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A STUDY OQF THE ATTRIBUTES OF APPLICANTS
TO NATIONAL SCIENCE FOUNDATION
SUMMER INSTITUTES IN 1964

Introduction

The Summer Institutes Program sponsored by the National

Science Foundation was designed to strengthen the subject matter compe-

tence of science and mathematics teachers at the elementary, secondary,
and college levels. To this end, the Foundation scheduled 555 institutes
at educational institutions throughout the United States in 1964.

Approximately 27,000 individuals participated in the summer pro-
gram. Selection of participants presumably was based on answers to
questions in the Summer Institute application form supplied by NSF. Each

institute director, usually a faculiy member of the university offering the

institute, made his own selections. This study was undertaken to dis-
cover the factors that tended, on the whole, to distinguish accepted from
rejected applicants. To arrive at this objective, analyses were made of
9600 application forms completed by accepted and rejected applicants to
the NSF Summer Institutes in 1964. The analyses were designed with the
following aims: '

1. to provide tabulations of the various responses to the
questions on the application form;

2. to describe the central tendencies and distribution charac-
teristics of the accepted and rejected groups at each institute
level studied;

3. to examine for significance the differences, if any, between
the accepted and the rejected groupsg at each institute level
studied;

4. to compare the various institute levels in terms of the attri-
butes of acceptees and rejectees in each;

5. to compare the high school teacher summer institute appli-
cants in 1964 with those in 1957 and 1960.

Procedure

Sampling. Each Summer Institute director was asked to provide all

of his acceptee forms, and up to two times as many rejectee forms, ran-
domly selected. There was virtually 100% response to this request.

JUDNSR |
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Since it was desirable to discover what factors other than previous
institute participation might be operating in rejection of an applicant, the
forms of thcse rejectees who had participated in NSF institutes of any kind
in 1962 or 1963 were eliminated pPrior to sampling.

The acceptee forms and rejectee forms were studied separately.
Zach of these groups was subdivided according to the level of teacher for
wvhich the institutes were designed, i.e., elementary, secondary, or
college. The secondary institutes were further categorized as either
unitary or sequential. The college institutes and the unitary and sequen-
tial secondary institutes were subdivided according to the preparation
levels required by the institutes. The latter categories were "high,"
""medium, " and "low, " ard their correspondence to the numeric levels
shown in the NSF Summer Institute brochure are as follows:

Low (little or no preparation in the field required):
(0) (1) (0, 1, 2)

(3)
4

Medium (moderate preparation required): (2)
2, 3,

(1, 2, 3) (2, 3) (2, 3, 4) (1, )
High (advanced preparation required): (4) (5)
(4, 5) (3, 4, 5) '

Unclassifiable (overlapping preparation levels): (0, 1, 2, 3)
(1, 2) (3, 4 (0, 2, 4) (0, 1, 2, 3, 4, 5)
(2, 4)

Each of the 20 groups thus established was sorted according to re-
gion of residence of the applicant. Ten U.S. regions were defined, the
nine standard U.S. census regions and a tenth that included Puerto Rico,
U.S. territories, and U.S. schools overseas. The forms were then alpha-
betized according to applicants' names in each of the resulting 200 sets of
forms. This procedure permitted elimination of duplicate applications by
comparing forms within a census region. Since an applicant was assumed
to have submitted the same home address on all of his applications, no
search was made for duplicates between regions. One form per individual
was retained in the collection of forms that were to be sampled.

Each region of residence of the applicants was represented in the
sample with a number of forms proportional to the number received from
that region. The sample sizes among the secondary teacher groups and
the college teacher groups were approximately proportional to the number
of participants within each group.
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Description of Samples

- No.of + Number in Sex of Applicants

Insti- Original Group Sample Acceptees Rejectees
Sample tutes Acc, Rej. Acc. Rej. M F M F
Elementary _

36 1,043 1,721 800 800 457 343 475 325
Secondary
Com-_H_ |
bined 439 20,719 22,600 3,000 3,000 2,370 630 2,487 513
Secondary
Unitary | | ;
Low 113 4,679 5,652 800 800 630 170 673 127
Secondary
Unitary
Medium 85 3,370 3,812 525 525 406 119 425 100
Secondary
Unitary , |
High 19 607 767 125 125 103 22 111 14
Secondary
Sequential
Low 19 1,101 1,298 15C 150 119 31 119 31
Secondary
Sequential .
Medium 59 3,500 3,385 400 400 334 66 339 61
Secondary
Sequential
High 30 1,685 1,539 200 200 159 41 173 27
College
Low 4 183 203 125 - 125 119 6 112 13
College
Medium 16 560 537 275 275 250 25 241 34
College .
High 40 1,125 763 600 600 537 63 530 70
College
(Unclassi- .
fied) 20 - - - - - - - -

*This category indicates the number of forms on hand prior to sampling
after elimination of duplicates and recent participant rejectees.

**The Secondary Combined sample included the institates with unclassifiable
preparation level requirements as well as the high, medium and low groups.

ERIC
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Coding. A code was developed for the responses to most of the
questions in the 1964 NSF Summer Institutes application form. . The com-
plete code, covering 93 variables, Las been separately bound for NSF.

Some of the questions required coding of a special nature. These
are indicated below,

"Employment address’': each city with a population of over 1/4
million was giver a code. Towns with populations under 1/4 million were
grouped together under one code. This item was also coded for state and
census region.

"Employment record" was coded for the applicant's predominant
professional activity during the period 1959-1964. Activities taking the
lesser proportions of the applicant's time were not noted.

"Years of teaching experience (by June, 1964)" was coded to show
both recency and amount of teaching experience ai slemecntary and sec-
ondary schools, at colleges, and at "other" schools, by totalling sepa-
rately the number of years of experience gained before and since June,
1954 at each level. The tynes of school listed under "other," included
army, civil defernse, post-secondary technical institutes and adult educa-
tion courses.

""Weekly school schedule" was coded for chief teaching emphasis
and second teaching emphasis. To he considered the predominant sub-
Ject in a teacher's schedule. a subject had to be taught for at least 2
periods a day or at least 50% of the time, as well as simply taking more
time than the other subjects in the schedule.

Undergraduate and graduate grade-point averages were computed
from the information about credits and grades on the forms. To make
this item consistent with previous NSF studies of similar materials, the
averages were obtained using the system, A =4, B =3, C =2, D =1,
The few forms that could not be interpreted reliably due to unfamiliar
grading systems were discarded from the sample.

Previous institute attendance was coded for acceptees only, since
recent-participant rejectecs were not included in the study. It was noted
when eliminating these rejectee forms that there were discrepancies be-
tween responses of '"No NSF institutes attended previously' and informa-
tion on the 1962 and 1963 institute participation lists, and it was as-
sumed that similar discrepancies would have occurred for the acceptees.
The reliability of the counts for this item, then, is in some doubt.

