
565 67 28 1 1 1 2
710 25 41 20 7 1 5
658 53 39 0 2 2 4
1050 64 29 1 2 1 3
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Table 48 {continued)

C. My principal really does not understand the problems
of teaching mathematics (sclence).

Strongly

Sample N Apree Agree
Mathematics
K-6 686 2 6
7-9 671 4 16
1p0-12 565 9 20
Scilence
K-6 710 5 11
7=9 658 6 15
10-12 1050 13 19
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Strongly
Disapree Disagree Missing
24 40 21 7
19 40 17 6
22 36 12 1
25 33 20 6
19 39 14 6
14 39 13 2




indicated they enjoy teaching these subjects; 79 percent for science and 87
percent for mathematics. While 7-9 teachers were not as likely as their 10-12
counterparta to consider themselves "master" science or mathematies teachers,
(47 percent for 7-9 science, 61 percent for 10-12 science, 57 percent for 7-9
mathematics, and 66 percent for 10-12 mathematics) more than 90 percent of each
group indicated they enjoy teaching their subjects.

Secondary teachers were also asked if they were teaching any courses that
they do not feel adequately qualified to teach and; if so, to specify the
courses. The pércentages of science and mathematics teachers in 1977 and in
1985-86 who indicated they felt inadequately qualified to teach one or more of
thelr courses are shown in Table 49; the change from 13 percent to 6 percent of
high school scilence teachers feeling inadequately qualified is statistically
significant.

Table 49
PERCENT OF SECONDARY SCIENCE AND MATHEMATICS TEACHERS

WHO FEEL INADEQUATELY QUALIFIED TO TEACH ONE OR MORE OF THEIR COURSES
1977 AND 1985-86

Percent of Teachers

1977 Sample N 1985-86 Sample N
Science
7-9 13 535 11 658
10-12 13 586 6 1050
Mathematdics
7-9 11 550 9 671
10-12 5 548 4 569

Prinecipals were also asked to rate the competence of science, mathematics,
and for purpeses of comparison, social studies teachers, by indicating how many
teachers in their schools taught each of these subjects, and how maeny of these
they consider highly competent, competent, and not adequately prepared to teach
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the subject. Ae can be seen in Table 50, principals are generally quite
pleased with the abilities of their science, mathematics and social studies
teachers, especially at the high school level. Overall, only about 3 percent
of teachers in each subject are considered~inadequately prepared.

It is particularly interesting to note the similarity in overall ratings of
science and mathematics teacher competence between those provided by the
principals and those provided by the teachers themselves., For example, 57
percent of 7-9 mathematics teachers agreed or strongly agreed with the
statement "I consider myself a master mathematics teacher;" principals rated 59
percent highly competent. At the other end of the scale, roughly 3 percent of
secondary science and mathematics teachers strongly disagreed with that
statement, and principals rated roughly 3 percent of these teachers
inadequately prepared.

It is important to note that while most principals consider most of their
science and mathematics teachers to be well-prepared, averages tend to obscure
differences among schools. For example, while 31 percent of high school
principals consider all of their mathematics teachers to be highly competent,
12 percent of the schools have at least 1 inadequately prepared mathematics
teacher. And in small schools, 1 or 2 underprepared teachers will constltute &
substantial portion of the mathematics faculty.

In addition to questions about science and mathematics instruction in
general, teachers were asked specifically about the adequacy of their
preparation for using computers as an instructional tool. As shown in
Table 51, half or more of science and mathematics teachers at each grade level
feel totally or somewhat unprepared to use computers as an instructional tool.
While secondary teachers are somewhat more likely than elementary teachers to
perceive themselves as well prepared to use computers, fewer than 1 in 5
secondary science teachers and 1 in 4 secondary mathematics teachers rated
themselves well or very well prepared in this regard.

Table 52 shows the percent of teachers who have received various types of
training in the instructional uses of computers. Roughly 1 in 5 mathematics
teachers and 1 in 4 science teachers heve had no training 1n computer use.
While approximately half of all science and mathematics teachers have had some
in-service education in the use of computers, in many caeses this education was

limited to a total of less then 3 days. Secondary methematics teachers are
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SECONDARY PRINCIPAL RATINGS OF TEACHER COMPETENCE
BY SUBJECT AND GRADE RANGE

Mathematics
Highly competent

Competent
Not adequately prepared

Science
Highly competent

Competent
Not adequately prepared

Social Studies/History

Highly competent
Competent
Not adequately prepared

Table 50

Mean Percent of Teachers

85

1-9
Average Standard
Percent Error

59 3.93
38 3.96
3 0.89

100%

51 4.02

43 3.98
6 1.99

1002

55 3.63
43 3.65
2 .63

100%

10-12
Average Standard
Percent Error

67 1.97

3o 1.94
3 48

1007

72 1.85

25 1.80
3 W47

100%

72 1.97

25 1.83
3 54

100%




98

Tabie B1

TEACHER PERCEFPTIONS OF THEIR PREPARATION TO USE CODOMPUTERS
AS AN INSTRUCTIONAL ToOL

Percent of Teachears

Totally Somewhat Adequately Wall Very Well
Sample N Unprepared Unprepared Prepared Prepared Prepared "Missing

Mathematics

K-8 : 8886 18 41 28 -] 13 B

7-9 871 ” 19 32 25 1@ . 1@ 5

13-12 E85 14 38 21 11 17 1
Science

K-8 71@ 29 ae 20 B 3 5

7-9 858 21 41 19 11 8 ) 2

190-12 1868 20 37 2B 12 8 2




Table 52

TEACHER TRAINING IN THE
INSTRUCTIONAL USES OF COMPUTERS

Percent of Teachers

Mathematics Science
E-6 7-9 10-12 k-6 7-9 10-12

None 19 22 19 21 30 26
College Coursework 22 41 48 21 24 26
Less than 3 days’

in-service education 30 20 20 24 20 23
Three or more days’

in<service education 31 26 30 35 21 25
Self-taught 26 32 43 24 32 36
Other 8 5 6 5 7 5
Sample N 686 671 565 710 658 1050

87




more likely than elementary teachers or secondary scilence teachers to have had
college coursework related to computer use,

Federal law requlres that children with handicapping conditions be educated
in the least restrictive enviromment, and as a result many children with
speclal needs are now "mainstreamed” into regular classes. It is of
congiderable concern, therefore, that relatively few science and mathematics
teachers have recelved any training in educating handicapped children in the
regular classroom (see Table 53). While elementary teachers are more likely

than their secondary counterparts to have had college courses and in-service

Table 53

TEACHER TRAINING IN EDUCATING HANDICAPPED
CHILDREN IN THE REGULAR CLASSROOM

Percent of Teachers

Mathematics Scilence
K-6 7-9  10-12 k-6 7-9 10-12
None 48 60 66 59 62 66
College Courses 32 21 17 27 23 18
In-Service Workshops 21 16 18 15 19 18
Other 9 5 6 7 4 4
Sample N 686 671 565 710 658 1050

workshops 1n this area, overall more than half of all sclence and mathematics
teachers have had no training related to mainstreaming. Given the paucity of
training, it is neot at all surprising that teachers feel inadequately prepafed
to teach classes that include students with special needs--physically
handicapped, mentally retarded and learning disabled. As shown in Table 54,
half or more of all science and mathematics teachers in each grade range

consider themselves to be totally or somewhat unprepared to teach a class that
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A, Physically Hendicapped

Table 64

TEACHER PERCEPTIONS OF THEIR PREPARATION TO TEACH IN A CLASS THAT
INCLUDES CHILDREN WITH SPECIAL NEEDS

Sample N

Mathematics

K-8
7-9
1g-12

Science

K-8
7-9
18-12

886
8671
13

71@
esa
12509

B. Mentally Retarded

Mathematics

K-8
7-9
la-12

Science
K-8

7-9
1¢-12

888
671
E65

710
658
1859

Parceat of Teachers

Totally Somewhat Adeguately Yell Yery Well

Unprepared Unprepared Prepared Prepared Prepared Missing
18 32 256 12 8 8
25 27 28 8 8 6
2@ 34 29 13 4 1
28 34 24 7 4 5
22 34 28 9 4 3
19 3s 26 12 5 2
48 a3 12 [ B [
67 25 8 2 4 b
81 28 8 2 2 1
63 27 10 3 2 6
54 30 9 2 2 3
81 28 8 1 1 1
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Table 54 (continued)

Percent of Temchers

Totally Somewhat Adequately Well Very Well
Sample N Unprepared Unprepared Preparaed Prepared Preparead Missing

C. Learning Disabled
Mathematics

K-8 888 11 - 34 28 14 7 B

7-9 871 21 37 23 8 -3

18-12 6686 28 42 i9 7 3 1
Sciencse

K-8 718 19 32 ' 27 Q 8

7-9 as58 256 38 24 8 4 1

18-12 1dbd 289 41 21 -4 3




includes physically handicapped students. Even larger percentages feel
inadequately prepared to teach classes that Include mentally retarded students,
ranging from 73 percent for elementary mathematics to 89 percent for 10-12
science. While the percentages of teachers feeling inadequately prepared teo
teach learning disabled students are markedly lower than those for the mentally
retarded, they are never the less substantial (ranging from 45 to 70 percent);
again secondary teachers are more likely to feel unprepared than are elementary

teachers.

B, In-service Education and Qther Scurces of Assistance for Teachers

One way to help remedy any lnadequacies in teachers’ pre-service
preparation as well as to help teachers keep up with changes in their filelds is
to provide opportunities for in-service education. However, as shown in
Table 55, sizable proportions of sclence and mathematics teachers have not
taken a course for college credit in their subject for the last 10 years.

While many teachers have participated in professionel meetings, workshops, and
conferences related to sclence (or mathematics) teaching, the amount of time
devoted to these in-service education activities was typically less than §
hours during the previous year. (See Table 56.) Fewer than 1 in 10 elementary
teachers and only about 1 in 5 secondary science and mathematics teachers spent
as many as 16 hours on in-service education in the selected subject.

Teachers were also asked sbout their preferences for scheduling in-service
programs. These results are shown in Table 57. Roughly 60 percent of science
and mathematics teachers indicated they would be "very likely" to attend an in-
service program that interested them if it were offered on a teacher workday.
Summer programs and those offered after school would be somewhat less popular
(roughly a third of teachers would be very likely to attend), while only about
l in 5 secondary sclence and mathematics teachers and 1 in 7 elementary
teachers would be very likely to attend in-service programs In the evenlngs or
on Saturdays.

While in-service education is often a good way to help teachers stay
current, there are other ways that teachers learn about new developments in
their fields. A major concern in education in general, and in science and
mathematics education in particular, is the dissemination of research findings.

For this reascn, teachers were asked how likely they would be to use each of a
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Tab

le 55

LAST COURSE FOR COLLEGE CREDIT IN SUBJECT

Percent of Teachers

Bcilence Mathematics
K-6 7-9 10-12 K-6 7-9 10-12
Prior to 1975 39 18 20 36 27 25
1975 to 1982 31 28 3l 29 31 3z
1983 or later 16 47 46 24 34 38
Unknown 13 7 3 10 8 5
Sample N 710 638 1050 686 671 565
Table 36
TOTAL AMOUNT OF TIME SPENT ON IN-SERVICE
EDUCATION IN SUBJECT IN LAST 12 MONTHS
Percent of Teachers
Science Mathematies
K-6 7-8 10-12 K-6 7-9 10-12
None 50 30 27 41 31 35
Less than 6 hours 22 22 23 29 25 18
6-15 hours 13 22 25 15 22 21
16-35 hours 4 12 12 3 11 13
More than 35 hours 3 10 12 3 8 10
Unknown 3 4 1 7 4 3
Sample N 710 658 1050 686 671 565
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Table 57

TEACHER PREFERENCES FOR SCHEDULING IN-SERVICE PROGRAMS

Percent of Teachers "Very Likely to Attend"
Program of Interest

Science Mathematics
K-6 7-9 10-12 K-6 7-9 10-12
After School 30 33 28 33 33 34
Evenings 15 21 23 14 24 19
Saturdays 12 20 21 1117 18
Summers 32 43 46 39 33 40
Teacher workdays 60 57 62 64 58 61
Sample N 710 658 1050 686 671 565
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number of information sources 1f they wanted to find out about the research
related to & tople such as science/mathematics anxiety or sex differences in
learning; these results are shown in Table. 58. In each subject/grade range
combination teachers are likely to depend on in-service programs and other
teachers as sources of informatien. Elementary science and mathematics
teachers are more likely than thelr secondary counterparts to use local subject
specilalists, prineipals, and ceonsultants as information sources, while
secondary science and mathematics teachers are more likely to make use of
meetings of professional organizations. Science teachers, especially at the
elementary level, are more likely than mathematics teachers to use newspapers,
magazines, television and radio, while secondary science teachers are more
likely than the others to use journals and research reviews. Relatively few
scilence and mathematics teachers make use of state department personnel or
publishers and sales representatives as information sources.

Teachers were also asked if there were any professional magazines or
journals that they find particularly helpful in teaching a selected
sclencefmathematics class. As shown in Table 59, science teachers, especially
secondary scilence teachers, are more likely than mathematics teachers te find
professional journals helﬁful in their teaching. Also, as shown in Table 60,
sclence teachers appear to have a much larger wvariety of magazines/journals
avallable for use as instructional resocurces, For example, only 2 journals
ware listed by as many as 3 percent of the 7-9 methematics teachers, and only

one, the Mathematics Teacher, by that many 10-12 mathematics teachers, while 10

journals were named by at least 3 percent of the 10-12 science teachers.

Recent national reports, emphasizing the importance of excellence in
education to the economic well-being of the United States, have encouraged
business and industry to help schools in whatever ways they can. The 1985-86
National Survey of Science and Mathematics Education asked teachers 1f they had
recelived any assistance from private industry in the last year, and if seo, to
indicate the types of assistance they had received. These results are
presented in Table 61. Roughly 1 in 3 elementary teachers and seceondary
science teachers received assistance from private industry in the last year,
compared to fewer than 1 in 5 secondary mathematics teachers. The most common

types of assistance were curriculum materials and guest speakers.
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Table 58

TEACHER SOURCES OF INFORMATION ABOUT EDUCATIONAL RESEARCH
BY SUBJECT AND GRADE RANGE

Percent of Teachers "Very Likely" to Use Each Source

Science Mathematics

K-6 7-9 10-12 K-6 7-9 10-12
Other teachers 44 37 43 41 37 40
Principals 20 9 7 22 15 9
Local subject
specilalists/coordinaters 37 32 26 36 30 25
State Department
personnel 9 10 8 8 9 8
Consultants 23 16 13 21 16 13
College courses 27 46 41 34 33 32
In-service programs 53 41 33 46 37 36
Meetings of professicnal
organizations 14 20 25 17 27 29
Journals 34 52 54 36 40 41
Research reviews 27 39 40 32 32 34
Newspapers/magazines 45 39 39 28 24 20
Television/radio 35 22 26 15 14 9
Publishers and sales
representatives 8 6 4 7 5 3
Sample N 710 658 1050 686 671 565
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Science
K-6
7-9

10-12

Mathematics

K-6

7-9

10-12

Table 59

Percent of Classes

1985-86

d
i)
0

|

30

44

51

15

22

20

63

52

45

79

73

76

Missing or Sample

USE OF PROFESSIONAL MAGAZINES/JOURNALS
IN TEACHING SELECTED CLASS

1977

Inconsistent® N Yes
5 710 22
4 658 37
4 1050 61
6 686 19
3 671 32
4 565 a5

68

52

31

74

64

62

Missing or
Inconsistent®

10

11

Sample

538
535

586

574
550

548

¥ Inconsistent includes cases where teachers indicated they are not using journals

but went on to list journals used and cases where they said they use particular
journals but omitted the names.
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Table 60

Mathematics Teacher

Mathematics Teacher

National Geographic
Science and Children

The Science Teacher
National Geographic

Science and Children

The Science Teacher
Scientific American

Journal of Chemical Educaticn

The Physics Teacher

National Geographic

A. Mathematics Journal
K-6 Arithmetic Teacher
(N=686) Instructor
7-9
(N=671) Arithmetic Teacher
10-12
(N=565)
B. Science
K-6 Ranger Rick
(N=710)
7-9 Discover
(N=658)
Science Digest
Current Science
10-12 Science B85/86
{N=1050}
Discover
Science Digest
Science News
3-2-1 Contact
*

Any journal used by 3 percent or more of the classes at a particular

grade level is included in this table.

o7

PROFESSIONAL MAGAZINES/JOURNALS LISTED
AS "PARTICULARLY HELPFUL" BY SUBJECT AND GRADE RANGE™

Percent

of Classes

4
4

O

13

w o

£ U O~ SO

PNy OO®O




Table 68

AVAILABILITY OF COMPUTERS FOR SCIENCE
AND MATHEMATICS INSTRUCTION

Percent of Classes

Mathematics Science

X-6 7=9 10-12 E-6 7-9 10-12
Not available 27 28 24 33 iz 24
Available but gquite
difficult to access 20 22 23 13 25 28
Available but somewhat
difficult to access 24 23 23 21 25 27
Readily available 25 26 . 29 25 16 20
Missing/inconsistent 4 1 2 4 2 2
Sample N 686 671 565 710 658 1050
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Research on effective schools has highlighted the importance of the
principal as instructional leader in the schools. The typical principal in
U.S. schools is a 46-year-old white male, with 10 years of teaching experience
before becoming principal and 9 years of experience as a principal, including
6 years at his current school. (See Tables 62 and 63.)

While having an experienced cadre of principals can contribute greatly to
the smooth functioning of schools, it is important that principals, like
teachers, be given the opportunity to up-grade their skills. For this reason,
principals were asked if they had attended any workshops or conferences in the
last 3 years on a geries of topics, including science and mathematics teaching.
As shown in Tﬁble 64, more than 90 percent of principals in each grade range
have attended workshops on instructicnal leadership and almost that many on
school organization and management. Roughly 3 out of 4 have attended workshops
related to the instructional uses of computers, and many, especially high
school principals, have had in-service work on the administrative uses of
computers.

Since principals are responsible for instructional leadership across the
curriculum, it is not surprising that the percentages participating in
workshops on a particular subject area are generally lower than those for
school-wide concerns. At each grade range principals were more likely to have
attended workshops related to reading/language arts/English teaching than any
other subject, with 76 percent of elementary principals and roughly half of
secondary principals participating.

The need for the principal to be able to assist teachers in improving
instruction in individual subject areas is particularly important at the
elementary level. While approximately 60 percent of high schools and more than
half of all schools with grades 7, 8, or 9 have persons other than the
principal specifically designated to coordinate sclence and mathematics
instructions, only about a third of elementary schoocls have such persons, (see
Table 65).

Earlier it wés noted that elementary teachers are in fact more likely than
secondary teachers to consult their principals for information about
educational research, probably due at least in part to the fact that they do
not have department chairpersons to help in this way. The survey also provides

evidence that elementary teachers feel that their principals have a good idea
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Table 62

PRINCIPAL EXPERIENCE BY SAMPLE GRADE RANGE

Number of Years

¥-6 7-9 10-12
Standard Standard Standard
Mean Error Mean Errer Mean Error
Age 46.3 .52 46.7 .99 44.8 .58
Teaching Experlence 11.0 .50 10.1 .74 9.8 .38
Prinecipal 9.7 W57 9.1 .76 B.6 a7
Prineipal at "
this school 5.9 - 37 6.4 -43 5.9 <45
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PRINCIPAL CHARACTERISTICS BY SAMPLE GRADE RANGE

Table 63

Percent of Principals

K-6 7-9 10-12
Sex
Male 68 74 91
Female 32 25 9
Missing 0 1 0
Race
White (not of Hispanic origin) 90 94 95
Black (not of Hispanic Origin) 6 5 3
Hispanie 3 1 1
American Indian or Alaskan Native 0 0 0
Asian or Pacific Islander 1 0 0
Misgsing 0 1 1
Age
Less than 30 0 4 1
31-40 24 25 29
41-50 45 35 46
51-60 25 28 20
Greater than 60 2 7 3
Missing 3 2 2
Undergraduate Major
Mathematics/Math Education 11 11 13
Scilence/Science Education 7 7 13
Both science and math 1 2 1
Other 81 80 74
Sample N 365 348 360
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PRINCIPAL ATTENDANCE AT WORKSHOPS/CONFERENCES

Table 64

ON A NUMBER OF TOPICS BY GRADE RANGE

Percent of Principals

K-6  7-9  10-12
Instructional Leadership 94 91 95
School Organization/Management 88 87 93
Instructional Uses of Computers 82 72 81
Adéinistrative Uses of Computers 55 54 71
Reading/Language Arts/English Teaching 76 55 46
Mathematics Teaching 51 39 30
Science Teaching 42 35 28
Social Studies/History Teaching 34 36 26
Sample N 365 348 360
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Table 65
DESIGNATED COORDINATORS OF SCIENCE AND
MATHEMATICS. INSTRUCTION
BY SAMPLE GRADE RANGE

Percent of Schools

X-6 7-9 10-12
Mathematics Instruction 35 56 60
Science Instruction 37 51 59
Instructional Uses of Computers 53 62 70
Sample N 365 348 360
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of the challenges they face, perhaps because elementary schools tend to be
smaller than secondary schools, thus allowing more interaction between
principals and individual teachers. For example, as was shown in Table 48,
only 8 percent of K-6 teachers agreed with the statement, "My principal really
does not understand the problems of teaching mathematiles," compared to 20
percent of 7-9 and 29 percent of 10-12 mathematics teachers. The climate
appears right for elementary teachers to get help from their principals.
Unfortunately, there is evidence that elementary principals are often not
adequately prepared to provide this assistance in the areas of science and
mathematics education. Table 66 shows the percent of principals who indicated
they were not well qualified, adequately qualified, and very well qualified to
supervise each of a number of subjects. Sizable numbers of principals feel
inadequately qualified to supervise science instruction, especilally the
physical and earth/space sclences, precisely those areas in which large numbers
of elementary teachers are most likely to need help. Only about 1 in 4
principals feels very well qualified to supervise each sclence area, and about

1 in 3 in mathematics, compared te about 1 dn 2 for social studies and English.
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Table 66

PRINCIPALS* PERCEPTIONS OF THEIR QUALIFICATION TO
SUPERVISE EACH SUBJECT BY SAMPLE GRADE RANGE

Percent of Principals

Reading/

Earth/  Social Language
Life Physical Space Studies/ Arts/

Mathematics Science Science Science History English

K-6

Not well qualified 9 15 20 23 4 4
Adequately qualified 50 55 56 55 43 39
Very well qualified 41 29 23 27 52 57

{(Sample N = 365)

1=9

Not well qualified 15 13 13 15 4 10
Adequately qualified 60 57 57 62 41 43
Very well qualified 26 28 24 22 ~ 55 46

{(Sample N = 348)

10-12

Not well qualified 16 13 21 24 4 8
Adequately qualified 52 58 54 54 43 47
Yery well qualified 30 23 24 20 52 44

(Sample N = 360)
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Chapter 7
FACTORS WHICH AFFECT INSTRUCTION IN
SCIENCE AND MATHEMATICS EDUCATION

A. OQverview

In both the 1977 and 1985-86 surveys, principals were asked about the
avallability of various instructional resocurces in their schools, and both
teachers and principals were asked about problems in science and mathematics
instruction in their schools. Due to current concern about the impending
shortages of sclence and mathematics teachers, the 1985-86 survey also included
questions about teacher supply and demand. These results are presented in the

following sections.

B. Availability of Instructional Rescurces

Table 67 shows the percent of schools that have each of a number of
instructional resources avallable to students. Not surprisingly, there has
been a very large increase since 1977 in the number of schools with computers.
- For example, 90 percent of schools with one or more of the grades 7-9 now have
computers compared to 16 percent in 1977. There has alsc been a marked
increase in the number of schools with hand-held calculators, with, for
example, B3 percent of junior high schools now having calculators compared to
49 percent in 1977. Otherwise; changes in percentages since 1977 were
generally not statistically significant.