Data Processing

Tabulation. The codes for each application form were trans-
ferred by keypunching to two IBM cards. Frequency distributions of the
responses to each coded variable were obtained separately for acceptees

and rejectees in 13 different studies. The counts were made on the IBM




In order to study the characteristics of male and female applicants,
the Secondary Unitary Medium sample was sorted for males and females,
and tabulations of all responses were made for the acceptees and rejectees

~of these new groupings.

Statistical Analysis. Means and standard deviations were com- _
puted for age; number of years of teaching experience in biology, chemis-
try, physics, mathematics, earth science, general science, and ''other
subjects'’; recency of bachelor's and master's degrees; and undergraduate
and graduate semester hours and grades. The mid-points of intervals
were used as representational values in all cases. Zero and ''no response'
counts were not included in the sample number when computing means for
age, recency of degrees, or grades. Two sets of means were calculated
for the teaching experience items, one incorporating the "'n» experience"
counts, and one ignoring them.

The z-ratio was used to test for significance of difference between
the means of the acceptees and rejectees on the variables for which means
were obtained. In the few cases where eliminating zero counts from the
distribution resulted in a small sample number, i.e., 15 or under, the
t-test, a more conservative test, was used.

The chi square formula was applied to test for significance of dif-
ference between acceptees and rejectees on variables with qualitative
categories. There were always more than two categories of response to
a question. The procedure was to compute a chi square for each category,
using a fourfold contingency table with the numbers of acceptees and re-
Jectees shown on one side who fit into a particular response category, and
the remainder of the sample (who did not fit into that category) shown on
the other side. In certain cases, some comparisons were also made be-
tween two specified categories. For example, a test was made of the dif-
ference between acceptees and rejectees as to the proportion who had the
bachelor's degree as the highest degree earned and those who had the
master's as the highest.

Chi squares were computed only for data where cell frequencies
were 10 or greater. Corrections were made for frequencies smaller than
30 by Yates' method (i.e., subtract .5 from each expected frequency).

Profiles of the accepted and rejected groups describing their
general characteristics in terms of means and modes are presented at the
beginning of each study.

When differences between groups are noted in the text, these dif-
ferences were statistically significant or ""reliable'' unless otherwise in-
dicated.

Comparison of 1957, 1960,and 1964 data. Comparisons of the high
school teacher applicants to NSF summer institutes in 1957, 1960, and
1964 were made by means of tests of significance of difference between
percentages. The statistical procedure for that set of comparisons is
more fully described in Chapier 2.
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‘Tables 1 through 27 are included in this volume, Tables A-1
through A-93, are in a separately-bound appendix. For all tables in
' this report, significant resulis are indicated by one or two asterisks
beside the top number in a set of two numbers that are being com-
pared.

Example:
1957 | 35%0k
1960 30%
1964 28

The example indicates that the 1957 value was significantly higher
than that for 1960, and the 1960 value was significantly higher than
that for 1964, The first difference was significant at the .01
level (**), the second, at the ,05 level (¥%).
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Chapter 2

SECONDARY SCHOOL TEACHER APPLICANTS TO NSF
SUMMER INSTITUTES IN 1957, 1960, and 1964

Background of the 1957 and 1960 studies

The 1957 study. The Corporation for Economic and Industrial
Research published a report which tabulated and summarized information
relating to the educational preparation, employment record, and profes-
sional interests of the high school teacher and college instructor applicants
to the 1957 summer institutes and the 1957-1958 academic year institutes.
Data was obtained for participants, for acceptees who withdrew their ap-
plications, and for rejectees. Since one of the purposes of the present
study was to discover the factors that operated in selection of applicants,
it was decided to combine the 1957 figures of participants with accepted
non-participants, the assumption being that the same selection factors
would have been in effect for both groups.

.The 1960 study. A study published by Science Research Associates
compared the attributes of acceptees and rejectees within and between the
1960 Summer Institutes program, the 1960-61 Academic Year program,
and the 1960-61 In-Service program. Where appropriate, a separate study
was made of applicants at each teaching level, i.e., elementary, junior
high school, high school, junior college, and college. Most of the itemson
the 1960 application forms were coded, and the responses were tabulated
and analyzed for significance of difference between the accepted and re-
jected groups. The procedure for the 1964 study was modeled after that
of the 1960 study with the major exception that only summer institutes were
studied. Inaddition,inthe 1964 study, junior high school teachers were
classified as high school teachers, and junior college teachers as college
teachers. :

In order to make the data for the three years comparable in terms
of level of teaching and kind of program for which application was macde,
only applicants to summer institutes for high school teachers were studied.
Since the categories of unitary and sequential institutes, and institutes re-

quiring different preparationlevels were nothoted inthe. previous siudies, the

1964 data reported in this chapter combines the data for all the secondary
school teacher applicants. In the 1964 appendix of tables these data ap-
pear under "'Secondary Combined"'.

Statistical Procedure
In the cases where the 1957 data were reported in terms of means,

not frequencies, each mean was weighted by the number of case¢s in the
sample from which it came, before averaging the means of participants

7
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with éccepted non-participants. The sample sizes of accepted and rejected
secondary school teacher applicants to summer institutes in 1957 were
5154 and 3912, respectively. The sample sizes for 1960 were 2805 ac-

ceptees and 2787 rejectees, and for 1964, 3000 acceptees and 3000 re-’
jectees. ,

Wherever the data for the three years were comparable, i.e., re-
sponse categories similar or nearly the same, a study was made to deter-
mine the differences, if any, among the acceptees in 1957, 1960, and 1964,
and among the rejectees for those years. Further, the differences be-

tween acceptees and rejectees for one year was compared to those differ-
ences for the other two years.

- Since the 1957 daté. were reported in percentages as well as fre-
quencies, and since the sample sizes differed, the significance of group
differences was determined by testing differences between percentages.

In examining the results of the comparison, certain considerations
should be kept in mind, First, recent-participant-rejectees were omitted
from the 1964 sample, but not from the 1957 and 1960 samples. Second,
an individual could appear only once in the 1960 or 1964 samples, since
duplicate applications were removed, but this was not necessarily true of
the 1957 sample. Conceivably, an accepted non-participant at one institute
might have been an accepted participant at another, and might have been
counted more than once. Third, the 1957 and 1960 secondary school
teacher samples did not include junior high school teachers. The samples
for the three years, then, were not perfectly matched, but were suffici-

ciently alike so that the trends that will be noted may be considered re-
liable.

COMPARISON OF THE 1957, 1960, AND 1964 DATA

Personal Variables

Age (Table 1). Intervals of 5 years were used in tabulating this
item. Ages noted are interval midpoints except for the "under 21" cate-

gory.