In addition to computers and caleculators, instructional resources found in
most schools include microscopes, videocassette recorders, cameras, models
{fe.g., the solar system, parts of organisms, mathematical figures), learning
regource centers, and small group meeting rooms, and at the secondary level
gscilence laboratoriesiand darkrooms, Less than one-third of schools have
telescopes, greenhouses, outdoor study areas, or mathematics laboratories, and.
fewer than 1 in 10 have such resources as a weather station, a wvivarium or &
portable planetarium,.

The fact that most schools have computers does not necessarily mean that
computers are heavily used in science and mathematies instruction. As shown in

Table 68, roughly half of all science and mathematics teachers at each grade
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Table 67

AVAILABILITY OF SELECTED INSTRUCTIONAL
RESOURCES BY SAMPLE GRADE RANGE
1977 and 1985-86

1977 1985-86
Equipment K-6 7-9 10-12 K-6 7-9 10-12
Computers or
computer terminals 7 16 36 90 g0 98
Greenhouse 6 15 26 5 12 30
Telescape 18 25 29 26 29 29
Darkroom 14 37 75 13 42 73
Weather Station 9 14 22 S 10 7
Hand-held
calculators 32 49 77 71 83 94

Microscopes 84 95 95 84 97 99
Cameras 35 51 31 43 60 84
Models (e.g.,

the solar system} 80 14 79 80 82 92
Small group

meeting room 44 56 59 50 56 59"
Mathematics

laboratory 16 31 15 10 17 21
Learning resource

center - - -- 62 62 67
Sclence laboratory - - - 27 70 91
Outdoor study area - -—- - 30 29 31
Vivarium - -- - 1 5 3
Portable

planetarium - -- -- 6 7 6
Videocassette recorder - - - 87 82 38
Videodise players* -- - - 29 41 43
Sample N 609 298 270 365 348 360

* The data on availability of videodisc players are suspectj they are much
larger than those reported by other recent studies. It 1s possible that
some principals did not distinguish between videodise players and videocassette
players.
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Tabl

e 68

AVAILABILITY OF COMPUTERS FOR SCIENCE
AND MATHEMATICS INSTRUCTION

Percent of Clasges

Mathematics Science

K-6 7-9 10-~12 K-6 7-9 10-12
Net available 27 28 24 33 32 24
Available but guite
difficult to access 20 22 23 18 25 28
Available but somewhat
difficult to access 24 23 23 21 25 27
Readily available 25 26 29 25 16 20
Missing/inconsistent 4 1 2 4 2 2
Sample N 686 671 565 710 658 1050
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level reported that computers are either not available for use in the randomly
selected class or are quite difficult to access, Only about 1 in 4 mathematies
classes and 1 in 5 science classes have computers readily available for their
use,

Principals who indicated that computers are used as part of their students’
instructional programs were asked to indicate the year they first had computers
available for instructional use. These results are shown in Table 69. High
schocls are considerably more likely than elementary and middle/junior high
schools to have had computers available for a number of years -- 30 percent of
schools with grades 10-12 but only 7 percent of K-6 schools and 14 percent of
schools with grades 7-9 had computers available before 1980.

Table 70 shows the average number of computers (in schools that have
computers) at each grade range. Note that the average number of computers
increases substantiaslly with grade range. At each grade range, schools have
many more microcomputers than computer terminals connected to mini or mainframe
computers. More of these computers are grouped in a central computer lab than

are distributed in classrooms.

C. Problems in Science and Mathematics Instruction

Teachers and principals were given a list of "factors" that might affect
science Iinstruction in their scheol and asked te indicate which, if any, cause
serious problems. As shown in Table 71, resource problems such as inadequate
facilivies, Insufficient funds for purchasing equipment and supplies, lack of
materials for Iindividualizing instruction, and lnadequate access toc computers
are often cited as serious problems in science instruction. In additicn, a
substantial number of principals and teachers see inadequate student reading
abilities as deterrents to effective science instruction., Teachers are
generally meore likely than principals to view large class sizes as a serious
problem in science.

At the elementary level, lack of teacher planning time and insufficient
time to teach sclence are often cited as serlous problems; the belief that
science is. legs Important than other subjects was less frequently cited. Many
prineipals, but relatively few teachers, consider inadequate teacher

preparation and lack of teacher interest in science to be serious problems.
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Table 69

YEAR COMPUTERS WERE FIRST
AVATLABLE FOR INSTRUCTIONAL USE

Percent of Schools®

K-6 7-9 10-12
Before 1980 7 14 3o
1980 13 13 15
1981 10 8 12
1982 18 14 21
1983 27 20 13
1984 14 18 3
1985 9 13 3
Missing 2 1 2
Sample N 316 313 349

*

Schools that do not yet have computers available and those that provided
inconsistent responses (e.g., said they do not have computers but circled the
year first avallable) were excluded from these analyses.
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Totel No.
of Compytors
Standard

Nean Error

K-8 11.8 .78
7-9 17.8 1.62
1ip-12 27.7 1.82

Table 798

AVERAGE NUMBER OF COMPUTERS
IN SCHOOLS BY GRADE RAMGE!

No . No. of No. in Computer Ho .
of Termineis Micresomputers Leberatory . Clasgroom
Standard Standard Standard Standard
Hewn Erroc.. ¥enn Erree Mean Eefor . Hean Ercor
1.6 .42 19.23 .59 8.7 .67 .12 .41
1.8 .39 15.9 1.38 11.8 1.11 8.256 T2
3.4 .71 24.3 1.48 19.6 1.23 B.14 .88

1/ Only those schoecls which indtented thsy have computers snd provided consistent dats were inciuded

in these snalyses.
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Table 71

PERCENMT OF PRINCIPALS AND TEACHERS INDICATING THAT EACH FACTOR IS A

SERIDUS PROBLEM IN THEIR SCHOOL,

A. Science

BY SUBJECT AND GRADE RAMGE

1977 1985-88
Isschers Principalis Teachers Principals
K-8 71-3 18-12 K-8 I-3 18~12 K-6 -9 18-12 K-& I-3 18-12

a. Belisf that sciences iz less

impartant than other subjects ] -] 6 28 i1 5 B & 5 13 B [
b. Inadequate facitlities 28 28 26 43 49 18 25 206 18 ag 27 18
¢. Insufficiont funds for purchasing

equipment and suppiies 29 24 27 40 3z 24 E1-] 28 23 42 40 28
d. Lack of materials for individuxlizing

instruction . kL 27 28 a8 21 18 38 27 28 29 21 13
o. Insufficient numbers of textbooks 11 T 8 B & 3 11 4 £ B [ 2
f. Lack of student interast in science 3 19 28 8- 19 21 3 14 18 & 18 28
g. Inadequate student reading abilities Y 48 46 23 4 44 13 19 23 21 28 28
h, Lack of teacher interest in science 5 2 1 23 8 1 7 2 1 18 & 1
i. Tescharsx inadequately prepsred to

teach science 9 £} 2 29 a 2 9 B 2 26 9 4
j. Lack of tsacher planning time 22 7 14 22 e ] 24 13 13 18 ? 10
k. Not snough time to teach sciance 1¢ 4 18 17 8 1 21 9 18 20 4 4
1. Class sites too large 12 19 22 12 12 13 16 19 18 9 13 9
m. Difficulty in maintaining discipline [ 8 9 7 7 8 4 g 8 4 B 2
n. Inadequate articulation of instruction

aeross grade lovels 9 1a 11 18 16 13 7 3 7 11 14 9
o. Inadequate diversity of science slectivas B -] 11 2 Hi 12 5 4 4 4 [ 10
p. Low enroliments in sciance coursas 2 4 7 [ 8 20 2 2 4 a i 9
q. Foor quality of textbooks -- - - -- - - 11 [ 6 & 4 2
r. Inadequate accass to computars -- -— -= - - - 18 23 17 19 18 21
s, Student absences - - - - -— -- 3 11 17 13 8 11
Sample E58 B3& [3:1:3 809 298 2718 110 668 1868 EL:13 ads 1.1
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Table 71 (continued)

PERCENT OF PRINCIPALS AND TEACHERS INDILATING THAT EACH FACLTOR IS A
SERIOUS PROBLEM IN THEIR SCHOOL,

BY SUBJECT AMD GRADE RANGE

B. Mathomstics
1977 1985-26
Isachers Principals Teachars Erincipals
k-6 1-8  10-12 k=8 7-3 1812 K-8  7-3  le-12 K-8  7-g  le-12

a. Belief that math iz less

important than other subjects 1 2 [ 1 3 8 2 2 2 2 2 k)
b. Inadequate fTacilities 3 1a 7 a il b 4 3 5 g g g
c. Insufficient funds for purchasinag

squipment and suppliaes 13 13 4 16 19 16 15 11 11 9 18 22 11
d. tLack of materiafs for individuslizing

instructian 17 21 19 17 14 23 14 16 18 18 12 11
«. Insufficient anumbers of textbooks 4 8 8 2 4 a 4 [ 4 2 3 1
f. Lack of student interest in math 4 31 a9 7 22 23 B 22 22 B 18 26
g- Inadequate student reading sbilities 16 42 3% 1@ 24 29 9 18 23 14 22 21
h. Lack of teacher interesat in math 4 2 2 2 1 4 2 1 1 4 B 1
i. Teachera inadequately prepared to

toach math 4 5 3 3 3 2 2 3 3 a 7 4
i- Lack of tescher planning timae 15 8 4 14 7 k] 13 5 6 11 T 11
k. Hot snough time to teach math 4 4 & 4 1 ] 4 5 4 2] 3 1
{. Class sizes too large 17 23 24 18 13 B 18 16 12 9 byl 1
m, Difficelty Tn maintaining discipline 8 12 11 3 5 8 4 8 7 4 ? 4
n, Inadequate articulastion of instruckion ' .

scross grads levels 8 18 18 8 14 14 4 7 8 -7 13 1a
o. Insdequate diversity of math slectives 4 é 12 1 6 11 3 8 & 3 4 9
p- Low enrollments in math courses 1 4 7 ] 8 21 1 1 3 -] 2 7
q. Poor quality of textbooks - - - -— - - 3 g 8 3 5 1
r. Inadequate sccess to computers - -- - - - - 18 18 14 21 15 22
5. Student absences - - - - - - a 13 24 -] 9 11
Sample 11:] 1.7 648 &ag 298 270 888 871 1-1-73 386 348 1.1}




Elementary teachera tend to be more concerned than their secondary counterparts
about the quality of science textbooks as well as about an inadequate supply of
textboocks., Secondary science‘teachers, on the other hand, were more likely to
cite student attitudes and behaviors as problems, including lack of student
intereat.in sclence and student absences. Relatively few principals or sclence
teachers indicated that articulation of instruction across grade levels,
inadequate diversity of electives, low enrollments in sciunce courses, or
difficﬁlty in maintaining discipline caused serious problems in science
instruction in their schools.,

In mathematics, the problems most frequently cited as serious were
inadequate access to computers, lack of materials for individualizing
instructien, insufficient funds for purchasing equipment and supplies, and
class size. As in scilence instruction, elementary mathematics teachers are
more likely than their secondary school counterparts to consider lack of
teacher planning time a major problem. Sizable numbers of teachers and
principals consider lack of student interest in mathematics and inadequate
student reading abilities to be serious problems in secondary mathematies.

Many high school mathematics teachers are alse very concerned about student
absences.

Relatively few teachers and principals are concerned about inadequate
facilities for mathematics Instruction, and very few think the perceived
unimportance of mathematics causes problems., Also, as was the case Iin science,
relatively few principals or mathematics teachers indicated that articulation
of instruction across grade levels, inadequate diversity of electives, low
enrollments in mathematics courses, or difficulty in maintaining discipline are
serious problems in mathematies instructien.

Overall the 1985-86 results are quite similar to those in 1977: resource-
related problems are most frequently cited as seriecus (with the notable
exception of numbers of textbooks), while difficulty in maintaining discipline
1s rarely considered a serious problem {in seclence or mathematics instructien.
The most striking change since 1977 1is in the perception of student reading
abilities as a serious problem for sclence and mathematics instruction. for
example, in 1985-86, 20 to 25 percent of 7-9 and 10-12 science teachers and

principals cited inadequate student reading abilities as a seriocus problem for

115




sclence insttuction, down from 40 te 45 percent in 1977, It is not clear
whether this change is due to less difficult textbooks, improved students

reading abilities, ot other factors,

D. Teacher Supply and Demand

In order to get an indication of the nature and extent of teacher short-
ages, the 1985-86 survey asked secondary principals if they were experiencing
any difficulty in hiring fully qualified teachers teo £1i1l vacancies in varilous
subjects. As shown in Table 72, the most serious shortages appeared to be in
physics, chemistry, computer scilence, mathematics and foreign language.

Secondary principals were also asked 1if their school districts provided
each of a number of incentives to teachers Iin shortage areas. As can be seen
in Table 73, while subsidized retraining for teachers is somewhat more commeon
then differentiel salaries and extended contracts, none of these incentives is
widespread. Prineipals andf/or teachers were alsc asked for their opinions on a
number of items related to the supply of qualified science and mathematics
teacherst Would teachers prefer ll-month contracts? Should there be
differential pay for teachers in shortage areas? Should prospective teachers
be required to pass subject matter competency tests? What about experienced
teachers? Finally, should industry sclentists and mathematicians be allowed to
teach in the public schools? The results for these items are shown in
Table 74.

Typically teachers are empleyed in 9 or 10-month contracts. Many of the
proposals for "“career ladders" for teachers advocate providing opportunities
for master teachers to work on curriculum development and in-service education
of less qualified teachers during the summer. The intent would be to help
retain highly qualified teachers both by providing them with opportunities for
prefessional growth and by ellowing them to increese their income., As Table 74
shows, however, most teachers do not want ll-month contracts. Differential pay
for teachers in shortage areas tends to be favored by secondary principals, who
must be able to f£ill thelr teaching vacancles, and by secondary science and
mathematics teachers, who would be most likely to receive thils extra pay, but

not by elementary teachers who are at present not in short supply. More than
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Table 72

DIFFICULTY IN HIRING FULLY QUALIFIED TEACHERS
FOR VACANCIES IN SELECTED SUBJECTS®

Percent of High Schools

Subjiect N Percent
Physics 232 72
Chemistry 237 63 |
Computer Sclence 223 62
Mathematics 269 57
Foreign Language 247 52
Biology/Life Science 237 38
Physical Scilence 200 38
Earth/Space Science 170 38
Special Education 225 37
General Scilence 170 27
Social Studies 172 6

Sample N = 360

* Schools that indicated "No Vacancies/Does Not Apply" for a particular

subject were not included in the analysis for that subject.
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Table 73

INCENTIVES FOR TEACHERS IN SHORTAGE AREAS

Percent of Schools Affected

7-9 10-12
Extended contracts 8 8
Differential salaries 9 12
Subsidized retraining for teachers
to change to a field specified as
a shortage area 14 17
Sample N 348 360
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Table 74

TEACHER AND PRINCIPAL OPINICNS ABOUT
TEACHER SUPPLY ISSUES

Percent Agreeingl

Mathematics Science Prineipals

K-6 7-9 10-12 K-6 7-9 10-12 K-6 /-8 10-12
a. I would like an 14 20 23 16 20 23 -—- -- ==
ll-month contract
b, I am in favor of 22 47 61 24 56 59 36 40 49
differential pay for
teachers in shortage
areas
c. Prospective teachers 62 58 72 61 64 66 81 90 g2
should have to pass
subject matter
competency tests
d. Experienced 32 36 26 33 38 37 55 46 46
teachers should have
to pass subject
matter competency
tests
Sample N 686 671 565 710 658 1050 365 348 360
1/ Responded “Strongly Agree" or "Agree"; other cholces were no opinion,

disagree, strongly disagree.
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60 percent of teachers and more than 80 percent of principals are in favor of
requiring prospective teachers to pass gubject matter competency tests;
considerably fewer would also like experienced teachers to have to take such
tests. The only surprising note was the substantial numbers of principals and
teachers who agreed that industry sclentists and mathematicians should be
allowed to teach in the public schools, presumably without certification;

percentages for the various groups ranged from 30 to 45 percent.
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Appendix A
Sample Design and Sample Weights

The National Survey of Science and Mathematics Education utilized a
national probability sample of schools, principals, and teachers in grades
K through 12. The sample was designed so that nationel estimates of
teacher preparation, course offerings and enrollments, and classroom
practices could be made from the sample data. The sample design also
ensured that estimates could be made for wvarious subpopulations such as
those in a particular reglon or a particular type of community.

A probability sample requires that every member of the population being
sampled must have a positive chance of being selected. The sample design
for this survey ensured that every principal or headmaster and teacher of
mathematics andfor aclence in grades K-12 in the 50 states and the District
of Columbia had a chance of being selected.

For this study,'RTI used a two-stage probabillity sampling design with
schoels as the first stage sampling units and teachers as the second stage
units. In the first sampling stage, RTI selected three independent grade-
specific probability samples of schools with 425 schools in each sample.
Schools were classified according to whether they contained grades K
through 6, grades 7 through 9, or grades 10 through 12. Schools containing
grades spanning two or more of the grade ranges were eligible to be
selected for multiple samples. In each of the sampled schools, the
principal was asked to provide a 1list of teachers with indication of
course(s) taught by the teacher. In the second stage of sampling, a sample

of 6,156 science and mathematics teachers was selected from these lists.

A, Tarpget Population

The target populations for this survey include (1) all public and
private school principals or headmasters and (2) all publiec and private
school teachers who teach sclence or mathematies in any of the grades K
through 12 in the 50 states and the District of Celumbia. For the
prinecipal target population, domains of interest were defined by grade
range served by the school, K-6, 7-9, and 10-12. Within the teacher target

population, the domains of interest were defined by grade range for which




the school was selected, the classroom setting, and the subject(s) taught
by the teacher. The c¢lassroom setting was classified by whether the
teacher taught all subjects to the students in a class (that is, a self-
contained classroom setting) or whether the teacher or the students change
classrooms for instruction in academic subjects. For teachers in schools
selected for grades K-6 and grades 7~%, the teacher domains were!

1. science only;

2. mathematics only;

_ 3. science and mathematlecs (not in self-contained setting)}; and

4. self-contained classes
For teachers in schools sampled for the grades 10-12, the teacher domains,
developed to be exhaustive and mutually exclusive, were:

1. biology only or biology and other sclences (excluding chemistry,

physies, and earth scilence);

2. bilology and chemistry, physica, or earth science;

3. chemistry only;

4. physics only;

5. earth sclence only;

6. mathematics and sclence;

7. calculus/advanced mathematics only;

8. other mathematics/computer science only; and

9. calculus/advanced mathematics and other mathematics/computer

science.

B. Sampling Design

The sampling design was a two stage design performed independently on
three grade range specific sampling frames. In the first stage, RTI
selected schools (and, hence, the school principal or headmaster) using a
probability proportional to size with minimal replacement selection scheme
developed by Chromy (Chromy 1981). The size measure was the estimated
number of teachers in the grade range. For each sampled school, the school
officials were requested to provide a 1list of teachers. For each teacher,
the school official was requested to indicate whether the teacher taught in
a self-contained classroom or the-type of mathematics or science taught by
the teacher. In the second sampling stage, RTI selected a sample of

teachers from each subject specific frame.




C. School Sampling

The selection of schools required three activities:
1. construction of grade range specific frames;

2. computation of a size measure for each school} and
3. stratification and selection of schools,

These activities are described below.

l. Construction of Grade Specific Frames

The school sampling frames were constructed £from the Quality
Education Datsa, Inc. (QED) database which included schoel name and address,
principal name, student enrollment, teacher count, and other data for
public and private schools in the United States. The QED database alsc
contains data items that indicate specific grades served.

The specific grade range data items consist of two paired data items.
The first paired set of data items provides the lowest and highest grades
taught in the school when & school serves consecutive grades (e.g.; grades
K-6, or K~12), The second paired set 1s used when the school has twe
separate consecutive grade ranges or a split grade range {for example, a

school with kindergarten and grades 4-6). The grades are coded as follows:

P = preschool C = twelfth grade

K = kindergarten D = special education

1-9 = actual grade E = vocational/technical

A = tenth grade F = adult education

B = eleventh grade G = alternative/continuation

Schools with only preschool, special = education, adult education,
vocational/technical schools, or alternative/continuing education were
excluded from the frames. Since grade range served varies among schools, a
school could be included in two or more grade range specific frames. A
school included in more than one grade range frame could be selected for
one or mere grade range samples; only a few schools were selected for more
than one grade range sample. The schoels frame sizes were 74,777 K-6

schools, 49,940 7-9 schools, and 22,053 10-12 schools.




2, Computation of Size Measure

For most schools, QED data contained a teacher count. From this
teacher count and the number of grades served in the schoel, RTI computed
an average number of teachers per grade i1in each school. A grade range
specific estimated number of teachers in the school was computed from the
average number of teachers per grade times the number of grades served in
the grade range. This estimated number of teachers was used as the school

size measure, That 1s;, where MOSy is the school size measure for domain d,
MOS4 = (Ave. Number of Teachers) * (Number of Grades in Domain d).

Approximately 180 schools had a zerec teacher count and approximately 129 of
these had a non zero student enrollment. The 51 schools with both a zero
teacher count and a zero student count were excluded from the sampling
frames. For the schools with positive student counts, RTI used the student
enrollment and the state specific students per teacher ratios contained in
Tables 36 and 40 of the Digest of Education Statistics, 1983-1984 (DE 1984)
to compute an estimated teacher count, An average number of teachers per
grade was computed from the estimated teacher count and an estimated size

measure was ccmputed according to procedures described above.

3. Stratification Factors and School Selection

To control the distribution of the school samples, RTI used
implicit stratification by eight factors. Implicit stratification, as
opposed to explicit stratification, 1s & form of stratification in which
sampling units are ordered in the sampling frame so that units with similar
characteristics are near each other. A single'sample is selected from the
ordered frame using a sequential sampling procedure so that the sample has
the same proportional distribution on the stratification factors ag the '
frame. Explicit stratification, on the other hand, groups sampling units
into strata and a fixed sample size i1s selected independently in each
strata. One of the key benefits to implicit stratification is that
variation in selection probabilities iInduced by £fixing sample sizes for
explicit strata is avolded. The implicit stratification was imposed on the
sampling frames by sorting <frames in a serpentine fashion by the

stratification factors. The stratification factors were:




1. Census reglon (4 categories);

2. statej

3. urbaniecity (4 categories: urban, suburban, rural, and unclassified);

4, auspices: public versus private school;

5. ethnicity: White students as a percentage of total students;

6. instructional dellars per pupil (10 categories);

7. Orshansky percentile: percentage of students in the school

district in families under poverty guidelines; and

8. the size measure.

For two continuous items (ethnicity and the Orshansky percentile), RTI
developed categories before use as stratification factors. Ethnicity,
instructional dollars per pupil, and the Orshansky percentile were not
available for private schools,

For school selection, RTI used Chromy’s probability minimal replacément
sequential selection algorithm to select 425 schools from each frame with
probability strictly proportional to the school size measure (Chromy 1981).
Chromy's sequential selection algorithm iIncorporates the implicit
stratification benefits of probability proportional to size systematic
sampling and also incorporates raﬁdomization mechanisms that permits

unbiased estimation of sampling errors.

D. Teacher Sampling

The teacher sampling was performed using teacher lists requested from
school officials at the sampled schools. RTI requested the school official
to indicate the number of teachers in self-contained classroom settings and
to list all other teachers and the subject(s} taught by each teacher. For
teachers in schools selected for the grades K-6 sample or the grades 7-9
sample, the school officials were requested to classify the teacher as
teaching in a self-contained setting or teaching either mathematics only,
sclence only, or both mathematics and science. For teachers in schools
selected for grades 10 to 12, RTI requested the school officials to
indicate the types of science and/or mathematics taught. The science
classifications were blology, chemistry, physics, earth scilence, and "other
sciences." The mathematics classifications were calculus/advanced

mathematies and "other mathematdics."




Separate sampling frames were constructed for each grade range and
study domain, For teachers in schools selected for grade range K-6 and
grade range 7-%, the teacher frames were: -

1. science only;

2. mathematics only;

3. science and mathematics {(not in self-contained setting); and

4, self-contained classes
For teachers in schools sampled for the 10-12 grade range, the teacher
frames were:

1, biology only or biology and other sciences (excluding chemistry,

physics, and earth science);

2. biclogy and chemistry, physies, or earth science;

3. chemistry only;

4. physdics only;

5. earth science onlys

6. mathematics and scilence

7. calculus/advanced mathematics only;

B. other mathematics/computer science only; and

9. caleunlus/advanced mathematics and other mathematics/computer

science,

Within each frame, teachers were selected to achieve equal teacher
sampling weights, to the extent possible. For each teacher, RTI computed a
sample allocation using the response-adjusted school welght as the
presampling teacher weight. That is, for teacher t in domain d in school

i, RTI computed a sample allocation nyj4, where
ngid = ng * Wyy / Sq, and

ng 1s the teacher sample size for domain d,

We4 is the presampling teacher weight in school £, and

Sq is the sum of the weights Wey for teachers in domain d.
The sample allocation ny44 is the expected rumber of times that teacher t
will be selected given that school 1 is 4in the sample. When the sample
allocation nyiq is greater than one, a teacher can be selected more than
once. RTI wanted to aveid multiple selections on a single teacher and teo
select fewer than four teachers within a single school for a specific

domain. Te do this, RTI trimmed the sample allocation and distributed the




excess among other frame members. The trimmed sample allocation 1s always
less than or equal to one and 13 the conditional probability of selecting
teacher t for domain d given that schoolu 1 1z in the sample. Trimming the
sample allocations resulted in departures £from equal sampling weights for
teachers in the same domain. To select the teacher samples, RTI used
Chromy’s sequential selecting algorithm with probability proportional teo
the trimmed sample allocation, Within each domain, the teachers were
implicitly stratified by school to contrel the number of teachers selected
in each school.

RTI also sought data specific to a particular class., One class was
selected for each teacher from information on the subject-specific class
count for each teacher provided by the school ocfficilals.

A total of 1,974 teachers, 1,882 teachers, and 2,300 teachers were
selected from sample school in grade range K-6, 7-9, and 10-12,
respectively. Teachers who taught both mathematics and secilence were
randomly assigned to respond for either mathematics or science. Of the
1,974 K-6 teachers selected, 986 teachers eilther taught only science or
were selected to respond only for the sclence portion of their instruction
and 988 teachers were selected for the mathematics subsemple. Similarly,
942 grade 7-9 teachers were selected for the science subsample and 940
teachers were selected for the mathematics subsample. For the grade 10-12
teacher sample, 800 teachers were selected for the mathematics subsample,

500 for the biology subsample, and 1,000 for other sciences.

F. Computation of Sampling Weights and Nonresponse Compensation

The sampling weight 4is the inverse of the unit’s probability of
selection. RTI computed sampling weights for principals, teachers, and
classes. For the principals, the initial sampling weight is the inverse of
the school’s selection probability. For tﬁe teachers, two sampling weights
were computed, a total teachers weight and a sciencefmath teacher weight.
The total teachers weight is for computing estimates relating to the total
population of science and mathematics teachers. The second teacher weight
is for computing estimates for the population of science teachers or for
the population of mathematics teachers, it takes into account the fact that
sampled teachers who taught both science and mathematics were randomly
selected to respond for only the science or the mathematics portion of

their instruection.




For the total teachers weight, the dinitial sampling weight is the
inverse of the produect of the school’s probability of selection and the
conditional probability of selecting the teacher given that the school was
selected. As stated previously, the trimmed sample allocation equals the
conditional probability of selecting the teacher. The second teacher
welght, the sclence/math teacher weight, is the same as the total teachers
welght for all teachers who taught in a self-contained setting or who
taught only sclence or mathematics. For teachers who taught both scilence
and mathematies, the scilence/math teacher welght 31s the product of the
total teachers welght and the inverse of  the conditional probability of
selecting the teacher to respond only for scilence or only for mathematics
{given that the teacher was selected},

The class weights are based on the initial science/math teachef welghts
and the number of classes that the teacher has in the subject area, either
science or mathematics, for which the teacher was selected to respond. The
initial class sampling weight was computed as the product of the initial
sclencefmath teacher sampling weight and the inverse of the probability of
selecting one of the teacher’s classes. '

Some of the initlal sampling weilghts for principals and teachers werae
substantially different from the majority of the other sampling weights
within a study domain. RTI assessed the distribution of the sampling
welghts and for a few respondents with extremely large initial sampling
welghts, RTI trimmed the extremely Jlarge sampling weights and distributed
the trimmed excess among the remaining sample members. The weight trimming
may result in some bias In the estimates, The rationale for trimming
extremely large weights i1s the expectation that the sampling variance will
be reduced encugh by the <trimming to achieve a smaller mean square error
relative to statistics based on the untrimmed sampiing welghts.

When the final response status was determined for all samples, RTI
computed nonresponse-compensated analysis weights. RTI used the standard
welghting class nonresponse compensation procedure to compute these weights
(Oh and Scheuren 1983). For the principals, the weighting classes were
constructed based on school auspices (publdic versus private) and, for
public schools, wurbanicity. For both teacher weights and the clasﬁ

weights, the weighting classes were constructed on the basis of the teacher




domains and, for teacher domains with over 200 responding teachers,
urbanicity. All weighting classes contained more than 20 respondents and
most contained over 50 respondents. For a few samples, differential
nonresponse resulted 4in extreme nonresponse-compensated weights. These
welghts were trimmed and the excess distributed among the other

respondents.
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Appendix B
Generalized Sampling Error Tables

The results of any survey based on a sample of a population are subject to
sampling variability; the standard error of an estimate is a measure of this
variability, To assist the reader in determining the variability of particular
estimates, and consequently whether any observed differences are statistically
significant, we have included a table of generalized standard errors for each
of the groups included in this survey.

In order to construct a generalized sampling error table, a measure for
indicating the inefficlency of the sample design must be defined. The design
effect (DEFF) is a measure of the inefficilency of the design compared to a
simple random semple design of the same size. The DEFF is defined by

Sampling variance calculated for design used
DEFF =

Sampling variance for a simple random sample of the same size

A DEFF greater than one indicates that the sample design is less efficlent than
a simple random sample; that is, the estimated variance for the survey is
greater than the varilance for a simple random sample of the same size. A DEFF
less than one indicates the sample design is more efficient than a simple
random sample.

Usually, stratification prior to sample selection decreases the DEFF,
making the sample more efficient by decreasing the size of the sampling error.
Cluster designs and designs in which the final selection probabllities (and
hence the weights) are very unequal serve to increase the size of the DEFF and
the corresponding sampling error., Nonresponse can drastically affect the
welghts, causing a sample in which sample members originally had approximately
equal weights to have very unequal weights and thus a larger sampling error
than originally planned.

DEFFs are used in the production of generaelized sampling error tables.
After sampling errors have Been calculates- for a specified number of

proportions and reporting groups, the DEFFs are averaged for those proportions




of like magnitude and denominators of similar size within the same type of
reporting group., Once the average DEFF is cobtained, the sampling error for a
given proportion f§, sample size n, and reporting group can be determined using

the generalized table or calculated by

SE{p) = { DEFF p(i-p)/(n-1)

where f is the estimated proportion and n the sample size. The value of p(1l-
$)/(n-1) 4is the estimated wvarilance of § based on a simple random sample., The
entries in the generalized sempling error tables are based on average DEFFs
obtained from many different items. They can differ for different values of p,
different sample sizes, and types of reporting groups. Thus, they provide only
a general order of magnitude of sampling error of any given estimated
propertion.

Table B.1l in the Appendix is a generalized table of sampling errors (er
standard errors) for estimates based on data collected from K-6 teachers in
this study; Tables 3.2, B.3, B.4, B.5 present standard error estimates for 7-9
teachers, 10-12 teachers, K-6 princiﬁals, and 7-12 principals, respectively.

The ﬁollowing examples will illustrate the use of these tables. It was
estimated that 80 percent of grade 10-12 mathematics teachers have had a
college-level course in geometry. Table B.3 (10~12 teacher standard errors)
would be entered with the p-value (in this case B0 percent) determining the
column and the sample size determining the row. 8Since there i1s no row for
N = 565, the 550 row would be used.l The intersection of the B0 percent column
and the 550 row indicates that the standard error is 2.22. The 95 percent
confidence interval for the percent of teachers 1s the estimated 80 per-

cent * 4,44 or roughly from 76 percent to B4 percent. Similarly, the standard

1/ Using the smaller N and the p-value closer to 30 percent when the exact
values are not in the table would be the more conservative approach.
However, for most purposes it is sufficient to use the closest value. In
either case one can interpolate the standard error va .e if a more precise
estimate is desired.




error for grade 7-9 mathematies teachers (p = 67, n = 671) is approximately
3.10 (the value in Table B.2 for p = 60, n = 600) and the 95 percent cpnfidenee
interval is roughly 61 percent to 73 percent. Since these two confidence
intervals do not overlap, it is clear that grade 10-12 mathematics teachers are
significantly more likely than 7-9 mathematics teachers to have completed a
college course in geometry.

It 18 alsc possible for differences to be statistically significant 1if the
two confidence intervals de overlap. If the cbserved difference is at least
twice the standard error of the difference, then the difference is significant
at the .05 level. The estimated standard error of a difference 1s the sguare
root of the ﬁariance of that difference. Assuming a zero covariance term, 2

the standard error of the difference can be calculated as

SE (py - pp)2 = | (SE;)2 + (SEps)2

Thus if an estimate of 28 percent has a standard error of 3, and an estimate of
40 percent has a standard error of 4, the standard error of the difference is
](3)2 + (4)2 = {25 = 5. since the observed difference, 12 percent, is more
than twice the standard error 5, this difference 1s statistically significant

even though the confidence intervals overlap (22-34 percent and 32-48 percent).

2/ This assumption i1s conservative. The covariance term is expected te be
positive, and therefore the standard error will be smaller than given by
this formula. The standard error of the diffarence would be calculated as

SE (p1-P2) = F(SEﬁl)z + (SEp)2 « 2rSE;SEj.

However, preliminary investigations have shown that the correlatien, r, is
generally quite small, thus providing only a very minor reduction in
standard error due tc covarlance.




TABLE B.1

TABLE OF GENERALIZED STANDARD ERRORS —-
K=& TEACHERS 1/ '

Average Sampling Errors in Percents

Sample Size P-Yalues in Percents
{N? 2 or S or 10 or 20 or 30 or 40 or
ed 93 g0 80 70 &0 50
100 1.47 2.29 3.15 4,20 4.81 S.14 S.24
150 1.20 1.87 2.57 3.43 3.92 4.20 4.28
200 1.04 1.62 2.22 2.77 3.40 3.63 3.71
230 0.93 1.45 1.99 2.463 3.04 3.25 3.32
300 0.85 1.32 t.82 2.48 2.77 2.97 - 3.03
350 0.78 i.22 1.48 2.24 2.57 2.73 2.80
4Q0 0.73 1.14 1.57 2.10 2.40 2.597 2.4a2
430 0.46% }.08 1.48 1.98 2.27 2.42 2.47
300 0.564 1.02 1.41 1.88 2.13 2.30 2.33
530 0.63 0.97 1.3¢ - 1.79 2.05 2.19 2.24
&C0 Q.60 0.%93 1.28 1.71 1.94 2.10 2.14
700 0.393 0.8& 1.1% 1.59 1.82 1.%94 1.98
8OO 0.32 0.81 t1.11 1.48 1.70 1.82 1.85
200 C.49 0.7& 1.05 1.40 1.&0 1.71 1.73
1000 .44 .72 .29 1.33 1.52 1.62 1.66
1100 Q.44 0.69 0.95 1.26 1.43 1.33 1.38
1200 .42 C.&& 0.91 1.21 1.39 1.48 1.31
1300 0.41 0.63 0.87 1.18 1.33 1.43- 1.45
1400 0.39 0.461 0.84 1.18 1.28 t1.37 t.40
1/ S.E. = \/D’EFF»p(lOO—p)
3 s DEFF for K-& teacher sample = 1.1




TABLE B.2
TABLE OF GENERALIZED STANDARD ERRARS —-
' 7-9 TEAGCHERS 1/ ' '

Average Sampling Errars in Percents

Sample Size P-Values in Percents
(N 2 or 3 ar 10 or 20 or 30 ar 40 aor
78 33 F0 80 70 &0 =1¢}
100 2.17 3.38 4.65 &.20 7.10 7.39 7.73
150 1.77 2.76 3.79 S.06 3.80 6.20 &.32
200 1.33 2.39 3.2% 4.38 S.028 3.37 S5.48.
230 1,37 2.14 2.94 3.92 4 .49 4.80 4,390
300 1.25 1.95 2.48 3.38 4.10 4,38 4.47
350 1.14 1.80 2.48 3.31 3.79 - 4.08 4,14
400 1.08 1.4%9 2.32 3.10 3.558 3.79 3.87
430 1.02 1.59 2.19 2.92 3.38 3.58 3.4635
500 C.97 1.51 2.08 2.77 3.17 3.3%9 3.44
330 0.92 1.44 1.%8 2.564 3.03 3.24 3.30
400 0.89 1.38 .1.90 2.53 2.90 3.10 3.16
700 0.82 i.28 1.76 2.34 2.48 2.87 2.93
800 Q.77 1.19 1.464 2.19 2.51 2.68 2.74
F00 0.72 1.13 1.35 2.07 2.37 2.33 .38
1000 0.469 1.07 1.47 1.96 2.284 2.40 2.43
1100 0.4&95 1.02 1.40 1.87 2.14 2.29 2.34
1200 C.&3 0.97 1.34 1.79 2.03 2.19 2.24
1300 0.&0 0.4 1.29 1.72 1.97 2.10 2.13
1329 0.359 0.93 1.27 1.70 1.95 2.08 2.12
1/ S8.E. = \/DEFF#p(lOO—p)
n 3 DEFF for 7-9 teacher sample = 2.4




TABIE B.3

TABLE OF GENERALIZED STANDARD ERRORS --
10-12 TEACHERS 1/ '

‘Qverage Sampling Errors in Percents

Sample Size FP-Values in Percents
(N) 2 ar S ar 10 ar 20 or 30 or 40 ar
94 5 20 =[o] 70 &0 S0
100 1.83  2.84 3.91 5.282 5.97 65.39 6.52
130C 1.49 2.32 3.19 4 .24 4 .88 S5.22 "5.32
200 1.29 2.0l 2.77 3.469 4.22 4,52 4.61
230 1.15 1.80 2.47 3.30 3.78 .04 4.12
300 1.05 1.44 g.284 3.01 3.45 3.69 3.76
350 ¢.98 1.352 2.09 2.7% 3.1°9 3.41 3.48
400 0.71 1.42 1.%&6 2.61 2.99 3.19 3.26
4350 0.86 1.34 1.B% 2.46 2.82 3.01 3.07
S00 0.82 i.27 1.75 2.33 2.487 g2.86 2.92
530 0.78 1.21 1.67 - 2.22 2.55 2.72 2.78
&00 Q.73 1.16 1.40 2.13 2 .44 2.61 2.646
7C0 0.6% 1.07 1.48 1.97 2.24 2.41 . 2.46
800 .65 1.0 1.38 1.84 2.11 2.26 2.30
200 0.61 0.95 1.30 1.74 1.99 2.13 2.17
1200 C.58 0.90 1.24 1.65 1.89 2.02 2.06
1100 0.55 0.84 1.18 1.57 1.80 1.93 1.97
1200 0.33 Q.88 1.13 1.51 1.72 1.84 1.88
1300 0,51‘ 0.79 1.08 1.45 1.66 1.77 1.81
14C0 C.4% 0.74 1.05 1.39 1.40 1.71 1.74
1300 .47 0.73 1.01 1.35 1.54 1.465 1.48
1600 Q.44 .71 0.98 1.30 1.49 1.40 1.63
1615 0.45 Q.71 0.97 1.30 1.49 1.59 1.62
1/ S.E. = \/DEFF*p(lOO—_&)
n ;5 DEFF for 10-12 teacher sample = 1.7




TABLE B.4

TABLE OF GENERALIZED STANDARD ERRURS -- '
K=& PRINCIPALS 1/

Average Sampling Errors in Percents

Sample Size P-Values in Percents
{N) 2 or 3 ar 10 or 20 or 30 or 4Q or
?8 73 G0 80 70 &0 So

100 1.71 2.47 3.487 4,90 S5.61 &£.00 b.12
130 1.40 2.18 3.00 4.00 4.58 4.90 3.00
200 1.21 1.8%9 2.40 3.44 3.97 4,24 4.33
230 1.08 1.49 2.32 3.10 3.353 3.79 3.87
300 Q.99 1.354 2.12 2.83 3.24 3.4& 3.54
350 0.%2 1.43 1.94 2.42 3.00 3.21 3.27
343 Q.90 1.40 1.92 2.56 2.94 3.14 3.21

1/ S.E.=\/DEFF*p(100—*p) |
n 5 DEFF for K-& principal sample = 1.5




Sample Size
(N)
100
130
200
250
300
3350
400
4350
500
3350
&00
430

700

1/ S.E.

TABLE B.D

TABLE OF GENERALIZED STANDARD ERRORS --
7-12 PRINCIPALS 1/

Average Sampling Errors in Percents
P-Values in Percents

2 ov 3 ar 10 or 20 or 30 or 40 or
I8 95 20 BO 70 &0
2.17 3.38 4.69 &.20 7.10 7.59
1.77 2.76 3.79 5.06& 3.80 &£.20
1.33 2.3%9 3.2%9 4 .38 s.02 5.37
1.37 2.14 2.%4% 3.g2 . 4.49 4,80
1.25 1.935 2.&8 3.58 4.10 4,38
1.14 1.80 2.48 3.31 3.79 4,048
1.08 1.4%9 2.32 3.10 3.55 3.79
l1.02 1.59 2.19 2.92 3.35 3.58
c.97 1.51 2.08 2.77 3.17 3.39
0.92 1.44 1.98 2.64 3.03 3.24
©.8%9 1.38 1.90 2.93 2.90 3.10
0.85 1.32 l1.82 2.43 2.78 2.98
¢.82 1.28 1.7& 2.34 2.48 2.87

\/DEFF*p(lOO—Ej
n H

DEFF for 7-12 principal sample =

2.

N




Appendix C

Tables of Most Commonly Used Science
and Mathematics Textbooks by Grade Range







Table C.1

MOST COMMONLY USED SCIENCE TEXTBOOKS BY GRADE RANGE

Publisher

Silvq; Buzrdett

Merzrill
D.C. Heath

Holt, Rinehart,
Winston

MeGraw Hill

Hareourt, Brace,
Jovanovich

Laidlaw

Merrill
Merrill
Merriil

Holt, Rinehart,
Winston

Merrill
Scott, Foresman

Prentice Hall

Textbook

Sciences Understanding Your
Envircnment

Accent on Science

Science

Science

Gateways to Scilence

Concepts in Scilence

Exploring Science

Focus on Life Science
Principles of Science

Focus on Physical Seilence

Modern Biology
Foecus on Earth Scilence
Life Science

Introductory Physical Science

Percent of

K-6 Classes

17

10

10

Parcent of

7-9 Classes

9

8

(N=710)

(N=658)




Holt, Rinehart,
Winston

Holt, Rinehart,
Winston

Merrill
Merrill

Holt, Rinehart,
Winston

Merrill

Holt, Rinehart,
Winsteon

Merrill

Percent of
10-12 Classes

Modern Biology 14

Modern -Chemistry 9
Chemistry: A Modern Course 5
Physics: Principles and Problems 4
Modern Physics 3
Biclogy: Living Systems 3
Modern Humen Physioclogy 3

Biology Everyday Experilence 3

{N=1050)




Table C.2

MOST COMMONLY USED MATHEMATICS TEXTBOOKS BY GRADE RANGE

Publisher
Addison-Wesley
D.C. Heath
Scott, Foresman

Holt, Rinehart,
Winston

MacMillan

Houghton Mifflin

Houghton Mifflin
D.C. Heath
Scott, Foresman

Holt, Rinehart,
Winston

Harcourt; Brace,
Jovanovich

Harcourt, Brace,
Jovanovich

Houghton Mifflin
Houghton Mifflin

Holt, Rinehart,
Wir-"on

Textbook
Mathematices in Our World
Mathematdics

Invitation to Mathematics

Mathematics
Mathematics

Modern School Mathematies

Algebra: Structure and Method

Mathematics

Mathematics Around Us

Mathematics

Mathematics Today

Mathematilcs

Algebra: Structure and Method

Geometry

Algebra with Trigonometry

Percent of
K-6 Classes

16
15

7

6
5
3

Percent of
I-9 Classes

7

4

Percent of
10-12 Classes

14

B

(N=686)

(N=671)

(N=565)




Merrill Advanced Mathematical Concepts
Scott, Foresman Geometry

Holt, Rinehart,
Winston Geometry




Appendix D
Questionnaires
Secondary Principal Questionnaire (S)
{Elementary version omits questions 22-27)
Teacher Questionnaires
Elementary Science (ES)
Secondary Seience (S8)

Elementary Mathematiecs (EM)
Secondary Mathematics (SM)







YREY

1985 NATIONAL SURVEY
SCIENCE & MATHEMATICS

EDUCATION

Principal Questionnaire

Conducted by Research Triangle Institute
P.O. Box 12194 Research Triangle Park, NC 27709

If you have any questions, call Jennifer McNeill 800-334-8571

S




Manyeducators have raised questions abaut how best to brepare young people for the challenges they
will face in our increasingly technological scciety.

To help coliect information on the status of science and mathematics education in our schools, the
National Science Foundation sponsored a 1977 survey of teachers and principais. The purpose of the cur-
rent study is to ideniify trends that have emerged since that time, and to suggest improvements that might
be made in the future,

The topics to be covsred in this study include science and mathematics course offerings and enroli-
ments, availability of facilities and equipment, instructional techniques, textbook usage, teacher background,
and needs for in-service education. Information will be collected from selected teachers and principals by
printed questionnaire only—no classroom visits will be involved. Data will be kept strictly confidential, and
will be reported only in aggregate form, such as by grade level, and by region. No individually identifying
information will be released.

The 1985 Nationai Survey of Science and Mathematics Education has been coordinated with the data
collection efforts of the Department of Education, the National Assessment of Educational Progress, and
the International Assessments of Science and Mathematics in order to avoid unnecessary duplication. The
survey has also been endorsed by more than 20 professional organizations, whose names appear below.

Endorsed by:

American Association for the Advancement of National Association of Biology Teachers (NABT)

Science (AAAS) National Association of Elementary School
American Associafion of School Administrators Principals (NAESP)

(AASA) ‘ National Association of Geology Teachers (NAGT)
American Association of Physics Teachers (AAPT) . National Association of Secondary School
American Chemical Society (ACS) Principals (NASSP)

American Federation of Teachers (AFT) Nationa! Catholic Education Association (NCEA)
American Institute of Biological Sciences (AIBS) National Council of Teachers of Mathematics
Association for Computing Machinery (ACM) (NCTM}

Association of State Supervisors of Mathematics National Earth Science Teachers Association

(ASSM) (NESTA)

Council of Chief State Schoo! Officers {(CCSSO) National Education Association (NEA)

Council of State Science Supervisors {CSSS) National Science Supervisors Association (NSSA)

National Association for Research in Science National Science Teachers Association (NSTA)
Teaching (NARST) School Science and Mathematics Association

(SSMA)




1.

SECTION A: PRINCIPAL BACKGROUND INFORMATION

Indicate your sex:
{Circle cne.)

Male ........ e 1

Female ..................... 2

Are you:

{Circle one.)

White {not of Hispanic origin) . ... ... 1

Black (not of Hispanic origin) . .... . ...... .. ... .. .. il 2
HISPANIC ... e e e e 3
American indian or Alaskan Native ... ........ ... . ... ... ... ... 4

Asian or Pacific Islander .. ... ... . .. .. 5

Other (please specify __ ' R 6

How old are you?
How many years teaching experience did you have prior to becoming a principal?