In 1960, ages ranged from under 21 years to 63 years for acceptees,
and from under 21 to 68 years for rejectees. In 1964, the ages ranged
from under 21 to 68 for both the acceptees and rejectees. Although the
1964 institutes accepted some older applicants than did those in 1960, the
largest age group of acceptees in 1964 was younger than the largest age
group in 1960: the most typical age interval for acceptees was 31-35 in
1960 and 26-30 in 1964, The most typical age interval for rejectees was
26-30 in both years.

In terms of average rather than modal age, the 1960 rejectees were
a half-year older than the acceptees (not significant), but in 1964 the ac-
ceptees were, on the average, one and one-fifth years older than the re-
jectees (see Table 1). Both the accepted and rejected groups in 1964 were
significantly younger, on the average, than their counterparts in.1960. It
appears then that the 1964 institutes attracted somewhat younger applicants




than did those in 1960, but that there was a tendency in selection in favor
of the older applicant in 1964,

High School Teachers at the 1957, 1960, and 1964
‘Summer Institutes .

TABLE 1 AGeE"

—_—eeee—eeeeeee e

‘Mean Age
Sample Group N Responding in Years

1960 A 2793 35, 1%%
1964 A 2984 34.4
1960 R 2772 35, 6%*
1964 R 2972 33.2
1960 A 2793 ' 35.1
1960 R 2772 35.6
1964 A 2984 34, 4%*
1964 R 2972 33.2

+No data was available for 1957.
.

Number of dependents and dependent's allowances (Table 2). There
was virtually no change in the mean numbers of dependents and requested
dependent's allowances for the accepted groups in 1969 and 1964. The re-
jected group in 1960, however, had more dependents and asked for more
allowances than did the rejected group in 1964 (see Table 2). In 1960,
moreover, the fewer the number of dependents and allowance needs, the -
greater was the probability of being accepted, while in- 1964 no such factor
seemed to be operating. Since the average number of dependents (2.05)
for all applicants in 1964 is lower than that for 1960 (2. 2) it may be that
what appears to be a trend away from using allowance needs as a selection
factor is really a reflection of the smaller number of dependents involved
in the 1964 applicant group. |

Educational Background

Undergraduate semestex credits (Table 3). In terms both of the
number of individuals involved and average number of credits per group in
a particular subject field, education and mathematics were the most popu-
lar undergraduate subjects among applicants accepted in 1957, 1960, and
1964. This was true also for the rejected groups with the exception thatin

‘1957, the largest numbers of credits were seen for education and biology.



High School Teachers at the 1957, 1960, and 1964
Summer Institutes

10

e

l TABLE 2 MEAN NUMBER OF DEPENDENTS AND
DEPENDENT'S ALLOWANCES+

: Dependent's
! Sample Group N Dependents Allowances
i 1960 A 2805 2.1 2.0

'l 1964 A 3000 2.1 1.9

| 1960 R 2787 2. 3%k 2. 2%k
i 1964 R 3000 2.0 1.8
1960 A 2805 2, THok 2. 0%k
_ 1960 R 2787 2.3 2.2

l 1964 A 3000 2.1 1.9

| 1964 R 3000 2.0 1.8

[KC +No data was available for 1957.

Aruitoxt provided by Eic:
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A marked trend from 1957 to 1964 appeared for the accepted groups
in an increase in the number of graduate credits in ‘each of the five

‘sciences, and a decrease in number of credits in education. The rejected

applicants also showed steadily decreasing numbers of credits in educa-
tion, but they were not included in the trend to increase science credits.

In 1960, number of graduate credits did not appear to distinguish
the accepted from the rejected applicant, but in 1964 it appeared to be a
decided selection factor. For every subject, the higher the number of
credits, the greater the likelihood of acceptance. Evidently amount of
graduate work has come to have a greater influence than undergraduate
work on selection of applicants in 1964,

Undergraduate and graduate grade-point averages (Tables 5 and 6).
Grade-point averages were computed taking into account only those who
took the specified courses. Since the numbers of individuals involved were
not reported in the 1957 study, it was not possible to weight the means of
the participant and accepted non-participant groups before averaging. The
averages shown for the 1957 acceptees in Tables 5 and 6 are therefore ap-
proximations. The average grades were reported to two decimal places
only for the 1964 data and for the 1957 acceptee estimations,

The average undergraduate grades for acceptees and rejectees in
all three years ranged from B- to B and the mean graduate grades
for all groups ranged from B to B+. In all three years, the accepted
groups had slightly higher averages than the rejected groups. These dif -
ferences, however, are reliable. In 1960, this was true for the under-
graduate grades in all 6 subjects and for graduate grades in biology,
chemistry, physics, and mathematics. In 1964, the acceptees had re-
liably higher grades than the rejectees in all 6 undergraduate courses and
in all graduate courses except earth science.

‘ With few exceptions, the applicants as a group in 1964 had lower
undergraduate and graduate grade-point averages than those in 1960, but
the trend in selection continued te be in favor of those with the higher
grades.

Major subject for bachelor's degree (Table 7). The most frequent
undergraduate major in all three years, as would be expected for this
group, was science or mathematics; educatior or a non-~science was the
next most frequent, A science or mathematics major was less typical in
1964 than in 1957 or 1960. Majors in education, however, increased with
each succeeding year. Multiple majors, for example, education and
science, were more evident in°-1964 than in 1960.

In all three years selection tended to favor those with a science or
mathematics major and to discriminate somewhat against those with an
education major.

Major subject for master's degree (Table 8), Included in the 1957
sample for these data are a sizable number of applicants (22% acceptees
and 21% rejectees) who did graduate work but did not get the master's de-

' gree. The 1960 and 1964 data categorize the majors only of those who did

13
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attain the degree. Since all the majors discussed are graduate majors,

common sense, if not statistical,comparisons may be made when referring
to 1957,

Education was the most typical major for the master's in all groups,
and a mathematics or science major was second, the reverse of the under-
graduate situation. A science or mathematics major was more typical in
1957 and 1960 than in 1964. Education majors were approximately equal
among the 1960 and 1964 applicants and there were about 25% more of them
in these two years than in 1957,

Choice of graduate major did not appear to discriminate signifi-
cantly for or against selection in 1960 or 1964 but a science or mathemat-
ics major in 1957 seemed to increase the probability of being accepted.

Highest degree earned (Table 9). The percentage of bachelor's de-
grees within each group increased with each succeeding year, while the
pPercentage of master's degrees decreased. This finding is a reflection of
the availability in 1964 of institutes for those with low levels of preparation
in a field.

The numbers of doctorates were too small to have any meaning, al-
though it may be noted that the percentages were the highest in 1957. In
1957 it was distinctly in an applicant's favor if he held a master's degree,
rather than only a bachelor's. The reverse was true in 1960, although the
results were not quite as reliable, indicating that those with just a bache-
lor's had a slightly better chance of being accepted. In 1964 an advanced
degree did not distinguish significantly between acceptees and rejectees.