Prior to this school year, how many years have you been:
a. Aprincipal?
b. The principal at this school?

Which of the following was your undergraduate major in coilege?
(It you majored in education, check here (] and Indicate the subject area of greatest concentration.)

{Circle one.)

Mathematics . ......0 .. . i e i
o3 =T o 2
CompUIEr SCIBNCE .. .. . e e e 3
Saocial studies/history . ... ... . e 4
Reading, language arts, English .. ... ...... .. ... ... . .. .. ... .. .. ... 5
Physical education/health ... ... ... ... ... . 6
FiNB ans . ... e 7
Vocational, businesseducation . .......... . ... o 8
Foreign language . ... .. . e 9
Other subject area (please specify )... 10




10.

11,

12.

SECTION B: SCHOOL BACKGROUND INFORMATION

How many students are there in your school (first month's average daily membership)?

indicate the grades included in this school.

(Clrcle ail that appiy.)
K 1 2 3 4 5 8 7 8 8§ 10 ‘11 12

Which best describes the location of your school?

{Circle one.)

Innercity .................... 1
Urban, but notinnercity ... ... .. 2
Suburb ... .. 3
Rural .............. ... ...t 4

Does your school qualify for ECIA Chapter 1 assistance?

(Circle one.)
Yes — Specify approximate number of students
qualifying for Chapter 1 assistance: .. . 1
NO e 2
Dot KNOW ... e 3

Approximately what percentage of the students attending your school are children of;

a. Professional or managerial personnel

————— b. Sales, clerical, technical, or skilled workers
— . C Factory or other blue colfar warkers

— d. Farm workers

. & Persons nof regularly employed

f. Parsons on welfare

100% Total (Items a-f should add to 100%).

Approximately what percentage of the students attending your school are:

a. White {not of Hispanic origin)

b. Black (not of Hispanic origin)

or other Spanish culture or origin)

— d. American Indian or Alaskan Native

@, Asian or Pacific Islander

100% Total {ltems a-f should add to 100%)

f. Other {please specify )

Special

¢c. Hispanic, regardless of race (Mexican, Puerto Rican, Cuban, Central or South American,




SECTION C: SCIENCE AND MATHEMATICS INSTRUCTION IN YOUR SCHOOL

13. Most principals feel hetter qualified In some areas than in others. How qualified do you feel to assist teachers
in improving instruction in each of the following subject areas?

(Clrcle one on each line.)

Not Well Adequately  Very Well
Qualified Qualified Quaiified

a. Mathematics .......... ... ... i e T e 2 3
b, Lifescionces . ... .. . e e 1. 2 3
c. Physical sciences .......... . . i e 1. 2. 3
d. Earth/Space SCIBNCES . ... ... vu ettt e 2.0 3
e. Socialstudies, history . ... ... ... . e 1. 2.0 3
f. Reading, language arts, English ..... ... ... ... ... o o T 2. 0 3

14. During the last three years, have you attended any workshops or conferances related to:
‘ (Circle one on each line.)

Yas No
a. Mathematics teaéhing ........................................................ 1 ..., 2
B, Scienceteaching. ... ... i e e e 1 ... 2
¢. Readingflanguage arts, English teaching . ....... .. ... ... . .. . . . 1 ..., 2
d. Social studiesthistory teaching . ... ... . i e 1 ..... 2
e. Instructional leadership ... .. e e e e e e e 1 ... 2
f.  School organization/management . .. ... . .. e e e 1 ... 2
g. Instructional uses of COMPULEIS . .. . .. ... i e i o 2
h. Administrative uses of COMPULIBIS . ... ... . . . i i i e 1 ... 2

15. Which of the following instructional resources are avallable to students in your school?
(Circie ail that apply.)

MICrOC oM DU . i e e e e e 1
Terminals connected te mini/mainframe computers ... .. ... .. ............. 2
Greenhouse ......... e 3
JLL= (= Lo o - P 4
=T To 5
Weather station . ... ... . . 6
Hand-held calculators . . ... ... . . . . e i e 7
e T To e o 8
Cameras .. . e 9
Models (e.g., of the solar system, parts of organisms, mathematicai figures) ... .. 10
Small group Meeting radMS . . .. .....o vt 11
Learning resource Center ... ... ... i e 12
Mathematics laboratory ........... ... . ... 13
Science laboratory . . ... .. e 14
Qutdoor study area . ... . . 15
VIVaRUM . 18
Partable planetarium ... ... .. . 17
Videocassette recarder . ... . L L 18
Videodise players ... .. 19




16. Is anyone in your building (other than the principal) specifically designated to coordinate or supervise:

{Circie one on each line.)

Yes No
a. Mathematics instruction . ... ... ... . ... ... ... .. 1 ... 2
b. Science instruction . ....... . . . . e e | 2
c. Instructional uses of computers. . ................. 2 2

17. Please give us your opinion about each of the following statements.

(Circle one on each line.)

Strongly No Strongly
Agree Agree Opinion Disagree Disagree
a. | am in favor of differantial pay for teachers in shortage '
areas such as science and mathematics ... .......... T2 3 .. 4 . 5
b. Science is a difficuit subject for children to learn . .. .. ... 1 2 ... 3 ... 4 5
c. Prospective teachers should have to pass competency
tests in the subjects they wiltteach ... . ....... ... .. 1 ... 2 ... 3 ... 4 ... 5
d. Hands-on science experiences aren’t worth the time
and eXPeNSE . . ... 1 ... 2 ... 3 ... 4 ..., 5
e. Experienced teachers should be required to pass
competency tests in the subjects they teach ....... ... 1 ... 2 ... 3 ... 4 ... 5
f. Laboratory-based science classes are more
effective than non-laboratory classes ................ | 2 ... 3 ... 4 ..., 5
g. Mathematics is a difficult subject for children
tedearn ... 1 ... 2 ... 3 ... 4 ... 5
h. Industry scientists and mathematicians shouid be
allowed to teach in the public schools . .............. T 2 ... 3 ... 4 ..., 5

18. Does your schouol use computers (microcompute'rs or terminals to mini/mainframe) as part of the students’
instructional program?

' {(Circle one.)
Yes . 1— Go to Question 19

NO ... 2— Skip to Question 27

19. In what year did you first have computers available for instructionai use?

(Circle one.)

Before 1980 ... ............... 1
1980 ... 2
1981 . .. 3
1982 .. 4
1983 .. 5
1984 .. S
198BS L 7




20. a. How many computers does your achool now have that students can use?
_ Terminals {to mini/mainframe)
Microcomputers

Tota!

b. How many of the total are:
Grouped in & central computer lab?

Distributed in classrooms?

21. Hereis a list of factors that may cause serious problems In mathematics and/or science Instruction in your
school. For each factor, indicate if it is a serious problem in these subjects.

If none of these cause serious problems in either mathematics or science, check here O and go on to Question 22,
(Circie all that apply on each line.)

Mathematics Science
a. Belief that this subject is less important than othersubjects ... . ........... ... .. T 2
b. lnadequate facilities ....... ... .. ... . . e e e T o 2
c. Insufficient funds for purchasing equipment and supplies ...................... 1o 2
d. Lack of materiafs for individualizing instruction ................... ... .. ... . T 2
e. Insufficient number of textbooks ... ... ... . .. . . 1. 2
f.  Poorquality of textbooks . .. ... .. e T 2
g. Inadequate access t0 COMPUIEIS .. .. .. .. . . e e e e T o ¥ 2
h. Lack of student interestinsubject .. . ... ... ....... ... ... ..., e T 2
i. Inadequate student readingabillties ... ... ... .. ... ... .. T 2
j. Lack of teacher interest in subject . ..................... e b I 2
k. Teachers inadequately prepared to teach subject .. ... ... ...... ... ... ..... 1 2
I StUdeNt @BSENCES . i v vttt e e e L I 2
m. Lack of teacher planningtime ... .. ... .. . ... ... 1. 2
n. Notenoughtimetoteachsubject ... ... ... ... . ... .. ... . oL 1 2
0. Class slizes too large .. .. ... o T 2
p. Difficulty in maintaining discipline . .. ........ . ... ... .. o 1 2
g. Inadequate articuiation of instruction across grade levels ... ........... ........ T 2
. Inadequate diversity of electives ... ....... ... .. ... . T 2
s. Lowenrollmentsincourses ... ... ... ... . . . . . . . 1 2
t. Mainstreaming of handicapped students . ...... ... ... ... . ... ... . ... .. ... ... T 2
u.  “Pull-out” of students {e.g., Chapter 1, learning disabled) ... ................... T 2




22, Please Indicate the number of sections of each science, mathematics, and computer science gourse currently
offered In your school.

If any of your course offerings are not included in the list, please use the appropriate “other" area to record
those sections.

)
NOTE: Do not include the same course more than once, For example, if 7th grade science in your school is
actualily life science, enter the number of sections as ‘‘Life Science,” not 'General Science, Grade 7’

SCIENCE No. of Sections
a. Lifescience .. ... . . e
b, Earth sgience ... ... . ... ... . . . i
c. Physicalscience .................. ... .. T
d. General science, grade 7 .......... [
e. Generalscience,grade 8 .......... ... i,
f. Generalscience, grade 9 .......... ... ... i
g. General science, grades 10-12 .. ... .. ... o i i
h. Biology, Istyear . ... ... ... .. ... .
i. Chemistry, 1styear ....... ... .. i i
jo Physics, 18t year ... .. ..
k. Blology, 2ndyear ... ... i
. Chemistry, 2nd year . . ... .. . e
m. Physics, 2ndyear ... ... ...
N, ASIIONGMY L .. e e
0. Anatomy .. ... .. e
p. Physiology ...... . ...
O Z00l0GY oo e e e
. Ecology, environmental science . ... ... ... . ... L.
s. Other (please specify)

0 .

- O
MATHEMATICS No. of Sections
a. Mathematics,grade 7 ....... ... ... . . . i i
b. Mathematics, grade 8 ...............cc.iiiiniiiii,
c. @General mathgmatics, grade 9 ........... ... ... ... .. ...,
d. General mathematics, grades 1012 ... . ........... ... .....
e. Business mathematics .............. ... . ... . .. L.
f.  Consumer mathematics ............ ... .ot
g. Remediat mathematics ......... ... .. ... ... .. . .. .. ...
h. Pre-algebrafintroduction toailgebra .......................
i. Algebra, tstyear ... ... ... ... s
b Algebra, 2nd vear ...
k. Geometry ... .. .
. Trigonometry ... ...
m. Probability/statistics . .. ...... ... ...
n. Advanced senicr mathematics, not including calculus ... ... ..
0. Advanced senior mathematics, including some calculus ... ... .
p. Calculus ... .
Q. Advanced piacementcalculus . ............. ... .. ... ... ..
. Other {please specify)

1.

2.




22, {continued}

23.

24,

25,

COMPUTER SCIENCE No. of Sections

Computer awareness of [Heracy . . ... . ot e
Applications and implications of computers . .. ... ... L
Introductory computer programming . .. ... .ot e e e
Advanced computer programming . .. ... ..o e
Advanced placement computer SCIeNCe ... ... . . . . . e e
Other (please specify)

P PR P
U -

=0 ap oo

Does your school find it difficult to hire fully qualified teachers for vacancies in each of the following flelds?
{Circie one on each iine)

No Vacancies/

Yes No Does Not Apply
a. Mathematics ... . ... . 1 ... 2 o 3
b. Bioclogy/lifescience ... .. .. .. 1 ... 2 o 3
c. Chemistry ... . . 1T ... 2 .......... 8
A PhYSICS e 1 ..., 2 3
€. Physical sCience . ... ... . e 1 ... .. 2 . 3
f. Earth/space sCIENCE .. .. ... ... it e e 1 ... .. 2 . 3
0. General BCIBNCE ... .. . e 1 ..., 2 3
N, Computer science .. ... .. . . e e T oo 2 3
. Foreign 1anguage . ... i e e 1 ..., 2 .........3
jo Social studies .. ... ... . . e 1 ... 2 .......... 3
k. Specialeducation ......... ... .. . e 1 ... .. 2 .. 3

a. How many teachers in your school teach one or more classes of mathematics?

b. Of these, how many do you consider:
1. Highly competent to teach mathematics . .................
2. Competent to teach mathematics . .................... ..
3. Not adequately prepared to teach mathematics . ...........
TOTAL (should be the same as Q24a)

a. How many teachets in your school teach one or more classes of science?

b, Of these, how many do you consider:
1. Highly competenttoteachscience .. ....................
2. Competenttoteachscience ................ .. ........
3. Not adequately prepared to teach science ... ............
TOTAL (should be the same as Q25a)




26. a. How many teachers in your school teach one or more classes of social studies/history?

t. Of these, how many do you consider:
1. Highly competent to teach social studies/history ...........
2. Competent to teach social studies/history ................
3. Not adequately prepared to teach social studies/history ... ..
TOTAL (should be the same as Q26a)

27. Indicate if your school district provides each of the following as an inceniive io teachers in shotrtage areas.

{Circla ane on sach line.}

Yes No Pon’t Know
a. Extended contracts (1112 months) .. ... ... o L 2 o 3
Differential SAIAHES .. o\ v e | I 2 3
Subsidized retraining for teachers to change to a field specified as
8 SHOMAGE AIBA .. .ot 1 ... 2 3
d. Other (please specify b 1 2 3
28, When did you compiete this questionnaire?
{(Month) (Day) {Year)

THANK YOU FOR YOUR COOPERATION!




YREEN

1985 NATIONAL SURVEY
SCIENCE & MATHEMATICS

EDUCATION

Teacher Questionnaire ’

Conducted by Research Triangle Institute
P.O. Box 12194 Research Triangle Park, NC 27709

If you have any questions, call Jennifer McNeill 800-334-8571

ES




Many educators have raised questions about how best to prepare young people for the challenges they
will face in our increasingly technological society.

To help collect information on the status of science and mathernatics education in our schools, the
National Science Foundation sponsorad a 1977 survey of teachers and principals. The purpose of the cur-
rent study is to identify trends that have emerged since that time, and to suggest nmprovaments that might
be made in the future,

The topics to be covered in this study include science and mathematics course offerings and enroll-
ments, avallability of faciiities and equipment, instructional techniques, textbook usage, teacher background,
and needs for in-service education. information will be collected from selected teachers and principals by
printed questionnaire only—no classroom visits will be involved. Data will be kept strictly confidential, and
will be reported only in aggregate form, such as by grade level, and by region. No individually identifying
information will be released.

The 1985 National Survey of Science and Mathematics Education has been coordinated with the data
collection efforts of the Department of Education, the National Assessment of Educational Progress, and
the International Assessments of Science and Mathematics in order to avoid unnecessary duplication. The
survey has also been endorsed by more than 20 professional organizations, whose names appear below.

Endorsed by:

American Association for the Advancement of Natignal Assoctation of Biology Teachers (NABT)

Science (AAAS) National Association of Elementary School
American Association of School Administrators Principals (NAESP)

(AASA} . National Asscciation of Geology Teachers (NAGT)
American Association of Physics Teachers (AAPT)  National Association of Secondary School
American Chemical Society (ACS) Principals (NASSP)

American Federation of Teachers (AFT) National Catholic Education Association (NCEA)
American Institute of Biological Sciences {AIBS) National Council of Teachers of Mathematics
Association for Computing Machinery (ACM) (NCTM)

Association of State Supervisors of Mathematics National Earth Science Teachers Association

(ASSM) (NESTA)

Council of Chief State School Officers (CCSSO) National Education Association (NEA)

Council of State Science Supervisors {CSSS) National Science Supervisors Association (NSSA)

National Association for Research in Science National Science Teachers Association (NSTA)
Teaching (NARST)} School Science and Mathematics Association

(SSMA}




SECTION A: BACKGROUND INFORMATION

Indicate your sex:

(Circle one.)

Male ........... .ot 1

Female ..................... 2

Are you:

(Circle one.)

White (not of Hispanic origin) . ........ ... . 1
Black {not of Hispanic orlgin) . ............ i 2
HISPanC . .. ... o e 3
American Indian or Alaskan Native .. ................ ... ... ... ..., 4
Asian or Pacific Islander ...... .. ... ... . it i 5
Other (please specify b 5

How old are you?

How many years have you taught prior to this school year?

SECTION B: SCIENCE INSTRUCTION IN YOUR SCHOOL

Do you teach in a seif-contained classroom, i.e., are you responsible for teaching ail or most academic subjects
to one class?

' (Circle one.)
YOS i 1 Specify grade lavel(s) _______ then go to Question §
No .. ... 2 — GotoQuestion?

We are interested in knowing how much time your students spend studying various subjects. In a typical week,
how many days do you have lessons on each of the following subjects, and how many minutes long is an
average lesson? (Please write 0" If you do not teach a particular subject to this class.)

Number of Approximate Nurnber
Days per Week of Minutes per Day

1. Mathematics —_— S
2. Science —— -
3. Social studies —_— —_
4. Reading

Go to Question 8




7. For each class you are currently teaching, please indicate the average number of minutes the students spend
per weel on each of the following subjects.

Number of Minutes per Week
Class

Number Mathematics Science

—

0 @ ~N @ » O N

-
Q

8. Many teachers feel better qualified to teach some subject areas than others. How qualified do you feel to teach
each of the following (whether or not they are currently included in your curriculum)?

(Circle one on each line.}
Not Well Adequately Very Well

. Qualified Qualified Qualified
A, Mathematios ... e e 1 . 2. 3
b, Life SCI@nCeS ... . e e T 2. ..........3
C. Physlcal SCIBNCES . .. it i T o 2. .. 3
d. Earth/space sCIenceS . ... . ...t i i e 1T 2. 3
e. Sociatstudies, history . ...... . .. . e 2 2. . 3
f. Reading, language arts, English ............... ..o iiiiiio... T - 3

9. a. In the last year, have you received any assistance (e.g., curriculum materials, guest speakers, support to
attend workshops, etc.) from private industry?

(Circie one.)
YBS ... e e e 1 — Go to Question 8b

2
3 } — Go to Question 10

b. Indicate the type(s) of assistance you have received. (Clrcle ail that apply.)

Curriculum mMaterials . . ... e 1
BQUIPMENL L e 2
Guest speakers .............. S 3
Travel/stipends to attend professional meetings . ... ................... 4
Teacher awards/scholarships . ... .. i e 5
Teacher summer employment .. . ........... .. ... oo 6
Other (please specify ) 7




10. The following factors may affect science instruction in your school as a whale. In yeur opinion, how great a
problem is caused by each of the following?

(Circle one on each line.)
Serious Somewhat Not a Significant

Problem of a Problem Problem
a. Belief that science is less important than other subjects . ............ 1 2. .. 3
b. Inadequate facilittes ........... ... .o i i 1 . 2. 3
c. Insufficient funds for purchasing equipment and supplies ... ... ... .. 1 2. . 3
d. Lack of materials for individualizing instruction .. .................. 1 . 2. 3
e. Insufficient numbersoftextbooks .............. ... ... L 1 . 2. . 3
f.  Poor quality of textbooks .. ........... ... T 1T 2. 3
g. inadequate accesstocomputers ............ ... e 1T 2. 3
h. Lack of student interestinscience ............. ... ... ... ... ... 2 2. ... 3
i, Inadequate student reading abilities . ........... ... .. .. L 1 2. . 3
j Lack of teacher Interestinscience ........... ... ... . ... . 1 2. 3
k. Teachers inadequately prepared toteachscience . ................. 1o 2. 3
. Studentabsences ............. ... ... . . T o 2. 3
m. Lack of teacher planning time ........... ... ... . .. ian.. o 2. 3
n. Notenoughtime toteachscience .......... ... .. ... ... .. ..... 1 . 2. 3
0 Classsizestoolarge . ... i e T 2. . 3
p. Difficulty in maintaining discipline . ............ .. ... ... ... . 1 ... 2. 3
g. Inadequate articulation of instruction acrossgrade levels . ........... 1 . 2.0 3
. Inadequate diversity of scienceelectives . ........................ ) N 2. 3
8, Lowenrolliments insciencecourses . ........... ... e T . 2.0 3

SECTION C: YOUR SCIENCE TEACHING IN A PARTICULAR CLASS

The questions in Sections C and D relate to your sefence teaching in a particuiar class. If you teach science
to more than one class per day, please consult the label on the front of this questionnaire to determine
the randomly selected science class for which these questions should be answered.

11, a. How many students are there in this class?

b. Please indicate the numher of students in this class in each race/sex category:

Male Femaie

White {not of Hispanic origin) .......... ... .............
Black {not of Hispanic origin) .. ............ . ....... . ....
Hispanic . ... ... . e
American Indlan or Alaskan Native .......................
Asian or Pacific Islander . ... ... ... ... ... ... .. ...
Other (please specify ).

Note: The total number of maies and females
shouid be the same as the number of students
In Question 11a.




12, What is the most common grade designation of the students in this class?

(Circle one.)
K

o2 TS L B I O R 0 B

Multi-grade {spscify _________ )

13. Which of the following best describes the ability makeup of this class?
{Comparison should be with the average student in the grade.)
{Clrcle one.)

Primarily high ability students ...... ... ... .. ... i 1
Primarily low ability students .. ......... ... .. .. oo 2
Primarily average ability students . .................... ..., U 3
Students of widely differing abilitylevels .. ............. ... ... .. ..... 4

14, How does the amount of time spent on science in this class compare to the amount ot time spent on science in
a& simllar class three years aga?

(Circle one.)
{ did not teach this grade level threeyearsagoe .. ..........oovvie it 1
More time 18 SPENt ONSCIBNCE MOW .. .. ..t ie it e i 2

About the same amount of time is spent on s¢ience now as
three YOErS 800 . .. ..o i i i i i e 3

Less tims is spent on science now

18. Indicaie the kind of room you use to conduct this class.

Laboratory or special s¢ienceroom . .. .. ... . i i e i
Classroom with portable science kitsormaterials ... .................. 2
Classroom with no science faciiities or materials . . ................ ..., 3

16. Onthe average, how many minutes of science homework do you expect the typical student in this class to
complete each week?

minutes/week

17. Are there any professional magazines or journals which you find particularly heipful in teaching science to this
class?

{Clrcle one.)

Yo .. 1 Please specify: a.

No ..o

o} 2 b,
c.




18. Are you using one or more publiished textbooks or programs for teaching science to this class?

(Circle one.)
Ye5 . 1 — @Go fo Question 20
NO oo i 2 — Golo Question 19

19. Why did you choose not to use a textbook?
- (Circle all that apply.)

| prefer to teach without atextbook . ... ... ... . .. ... . oot 1

| did not like the textbook assigned fothisclass . ...................... 2

Availabie textbooks were not appropriate forthisclass .................. 3

There were Insufficient funds to purchase textbooks . ................ .. 4

Other (specify =~ ... e 5
)

Go to Question 25

20. Indicate the publisher of the one texthook/program used most often by the students in this class.
(Circle one.)

Addison-Wesley ............. ... ... . ... .. 03] Laidlaw Brothers . .... ... ... ... ... .. ... ...
American Book ................... i 02 McGraw HiW ... .. .. ...
Coronado .........c.0 i 03 Merrill .. ..
Delta Education . ............ ... ....... co... 04 National Science Program .. ................ .
BCONOMY . ... i e 05 Prentice Mall ............... .. ... ... .....
Ginn ... e 08 Rand McNally .......... ... .. i i,
Harcourt, Brace, & Jovanovich . ............... o7 Scott, Faresman . .............. ..,
Harper & Row . ..........oiiiiiinnen.. 08 SilverBurdett . ... ... ... . ...
D.C o Heath ........... .. i, 09 SteckVaughn ... ...
Holt, Rinehart, Winston ...................... 10 Other (please specify b

Houghton Mifflin ... ....... ... ... .. ... ... 11

21, Indicate the title, author, and most recent copyright date of this textbook/program.
Title:

Author:

Most recent copyright date:

22. Approximately what percentage of the textbook will you "“cover’ In this course?
(Circle one.)

Lessthan25% ............... 1
25-49% .. ... 2
50-74% ... ... e 3
75-90% ... L 4
Morethan90% ...... ... .. ... . 5




23. Please give us your opinion about each of the following statements related to the textbook you are using most
often in this class.