Recency of degrees (Table 10). Data on this item are available
only for 1960 and 1964. Applicants in 1964 had held their bachelor's de-
gree fewer years (A - 9.8; R - 8.6) before applying to the NSF summer
institutes than had applicants in 1960 (A - 11.4; R - 11.6). Recency of
the bachelor's did not distinguish between acceptees and rejectees in 1960,
but in 1964 the more recently the degree was obtained, the greater the
probability of rejection.

Recency of the master's*degree did not appear to have an effect on
selection either in 1960 or in 1964.

Employment Backgrbund

Main professional activity during the five years Ppreceding applica-
tion (Table 11). The predominant work background for all groups was, of
course, teaching or supervising science and/or mathematics in high
schools. This activity was significantly less typical of the 1964 rejectees
than of the 1960, however.

In 1960, professional background did not appear to influence selec-
tion. In 1964, however, to have been involved in teaching mathematics or
science increased the probability of acceptance, while non-science teach-
ing, even though combined with science teaching, increased the probability
of rejection,




Aruitoxt provided by Eic:

ERIC

High School Teachers at the 1957, 1960, and 1964
Summer Institutes

TABLE 9 HIGHEST DEGREE EARNED

Bachelor's
Sample Group N No Degree Only Master's Doctor's

Percentages

1957 A 5154 0.8 47, 3%% 51. 4%* 0.5
1960 A 2805 1.4% 61, 2%% 37.8%x% 0.5
1964 A 3000 0.8 69.2 30.0 0.1
1957 R 3912 1.1 54, 4% 44.0 0.5
1960 R 2787 1.3 © 57, 2%% 41, 6%* 0.1
1964 R 3000 0.9 71.7 27.2 0.3
1957 A 5154 0.8 47, 3%% 51. 4%* 0.5
1957 - R . 3912 1.1 54.4 44.0 0.5
1960 A 2805 1.4 61, 2% '37.8% 0.5
1960 R 2787 1.3 57.2 41.6 0.1
1964 A 3000 0.8 69.2 30.0 0.1
1964 R 3000 0.9 71.7 27.2 0.3

Science and mathematics teachin experience (Table 12). The

1964 groups had significantly less teaching experience, on the average,
than the 1960 groups in chemistry, physics and mathematics.

Number of vears of teaching appeared to be significant in 1960 only
in the case of chemistry, in which the longer the experience, the greater
the probability of selection. In 1964 thisg variable appeared as a more
definite factor, with acceptance more probable the greater the experience
teaching biology, chemistry,: physics, or mathematics.

Course schedule (Table 13). In'1957 and 1960 this item was cate-
gorized according to teaching schedules typified by a single subject or a
combination of subjects. In 1964, the item was coded for chief teaching
emphasis in a schedule. Statistical comparisons between years were not
made, therefore. B , | '
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. A High School Teachers at the 1957, 1960, and 1964
Summer Institutes

TABLE 11 PREDOMINANT PROFESSIONAL AC TIVITY+
'DURING FIVE YEARS PRIOR TO
APPLICATION )

—m

- eh eE S

Non-Sci.
Non- and
‘ No Adminis~  Sci. and/or Science, Science
Sample Group Entry tration Math Non-Math of Math
1960 A 0.3 1,1 83.2 0.7 14,4
' 1964 A 0.2 0.4 82.3 0.9 15,8
- 1960 R 0.5 0.6 85, 3%% 0.5 13, 0%k
1964 R 0.2 0.6 77.5 1.5 '19.5
1960 A 0.3 1.1 83.2 0.7 14.4 |
1964 A 0.2 0.4 82.3%% 0.9 15, 8 5
1964 R 0.2 0.6 77.5 1.5 19.5 |

A category, '"working in, but not teaching science or mathematics, "
accounted for 0,2% each of the 1964 acceptees and rejectees and one
individual in the 1960 acceptee group.

~

Course schedule appeared to influence selection slightly in 1957
only in the cases of '"chemistry only" and ""chemistry and physics and other
science' schedules, where such schedules were in the applicant's favor,
and in the schedule combining a non-science with science(s) or mathemat-
ics, which appeared to discriminate against the applicant.

In 1960, general-science-only and mathematics ~-only schedules
were more typical of rejectees, while chemistry-only and physics-only
were more typical of acceptees. In 1964, biology or chemistry as a chief
teaching emphasis appeared to operate in the applicant's favor, while a
mathematics-only schedule appeared to be urdesirable.

Aruitoxt provided by Eic:
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The only distinct trend for the three years with regard to cuurse

schedule as a factor in selection appears in the consistent favoring of appli-
- cants with chemistry-only schedules. The percentages who fit in this cate-
gory, however, are reiatively small (A - 3.0 to 11.6%; R - 2.2 to 7.9%).
A tendency seen in 1960 and 1964 is for a mathematics -only schedule toin-
crease the probability of rejection. On the whole, however, the course
schedules or chief teaching emphases important to selection vary from
year to year.

Certification status (Table 14). The largest proportion of all groups
were fully accredited for secondary school teaching, but a substantial
number had provisional or temporary certification. There were signifi-
cantly fewer applicants with temporary credentials in 1964 than in 1960
(1960: A's - 23.7%, R's - 25.5%; 1964: A's - 12%, R's - 17. 6%).

In 1960, full or provisional accreditation did not seem to be anissue
in selection, but in 1964, a permanent secondary credential significantly
increased the probability of acceptance.

Professional Interests

Professional journals read regularly (Table 15). The category of
journals reported most frequently in 1957 was "education journals only",
while a combination of education and general science journals was more
typical of the 1960 and 1964 groups. More applicants were also reporting
a combination of special science, general science and education journals
in 1960 and 1964 as compared to 1957, so the need for professional en-
largement beyond education materials apparently has made itself felt in
recent years.

The reading of professional journals appeared to be a factor in se-

lecticn in 1957, perhaps because this variable was correlated with other

. professional characteristics more directly responsible as selection cri-
teria. Reporting only education journals or only ge neral science journals
seemed to operate against the applicant, while reporting a combination of
journals including a special science type, seemed to work in his favor.
This latter combination also appeared in favor of the applicant in 1964, but
aside from that, the professional journal item did not distinguish between
acceptees and rejectees in 1960 or 1964.

Membership in professional organizations -- type (Table 16). The : ¢
larger proportion of applicants in all three y=ars was affiliated with educa- _
tion organizations. Membership in either a special science or a general i
science organization in addition to education organizations was held by ap- ;
proximately 16% of the acceptees in 1960 and 15% in 1964, and by about

14% of the rejectees in 1960 and 12.5% in 1964. With the exception of
representation in the education-only category, which increased among re-
jectees from 1960 to 1964, there was no significant increase or decrease
in membership in any particular type of organization. (The membership
types in 1957 were cross-~-tabulated as national and regional, two overlap- +
ping categories, and therefore were not used in the comparisons.)
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Professional affiliations, or lack of them, appeared to have some
influence on selection in 1957, but did not in 1960 and 1964. In 1957 an in-
dication of no membership increased the probability of rejection, while
membership in education and/cr genreral science organizations tended to
favor selection. ‘A slight tendency, not one that is statistically significant,
is seen for education memberships, unless accompanied by special science
or general science memberships, to have operated against the applicant in

1964.