{Clrcie one on each line.)

Strongly No Strongly
This textbook: Agree Agree Opinion Disagree Disagree
a. s at an appropriate reading fevet for most of my
CBHUABMIS L e T 2 ... 3 ... 4 ..., 5
b. |s not very inferestingto my students .. .............. 1 2 ... C 4 ... 5
¢. lsunclear and disorganized . ...... ...... ... .. ..., 1 ... 2 ... 3 . 4 ..., 5
d. Helps develop problem-solving skilis . .......... ..... £ 2 ... a . 4 ... 5
e. Needs morg examples to reinforce concepts .......... 1 ...... 2 ... 3 ... 4 ... 5
f. Explainsconceptsclearly ............... ... ... 1 ... 2 ...... 3 ... 4 . 5
g. Provides good suggestions for activities and
assignments . ... ... . e T 2 ... 1 N 4 ... 5
h. Lacks examples of the use of science in daily life ... ... L 2 ... 3 4 ... 5
i. Shows the applications of scienceincareers .......... 2 2 ... 3 4 ... 5
|- Has high quality supplementary materials . ... ........ 2 I 2 ... 3 4 ... 5

24, Indicate the persons or groups who helped determine that you wouid use this particular textbook in this
science class.

(Circie all that appty.)
I T PP 1
The principal ........... e e 2
A group of teachers from thisschool . ........ ... ... . o it 3
A district-wide textbook adoption committe . .. .......... . .. .. . 4
A state-wide textbook adoption committes . ............... oL 5
Other (please specify )J... B

25. It you are using any materials instead of, or in addition fo, a published textbook or pragram, briefly describe
below, |

26. -Which best describes the availability of computers (microcomputers or terminals to mini/mainframe) for use in
teaching science to this class? .

{Circle one.)
Not avaiiable . ... ... . . . e 1 — Skip to Question 29

Available but quite difficuittoaccess ..... . ... . .. . . Lo 2
Availabie but somewhat difficultto access .. ... ... ... .. o oL 3
Readily available .. ...... ... ... . . 4




27. How does this class use computers in its science lessons?

If not used, check here [ and skip to Question 29.
(Circle all that apply.)

Teacher demonstrating computer Use . ..............coiviiiii i 1
WHItING Programs . .. ...t e 2
Learning science COMBNt ... ... ... it e s 3
Laboratory tool . .. ... .o 4
Driland practice . ... ... ittt a i e 5
Using simulations .. ... ..o i i e e 8
Problam solving . ... .o e 7
Using computer graphics .. ... ... i e 8
[T Ty 41T T 8
Testing and evaluation ............ ... i i 10
Other (piease specify ) 11

28. During the Jast week of instruction, how many minutes did a typical student spend working with computers as
part of this science class?

{Circle one.)

None ............ ¢ ciiian,. 1
4 minutes .. ... ..., 2
15-29 minutes . ............... 3
0-d4minutes . ...... ... ... 4
45-60minutes ................ 5
More than 60 minutes . ........ 6

29, Think about your plans for this science class for the entire year. How much emphasis will each of the following

objectives receive in your science instruction?
{Circle one on each line.)

Minimal Moderate Very Heavy
None Emphasis Emphasis Emphasis
a. Become interested-inscience .................. 1 ..., 2 ... 3oL 4 ..., 5..... 6
b, Learn basic science concepts . . ................ 1 ..., 2 ... 3.4 L 5 ... 5
c. Prepare for further study in science ............. 1 ..., 2 ... 3 ..... 4 ... 5 ..... 6
d. Developinquiry skills ......................... 1 ..., 2 ... 3 ... 4 ..., 5 ..... 6
e. Develop a systematic approach to
solving problems . ........ ... Lo 1 ... 2 ... 3 ... 4 ... 5 ..... 6
f.  Learn to effectively communicate ideas
inscience . ... ... ... 1 ..., 2 ... 3 ... 4 ... 5 ..... 6
g. Become aware of the importance of scisnce )
indaily life ........ ... ... 1 ..., 2 ... 3 ... 4 ... 5 ..., 6
h. Learn about applications of science in technology .. 1 ... .. 2 ... 3..... 4 ..., 8 ..., 6
i. Learn about the career relevance of science .. .... 1 ..., 2 ... 3 ... 4 ... 8 ..., 6
j. Learn about the history of science .. ........... .. T 2 .....08 L. 4 ... 5 ..... -6
k. Develop awareness of safety issuesiniab ........ o 2 ... 3 ... 4 .. ... 5 ..., 6
I, Develop skill in lab techniques ................. 1 .. ... 2 ... 3 ... 4 ..... 5 ... .. 6




SECTION D: YOUR MOST RECENT SCIENCE LESSON IN THIS CLASS

Please answer the following questions specific to your most recent science lesson in this class. Do not be
concerned if this lesson was not typical of instruction in this class.

30. a. How many minutes were allocated for that science lesson?

b. Of these, how many were spent on the following:

Daily routines, interruptions, and other non-instructional activities .. ...........
e 1] - T O R I
Working with hands-on, manipulative, or laboratory materials ................
Reading about SCIBNGE ... ..ot e
TESt OF QUIZ . . oot o ittt e e
Other science instructionai activities ... ... ... . e

Total

(Should be the same
as Question 30a)

31. Did that lesson take place on the most recent day your school was In session?
{Circle one.)

32. Indicate the activities. that took piace during that science lesson,

(Circle all that appiy.)

Clecture ... T R 1
DHSGUSSION « o v et v et ettt e, 8
Teacher demonstration . ... ...t i e 3
Student use of hands-on or laboratory materiais . .. ........... ... . ... 4
Student use of COMPULEIS ... ... . i 5

~Students working in small groups ... ... .. e 6
Students doing seatwork assigned fromtextbook ... oo 7
Students completing supplemsental worksheets .................. ..., 8
Assigning homework . ... ... o 9




SECTION E: TEACHER PREPARATION

33. Indicate the degrees you hold. Then indicate your major

area ot study for each degree using the list of code

numbers to the right. Space has been providad for you to enter a code number for a second bachelor's or
master’s degres. Enter more than one code number on the same line only if you had a double major.

If no degree, check here [] and go on to Question 34.

MAJOR AREA CODE NUMBERS
EDUCATION

11 Elementary education

12 Middle school education

13 Secondary education
14 Mathematics education

15 Science education

16 Other education

MATHEMAi‘ICSICOMPUTEH SCIENCE
21 Mathematics

{Circleall  Specity Major

Degree that apply.} Area Code No.
Assogiate ................... 1....,
Bachelor's .................. 2.....
2nd Bachelor's ..................
Master's .................... 3.....
2nd Master's ....................

Specialist or 6-year

certificate .................. 4. ...
Doctorate ................... 5.....

22 Computer science

SCIENCE

31 Biology, environmental, life
sciences

32 Chemistry

33 Physics

34 Physical science

35 Earth/space sciences

OTHER DISCIPLINES

41 History, English, foreign language,
etc.

34. Indicate the categories in which you have completed one or more college courses.

EDUCATION

General methods of teaching . ..................
Mathods of teaching elementary school science
Methods of teaching middle school science
Methods of teaching secondary schoot science
Supervised student teaching
Instructional uses of computers

Psychology, human development

SCIENCE
Biology, environmental, Ife sciences
Chemistry
Physics ...
Physical science
Earth/space sciences

Engineering

MATHEMATICS/COMPUTER SCIENCE
College algebra, trigonometry, elementary functions
Calculus

(Circle ali that apply.)




35, What type of state teaching certification do you have?

(Circle one.)

NOE GBRIFIBE o\ v et 1 — Skip to Question 37
Provisional (lacking Some requiremMents) . ... ......ooovoronennes 2
" Regular, lifetime, or other certification inanysubject ... ... ... 3

16. In which subject areas do you have state teaching certification?

{Circle all that apply.)

Elementary education (please specify grades: ) I 1
Middle school education (please specify grades: Y RV 2
GERETAl SCIBMCE . v v vttt 3
Biology, environmental, life sciences . ............ooii e 4
Earth/Space SCIBNCES .. ... ... .wonst ror ot 5
Physical sciences ...... e e e e 6
CREMISITY v oo ov et vttt a s e e e 7
PRYSIES v v v ene et e s 8
MATHEMIANES .. o ot vt e e eae e e e 9
COMPUIBT SCIBNCE . . ...t vt iee e 10
BUSIIESS 2 0o v e e et e 11
Reading, language arts, English .. ... ..o v 12
Physical education, health . ... ivvi e 13
Social studies, NISIONY .. ... i 14
Foreign [NQUAGE . .. ..o\ or e 15
Other (please specify ) 16

SECTION F: IN-SERVICE EDUCATION [N SCIENCE

37 D'uring the last 12 months, what is the_tetal amount of time you have spent on in-service education in science
or the teaching of science? (inciude aitendance at professional meetings, warkshops, and conferences, but do
aot include tormai courses for which you received college credit.)

{Circie ona.)

None . ..o 1 — Skip to Question 39
LessthanGhours ............. 2
B-15hours ............ . ... 3
1635 hours ... ... 4
Mare than 35 hours .. ......... 5

10




38.

39.

40.

41.

42,

What type(s) of support have you received?
{Circle all that apply.)

NN e e 1

Released time from teaching .. ......... .. ... ... . . i i, 2

Travel andfor per diem expenses .............. .. it iiiiiinirnnn. 3

L { [ = g T - 4

Professional growth cradits . ... ... ... ... . 5

Other (please specify S B 6

If an in-service program that interested you were available, how Hikely would you be to attend if it were offered

at the following times?
{Circle one on each line.)

Not Somewhat Very
Likely Likely Likely
a. Afterschool ...................... k I 2., ... 3
b. Bvenings .......... .. ... ... .. ... T 2. 3
¢ Saturdays ......... ... o 2. 3
d Summers ........... ... i 2 B 2. ..., 3
e. Toacherworkdays ................. ) 2. ... 3
in what year did you last take a course for college credit in science or the teaching of science?

Think about a specific science topic that you would find difficuit to teach.

a. What is this topic?

b. Which would be the most useful in helping you to teach that topic?
) (Circle one.)

Learning more about the basic concepts . ........ .. ... .. . i 1
‘Learning mare about applications of those concepts in daily life, technology, and careers .. .. .. .. 2
Learning more about instructional materialsftechniques . ........... ... ... . . . ... . ... 3

T

Suppose you wanted to find out about the research related to a topic (e.g., discovery learning, science anxiety,
or sex differences in learning). How likefy would you be to use each of the following sources of information?

(Circle one on each line.)

Not Somewhat Very

) Likety Likely Likely
a. Otherteacher(s) ......................... .. ...... | 2.0 3
b. Principals ... ... .. ... ... . 1 ... 2.0 3
c. Local science specialists/coordinators ... .. ...... .. ... 1. 2. . 3
d. State Department personnel ........... .. ... ... ... 1. 2. 3
e Consultants . ........ .. ... . . ... .. | S 2. 3
f. College courses ................... N ) I 2. 3
g. In-gervice programs . ... 1. 2. 3
n. Meetings of professional organizations ,.............. T 2. 3
i. Jourpals . ... ... L, S 1.0 .. 2. . 3
j Hesearchreviews .. ... ... ......... . ... ... . .. .. ... 1., 2. 3
k. Newspapers/imagazines ........................... 1.0 2. .. 3
I Televisionfradio ............... ... ... ... . ... ..., 1. . 2. 3
m. Publishers and sales representatives . .... ... . ....... 1 2 3




43. How adequately prepared do you feel to teach sclence In a class that includes the following types of children
with special needs? (Circle one on each line.)

Totally Somewhat Adequately Well Very Well

Unprepared Unprepared Prepared Prepared Prepared

a. Physically handicapped ............ .. 1 2. C 4 .. 5
b, Mentally retarded .......... oo 2 [ 2. i S 4 . .. 5

¢. Learning disabled .......... ...t 2 IR 2. 3. 4 ... 5

44, What training have you recelved in educating handicapped children in the regular science classrcom?

(Circle all that apply.)

1T S R R 1
COUEGE COUISB(S) . . - . vt vvvr v revs e a st 2
IN-SEIVICE WOIKSHOP(S) -« v v v e v im e 3
Other (please specify ) IR 4

45. How adequately prepared do you feel to use computers as an instructional toal in teaching science?

(Circle one.)

Totally unprepared ............ 1
Somewhat unprepared . ........ 2
Adequately prepared .......... 3
Well prepared .. ......... ... 4
Very well prepared ............ 5

46. What training have you received in the instructional uses of computers?
(Circle ail that apply.)

NPT S R 1
CollEge GOUPSEWOTK . ..ot v oee i 2
Less than 3 days’ in-service education .......... e 3
Three or more days’ in-service @ducation . ....... ... .covear e 4
Selftaught ... ....... R LR RERREREEEEEREE 5
Other (please specify : )... 8

47. To which of the following professional organizations do you currently belong?

If none, check here [ and go on to Question 48,
(Circle all that apply.)

National Science Teachers Association .. ... . ... v 1
Siate-level science education organization .. ... .. 2
National Councl! of Teachers of Mathematics ................oovve s 3
State-level mathematics education organization ......... .o 4
International Reading AssDCIatioN . ... ... . . i 5
National Association of Elementary School Teachers .. ... 8
American Federation of TeaChers . ... ... v 7
National Education Association ... ... . e 8
Other (please specify) ) N 9

12




48. Please give us your opinion about each of the following statements.

{Circle one on sach line.)

Strongly No Strongly
7 Agree Agree Opinion Disagree Disagree
a. | amin favor of differential pay for teachers in shortage
areas such as science ........... ... ... . ... ... 1 ..., 2 ... 3.4 5
b. Science is a difficult subject for children tofearn ... .. ... ) 2 ... I .4 5
¢. Prospective teachers should have to pass competency
tests in the subjects they willteach ................. 1 ... 2 ... 3 ... 4 . 5
d. Hands-on science experiences aren't worth the time
ANd EXPENSE . . .. e e L I 2 ... 3 ... 4 L 5
e. i wouid like an 1i-month contract . ................... T o 2 ... K - T 5
f. My principal really does not understand the problems
ofteachingscience ........... ..., 1 ... 2 ..., 3 ... 4 5
g. Experienced teachers should be required to pass
competency tests in the subjects they teach .......... 1 ..., 2 ... 3 ... 4 L. 5
h. 1 enjoy teaching science ............ ... ... ....... 1 .. 2 ..., K - 5
i. Laberatory-based science classes are more effective
than non-iaboratory classes ....................... 1 ... 2 ... K - 5
J. Industry scientists should be allowed to teach in the
‘publicschoals ... e L IR 2 ... 3 ... 4 5
k. t consider myself a “master” science teacher ....... .. 1 ...... 2 ... 3 ... 4 L 5
48. When did you complete this questionnaire?
(Month) (Day) {Year)

.

THANK YOU FOR YOUR COOPERATION!
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CANARY

1985 NATIONAL SURVEY
SCIENCE & MATHEMATICS

EDUCATION

Teacher Questionnaire

Conducted by Research Triangle Institute
P.O. Box 12194 Research Triangle Park, NC 27709

If you have any questions, call Jennifer McNeill 800-334-8571




Many educators have raised questions about how best to prepare young people for the challenges they
will face in our increasingly technological society.

To help collect information on the status of science and mathematics education in our schools, the
National Science Foundation sponsored a 1977 survey of teachers and principals. The purpose of the cur-
rent study is to identify trends that have emerged since that time, and to suggest improvements that might
be made in the future.

The topics to be covered in this study include science and mathematics course offerings and enroll-
ments, availability of facilities and equipment, instructional techniques, textbook usage, teacher background,
and needs for in-setvice education. Information will be collected from selected teachers and principais by
printed questionnaire only—no classroom visits will be involved. Data will be kept strictly confidential, and
will be reported only in aggregate form, such as by grade level, and by region. No individually identifying
information will be released.

The 1985 National Survey of Science and Mathematics Education has been coordinated with the data
coliection efforts of the Department of Education, the National Assessment of Educational Progress, and
the International Assessments of Science and Mathematics in order to avoid unnecessary duplication. The
survey has also been endorsed by more than 20 professional organizations, whose names appear below.

Endorsed by:

American Association for the Advangcement of National Association of Biology Teachers (NABT)

Science (AAAS) National Association of Elementary School
American Association of School Administrators Principals (NAESP)
(AASA) National Association of Geology Teachers (NAGT)

American Association'of Physics Teachers (AAPT)  National Association of Secondary School

American Chemical Society (ACS)

American Federation of Teachers (AFT)
American |nstitute of Biological Sciences {AIBS)
Association for Computing Machinery (ACM)

Association of State Supervisors of Mathematics
(ASSM)

Council of Chief State School Officers (CCSSQ)
Council of State Science Supervisors (CSSS}

National Association for Research in Science
Teaching (NARST)

Principals {(NASSP)
National Catholic Education Association (NCEA)

National Council of Teachers of Mathematics
(NCTM)

Nationai Earth Science Teachers Association
(NESTA)

National Education Association (NEA)
National Science Supervisors Association {(NSSA)
National Science Teachers Association (NSTA)

Schoof Science and Mathematics Association
(SSMA)




SECTION A: BACKGROUND INFORMATION

indicate your sex:
(Circle one.)

Male ....... EE T I 1

Femaie ..................... 2

Are you:

(Circle one.)

White (not of Hispanic origin} .. .............. i i

Black {not of Hispanic origin) .. ... ... ... it 2

HE DA .. o i e e e e 3
American Indian or Alaskan Native .. ............ .. ... ... ... ... .. 4

Asian or Pagific Islander ... .. ... . . . . 5
Other (please specify Joo 8

How old are you?
How many years have you taught prior to this school year?

Indicate the number of years you have taught each of the following in any of grades 7-12 prior to this school
year.

If none, check here L] and go on to Question 6.
Mathematics, grades 7-12
Science, grades 7-12

Which of the following subjects have you taught in the last threé years?
If you have not taught mathematics or science in the last three years, check here (J and go on to Question 7.

MATHEMATICS/COMPUTER SCIENCE (Circle ail that appiy.)
Mathematics, grades 78 ... .. ... ... . e 1
Remedial, business, consumer, or general mathematics .. ........ 2
Pre-algebra . ... .. e e 3
Algebra, Tst year . ... . ... e 4
Algebra, 2nd year . .. ... L 5
GEOMIBIY . . i e 8
Calcuius, advanced mathematics . ........ ... ... ... ... ....... 7
Computer [keracy, programming .. ... ... . o 8

SCIENCE
General SCIeNCe ... ... e 9
Biclogy, environmental, life sciences . . . .. R 10
ChemMisITY . . e 11
PYSICS . 12
Physical science . ... ... . . . . 13
Barth/space sciences . ........ ... .. . . i 14




10.

SECTION B: SCIENCE INSTRUCTION IN YOUR SCHOOL

Do you teach in a self-contained classroom, i.e., are you responsible for teaching all or most academic subjects
to one class?

(Circle one.)
Yes ... 1 Specify grade jevel(s) then go to Question 8
MO e 2 — GotoQuestion 9

We are interested in knowing how much time your students spend studying various subjects. In a typical week,
how many days do you have lessons on each of the following subjects, and how many minutes iong is an
average lesson? {Please write *'0’" if you do not teach a particular subjeet to this class.)

Number of Approximate Number
Days per Week of Minutes per Day

1. Mathematies
2. Science
3. Social studies
4. Reading

Go to Question 10

For each class period you are currently teaching, indicate the course title and the enrollment by grade. Then
indicate the code number from the enclosed biue “List of Course Titles’' that best describes the content of
each course.

Course
Number of Students in Class by Grade Code
Class Course Title 7 8 9 10 N 12 Tota Number

m ~N O ;M s W@ N

Are you currently teaching any course(s) that are gutside your major area of certification?
If yes, write in the course code number(s) from the blue list.

(Circle one.) Course Cade No.
Yes .. 1 Please specily: a.
No oo 2 b,
c.




11. Are you currently teaching any course(s) that you do not feel adequately qualified to teach? if yes, write in the
course code number(s) from the blue list.

{Circle one.) Course Code No.
YOS e 1t Please specily: a. '
NO ... e 2 b,
o3

12, a. In the last year, have you received any assistance (e.g., curriculum materials, guest speakers, support to
attend workshops, etc.} from private industry?

(Circle one.)
YES . 1 — Go to Question 12b

2 } - (30 to Question 13

b. Indicate the type(s) of assistance you have received.
{Circie all that apply.)

Curriculum materials . ........ . i e e 1
EQUIPMIENt . ... e e 2
GUeSt SPEAKEIS . . ... e 3
Travel/stipends to attend professionalmeetings . ........... ... ... .... 4
Teacher awards/scholarships ......... . . . . . . it 5
Teacher summer employment . ........ ... . . i 6
Other (please specity ) B 7

13. The foilowmg factors may affect science Instruction in your school as a whole. In your opinion, how great a

problem is caused by each of the following?
{Circle one on each line.)

Serious Somewhat Not a Significant

Probiem of a Problem Probiem
a. Belief that science is less important than other subjects . ............ T o 2. 3
b, Inadeguate facilities ...... .. ... .. e o 2. ... 3
c. Insufficient funds for purchasing equipment and supplies ......... .. T 2. 3
d. Lack of materiais for individualizing instruction ............ ... .... ) I 2. ... 3
e. Insufficient numbers of textbooks . ........ ... L oo L T 2. 3
f. Poorquality oftextbooks . ... ... ... ... ... e | I 2. 3
g. Inadequate accessto cOmpuUters .............. ... i, T2 3
h. Lack of student interestinscience .............. ... ... .. .. .. ... T 2. 3
i. Inadequate student reading abilities .. ... ... ... ... ... .. .. ..., 1 o 2. ... 3
j.  lLack of teacher interestinscience ............ ... ... ... .. ... ... L 2. 3
k. Teachers inadequately prepared to teach sclence .................. T2 3
[, Studentabsences ......... ... . .. ... T 2. 3
m. lLack of teacher planningtime ..... ... ... ... .. .. ... .. . . . 1 2. . 3
n. Not enough time to teach science .............. .. ... ... ... ..... 1 . 2. . 3
0. Classsizestoolarge ... ... ... ... ... . . i, L~ A 3
p. Difficulty in maintaining discipline .. ..... ... ... .. ... .. ... ... ... 1 ... ... 2. 3
q. Inadequate articulation of instruction across grada fevels . ... ... ..., 1 . 2 . 3
r.  Inadequate diversity of scienceelectives .. ... ... ... ... ... ... .. 1 .o 2. 3
s. Lowenrollmentsin sciencecourses .................co ... T 2...........3




SECTION C: YOUR SCIENCE TEACHING IN A PARTICULAR CLASS

The questions in Sections C and D relate to your science teaching in a particular class. Please consult the
label on the front of this questionnaire to determine the randomly selected science class for which these
questions should be answered.

14, a. What is the title of this course?

b, Using the biue “List of Course Titles,” indicate the code number that best describes the content of this
course.

15. a. How many students are there in this class?

b. Please indicate the number of students in this class in each race/sex category:

Male Female

White (not of Hispanie origin)
Black (not of Hispanic origin}
BESPANIC . ..o
American Indian or Alaskan Native
Asian or Pacific Islander . ....... ... e
Other (please specify )

Note: The total number of males and females
should be the same as the number of students
in Question 15a.

16. What is the duration of this course?
(Circle one.)

A=Y S 1
B EMIEEIEE . o vt e ot e e e e 2
ULV = S I S I 3
Qther (please specify ) R 4

17. Which best describes the content of this course?

GENEral SCIBNGE . . ot it s 1
Bioiogy, life sciences, environmental science ......... ..o 2
Chemistry, physics, physical sciences ..... ... ... ..o 3
Earth/Space SGIBMCES .. ...ttt 4
Other (piease specify ) 5

18. Which of the foilowing best describes the ability makeup of this class?
(Comparison should be with the average student in the grade.)
{Circle one.)
Primarity high ability students

Primarily low ability students . . ... ... . 2
Primarily average ability students
Students of widely differing ability levels




18.