Membership in professicnal organizations -- geographic extent
(Table 17). Professional affiliations increased slightly within the acceptee
groups from 1960 (91.5%) to 1964 (92%), and decreased slightly within the
rejectee groups (1960 - 91.6%; 1964 - 90.9%). These changes are not
statistically reliable,

The larger proportion of all groups were affiliated with both na-
tional and regional organizations. ''Regional membership only' decreased
among acceptees from 1960 io 1964,

In 1957, membership in either regional or national organizations
increased the probability of selection. In 1960 and 1964 this was true for
membership in national organizations, and in 1964 also, for membership
in a combination of reginnal and naticnal organizations. Having only re-
gional affiliations in 1964 worked against the applicant. A progression
may be observed from favoring any professional affiliation whether local
or national, to a bias in favor of membership in multiple and widespread
organizations. ‘ o

Previous institute attendance (Table 18). Attendance at NSF insti-
tutes increased significantly along with the increased number of instit utes
offered with each year studied. At the same time, attendance of the appli-
cant groups at non-NSF institutes dacreased significantly with each year.

In 1960, previous NSF institute attendance increased the probability
of rejection. Recent-participant rejectees were not studied in 1964, but it
is assumed that recen’ participation would again work against the applicant,
unless he were enrolled in a sequential institute,

SUMMARY

Personal variables that disiinguished one year's applicants from
another included age and number of dependents. As a group, the 1964 ap-
plicants were younger and had fewer dependents, on the average, than the
1960 applicants.

With regard to educational background, number of undergraduate
credits in physics and chemistry decreased significantly with each year,
but graduate credits in each of the five sciences markedly increased from
1957 to 1964 for the accepted group. The 1960 group of applicants had
higher grade-point averages than did the 1964 group in all subjects but
education and biology.

28
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Sample Group N NSF Non-NSF t+

Percentage of Applicants
in Each Category

1957 A 5154 2, 1%% 16, 4%x*
1960 A 2805 46, T** 9. 5%*
1965 A 3000 57.1 5.4
1957 R 3912 2, 0% 14, 6%*
1960 R 2787 51.3 9.3
1957 A 5154 2.1 16, 4%
1957 R 3912 2.0 14. 6
1960 A 2805 46, T** 9.5
1960 R 2787 51.3 9.3

+Recent participant rejectees were not included in the 1964 sample, and
the item was not coded for rejectees who had attended NSF institutes
prior to 1962, :

%k :
Note that there may be overlapping between the NSF and Non-NSF cate-
gories.

%

The percentage of undergraduate majors in education increased
with each succeeding year, while science or mathematics majors de-
creased. The percentage of applicants with the bachelor's as the highest
degree earned increased with each year, -

Few professional background variables distinguished between
years. More applicants in 1964 than in 1960 had had recent experience
teaching a combination of non-science subjects and science or mathemat-
ics. This difference was significant between the two rejected groups.
There were fewer applicants with provisional credentials in 1964 than in

1960.

Only a moderate amount of consistency appeared in the variables
that affected selection from year tc year. Number of dependents dis-
criminated against applicants only in 1960; age appeared to favor appli-
cants only in 1964,

5
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The trend in selection in all three years was to favor those with thes
higher grades. In 1964, the higher the number of graduate credits in any
subject, the greater the likelihood of being accepted. This was not true in

1960.

In all three years selection tended to favor those with a science or
mathematics undergraduate major, but, although a graduate major inthese
fields was advantageous in 1957, choice of graduate major did not affect
selection in 1960 or 1964.

The probability of acceptance was increased in 1964 when the appli-
cant had teaching experience in biology, physics, chemistry, or mathe-
matics. This was true only for chemistry in 1960. A distinct trend did
appear in all three years favoring applicants whose chief teaching empha -
sis was chemistry. Professional interests, on the whole, did no. seem to
enter significantly into selection. A progression was noted however, from
favoring those with any professional affiliation, whether local or national,
in 1957, to favoring membership in a combination of regional and national
organizations.

Academic performance and a professional orientation toward science
and mathematics, not surprisingly, appeared to form the strongest and
most consistent criteria for selection in 1957, 1960, and 1964.




Chapter 3

THE SUMMER INSTITUTES FOR ELEMENTARY

SCHOOL TEACHERS

Thirty-six summer institutes designed specifically for elementary
school teachers were held in 1964. A study was made of 800 acceptees

and rejectees of these insttutes,

The acceptees were composed of 457

males and 343 females, and the rejectees, of 475 males and 325 females.
The applications were made largely to mathematics and general science

institutes.

Variable
Age
Marital status
No. of dependents

No. of dependent's
allowances

Most undergraduate
credits

Most graduate credits
Highest grades
undergraduate:

graduate:

Highest degree

GENERAL CHARACTERISTICS

Modal or Mean Responses

Acceptees
38.0 years
Married (71. 6%)
2,07 3,07t
+ ++

1.8 2.7

Education (25. 2 hours)

Education (16. 3 hours)

Education (3.0)
Education (3. 3)
Master's (51.0%)
Bachelor's (46. 4%)

+Mean based on total group

++Mean for those with non-zero responses

Rejectees

.38.8 years
Married (74. 3%)
2.1t 2.97t
1.9% 2.7
Education (26.5 hours)
- Education (13.4 hours)
Education {2.9)
Education (3. 2)
Bachelor's (55. 9%)
Master's (39. 6%)

-“, | ”" B P . - 5
- - § - 3 - -
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General Characteristics (continued)

Variable

Most frequent major
Bachelor's:
Master's:

(Per cents are of

number having the

degree)

Recency of degrees
Bachelor's
Master's

Chief teaching
emphasis

Professional ex-
perience past
5 years

Teaching experience
in elementary
schools

Total enrollment of
school where ap-
plicant taught

Mean number of in-
stitutes attended
NSF Summer:
Total NSF;

Professional
journals

Modal or Mean Response‘s

Acceptees
Education (55. 3%)
Education (90. 6%)
11.8 years

7.4 years

Non-science (58.8%)
Administration (25.8%)
General science( 7.6%)

Teach elementary
non-sci., &

sci. /math (63. 5%)
4,29 years
500-999 (37. 4%)
+ ++
0.2 1,2
0.3% 1.2+

Educationonly (34.1%)

"Mean based on total group

+

+Mean for those with non-zero responses

Rejectees

Education

Education

10. 6 years
6

0
6.6 years

Non-science
Administration
Mathematics

(57. 1%)
(93.8%)