20,

21,

22,

23.

On the average, how many minutes of science homewark do you expect the typical student in this class to
complete each day?

minutes/day

Are there any professional magazines or journails which you find particularly helpful in teaching science to this
class?

(Circle one.)

Yos ... 1 Please specify: a.
No ... 2 b
c.
Are you using one or more published textbooks or programs for teaching science to this class?
{Circle one.)
MBS e 1 — Goto Question 23
No ... 2 — Goto Question 22

Why did you choose not to use a textbook?
{Circle all that apply.)

| prefer to teach without a textbook . ... ... ... ... .. ... .. ... .. L. 1

1 did not like the textbook assigned to thisclass ..................... .. 2

Available textbooks were not appropriate forthisclass . ................. 3

There were insufficient funds to purchase textbooks . .................. 4 U
Other(specity . e 5 '

)

Go to Question 28

Indicate the publisher of the gne textbook/program used most often by the students in this class.
(Circle one.)

Addison-Wesley ............. e ot Janus .. 15
Allyn & Bacon .......... .. ... .. ool 02 Laidlaw Brothers . ....... ... ... ... ... ... 16 |
American Book ... ....... ... i 03 Little, Brown ... .. ... ... 17
Wm. C.Brown ... ... .. 04 Macmillan ... ... ... . 18
College Entrance .. ........................ 05 MeGraw Hill ... ... . .. . 19
Coronado ... ........ . ... ... . ..o 08 Merrlll ... .. 20
Follett ... .. ... .. ... . a7 National Science Program ................... 21
L 11 1 o T 08 Prentice Halt .. ....... ... .. ... ... ... ..... 22
GIODE .« .o 09 Rand MeNally . ..o 23
Hargourt, Brace, & Jovanovich .......... ... .. 10 Saunders . ... ... ... .. 24
Harper & Row ... ... ... o il H Scott, Foresman ......... ... ... ... ... ... 25
C.CHeath ...... ... ... ... ... .. .. ... 12 Silver Burdett ... ....... . ... ... 26
Hoit, Rinehart, Winston . . ................ .. .. 13 Wiley 27
Houghton Mifflin . ............. ... ... .. .. .. 14 Other (piease specify ) .. 28




24, Indicate the title, author, and most recent copyright date of this textbook/program.
Title:

Author;.

Most recent copyright date:

25. Approximately what percentage of the textbook will you “cover’ in this course?

(Circle one.)

Lessthan 258% ............... 1
26499 .. ... . 2
BO-74% ..o e 3
7o-80% ... e 4
Morethan 0% ............... 5

26. Please give us your opinion about each of the following statements related to the texthook you are using most
often in this class. :

(Circle one on each line.)

Strongly No Strongty

This textbook: Agree Agree Opinion Disagree Disagree
a. s at an appropriate reading level for most of my

students ... ... T . 2 ... 3 ... 4 ... 5
b. s notvery interesting to my students , . .............. 1. 2 ... 3 ... 4 ...... 5
¢ Is unclear and disorganized .. ............... ... ... 1 ... 2 ... 3 ... 4 ... 5
d. Helps develop problem-solving skills ................ 1o 2 ... 3 ... 4 ... 5
e. Needs more exampies to reinforce ¢oncepts . ......... 1 ... 2 ... < I 4 ... 5
f. Explains conceptsclearly . .............. ... ... ... 1 ... 2 ..., 3o 4 ... 5
g. Provides good suggestions for activities and '

assignmenis .. ... e 1 2 ..., 3 ... 4 ... 5
h. Lacks examples of the use of science in daily life . ... ... 2 2 ... 3 ... 4 ... 5
i. Shows the applications of science incareers .. ........ 1 ... 2 ... a ... 4 ... 5
j. Has high quality supplementary materials ............ 1 ..., 2 ..., 3 ... 4 ..., 5

27. Indicate the persons or groups who heiped determine that you would use this particular textbook in this
science class.

{Circle all that apply.)

b did e e 1
The prinGipal . . . e e e 2
Agroup of teachers from thisschool . ... ... .. ... ... ... ... 3
A district-wide textoook adoption committe .. ........... ... . 4
A state-wide textbook adoption committes . ...... ... ... ... ... 5
Other (please specify : J... 8

28, If you are using any materiais instead of, or in addition to, a published textbook or program, briefly describe
below.




29, Do you use calculators in this science class?

(Circle one.)
YOS e 1 — Goto Question 30
NO oo e 2 — Goto Question 37

30. How are calculators used in this science class?
{Circle all that appiy.)

Checking answers ............ 1
Doing computations ........... 2
Solving problems . ............ 3
Takingtests . ................. 4

31. Which best describes the aveilability of computers (microcomputers or terminals to mini/maintrame) for use
with this science class?

{Circle one.)

Not avaidable . .. ... e 1 — Skip fo Question 34
Available but quite difficulttoaccess . ......... ... ... .. ... . .. 2
Available but somewhat difficultto access ................ R, 3
Readily available .. ...... ... s 4

32, How does this science class use computers?
If not used, check here [ 1 and skip to Question 34.

{Circle all that apply.)

Teacher demonstrating computeruse . ............. ... oo oo, 1
Writing programs .. .. ... i 2
Learning science content . ... ... . 3
Laboratorytool ............. . ... ... e 4
Drill and practice ... ... I 5
Using simulations . ........ ... .. . . i i e 8
Problem solving ... ... oo e 7
Using computer graphics . ... .. i 8
- Tz T 9
Testing and evaluation . ... ... .. . e 10
Other (please specify ) 11

33. During the Jast week of instruction, how many minutes did a typicai student spend working with computers as
part of this science class?

{Circle one.)

None ............... . ..., 1
114 minutes . ............ .... 2
15-20 minutes ... ........... .. 3
30-44minutes ................ 4
45-60 minutes ... . ......... ... 5
More than 60 minutes ...... ... 8




34. Think about your plans for this science class for the entire course. How much emphasis will gach of the follow-
ing objectives receive?
{Circle one on each line.)

Minimal Moderate Very' Heavy
None Emphasis Emphasis Emphasis
a. Become Interested in science .. ............. ... 1 ... 2 ... 3 ... 4 ... 5 ..... o]
b. Learn basic science concepfs ........ ... .. .. 1 ... 2 Lo 3 ... 4 ... 5 ..... 5]
c. Prepare for further study in science ............. T 2 ... 3 .. 4 ... 5 ... g
d. Developinquiryskills .................. ... ... L 2 ... K REN 4 ... 5 ..... 6
e. Develop a systematic approach io
solving problems ... ... i T . 2 ... 3 ... 4 ... 5 ..... 6
f.  Learn to effactively communicate ideas
INSCIBNCE ... it it e i ... 2 ... 3 ..... 4 ... 5 ... 6
g. Become aware of the importance of science
indaily life ........ .. e 1 ... 2 ... 3 ... 4 ... 5 ..... B
h. Learn about applications of sclence in technology .. 1 ..... 2 ... K 4 ... 5 ..... 6
i. Learn about the career relevance of sciance . ... .. 1 ..., 2 ... 3 ... 4 ... 5..... 6
j. Learnaboutthe history of science ............... LTI 2 ... 3 ..... 4 ... 5 ..... 6
k. Develop awareness of safety issues intab ........ 1 ... 2 .03 .. 4 ... 5 ..... B
I,  Develop skill in lab techniques ................. 1 ..., 2 ... 3 ... 4 ... 5 ..... 6

SECTION D: YOUR MOST RECENT SCIENCE LESSON IN THIS CLASS

Please answer the following questions specific to your most recent science fesson in this class. Do not be
concerned if this lesson was not typical of instruction in this class.

35. a. How many minutes were allocated for that sclence lesson?

b. Of these, how many were spent on the following:

Daily routines, interrupilons, and other non-instructional activities .. ...........
=Y 3 1]~ 2O
Working with hands-on, maniputative, or laboratory materials . ...............
Reading about SCIBNCE . .. .. ... . e s
Test OF QUIZ . o e

Other science instructional activities ... .. ... . . e
Total

(Should be the same
as Question 35a)

36. Did that lesson take piace on the most recent day your school was in session?

(Circle one.)




37. Indicate the activities that took place during that science lesson,

38.

(Circle all that appiy.)

=T (] 1
DiSCUSSION .. ...t e e 2
Teacher demonstration . ...... ... .. ... ... 0 oo ie e 3
Student use of hands-on or laboratory materials ................ ... ... 4
Studentuse of caloulators .. ... ... 5
Student use of COMPULEIS ... ... .. i e e e, 6
Students workinginsmali groups ... ... ... o i i i e 7
Students doing seatwork assigned fromtextbook ... ... .. ... oL 8
Students completing suppiemental worksheets ................... ... 9
Assigning homework ... ... . 10

SECTION E: TEACHER PREPARATION

indicate the degrees you hold. Then indicate your major area of study for each degree using the list of code
numbers to the right. Space has been provided for you to enter a code number for a second bachelor’s ar
master's degree, Enter more than one code number on the same line only if you had a double major.

if no degree, check here (] and go on to Question 39,
MAJOR AREA CODE NUMBERS
(Circle all  Specity Major

Degree that apply.) Area Code No, EDUCATION
11 Elementary education

Associate ............ e 1..... 12 Middle school education
Bachelor's .................. 2..... i3 Secondary education
2nd Bachelor’s . ................. 14 Mathematics education
Master's .................... 3., 15 Science education
2nd Master's ............... ..., 18 Other education
Specialist or 6-year MATHEMATICS/COMPUTER SCIENCE
certificate . ................. 4..... 21 Mathematics
Doctorate ................... 5..... 22 Computer science
SCIENCE
31 Biology, environmental, life
sciences
32 Chemistry
33 Physics

34 Physical science
35 Earth/space sciences

OTHER DISCIPLINES

41 History, English, foreign language,
etc.




39, Indicate the categories in which you have completed one or more college courses,

EDUCATION . (Circle all that apply.)
General methods of teaching .. . ... ... i e 1
Methods of teaching elementary school science ... ............... 2
Methods of teaching middle schooiscience ..................... 3
Methods of teaching secondary school sclence .................. 4
Supervised studentteaching .................. ceeee e 5
Instructional uses Of COMPUIBIS . .. .. it ie e e B
Psychology, human development ........... ... .o 7

MATHEMATICS/COMPUTER SCIENCE
College algebra, trigonometry, elementary functions ... ........... 8
o1 1o1 7] 1V 1 SO 9
Differential 8QUALIONS . . ... v e 10
Probability and Statistics .. . ... ... e 11
Computer Programming . ... vvvon o e 12

LIFE SCIENCES
Introductory biclogy . .......... e 13
Botany, plant physiolegy, etc. .. ... ... oL 14
Call BIology . .o 15
Ecology, environmental SCIENCe ... ... i 16
Genetics, evolution . ... . ... e 17
Microbiology ..o oo e 18
PhySIOlOgY ot 19
Zoology, animal behavior, ete. . ... ... oo 20

CHEMISTRY _

General chemistry ... ... ... i e 2
Analytical Chemistry . ... v 22
Crganic chemistry . ... . 0 23
Physical chemistry .. ... ... . 24
BIOChamIStrY ... it e 25

PHYSICS
General DRYSICE . .. e e 26
Electricity and magnetism ... ... i 27
Heat andthermodynamics . ... ... s 28
MECRAMICS . ... . e e 29
Modern or nuclear physics ... ... ... e 30
0 <1 T T PP 31

EARTH/SPACE SCIENCES
ASITONOMY . .\ttt e e et az
Geology ........ ... .o N a3
Meteorclogy ... ... 34
Oceanographly .. .. oo e 35
Physical geography .. ... .. i 36

OTHER
History Of SCIBNCE . ... ..o i 37
Science and SOCIBLY . . .. .. . 38
ENgQineering ... ... 39




40. For each of the following subject areas, indicate the number of courses you have compieted, Count each
course you have taken, regardless of whether it was a semester hour, quarter hour, graduate, or undergraduate
course. If your transcripts are not avaiiabls, provide your best estimates.

Subject Area Circle the number of coursas you have completed.

Life sciences .................. o...1t...2...3...4...5...6...7...=8

Chemistry .......ccooivvvevnnnn 0...1...2...3...4...5...6...7...=8

Physics/physical science ......... o...%¥...2...3...4...5...8...7...=28

Earth/space sciences ............ o...t...2...3...4...5...6...7... 28

Calculus . .............coovnnt, o...1...2...3...4...6...8...7...28

Computer science .............. c...1...2...3...4...86...86...7...28
41. What type of state teaching certification do you have?

(Circle one.)

Not certifiad . ... .. i e 1 — Skip to Question 43

Provisional (lacking some requirements) .............. .. .. ..coiviin. 2

Regutar, lifetime, or cther certificationinany subject .. ............... .. 3

42, In which subject areas do you have state teaching certification?

(Circle all that apply.)

Elementary education (please specifygrades; ) ... ......... 1
Middle schoo! education (please specifygrades: ) ... ..... 2
General SCIBNCE . ... .. ... . e e e 3
Biology, environmental, fife sciences ... ....... .. ... . ooy 4
Earth/space SCienCes ... .. . . . i e 5
Physical sciences ........... ... ... ... . ... .. i 8
Chemistry .......... P 7
PRYSICS . e B
Mathematics ... ... . . e 9
Computer SCIBNCE ... ... .. . i e 10
BUSINESS . . . 11
Engiish, language arts, reading . ..... ... ... 12
Physical education, health . ......... ... ... ... . 13
Social studies, history ... ... . 14
Fareign language . ... . ... .. . 15
Other (please specify ) 18

H




SECTION F: IN-SERVICE EDUCATION IN SCIENCE

43, During the /ast 12 months, what is the_fotal amount of time you have spent on in-service education in science
or the teaching of sclence? (Include attendance at professional meetings, workshops, and conferences, but do
not include formai courses for which you received college credit.)

(Circle one.) .
Nome ...............ciivenin 1 — Skip to Question 45

Lessthan6hours ............. 2
615hours ........... ... ..., 3
16-35hours . ....... ... .. 4
More than 35 hours .. ......... 5

44, What type(s) of support have you received?
(Circle all that apply.)

11T T~ 1
Reieased time from teaching .......... ... . .. .. i 2
Travel and/or per diem eXPensSes . ...... ... i i e 3
SUPBNAS ... e e 4
Professional growth credits . ....... ... ... . o i 5
Other (please specify ) S 5]

45. If an in-service program that interested you were available, how likely would you be to attend if it were offered
at the following times?

(Circle one on each line.}

Not Somewhat Very

Likely Likely Likely
a. Afterschool ......... ... ... ... . ... 1. 2. ... 3
b, Evenings ............ ... ... . ..., 1. . 2. 3
¢ Saturdays .. ... e T 2.0 ... 3
d. SUMMErS ... ... e T 2. . 3
e, Teacherworkdays ................. T 2. 3

48. In what year did you last take a course for collage credit in science or the teaching of science?

47. Think about a specitic science topic that you would find difficult to teach.
a, What is this topic?

b. Which would be the most usetul in helping you to teach that topic?
_— {Circle one.)

Learning more abaut the basic concepts . . ... .. . . e e 1
Learning more about applications of those concepts in daily life, technology, and careers .. ... ... 2
Learning maore about instructional materials/techniques . ...... .. ... ... ... ... .. 3

12




48.

49,

50.

51.

52.

Suppose you wanted to find out about the research related to a topic {e.g., discovery learning, science anxiety,
or sex differences in learning), How likely would you be to use each of the following sources of information?

(Circte one on each line.)

Not Somewhat Very

Likely Likely Likety
a. Other teacher(s) ....... ... . i i 1.0 2 ... 3
b, Principals .. ... e T 2. . 3
¢. Local science specialists/coordinators ... ............. 1. 2.0 3
d. State Department personnel . .......... ... ... ... .. 1. .. 2. 3
€ Consultants . ........ ..t 1. o 2. 3
f. Colleage courses ...........c.ciiiiiiiinininannn, ) I 2..........3
Q. In-Service programs ............ ity 1. A2 3
h. Meetings of professional organizations ............... 1.0, 2..........3
odOUINAlS . e 1T 2. ... 3
j. Researchreviews ....... ... ... .o i vinne .. ) I 2.0 3
k. Newspapers/imagazines ..............c.iiiinenn, L PR 2..........3
. Television/radio . ......... oo T 2. 3
m. Publishers and sales representatives . ............... T 2. 3

How adequately prepared do you feel to teach science in a class that includes the following types of children

; ! b
with special needs? (Circle one on each line.)

Totally Somewhat Adequately Well Very Well
Unprepared Unprepared Prepared Prepared Prepared

a. Physically handicapped . .............. ool T2, K 4. ... ... 5
b. Mentally retarded .................... o 2. K 4. 5
c. Learning disabled . ............... ... 1o 2. .. T 5

What training have you received in educating handicapped children in the regular science classroom?
(Circte all that apply.)

NONE . e e 1
College COUPSE{S) . o ot i e e e e 2
In-service WOrkshop(s) . . .. ... . e 3
Other (pleass specify ) 4

How adequately prepared do you feel to use computers as an instructional ool with your science classes?
{Circle one.}

Totally unprepared ............ 1
Somewhat unprepared ......... 2
Adeguately prepared .......... 3
Well prepared ................ 4
Very well prepared ............ 5

What training have you received in the instructional uses of computers?

(Circle all that apply.)

NONE . 1
College coursework .. ....... .. 2
Less than 3 days’ in-service education .. ............. ... .. ... .. ... .. 3
Three or more days' in-service education . ........................... 4
Seiftaught ... ... 5
Other (please specify ;... B




53. To which of the following professional organizations do you currently beiong?

If none, check here (I and go on to Question 54, '
{Circle all that apply.)

American Association of Physics Teachers .. ............. ... ..., ... 1
American Chemical Society . .... . ... ... . . . 2
National Association of Biology Teachers e 3
National Association of Geology Teachers ... .. ... ......... e 4
National Earth Sclence Teachers Association . .......... .. ... ... .. .. 5
National Science Teachers Association . ............. ... .. ... ... .. .. &
School Science and Mathematics Assogiation .. ...................... 7
State-level science education organization ............ .. ... .. . . 8
Association for Computing Machinery .. ........ ... ... .. o 9
Association for Educational Data Systems .............. ... . . .. 10
Mathematical Association of America .......... ... .. ... ... o 11
National Council of Teachers of Mathematics ............... ... .... 12
Society of Industrial and Applied Mathematics . ...................... 13
State-level mathematics education organization ...................... 14
American Federation of Teachers ....... ... . . i, 15
National Education Association . ......... ... . ... ... . i i, 16
Other (please specify) ) 17

54, Please give us your cpinion about each of the following statements.

(Circle one on each line.)

Strongly No Strongly
Agree Agree Opinion Disagree Disagree

a. | am in favor of differential pay for teachers in shortage

areas such as science ......... ..., 1 ... 2 ... 3 ... 4 ... 5
b. Science is a difficuit subject for children to learn .. ... ... 1T .. 2 ..., i 4 ... 5
¢. Prospective teachers should have to pass competency

testsinsclence .......... .. ... oo T ... 2 ... 3 .. 4 ... 5
d. Hands-on science experiences aren’t worth the time

and expense ....... e T o 2 ... 3 . 4 ..., 5
e. | would like an 13-month contract . ................... T ... 2 ... 3 . 4 ... 5
f. My principal really does not understand the problems

of teachingscience . ..., ... ... ... ... ... .. .. ..., 1T oo 2 ... 3 4 ... 5
g. Experienced teachers shouid be required to pass

competency testsinscience ........ ... .. ... ... ..., 1 .. 2 R I 4 ... 5
h. | enjoy teaching science ... . .. LR 1 ... 2 ... 3 ... 4 ..., 5
i. Laboratory-based science classes are more effective

than non-laboratory classes .............. ... .. ... 1 ..., 2 ... 3 ... 4 ..., 5
j.  Industry scientists should be allowed to teach in the

publicschools ........ ... ... . . ... 1 ..., 2 ... 3 ... 4 ... 5
k. tconsider myseif a “master” science teacher .. .. .. .. .. T2 3 ... 4 ... 5

55. When did you complete this questionnaire?
(Month) (Day) (Year)

THANK YOU FOR YOUR COOPERATION!
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If you have any questions, call Jennifer McNeill 800-334-8571
v




Many educators have raised questions about how best to prepare young people for the challenges they
will face in our increasingly technelogical society.

To help collect information on the status of science and mathematics education in our schoois, the
National Science Foundation sponsored a 1977 survey of teachers.and principals. The purpose of the cur-
rent study is to identify trends that have emerged since that time, and tc suggest improvements that might
be made in the future.

The topics to be covered in this study inciude science and mathematics course offerings and enroll-
ments, availability of facilities and equipment, instructional techniques, textbook usage, teacher background,
and needs for in-service education. information will be collected from selected teachers and principals by
printed questionnaire only—no classroom visits will be involved. Data will be kept strictly confidential, and
will be reported only in aggregate form, such as by grade level, and by region. No individuaily identifying
information will be released.

The 1985 National Survey of Science and Mathematics Education has been coordinated with the data
collection efforts of the Department of Education, the National Assessment of Educational Progress, and
the international Assessments of Science and Mathematics in order to avoid unnecessary duplication. The
survey has also been endorsed by more than 20 professionai organizations, whose names appear below.

Endorsed by:

American Association for the Advancement of National Association of Biology Teachers (NABT)

Science (AAAS) National Association of Elementary School
American Association of School Administrators Principals (NAESP)

(AASA) National Association of Geology Teachers (NAGT)
American Association of Physics Teachers (AAPT)  National Association of Secondary School
American Chemical Society {ACS) Principals (NASSP)

American Federation of Teachers (AFT) National Catholic Education Association (NCEA)
American Institute of Biological Sciences (AIBS) National Ceouncil of Teachers of Mathematics
Association for Computing Machinery (ACM) (NCTM)

Association of State Supervisors of Mathematics National Earth Science Teachers Association

(ASSM} (NESTA)

Council of Chief State School Officers (CCSSO) National Education Association (NEA)

Council of State Science Supervisors (CSSS) Naticnal Science Supervisors Association (NSSA)

National Association for Research in Science National Science Teachers Association (NSTA)
Teaching (NARST) School Science and Mathematics Association

(SSMA)




SECTION A: BACKGROUND INFORMATION

Indicate your sex:

(Circle ane.)
Male ............... ..., 1
Female ..................... 2
Are you:

{Circle one.)

White (not of Hispanic origin) ... ... i e 1
Black {not of HISPanic Origin) .. ... ..« .uie et iieaneenns 2
=1 o= 3T 3
American Indlanor Alaskan Native . . ............ o i i i, 4
Asian or Pacific Islander .. ......... .. . i e 5
Other {please specify ) 6

How old are you?

How many years have you taught prior to this school year?

SECTION B: MATHEMATICS INSTRUCTION IN YOUR SCHOOL

Do yau teach in a self-contained classroom, i.e., are you responsibie for teaching all or most academic subjects
to one class? .

{Circle one.)
Yes ...l seve.v.. 1 Specify grade level(s) ________ ther go to Question &
No ... 2 -~ GotoQuestion7

We are interested in knowing how much time your students spend studying various subjects. In a typical week,
how many days do you have lessons on each of the following subjects, and how many minutes fong is an
average lesson? (Please write “0" if you do not teach a particular subject to this class.)

Number of Approximate Number
Days per Week of Minutes per Day

1. Mathematics - -
2. Science N
3. Social studies
4. Reading

Go to Question 8




7. For each class you are currently teaching, please indicate the average number of minutes the students spend
per week on each of the foilowing subjects. '

_ Number of Minutes per Week

Class

Number Mathematics Science

[y

w o N @ o 0 M

e
(=

8. Many teachers feel better qualified to teach some sdbiect areas than others. How qualified do you feel to teach
each of the following (whether or not they are currently included in your curriculum)?

(Circle ane on each line.)
Not Well Adequately Very Well

.. Qualified Qualified Quaiitied
a. Mathematics .................... e e et a e I 2. i 3
o R I 1o - oo - 1 2. 3
C. Physical sciences ........ .. ittt i i e e 1 o2 3
d. Earth/space sCiences .............cciiiiiiniiinnnnnnns e 1T . 2. 3
e. Social studies, history .. .......... .. ... . e 1T 2. .. 3
f. Heading, language arts, English .......... e e T . 2., 3
8. a. in the iast year, have you received any assisténce {e.g., curriculum materials, guest speakers, support to

attend workshops, etc.) from privaie industry?

{Circle one.)

Yes . e e 1 — Go to Question 9b

NO o 2 '

Notsure .................... 3} — Go to Question 10

b. Indicate the type(s) of assistance you have received.
7 (Circie all that apply.)

Curriculum materials ... .. . . . i e 1
BQUIBMENt . e e e e 2
Guest speakers ... ... ... ... i e e 3
Travel/stipends io attend professional meetings .. ............ ... ..... 4
Teacher awards/scholarships . ... . oot i i 5
Teacher summer employment .. ... ... .. i e 6
Other (piease specify ) 7




10. The following factors may affect mathematics instruction /n your school as a whole. In your opinion, how great
a problem is caused by each of the following?

Serious
Proklem of a Probiem

(Circie one on each line.)

Somewhat Not a Significant
Problem

a. Belief that mathematics is less important than other subjects .. ....... 1 ... 2., ...
b. inadequate facilities . .................... e P 1 2.,
¢. Insufficient funds for purchaging equipment.and supplies ........... 1 .. ... 2. ..
d. Lack of materials for individualizing instruction . ................... 1 2.0
e. Insufficient numbers of textbooks . ........ ... o i, 1 . 2. . .
f. Poorquality oftextbooks . ......... ... .. i i, T o 2. i
g. Inadequate access to COMPULAIS .. ... ..iivii i i s T 2. .. 0
h. Lack of student interest in mathematics ........ ... ... 1. -
i. Inadequate student reading abilities .............. ... ... ... ... T 2. ...
j. Lack of teacher interestin mathematics . ......................... ) 2.
k. Teachers inadequately prepared to teach mathematies .. ... ......... 1T o 2.
. Student AbSENCES . ... ... i e e e e 1 .. 2. e
m. Lack of teacher pianning time . ........ .. ... i i i, 1 oo 2. .
n. Not enough time to teach mathematics . ...................... ... T . 2. .
0. Classsizes too large . ... oot ci it i e e 1 2.,
p. Difficuity in maintaining discipline .. .......... .. ... ... . o T 2.0
g. |nadequate articuiation of instruction across grade levels ............ 1T ... 2.
r. Inadequate diversity of mathematics electives .. .. ................. 1T 2. . e,
s. lLow enrollments in mathematics ¢ourses ..................... ... ) 2. .

Low enrollments in mathematics courses

SECTION C: YOUR MATHEMATICS TEACHING IN A PARTICULAR CLASS

The questions in Sections C and D relate to your mathematics teaching in a particular class. If you teach
mathematics to more than one class per day, please consuit the label on the front of this questionnaire
to determine the randomly selected mathematics class for which these questions should be answered.

11. a. How many students are there in this class?

b. Please indicate the number ot students in this class in each race/sex category:

Maie Female

White {not of Hispanic origin)
Black (not of Hispanic origin)
Hispanic
American Indian or Alaskan Native
Asian or Pacific 1slander
Other (please specify ) )

MNote; The total number of males and females
should be the same as the number of students
in Question 11a.




12. What is the most common grade designation of the students in this class?
(Circle one.)
K

L= T &1 T R ¥ I L Bl

Multi-grade (specify ___________}

13. Which of the following best describes the ability makeup of this class?

{Comparison should be with the average student in the grade.)
{Circle one.)

Primarily high ability students .. ....... ... . . v i i 1
Primarily low ability students . . ...... ... o 2
Primarily average ability students .. ....... ... .o i 3
Students of widely differing ability levels . ............... ... ... 0 4

14. How does the amount of time spent on mathematics in this class compare to the amount of time spent on
mathematics in a similar class three vears ago?

{Circle one.)

| did not teach this grade level threeyearsago . .........., ... c.ocnn 1
More time is spenton mathematics now .......... ... i iiiii s 2
About the same amount of time Is spent on mathematics now as

three Years 8g0 ... ..ot vt iita e et e 3
Less fime is spent on mathematicsnow . .......... ... vt 4

15. On the average, how many minutes of mathematics homework do you expect the typical student in this class to
complete each week?

minutes/week

B

16. Are there any professionai magazines or journals which you find particularly helptul in teaching mathematics
to this class?

{Circie one.)

- I 1 Please specify: a,

NO i s

o] 2 b,
c.

17. Are you using one or more pubiished textbooks or programs for teaching mathematics to this class?
. (Circle one.)
Yes . i — Go to Question 19
NO oo 2 — Go to Question 18




18. Why did you choose not to use a textbook?

{Circle all that apply.)
| prefer to teach without atextbook ... ........... e 1
{ did not like the textbook assignediothisclass . ...................... 2
Available textbooks were not appropriate forthisclass .................. 3
There were insufficient funds to purchase textbooks . .................. 4
Other (specify R 5

Go to Question 24

19. Indicate the pubiisher of the one texthook/program used most often by the students in this class.
~ {Circie one.)

Addison-Wesiey ....... IO o1 Macmillan ........ ... ... oo il
Allyn &Bacon .........co it 02 McGraw Hill ....... PN
American Book ...... .. ... ... o 03 Merrill ...
Educational Teaching Aids ................... 04 Scott, Foresman . .......... ... ..ol
LT T P 05 SilverBurdett .......... .. ... ... oL
Harcourt, Brace, & Jovanovich ..........,..... 06 Open Court ........ ... it it
D.CHeath ........ ... i, o7 Prentice Hall ............... .. ... ... .....
Hoit, Rinehart, Winston . ... .................. 08 Riverside ......... ... . ... i,
Houghton Mifflin .. ......................... 09 Other {please specify b
Laidlaw Brothers . ................. .. ...... 10

20. Indicate the title, author, and most recent copyright date of this textbook/program,
Titte: '

Author:

Most recent copyright date:

21, Approximately what percentage of the texthook will you “cover in this course?
{Circle une.)

lessthan 25% ............... 1
28-49% ... ... ... ... 0. 2
50-74% ... 3
75-890% ........... . .. 4
Morethan90% ............... 5




22, Please give us your opinion about each of the following statements reiated to the textbook you are using most
often in this class. (Circle one on each line.}

Strongly No Strongly

This textbook: Agree Agree Opinion Disagree Disagree
8. s at an appropriate reading leve! for most of my

students . ... e e 1 ... 2 ... 3 ... 4 L 5
b. Is notveryinterestingto my students . ............... 1 ..., 2 ... 3 ... 4 ... .. 5
. Is unclear and disorganized . ............. ey 1 . 2 ...... 3 ... 4 . 5
d. Helps develop problem-solving skills . ............... 1T 2 ... 3 ... . 5
e. Needs more exercisss for practice of skills ........... B A 2 ... 3 ...... 4 ..., 5
f. Explainsconceptsclearly ............. ..ot 1 ... 2 ... 3 ... 4 ... 5
g. Provides goaod suggestions for activities and

assignments . ......... . i iieei e Lerias S 2 ...... 3 ... 4 ... 5
h. Needs more examples of the applications of .

mathematics ,.................... e e 1 .. 2 ...... 3 .. 4 ... 5
i. Provides good suggestions for use of calculators ... ... 1 ... 2 ... 3 ... 4 ...... 5
j.  Provides good suggestions for use of computers ., ... . ) I 2 ... 3 ..., 4 ..., 5
k. Has high quality supplementary materiais ............ i I 2 ... 3 . 4 ... 5

23. Indicate the persons or groups who helped determine that you would use this particuiar textbook In this
mathematics class. '

{Circle all that appiy.)
Fdid ..o e e S 1.
The principat . ............ ..o i e e et 2
A group of teachers fromthisschoot . ... .. .ooee il 3
A district-wide textbook adoptioncommitte . ......................... .4
A state-wide textbook adoption committes . ........ ... ... ... . ... 5
Other (please specify }... 8

24. If you are using any materials instead of, or in addition to, a published textbook or program, briefly descrfbe
below.

25. Do you use calculators in this mathematics ¢lass?
(Circle one.)
YOS e 1 — Go to Question 26
o — Go to Question 27

26. How are caicuiators used in this mathematics ¢lass?

(Circle all that apply.)
CheCKing ansWers ... ... . e e 1
DOINg COmMPUAEONS . ... o i e e 2
Solving problems . ... ... e 3
TaKING 1SS . . . e e e 4




27. Which best describes the availability of computers {microcomputers or terminals to minllmalnframe) for use In
teaching mathematics to this class?

{Clrcle ane.)

NOE BVAIEDIE . ...\ e v ettt et e ettt e e eevnnens ., 1 — Skip to Question 30
Availabie but quite difficultto acgcess ... .......... . i o2 '

Available but somewhat difficult to access ... ... e 3

Readily avallable ......... ..ottt ier i e 4

28. How does this class use computers In its mathematics lessons?
If not used, check here [ and skip to Question 30, ) - :
A o ~ (Clrcle all that apply.)

Teacher demonstrating computer use . . . . ., . N TR PR PRI
WIItING PrOgIaMS . .. .. ovv e v ieeeannsens e, .2
Learning mathematics content .. .................. et 3
Driltl and practice . .........vvvvineennnns AU e ereeas 4
Using simuiations ................ ..., S 5
Problem solving .. ... P e e e e 6
Using computer graphics ...................... e s 7
Games ..........covennns DU e e 8
Testingand evaluation . ... ... ... ottt i e e 9
Other (piease specify R R 10

28. During the last week of instruction, how many minutes dld a typical atudent spend worklng with computers as
part of this mathematics class?

{Circie one.)

None ...........ccoivviinnnn 1
4 minutes ................. 2
1529 minutes ................ 3
3044 minutes ,............... 4
45-60 minutes . ............... 5
More than 60 minutes ......... 6




30. Think about your plans for this mathematics class for the entire year. How much emphasis will each of the

following cbjectives receive in your mathematics instruction?

(Circle one
_ Minimai
None Emphasis

a. Become interested In mathematics .............- L 2 ... 3 ..
b. Know mathematical facts, principles, algorithms,

OF PrOCEAUIES ..\ o onvivanrr st 1 ... 2 . 3.
¢. Prepare for further study in mathematics . ...... AR [P 2 ... 3 ..

Develop inguiry skills . ... 1 ..., 2 ..... 3 ..

Develop a systematic appreach to ) )

solving Proplems .. ... T 2 ..., 3 ..
f.  Learn to effectively communicate ideas ' '

inmatnematics . ... ..o i ey 1 ... 2 ... 3 ..
g. Perform computations with speed and accuracy .... 1 ..... 2 ... 3 ..
h. Become aware of the importance of mathematics

indaily life ... S 1 ... 2 ... 3 ..
I, Learn about applications of mathematics in

teChnOiogY .. vt 1 ... 2 ..., 3 ..
j. Learn about the career relevance of mathematics .. 1 ..... 2 ... 3 ..
k. Learn about the history of mathematics .......... 1 . 2 ... 3 ..

on each line.)

WModerate Very Hoavy
Emphasis Emphasis
A 5 ... 6
Y 5 . 8
. R 5 ..... 6
V- S 5 ..... 6
Y T 5 ..... 6
U T 5 ... 6
T 5 . 8
A 5 ... 6
R 5 ..... 6
R 5 ..... 6
TR S 5 ..... 6

SECTION D: YOUR MOST RECENT MATHEMATICS LESSON IN THIS CLASS

Please answer the following questions specific to your most recent mathematics lesson in this class. Do

not be concerned if this lesson was not typical of instruction in this class.

41. a. How many minutes were allocated for that mathematics lesson?

h. Of these, how many were spent Dl;‘l the following:
Dhaily routines, interruptions, and other non-instructional activities . ............
The teacher working with the entire class as a group (e.g., lecture, test, etc.) ... ..
The teacher working with smail groups of students ............c..crvmnes
The teacher supervising students working on individual activities .............

Total

32. Did that lesson take piace on the most recent day your school was in segsion?

{Circle one.)

(Should be the same
as Question 31a)




34.

34,

Indicate the activities that took place during that mathematics lesson.

{Circle ai! that apply.)
[+ 1] -2 P 1
DHSCUSSION . ..o it i et s et e B
Student use of CalCUIAIONS . .. ..ot e e e e 3
Student Use of COMPUIBIS . . ...ttt et inaenn i iaamiaeansasnns 4
Student use of hands-on or manipufative materials .................... 5
~ Students doing seatwork assigned from textbook . .................... 5
Students completing supplemental worksheets .. ..................... 7
Assigning homework .. ......covveeerennenn. s 8
Test OF QUIZ ... ..ottt et et e et ieaanes 9

SECTION E: TEACHER PREPARATION

indicate the degrees you hold. Then indicate your major area of study for each degree using the list of code
numbers to the right. Space has been provided for you to enter a code number for a second bachelor’s or
master’s degree. Enter more than one code number on the same fine only it you had a double major.

If no degree, check here [_] and go on to Question 35.

MAJOR AREA CODE NUMBER
(Circle all  Specify Major ' s

Degree that apply.) Area Code No. EDUCATION
) 11 Elementary education
Associate ................ ... 1..... 12 Middle School aducation
Bacheior's .................. 2..... 13 Secondary education
2nd Bachelor's .............. ce 14 Mathematics education
Master's .................... 3..... 15 Science education

18 Qther education

Specialist or 6-year MATHEMATICS/COMPUTER SCIENCE
certificate .................. 4. ... 21 Mathematics
Doctorate ................... 5..... 22 Computer science

SCIENCE

31 Biology, environmental, life
sciences

32 Chemistry

33 Physics

34 Physical science

35 Earth/space sciences

OTHER DISCIPLINES

41 History, Englisn, foreign language,
ate.




35. Indicate the categories In which you have completed one or more college courses.

EDUCATION {Circie all that apply.)
General methods of teaching . ...............c.0 oo, 1
Methods of teaching elementary school mathematics ............. 2
Methods of teaching midd!e school mathematics ................. 3
Methods of teaching secondary school mathematics . ............. 4
Supervised studentteaching ............. ...t 5
Instructionai uses of computers ...... ... ........... ... . . ... .. 6
Psychology, human development ..., ......................... 7

SCIENCE _

Biology, environmental, life sciences ................ccoiuiii .. 8
Chemistry ..., ... ..o i s, e 9
Physics .............. T 10
Physicaiscience .................ccvoveennnn.. e th|
Earth/space sciences . ...........ootivuin i 12
Engineering . ......... i 13

MATHEMATICS/COMPUTER SCIENCE
Mathematics for elementary school teachers ................... 14
Mathematics for middie schoolteachers ....................... 15
Geomery for elementary or middle schooi teachers . ............. 16
College algebra, trigonometry, elementary functions ............. 17
Calouius ... 18
Upper division geometry .. ....... ... ... v 19
Probability and statistics .................. ... o, 20
Computer programming .................. e, 21

36. What type of state teaching certification do you have?
(Circte ane.)

Notcertified ........ ... oottt e 1 — Skip to Question 38
Provisional {lacking some requirements) . ..., .......... ... .. ... .. 2
Regular, lifetime, or other certification in anysublect ................... 3

37. In which subject areas do you have state teaching certification?
(Circle all that appiy.)

Elementary education (please specify grades: ____ ) ... .. 1
Middle school education (please specifygrades: ) ... ... . ... 2
General science . .............. o 3
Biology, environmental, life sciences .................. .. .. .. ... . ... 4
Earth/space Sciences ................... ... oo 5
Physical sciences ........... ... ... .. .. .. .. . . . 8
Chemistry ... ... . . 7
Physics ... ... 8
Mathematics ............. ... ... .. . 9
Computer SCIeNCe . ........... oo 10
BUSINGSS ... ... 11
Reading, language arts, English .. ................. . .. ... . . 12 )
Physical education, health .................. ... . ... .. .. . 13
Social studies, history ............ ... ... 14
Foreignlanguage ........................ ... ... . ... ... 15
Other (please specify ) 16

10




38.

39,

40.

4,

42,

SECTION F: IN-SERVICE EDUCATION IN MATHEMATICS

During the last 12 months, what is the total amount of time you have spent on in-service education in
mathematics or the teaching ot mathematics? {Include attendance at professional meetings, warkshops, and
conferences, but do pot inciude formal courses for which you received college credit.)

(Circle one.)
None ................ e 1 — Skip to Question 40
LessthanBhours ............. 2
&15hours ............. SR 3
16-35hours .............. . 4
More than 35S hours ........... 5

What type(s) of support have you received?
' - {Circie ali that apply.)

None ... . i iiaeiaan e e e aasaenei et 1

Released time fromteaching ..... ... .. ... it aniannnnns 2

Travel and/or per diem eXPensEs . ... ...t 3

Stipends ...........c. 0. e e 4

Professional growthcredits .. ......... ... . it 5

Other (please specify — : _ ) S ]

If an in-service program that interested you were available, how likely would you be to attend if it were offered

at the following times? N
(Circie one on each line.)

Not Somewhat Very

Likely Likely Likely
a. Afterschool . ... ... ... ... s 2 SRR 2.0 3
b. Evenings ............. e ) 2.0 3
C Saturdays . ............ .00 | 2. ... 3
d. Summers . .......... .00 T 2. 3
e. Teacherworkdays ................. .00 2. ... 3

In what year did you last take a course for coflege credit in mathematics or the teaching of mathematics?

Think about a specific mathematics topic that you would find difficuit to teach.

a. What is this topic?

b. Which wouid be the most useful in helping you to teach that topic?
{Circle one.)

Learning more about the basic concepts . ....... ... i 1
Learning more about applications of those concepts in daily life, technology, and careers . .., .. .. 2
Learning more about instructional materiais/techniques . ............ ... ... . . 3

11




- 43,

44,

45,

486.

47,

Suppose you wanted to find out about the research related to a topic (e.g., mathematics anxiety or sex ditfer-
ences in learning). How likely would you be to use each of the following sources ot information?

(Circle one on each line.)

Not Somewhat Very

Likely Likely Likely
a. Otherteacher(s) .........covr i, 3 I 2. ... 3
b, Principals ... ..o e e 1 e 2.0 3
¢. Local mathematlcs specialists/coordinators ........... 1000000, 2.0 3
d. State Department personnel .......... ... ...t 1...... S 3
o Consultants . .........i it i i e 1.0, 2....... .. 3
f. College courses ........ .. it 1. .. 2. 3
g. In-gervice programs ... ... ... it 3 A 2. .. <
h. Meetings of professional crganizations . .............. ) N 2. 3
BoJOUMAlS ..ottt e L I 2., 3
Jo Pesearch reviews . ........c.c e, 1. .. 2. . 3
k. Newspapers/magazines ....... e 1.0t 2.0 3
1. Televisionfradio ... ... ... v rin i 1.0 0nee. 2. 3
m. Publishers and sales representatives ................ 1 a2 3

How adequately prepared do you feel to teach mathematics in a class that inciudes the following types of chil-

dren with special ds?
n wilh special nee (Circle one on each line.)

Totally Somewhat Adequately Well Very Well

Unprepared Unprepared Prepared Prepared Prepared
a. Physically handicapped .......... R 2. ... b 4 ... 5
b. Mentally retarded .................... ) E 2. R 4.0 5
c. Learning disabled ................... 1. . 2. I 4. ..., 5

What training have you received In educating handicapped children In the regular mathematics classroom?

{Circle all that appiy.)
1 [ - 1
College course(s) . ... .. .. cciiiii i i e 2
In-service WOrKShOP(S) .. ... .. o i e i e 3
Other (please specity Do 4

How adequately prepared do you feel to use computers as an instructional tool in teaching mathematics?
(Circle one.)

Totally unprepared ......... ... 1
Somewhat unprepared . ........ 2
Adequately prepared . ......... 3
Weil prepared .. .............. 4
Very well prepared . ........... 5

What training have you received in the instructional uses of computers?

{Circle all that appiy.)

NN L e e 1
College coursework . ... ... i e e 2
Less than 3 days’' in-service education ............... ... ... 3
Three or more days' in-service education . ... ......... ... e 4
Selftaught . ... 5
Other (please specify ) ... 8

12




48. To which of the following professionai organizations do you currently belong?
If none, check here [] and go on to Question 49.

{Circle ail that apply.)
Nationai Science Teachers Association . .............. ... ... ivn., 1
State-level science education organization .. ........ .. o 2
National Council of Teachers of Mathematics .. ....... P 3
State-level mathematics education organization . ........ REEEEEERRRRR 4
International Reading Association ......... e e 5
National Association of Elementary School Teachers ................... 5
American Federationof Teachers . ............. .. ... oo, 7
National Education Association . ....... ... i i e 8
Other (please specify) : ) 9

49. Please give us your opinion about each of the following statements.
{Circle one on each line.)

Strongly No Strongly
Agree Agree Opinion Disagree Disagree
a. | am in favor of differential pay for teachers in shortage
areas such as mathematics .................. .. .. 1 ... 2 ... 3 . 4 ..., 5
b. Mathematics is a difficult subject for childrentolearn .... 1t ...... 2 ... 3 . 4 ..., 5
c. Prospective teachers should have to pass competency
tests in the subjects they will teach ... .... e eaaaaa 1 ... 2 ... 3 ... 4 ... 5
d: | would like an 11-month contract .................... P 2 ... 3 ...... 4 ..., 5
e. My principal really does not understand the probiems
of teaching mathematics ................. ... ... T 2 ... 3 ... 4 ...... 5
f. Experienced teachers should be required to pass :
competency tests in the subjects they teach ... ....... 1 ... 2 .03 . - 5
g. | enjoy teaching mathematics .. ...................... 1 .....02 L. 3 ... 4 ... 5
h. Industry mathematicians should be allowed to teach in
the publicschools ............. ... ..oty T 2 ... 3 ... 4 ... 5
i. | consider myself a “master” mathematics teacher . ..... T ..., 2 ... 3 ... T 5
50. When did you complete this questionnaire?
(Month) (Day) (Year}

THANK YOU FOR YOUR COOPERATION!
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Many educators have raised questions about how best to prepare young people for the challenges they
will face in our increasingly technological society,

To help collect information on the status of science and mathematics education in our schools, the
Natiohal Science Foundation sponscred a 1977 survey of teachers and principals, The purpose of the cur-
rent study is to identify trends that have emerged since that time, and to suggest improvements that might
be made in the future.

The topics to be covered in this study include science and mathematics course offerings and enroll-
ments, availability of facilities and equipment, instructional techniques, textbook usage, teacher background,
and needs for in-sarvice education. Information wili be collected from selected teachers and principals by
printed questionnaire only—no classroom visits will be involved. Data will be kept strictly confidential, and
will be reported only in aggregate form, such as by grade level, and by region. No individually identifying
information will be released.

The 1985 National Survey of Science and Mathematics Education has been coordinated with the data
collection efforts of the Department of Education, the National Assessment of Educational Progress, and
the International Assessments of Science and Mathematicsin order to avoid unnecessary duplication, The
survey has also been endorsed by more than 20 professionat organizations, whose names appear below.