(71, 4%)
(16.0%)
( 7.1%)

Teach elementary

non-sci. &
sci. /math

4,58 years

500-999

Education only

(65. 5%)

(39. 5%)

(36. 1%)

33




General Characteristics (continued)

Variable

Professional
affiliations
Type:
Geographic
extent:

Certification status

Certification
deficiency

Modal or Mean Responses

Acceptees

‘Education only (27.5%)

National ard

regional (75.8%)
Permanent
elementary (86.8%)
. Elementary
education ( 2.0%)

Rejectees

Education only (73.8%)

National and

regional (65.0%)
Permanent

elementary  (79.0%)
Elementary

sci. /math ( 4.5%)

DESCRIPTION AND ANALYSIS OF THE DATA

Location of Schools Where Applicants Taught

City (Table A-8). Communities with populations of under 1/4
million, who accounted for 78. 6% of the U.S. population in 1960, contrib-
uted 85.1% of the applicants in the elementary teacher sample. Cities with
populations between 1/4 and 1/2 million, which made up 5.5% of the U.S.
population, contributed 6.7% of th= applicants, and the cities with popula-
tions of 1/2 million or more, which accounted for 15.5% of the U.S. popu-

lation, contributed 8. 5% of the applicants.

The distributions of acceptees

and rejectees in these categories were very close, but looking at individ-
ual cities, the ratio of acceptees to rejectees was very high for New York
and Honolulu, and was low for Detroit.

State (Tables 21 and A-9). State where an applicant taught had a
good deal to do with whether or not he became a participant, perhaps be-
cause of proximity or lack of it of the available institutes for elementary
teachers. It was helpful, in 1964, to have been teaching in Pennsylvania
and New York, but it decreased chances for acceptance if one was from
Kansas, Illinois, Iowa, Michigan, Ohio, or Washington. In 1960, the
situation differed. Then, a teaching location in California was advanta- -
geous, and in Florida or North Carolina it was not.
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Region (Tables 21 and A-10). The regions contributing the most
applicants were East North Central, Pacific West, and West North Central,
in that order. In 1964, applicants from the Middle Atlantic region had an
advantage in selection, but applicants from the East and West North Cen-
tral regions were at a slight disadvantage. In 1960, teaching in the Pacific
West region favored the applicant, while South Atlantic and East South Cen-
tral teaching locations worked against him.

MEAN NUMBER OF SEMESTER HOURS++

. Mathe - Earth ~
Biology - Chemistry Physics matics Science Education
R A R

A R A A R A R A R .

Undergraduate
7.97 8.30 2.88 2.53 2.24 1.97 6.88% 6,17 3.34 3,13 25,22 26,47
Graduate

.68% ,45 ,22¢% ,07 ,40kx 11 1,35k 1,04 ,79%% _,43 16,26% 13, 36

—_———_——_—_ e ———_—__—_————————————e———

Undergraduate semester hours or credits+ (Tables 22 and A-11 to
A-18). The highest number of undergraduate credits was observed for educa-
tion, with an average of 25.2 hours per acceptee and 26.5 hours per rejectee,
Biclogy and mathematics were next in average number of credits, and physics
and chemistry were least. Mathematics credits increased somewhat the prob-
ability of selection and was the only undergraduate subject observed to do so.

Graduate semester hours or credits i (Tables 23 and A-19 to A-26),
Graduate credits were-a significant factor in selection. In every graduate
subject, including education, the acceptees had the higher average number of
credits. In 1960 as in 1964, education was by far the most typical graduate
field, but in 1960 the rejectees had the greater number of education credits.

+Courses in engineering will not be discussed for this sample.

++Credits in the sciences and mathematics for elementary school teachers
usually refer to science- or mathematics-ocriented education courses,
e.g., "physics'" for "physical science'.
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MEAN GRADE-POINT AVERAGES

. Mathe -~ Earth
Biology . Chemistry Physics matics Science - Education
N M N M N M N M N M N ™M

Undergraduate

693 2.59% 280 2,36k% 270 2,44 655 2,63 400 2,72 723 3, 03k
695 2.51 275 2.13 242 2,30 637 2.44 385 2.62 756 2.91

Graduate

79 3.09 26 3.18 45 3.1 164 3,18e%x 102 3,21 545 3, 29k*
56 3,02 9 2.69 17 2.56 136 2.97 66 3.11 462 3,21

Undergraduate and graduate grades (Tables 24 and 25, and A-27 to
A-33), The mean undergraduate grade-pcint averages ranged from C+ to B,
and the graduate from B- to B+. The highest grades were scen for education,
in which acceptees averaged 3.0 and 3.3, and rejectees averaged 2.9 and
3.2, in undergraduate and graduaté courses, respectively. The lowest grades
were in chemistry and physics., The acceptees had higher grades than the re-
Jectees for every subject. These differences were reliable for ail under- .
graduate courses and for graduate courses in physics, mathematics, and
education, indicating that, for the most part, gecod grades increased the prob-
ability of selection at the 1964 institates. In 1960, only undergraduate grades
in biology distinguished between acceptees and rejectees.

Major subject for Bachelor's (Table A-47). The bachelor's degree
was held by 97, 527; of the acceptees and 95. 5% of the rejectees. The most
typical major for both groups was in education. A science or mathematics
major was reported by only 7. 7% of the acceptees and 5. 3% cf the rejectees,
while an undergraduate major in a non-science subject was reported almost
three times as often,

‘ Major subject for Master's (Table A-48), The master's degree was
held by 51. 6% of the acceptees and 40. 5% of the rejectees. Most of the
majors were in education, and major subject for the master's did not dis-
tinguish between acceptees and rejectees.

Highest degree earned (Table A-50). Four acceptees and 5 re-
jectees in the sample had the doctorate. A master's degree as highest
degree earned was to an applicant's advantage, while a bachelor's degree
as the highest tended to decrease the chances of selection. The master's
as the highest degree earned was held by 51% of the acceptees and by
39. 6% of the rejectees.
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Recency of degrees (Tables 26, A-~51, and A-52). It appeared to be
in an applicant's favor to have held his degrees a comparatively long time."
The rejected group had earned their bachelor's and master's degrees more
recently, on the average than had the acceptees.

Mean number of
years since:
Bachelor's Master's

Acceptees i1,82 7. 41
Rejectees 10,57 6. 61

Employment Background

Number of years of experience teaching specific subjects (Tables
27 and A-61 to A-67). Teaching experience in mathematics and general
science was greater than for any other subject, whether the entire group
or whether just those with experience in the pertinent fields were being
observed. Surprisingly, teaching experience in mathematics or general
science tended to work somewhat against chances of selection.

Although only small proportions of the elementary teacher appli-
cants had had experience teaching biology, chemistry, physical science,
or earth science, those who did averaged from approximately 4 to 7 years
in the field. These subjects, of course, were at the elementary level.