Endorsed by:

American Association for the Advancement of National Association of Biology Teachers (NABT)
Science (AAAS) A National Association of Elementary School

American Association of School Administrators Principals (NAESP)

- (AASA) National Association of Geology. Teachers (NAGT)

American Association of PhySiCS Teachers (AAPT) National Association of Secondary School

American Chemical Society (ACS)

American Federation of Teachers (AFT)
American Iinstitute of Biological Sciences (AIBS)
Association for Computing Machinery (ACM)

Association of State Supervisors of Mathematics
{ASSM)

Council of Chief State School Officers {CCSS0)
~ Council of State Science Supervisors (CSSS)

National Association for Research in Science
Teaching (NARST)

Principals (NASSP)
National Catholic Education Association (NCEA)

National Council of Teachers of Mathematics
(NCTt)

National Earth Science Teachers Association
(NESTA)

National Education Association (NEA)
National Science Supervisors Association (NSSA)
National Science. Teachers Association (NSTA)

School Science and Mathematics Association
(SSMA)




SECTION A: BACKGROUND INFORMATION

1. Indicate your sex:

(Circle one.)
Male ............ ... . ..... 1

2, Areyou:
(Circie one.)

White (not of Hispanic origind .. ........ ... i i 1
Black {not of Hispanic origin) ............. ... i 2
Hispanic . ..o e e e e 3
American indian or Alaskan Native ... ............... ... .. .. ... ... 4
Asian or Pacific Islander ... ....... ... ... . . 5
Other (please specify b 6

3. How oid are you?
4. How many years have you taught prior to this school year?

5. 7 Indicate the number of years you have taught each of the following in any of grades 7-12 prior to this school
yearz;

If norie, check here [} and go on to Question &,
_' Mathematics, grades 712
Science, grades 7-12

6. Which of the following subjects have you taught in the last three years?
If you have not taught mathematics or science in the last three years, check here (] and go aon to Question 7.

MATHEMATICS/COMPUTER SCIENCE (Circle all that apply.)
Mathematics, grades 7-8 .. ... .. .. . . . ..o 1
Remedial, business, consumer, or general mathematies ....... ... 2
Pre-algebra ... ... .. ... . . e 3
Algebra, 18t YBar . ... .. e 4
Algebra, 2ndyear . .. ..., ... e 5
GO . . e e 6
Calculus, advanced mathematics .. .......................... 7
Computer literacy, programming . .............. ... ... ....... a

SCIENCE
General SCIeNGe . ... . ... e 9
Biology, environmental, life sciences . .......... ... ... ... ... 10
Chemistry . ... ... .. . 11
PRYSICS . o e e 12
Physical SGiencCe ... ... ... ... . e e 13
Earth/space sCiences ... .. ... .. . i i 14




7.

10.

SECTION B: MATHEMATICS INSTRUCTION IN YOUR SCHOOL

Do you teach in a self-contalned classroom, l.e,, are you responsible for teaching all or most academic subjects
to one class?

(Circle one.)
YO8 e 1 Specify grade lavel(s) _ then go to Question 8
No .. 2 - GotoQuestion9

We are interested In knowing how much time your students spend studying various subjects. In a typical week,
how many days do you have lessons on each of the following subjects, and how many minutes long is an
average lesson? (Please write 0" if you do not teach a particular subject to this class.)

Number of Approximate Number
Days per Week of Minutes per Day

1. Mathematics I
2. Science —_
3. Social studies I

4, Reading —_

Go to Question 10

For each class period you are currently teaching, indicate the course titie and the enroliment by grade.
Then indicate the code number from the enclosed blue ‘‘List of Course Titles’ that best describes the content
of each course,

Course
Number of Students in Class by Grade Code
Class Course Title 7 8 9 0 N 12 Total humber

1

m N g’ W N

Are you currently teaching any course{s) that are outside your major area of certitication?
If yes, write in the course code number(s) from the blue list.

(Clrcle one.) Course Code No.
Yo e 1 Please specify: a.
No ........... . i 2 b,
c.




‘List of Course Titles

Subject Area Code Number Course Title

Science 101 Life science
102 Earth science
103 Physical science
104 General science, grade 7
105 General science, grade 8
106 General science, grade 9
107 General science, grades 10-12
108 Biotogy, 1st year
109 Chemistry, 1st year
110 Physics, 1st year
111 Biclogy, 2nd year
112 Chemistry, 2nd year
113 Physics, 2nd year
114 Astronomy
115 Anatomy
116 Physiology
117 Zoology
118 Ecology, environmental science
119 Other science
Mathematics 201 Mathematics, grade 7
202 Mathematics, grade 8
203 General mathematics, grade 9
204 General mathematics, grades 10-12
205 Business mathematics
206 Consumer mathematics
207 Remedial mathematics
208 Pre-algebra/introduction to aigebra
209 Algebra, 1st year
210 Algebra, 2nd year
211 Geometry
212 Trigonometry
213 Probability/statistics
214 Advanced senior mathematics, not including calculus
215 Advanced senior rnathematics, including some calculus
216 Calculus
217 Advanced placement calculus
218 Other mathematics
Computer 301 Computer awareness or literacy
Science 302 Applications and implications of computers
303 Introductory computer programming
304 Advanced computer programming
305 Advanced placement computer science
306 Other computer science
Other 401 Social studies, history
402 English, language arts, reading
403 Business, vocational education
404 Foreign languages
405 Health, physical education
406 Art, music, drama

407 Other subject







11. Are you currently teaching any course(s) that you do not feel adequately qualifiad to teach? If yes, write in the
course code number(s} from the blue list.

(Circle one.) Course Code No.
Yes ... 1 Please spacify: a.
No ... 2 b.
c.

12. a. In the last year, have you received any assistance (e.g., curriculum materials, guest speakers, support to
aitend workshops, etc.) from private industry?

(Circle one.)
Yo .......iiiiiiiniian.:.. 1 = Goto Question 12b

2
3 } — Go to Question 13

b. Indicate the type(s} of assistance you have received.
{Circle all that apply.)

Curriculum materials . ... ... ... i e 1
EQUIpMAaNt .. .. e e 2
Guest speakBIS . ... .. ... . e 3
Travel/stipends to attend professional meetings ....................... 4
Teacher awardsfscholarships .. .................... i 5
Teacher summer employment . ... ...... e e e 6
Other (plaase specify Dol 7

13. The following factors may affect mathematics instruction in your school as a whole. In your opinion, how great
a problem is caused by each of the following?

{Circle one on each Iihe.)

Serious Somewhat WNot a Significant

Problem of a Problem Problem
a. Belief that mathematics is less important than other subjects .. ....... 1 .. ... 2. ... 3
b. Inadequate facilities ....... ... ... ... . . e i 1 2. . 3
¢. Insufficient funds for purchasing equipment and supplies ........... T 2.0 3
d. Lack of materials for individualizing instruction . . .................. 1T 2. 3
e Insufficient numbersoftextbooks .. .......... .. ... .. .. L ) I 2. 3
f. Poorqualityoftextbooks . ............ . .. . .o i 1 0., 2. ... 3
g. Inadeguate accesstocomputers . ..... ... ... . . i | SRR 2. .. 3
h. Lack of student interest in mathematics ...................... ..., | 2. 3
i. Inadequate student reading abilities ............... ... .. .. ..., 1 o 2. .. 3
j. Lack of teacher interest in mathematics . ................. ... ..... o 2 3
k. Teachers inadequately propared to teach mathematics . . ............ 1 2. .. 3
. Studentabsences ......... ... ... i e 1 2. 3
m. Lack of teacher planning time . ............ ... . ... . . .. 1 ... .. 2. . 3.
n. Not enough time to teach mathematics . . ........................ 1 .. 2. . 3
o Classsizestoolarge ... . ......... . . . i T 2 3
p. Difficulty in maintaining discipline ............. .. .. ... .. ... ... ) I 2. .. 3
q. Inadequate articulation of instruction across grade levels .. .......... 1 ... 2. 3
. Inadequate diversity of mathematics electives . . .,................. 1 2. 3
5. Low enrollments in mathematics courses . ....................... L 2. 3




SECTION C; YOUR MATHEMATICS TEACHING IN A PARTICULAR CLASS

The questions in Sections C and D relate to your mathematics teaching in a particular class. Please con-
sultthe label on the front of this questionnaire to determine the randomiy selected mathematics class for
which these questions shouid be answered. '

14. a. What Is the title of this course?

b. Using the blue “List of Course Titles,” indicate the code number that best describes the content of this
course.

15. a. How many students are there in this class?

b. Please indicate the number of students in this class in each race/sex category:

Mzale Female

White (not of Hispanie origin) ...... ... oo
Black (not of Hispanic origin} ...,
HISPANIC ..\ eee it L
American Indian or Alaskan Native
Asian or Pacific Islander ... ... .. i i
Other (please specify )

Noete: The total number of males and fermales
should be the same as the number of students
in Question 15a.

16. What is the duration of this course?
(Circle one.)

Y- T R 1
LT =) A L LRI 2
o T 1 AT e A EERE 3
Other (please specify Do 4

17. Which of the following best describes the ability makeup of this class?
{Comparison should be with the average student in the grade.)
(Circle one.)
Primarily high ability students
Primarily fow ability students ... ... i 2
Primarily average ability students
Students of widely differing ability levels

18, On the average, how many minutes of mathematics homework do you expect the typical student in this class to
complete each day?

minutes/day




19. Are there any protessional magazines or journals which you find particularly helptul in teaching mathematics
to this class? -

(Circle one.}

Yes ... 1 Please specify: a.
NO ... 2 b,
.

20. Are you using one or more published textbooks or programs for teaching mathematics to this class?

{Circie one.)
b (- - T 1 — Go to Question 22
NO o e e e 2 - Goto Question 21

21. Why did you choose not to use a textbook?
(Circle all that appiy.)

| prefer to teach without atextbook .......... ... ... .. ... ool 1

| did not like the textbook assigned tothisclass ... ................. ... 2

Available textbooks were not appropriate forthisclass . ................. 3

There were insufficient funds to purchase textbooks . . ................. 4

Other(specify e 5
)

Go to Question 27

22. Indicate the publisher ot the pne textbook/program used most often by the students In this class,

(Circle one.)

Addiscn-Wesley . ......... ... . . i, 01 Maemillan ...... ... .. ... oo 12
Allyn & Bacon ......... ... i 02 MeGraw Hill .. ... .. ... ... ..., 13
Amearican Book .. ... ... . . o e 03 Merrill ... . i4
Anaheim ... ... e 04 Open Court ...... ... .. ... . .. oo, i85
Educational Teaching Aids ................... 05 Prentice Halt ............. ... ... ...... .. 16—
Ginn .. 06 Riverside .......... .. . ... ... .. .. .. ... ..., 17
Harcourt, Brace, & Jovanovich ................ 07 Scott, Foresman ........................... 18
D.CHeath ................ ... ... ........ 08 SilverBurgett . ........ .. ... . ... ... 19
Holt, Rinehart, Winston ... ................... 09 Wadsworth ... ...... RN 20
Houghton Mifflin . .......................... 10. Qther (p/ease specify ) ... 21
Laidlaw Brothers . ......... ... ... .. ... ... 1

23. Indicate the title, author, and most recent copyright date of this texthook/program.
Title:

Author:

Most recent copyright date:




24, Approximately what percentage of the textbook will you “‘cover” in this course?
{Citcle one.) '

Lessthan 25% ............... 1
25499 ... 2
BO74% ... 3
75-90%% ... - 4 ,
Morethan90% ............... 5

25, Please give us your opinion about each of the following statements related to the textbook you are using most
often in this class.
{Circle one on each line.)

Strongly No Strongly

This textbook: Agree Agree  Opinion Disagree Disagree
a. s at an appropriate reading levsl for most of my

SIUEMIS .. ... e e 1 ... 2 ... 3 ..., 4 .. ..., 5
b. s not very interestingtomy students ................ 1 ..., 2 ... 3 ... 4 ... 5
¢. s unclear and disorganized ... ............. ... ... ) I 2 ... I .. 4 ..., 5
d. Helps develop problem-solving skills ............. ... 1 ... 2 ... 3 ... 4 ... 5
e. Needs more exercises for practice of skills ... ........ 12 ., 3 ... 4 ..., 5
f. Explainsconceptsciearly ............ .. .. i 1 ..., 2 ..., 3 ... 4 ... .. 5
g. Provides good suggestions for activities and

assignments .. ...... ... . e 1 2 ... 3 ... 4 ... 5
h. Needs more examples of the applications of

mathematics .............coviiiiiiiiiiia 1 ... 2 ... I 4 ... .. 5
i. Provides good suggestions for use of caleulators ... ... 1 ..., 2 .03 . 4 ..., 5
j.  Provides good suggestions for use of computers ... ... 1 ..., 2 ...... 3 ... 4 ... 5
k. Has high quality supplementary materials . ........... 1 ... 2 ... 3 ..., 4 ..., 5

26. Indicate the persons or groups who helped determine that you would use this particular textbook in this
mathematics class.

(Circie all that apply.)

I 1« 1
The PriNGIPal .. .. i e e 2
A group of teachers from thisschool .. . ........ ... .. ..o il 3
A district-wide textbook adoption committe . ... ... ..., )
A state-wide texthook adoption committee .. ........... ... ... ... 5
Qther (please specify ' ) ... 6

27. If you are using any materials instead of, or in addition to, a published textbook or program, briefly describe
beiow.




28,

Do you use calculators in this mathematics class?
{Circle one.)
YBS .. 1 — Go to Question 29
NO ... e 2 — Goto Question 30

29, How are calculators used in this mathematics class?

30.

.

32,
' part of this mathematics class?

(Circle all that apply.)

Checking answers ............ 1
Doing computations ........... 2
Solving problems . ............ 3
Takingtests .................. 4
Which best describes the availability of computers (microcomputers or terminals to mini/mainframe) for use

with this mathematics class?
(Circle one.)

Not avallabie ........... ..ottt it iian s 1 — Skip to Question 33
Availabie but quite difficulttoaceess . ....... .. ... . i 2
Available but somewhat difficult toaccess .......... ... ... .. .. .0 3
Readily available . ... ..........ciiiiei i s 4

How does this mathematics class use computers?
If not used, check here [] and skip to Question 33.

(Circle all that apply.)

Teacher demonstrating computeruse . ......... e e 1
WHtIRG programs . ... oo e 2
Learning mathematics content .......... .. 0 i i i e 3
Drilt and practics . ... .. e e 4
Using simulations ... ... .. . i i e e e e 5
Problem solving .. ... v e 6
Using computer graphics . ........ .. i i 7
Games ................ S 8
Testing and evaluation . . ... ... .. ... ... .. o 9
Other {please specify ) R 10
During the /ast week of instruction, how many minutes did a typical student spend working with computers as

{Circle ane.)

None ....................... 1
1-14 minutes ................. 2
15-29 minutes ................ 3
3044 minutes .......... ... 4
45-60 minutes . ............... 5
More than 60 minutes ......... 8




38. Indicate the categories in which you have completed one or more college courses.

EDUCATION {Circle all that appiy.)
General methods ofteaching ............ .. .. .. i 1
Methods of teaching elementary school mathematics ............. 2
Methods of teaching middie school mathematics ... ........... ... 3
Methods of teaching secondary school mathematics .............. 4
Supervised studentteaching ......... .. ... ... oo 5
Instructional uses of computers ... ... .. i i g
Psychology, human development . ............... ...t 7

MATHEMATICS/COMPUTER SCIENCE
College algebra, trigonometry, elementary functions .............. 8
CalCUlUS ... i e e e e e g
Advanced calculus ... ... ... . e 10
Differential equations ................. e 1
GEOMBIIY . .o e e e e s 12
Probability and statistics . . ...... ... . oo i 13
Abstract algsbra/fnumber theory ........... ... o e 14
Linear algebra ........... .. i i i i 15
Appilications of mathematics/problem solving ... ................ 16
History of mathematics .. .. ....... .. ... i v iia i, 17
Other upper division mathematics . ........... ... ... ... ..o 18
COMPULEr Programming . . ... .ot nrr e eas i9

SCIENCE
Biological SCIENCES . ... ...\ vt 20
CHeMISITY .. . o i e 21
Physics ............. R 22
Physical SCIENCe . ... . . e s 23
Earth/space SClences .............c. i 24
ENgineering . ... ...t 25

39. For each of the following subject areas, indicate the number of courses you have completed. Count each
course you have taken, regardless of whether it was a semester hour, quarter hour, graduate, or undergraduate
course. If your transcripts are not available, provide your best estimates.

Subject Area Circie the number of courses you have completed.
Metheds of teaching mathematics . .0 ..... .. 1.0 2. 3. 4....... =5
Calculus ................. ..., 0....... 1.0 2....... 3. 4....... =5
Computer science .............. 0....... 1. 2.3 .04 Z5

40. What type of state teaching certification do you have?

(Circle one.)

Not certified .. ................. e e e e 1 — Skip to Question 42
Provisional (lacking some requirements) . .......... ... ... ... .ol 2
Regular, lifetime, or other certification in anysubject ................. .. 3

10




41,

In which subject areas do you have state teaching certification?
{Circle all that apply.)

42,

43.

Eiementary education (please specify grades: ) ............ 1
Middle school education {piease specifygrades: ) .......... 2
General SCIBNCE . ... .. . ... 3
Biology/~enviropmental, life sciences . .............. ... .. I 4
Earth/space sciences ....... .. ... . . . i i i 5
Physical SCI@MCES . .. .. e e €
RISty . .. . e e e e 7
PRYSICS .. .. e 8
Mathematies ........... ............ e e e 9
CompUIer SCIBNCE . ... .. . e e e 10
BUSINGSS ... e e 11
English, language arts, reading ...... . ... .. ..o 12
Physical education, health ... ........ .. ... ... ... . ... .. . 13
Social studies, history ... ... . 14
Foreign language . . ...ttt 15
Other (please specify ). 16

SECTION F: IN-SERVICE EDUCATION IN MATHEMATICS

During the fast 12 months, what is the total amount of time you have spent on in-service education in
mathematics or the teaching of mathematics? (Include attendance at professional meetings, workshops, and
conferences, but do not include formai courses for which you received coliege credit.)

_ (Circie one.)
Nome ,...................... 1 — Skip to Question 44

LessthanBhours . ............ 2
615hours ................... K|
16-:35hours .................. 4
More than 35 hours ........... 5

What type(s) of support have you received?
(Circie all that apply.)

NONE L e e e e 1
Released time from teaching ... ....... ... ... o oo 2
Travel and/or per diem eXpensas . ... ... ... ..t 3
SHPeNdS ... Ce 4
Professional growth credits . .. ..... ... ... . ... .. .. ... .. .. 5
Other (please specify ) R 6

11




44. It an in-service program that interested you were availabie, how like'ly would you be to attend if it were offered

at the following times? -

(Circle one on each line.}

Not Somewhat Very

_ Likely Likely Likely
a, After school ...................... T 2. ... 3
b. Evenings ............... ... .. ..., T 2. 3
c. Saturdays ......... ... .. ... 1o 2. 3
d Summers ...... ... ... T e 2.0 3
e Teacherworkdays ................. T e 2. 0 3

45. In what year did you last take a course for college credit in mathematics or the teaching of mathematics?

46. Think about a specific mathematics topic that you would find difficult to teach.

a. What is this topic?

b. Which would be the most useful in helping you to teach that topic?
‘ {Circle one.)
Learning more about the basic ConCePtS . .. ... i e e 1

Learning more aboul applications of those concepts in daily life, technology, and careers ...... .. 2
Learning more about instructional materialsftechniques .............. .. .. ... . ... ... ... .. 3

47. Suppose you wanted to find out about the research related to a topic {e.q., mathematics anxiety or sex differ-
ences in learning). How likely would you be to use pach of the following Sources of information?

{Circle one on each line.)

Not Somewhat Very

Likely Likely Likely
a. Otherteacher(s) .......... .. ... ... . .. iiiivin.. 1. 2. 3
b. Principals . ... . . e T 2. . ... 3
¢. Local mathematics specialistsicoordinators .. ....... .. 1o 2. 3
d. State Department personnel ............ ... ..., ..., T 2 3
e Consultants .. ... ... .. .. . e 1T 2 3
f. College courses ... ... ... ... .. ... . .. .. .. . ... 1. ... 2. 3
g. In-gservice programs .. . ... .. T 2 3
h. Meetings of professional organizations ............... T2 3
odournals L. T 2 3
jo Researchreviews ... ... ... ... ...... ... ........ T 2 3
k. Newspapers/magazines . .......................... T 2. 3
. Televisionfradio .. ........ ... ... .. ... .. ... T 2. 3
m. Publishers and sales representatives ... ... . ......... T 2. 3

48. How adequately prepared do you fee! to teach mathematics in a class that includes the foliowing types of

children with special needs?
P {Circle one on each line.)

Totaily Somewhat Adeguately Well Very Well

Unprepared Unprepared Prepared Prepared Prepared
a. Physically handicapped ... ............ | P 2.0 G R 4 .5
b. Mentally retarded ......... ... ... ..... 1.0 0. 2., 3. 4. 5
c. Learning disabled .................. . 1. 2. 3. L 5

12




49, What training have you received in educating handicapped children in the reguiar mathematics classroom?
' {Circle all that apply.)

3o - T 1
College COUISB{S) . .. ..o e e 2
in-service workshop(S) .. ... .. . . i e 3
Other {please specify ) 4

50. How adequately prepared do you feel to use computers as an instructional tool with your mathematics

classes?

(Circle one.)
Totally unprepared ............ 1
Somewhat unprepared . ........ 2
Adequately prepared .......... 3
Well prepared ................ 4
Very well prepared .. .......... 5

51. What training have you received in the instructional uses of computers?
{Circie all that apply.)

1 e o = P 1
College caursework . . ... .. ..o i i s 2
Less than 3 days' in-service education ........... ... .. 3
Three or more days’ in-service education . ......... ... .o 4
SEIFAUGNE . . . o\ttt e e 5
Cther (please specify )... B

52. To which of the foliowing protessional organizations do you currently belong?

it none, check here | and go on to Question 53.
{Circie all that appiy.}

Association for Computing Machinery . . ..., . ... ... oL 1
Agsociation for Educational Data Systems .. ........ e 2
Mathematical Association of America ... .. ... ... . e 3
National Councit of Teachers of Mathematies .. .............. ... ...... 4
Society of Industrial and Applied Mathematics ... .. ............. . ..... 5
Schoot Science and Mathematics Association . ... ... ... ... ... ..., 6
State-level mathematics education organization .. ................ . ... . 7
American Association of Physics Teachers .. ... ... ... ... ... ... .. ... 8
American Chemical Society ... ... ... ... ... .. .. . g
Mational Association of Biclogy Teachers ... ... ... ... ... . ... .. ..., 10
National Association of Geology Teachers .. .. ... ... . .. ........... Lk
National Earth Science Teachers Association . ... ... .. ... ... ... ... 12
National Science Teachers Assaociation ... ............ ... ... .. ... 13
State-level scien~e education organization .. ... ... o L 14
American Federation of Teachers ......... ... .. ... .. .. . ... .. 15
National Education Association ... .. ........ . ... ... .., 16
Other (please specity) ) R

13




53. Please give us your opinion about each of the fallowing statements,
{Circle one an each line.)

Strongly Na Strongly
Agree Agree Opinion Disagree Disagree
a. | am in favor of differential pay for teachers in shortage
areas such as mathematics .. ... oo T 2 ... 3 ... 4 ..., 5
n. Mathematics Is a dificult subject for children to lgarn ... 1 ...... 2 ... 3 . 4 ... 5
c. Prospective teachers should have o pass competency
tests in mathematics . . ... ou e e T BN 2 ... 3 ... 4 ... 5
d. | would like an 11-month contract .. .......covvenne e 1 . 2 ... I 4 ... 5
e. iy principal really daes not understand the problems
of teaching mathematics ...... ... .o o 1 ... 2 ... 3 ... 4 ... 5
f. Experienced teachers shouid be required to pass
competency tests in mathematics ..............0onn 1 .. 2 ... R 4 ... 5
g. | enjoy teaching mathematics . ...........ccoovvrrens 1 .. 2 ... 3. . 5
h. Industry mathematicians should be allowed to teach in
the public 8ChOOIS ... v L I 2 .. 3 ... 4 ... ... 5
i. | consider myself a "“master” mathematics teacher .... .. 1 2 ... 3 4 ... 5

54, When did you complete this guestionnaire?

{Month) {Day) (Year)

THANK YOU FOR YOUR COOPERATION!
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