Professional experience during past five years (Takle A-68).
Teaching a number of subjects, including non-science, science, and mathe-
matics at the elementary school level was, predictably, the most commeoen
background among the elementary teacher applicants. A fair-sized pro-
portion, 20% of the acceptees and 11, 6% cf the rejectees, had been doing
administrative work. Those who had been were more likely to be accspted
than rejected. ' '

Teacher certification (Tables A-69 and A-70). Permanent elemen-
tary credentials were held by 82, 9% of the applicants and temporary or
provisional elementary credentials by only 4. 3% of the applicants. Perma-
nent accreditation was in the applicant's favor., Secondary teaching creden-

tials were held by 8.2% of the acceptees and 11.8% of the rejectees. Most
of these were permanent.

Certification deficiencies were reported by 6. 3% of the acceptees
and 13, 6% of the rejectees. Most of the deficiencies were in education,
science, or mathematics, A deficiency in science or mathematics tended
to work against the applicant. '
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Present position (Table A-71). Teachers comprised the larger
part of the accepted and rejected groups. About 27% of the acceptees and
18. 5% of the rejectees were involved in purely administrative positions
(principal, supervisor, or superintendent). An administrator had better
chances of being accepted than did a teacher, but nevertheless, those in-
volved in teaching made up 71. 5% of the sample.

Type of school where applicant taught (Tables A-72 to A-74),
Private schools contributed 6.2% of the acceptees and 9. 1% of the rejectees
in this sample of elementary school teachers, Teaching in a private scl:ool
was somewhat disadvantageous to the applicant. :

About 1/5 of the applicants were teaching at combined elementary-
junior high schools and 7. 1% of the acceptecs and 9. 4% of the rejectees
were from schools where all the grades from kindergarten to twelfth were
represented. The greater part of both groups of course, were teaching at
elementary schools, and these applicants had a greater probability of se-
lection than did the others.

Present teaching emphasis (Tables A-75 and A-76). Non-science
subjects were most often seen as the chief teaching emphasis in an ele-
mentary teacher's weekly course schedule. Administration was the chief
occupation for 25.8% of the acceptees and 16% of the rejectees. For the
75. 2% of acceptees and 83. 6% of rejectees who reported teaching or super-
vising more than one subject, the seccnd teaching emphasis was usualiy
mathematics,

Previous Institute Attendarce

NSF Summer Institutes (Table A-77). Previous attendance at one
summer institute was reported by 15. 6% of the acceptees, and at two or
more by 3.5%.

Other NS¥ programs (Tables A-78 to A-82). In-Service institutes
had been attended by 4. 6% of the acceptees ard Academic Year institutes
by 1.4%. Two individuals had been involved in the Research Participaticn
and 5 in the Fellowship programs. Of the 23.9% who had particiiated in
some NSF activity, most did so once. However, 4.3% of the acceptees
had attended two or more NSF program sessions,

Host Universities Attended for NSF Prcgrams

Number of universities attended (Tables A-84 to A-90). Most of
those who participated in NSF programs did so at one university., Twoand
three universities for NSF activities were reported by 2. 7% of the sample.

Consecutive attendance at the same university for two or more
NSF activities was repcrted by 2% of the acceptees.

%* . .
Only acceptees were studied for these items.
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Professional Interests

Professional journals read regularly (Table A-91). The most
typical classifications of journals repcrted by the elementary teacher
sample were '"Education Journals Only' or combinat.ons of education,
science-education, and general science journals. Ouily 2.3% of the ac-
ceptees and 4. 2% of the rejectees had been reading general science and/or
special science journals exclusively.

Membership in professional organizations (Tables A-92 and A-93).
Membership in strictly education organizations accounted for almost 75%
of the applicants, A combinaticn of education and science-education mem-
berships were reported by 11, 6% of the acceptees and 6% of the rejectees.
However, any sort of professional affiliation was in the applicant's favor
at these institutes,

Affiliations that were both national and regional, observed for
£.8% of the acceptees and 65% of the rejectees, were significantly in an
apphcant's favor,

ELEMENTARY TEACHERS - SUMMARY OF DIFFERENCES
BETWEEN ACCEPTEES AND REJECTEES

Personal variables did not appear to influence selection at institutes
for elementary school teachers, Almost everything else did, however.
Location of an applicant's residence was important, the Middle Atlantic
states being advantageous and the East and West North Central states dis-
advantageous. Academic performance was important, particularly with
respect to graduate credits in all subjects, and to undergraduate and
graduate grades. To have an advanced degree also increased the prob-
ability of selection. This finding could be related to the fact that a fair-
sized proportion of the acceptee group were administrators, who wouldbe
expected to have advanced degrees.

Professional backgrcund was also iafluential in selection. To have
been teaching elementary grades only at a public school and to be fully ac-
credited at the elementary schocl level was in an applicant's favor. Unex- -
pectedly, teaching experience in general science or in mathematics oper-
ated somewhat against the applicant,

Membership in professional affiliations, whether with an education
emphasis or not was in an applicant's favor, but the geographic extent of
his affiliations (preferably both regional and national), seemed to be re-
lated to factors important to selection,
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Chapter 4

THE UNITARY SUMMER INSTITUTES FOR

SECONDARY SCHOOL TEACHERS

I. Low Preparation Level

In 1964, 291 unitary summer institutes were offered, approxi-
mately 40% of which were for participants with little or no preparation in
the specified field. The kind of institute at this level accounting for the
majority of the participants were multiple fields (34%), mathematics (20%),
general science (14%), and earth science (11%).
Secondary Unitary Low sample was compesed of 800 acceptees and 800 re-
jectees, There were €30 males and 170 females in the accepted group,
and 673 males and 127 females in the rejected group.

Variable
Age
Marital status
No. of dependents

No. of dependent's
allowances

Most undergraduate
credits

Most graduate credits
Highest grades
undergraduate:

graduate:

Highest degree

+Tota1 -group mean
+

(See Table A-1,) The

GENERAL CHARACTERISTICS

Mcdal or Mean Responses

AcceEtees
35,1 years

Married

(76.0%)

2.0t 2.8t

+

1.9 2.7t

Education (20.8 hours)

Education ( 8.8 hours)

Education (2.94)
Education (3.13)
Bachelor's (66. 5%)
Master's (30. 4%)

+o . . ‘ .
Mean for those with non~zero responses
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Rejectees
34, 5 years
Married (78. 1%)
2.07 2.8t
2.07 2.6t
Education (21.7 hours)

Education ( 8.1 hcurs)
Education (2. 88)
Education (3. 15)
Bachelor's (70. 4%)
Master's (27. 5%)
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General Characteristics (continued)

Variabl_e
Most frequenrt major of
those who earned
Bachelor's:
Master's:

Recency of Bachelor's

Recency of Master's

Modal or Mean Responses

Acceptees

Science or math (37. 8%)
Education (20. 4%)

10. 4 years

7.7 years

Chiefteaching emphasis General science (32.1%)

Professional experi-
euce past 5 years

Years of teaching
experience in
secondary schools

Total enrollment of
school where appli-
cant-taught

Mean number of insti-
tutes attended
NSF Summer:
Total NSF':

Professional journals

Professional affiliations

Type:
Geographic extent:

Certification status

Certification deficiency

TTotal -group mean

(30.1%)
(14. 6%)

Mathematics
Biclogy

High school science
and/or math (68.9%)

3.42
500-999 (33.8%)
+ ++
0.4 1.3
0.6% 1,671

Both education

and science (32.7%)

Education only (47.1%)
National and

regional (59. 1%)
Permanent

secondary (86. 0%)
No deficiency (80.3%)
Secondary sci.

or math (14. 1%)

++ :
Mean for those with non-zero responses

Rejectees

Science or math (30.3%)

Education (18. 6%)
. 9.3 years

7.5 years

Mathematics  (34.5%)

General science (27.8%)
Non-science (15. 8%)

High school science
and/or math  (66.1%)

3.27
500-999 (33.3%)
Both education

and science (29. %)
Education only (48.9%)
National and

regional (57. 5%)

" Permanent

secondary (78.0%)
No deficiency (76. 6%)
Secondary sci.

or math (14. 1%)

43
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DESCRIPTION AND ANALYSIS OF THE DATA

Personal Variables

Age (Tables 19 and A-3) and marital status (Table A-5) did not
distinguish between acceptees and rejectees.

Number of dependents and dependent's allowances (Tables 20,
A-6, and A-7). A significantly larger proportion of the accepted group
(28%) than of the rejected group (25.5%) had no dependents. Mean num -
ber of allowances requested was 1.9 for the acceptees and 2.0 for the
rejectees. A larger proportion of the acceptees (28%) than of the re-
jectees (25.5%) had no dependents.

Location of Schools Where Applicants Taught

City (Table A-8}. A greater proportion of acceptees (7.4%)
than of rejectees (5.2%) taught in cities with populations over 1/2 mil-
lion. According to 1960 census figures, the proportion of the U. S,
population living in such cities is 15.5%. A higher percentage of re-
jectees (89.9%) than acceptees (85.9%) taught in communities with popu-
lations under 1/4 million; such communities accounted for 78. 6% of the
U. S. population in 1260, Cities with populations between 1/4 and 1/2
millien, which accounted for 5.9% of the U. S. population in 1960,
yielded 7% of the acceptees and 5% of the 1:eject:ees.

State (Tables 21 and A-9). A higher ratio of acceptees to re-
jectees was observed for Hawaii, Missouri, -and Ohio, and a higher
ratio of rejectees to acceptees was observed for New York. These
may have been chance differences. None was statistically reliable.

The distributions of acceptess and rejectees over the states
follow fairly closely the distributior of junior and senior high school
science and mathematics teachers in 1964-65," Diffe: cnces between
percentages of all science teachers and institute applicants were
usually under 2%. '

Region (Tables 21 and A-10). The East North Central region
vielded the greatest number of applicants (18% of the acceptees and
15.9% of the rejectees). The West South Central region contributed
significantly fewer acceptees (10.3%) than rejectees (13.5%) to these
institutes,

igtry of Junior and Senior High School Science ai.d Mathematics
chers, NSTA, NEA, 1964-1965. '
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Estimated Percentage  Per Cent of Per Cent of

of Total U, S. Junior Secondary Secondary
and Serior High School Unitary Low Unitary Low

Science and Mathemat- Inslitutes' - Institutes"

Region ics Teachers Acceptees Rejectees
New England 6. 48 5.3 5.5
Middle Atlantic 16. 04 o 12.3 13.8
East North Central . 18.00 18.1 15.9
West North Central 10, 14 8.8 8.6
South Atlantic 15. 34 16.8 ‘ 16.6
East South (;entral 7.50 5.8 5.9
West South Central 12,21 10.3 13.5
Mountain West 4,63 6.6 5.6
Pacific West 9. 64 12. 8 11.1
Outside U. S. 3.5 3.5

Educational Background

Undergraduate semester hours or credits+ (Tables 22 and A-11 to
A-18). Most of the applicants reported some credits in biology, chem-
istry, physics, mathematics, earth science, and education. The highest
average number of credits was in education. The lowest average number
of credits for both groups was in earth science. Acceptees had a higher
average number of credits than did rejectees in biology, chemistry, and
in all the sciences considered together.

Graduate credits (Tables 23 and A-19 to A-26). About 52% of the
acceptees and 47. 5% of the rejectees reported graduate credits in educa-
tion. The largest mean numbers of graduate credits for both groups were
in education (A's - 8.8 hours; R's - 8.1 hours), biology (A!'s - & hours;
R's - 1.6 hours), and mathematics (A's - 1.1 hours; R's - 1, 3 hours).
Graduate credits were not observed to distinguish between acceptees and
rejectees.

Undergraduate grades (Tabirs 24 and A-27 to A-33). The mean
undergraduate grade -point averages ranged from C+ to B- for both
groups. Both groups obtained their highest grades, on the average, in
education, and their lowest average grades in physics. Acceptees had
higher average grades than rejectees in all subjects, and were signifi-
cantly higher in biology and education.

+Engineering courses will not be noted for the secondary institute groups.
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Graduate grades (Tables 25 and A-34 to A-40). For both groups,

mean graduate grade-point averages ranged from B- to B+. Acceptees
had higher averages than rejectees in all subjects, but the differences were
not statistically significant.

Major subject for bachelor's degree (Table A-47). In both groups,
the most common major for the bachelor's degree was science, mathemat-
ics, or education, in that order. A significantly higher percentage of ac-
ceptees than of rejectees had majored in science or mathematics, and a
significantly lower percentage had majored in education and a non-science,
non-niathematics field.

Major subject for master's degree (Table A-48). Only 30.5% of the
acceptees and 29.2% of the rejectzes had master's degrees. Most of those
who did majored in education for the master's. The groups were not
significantly different with respect to majors.

Highest degree earned (Tabie A-50). Two applicants, rejectees,
had the doctorate. The bacheler's was the highest earned for 67. 4% of the
acceptees and 71.5% of the rejectees. Most of the remaining applicants
had master's degrees, |

Recency of degree (Tables 26, A-51 and A-52). The acceptees had
held their bachelor's and master's degrees longer than had the rejectees.
In the case of the bachelor's (A's - 10,4 years; R's - 9, 3 years) the differ-
ence was significant.

Employment Background

Number of years of experience teaching specific subjects (Tables
27, and A-61 to A-67). For just those in each group who did have experi-
ence teaching in a particular ficld, the greatest amount of experience was
seen for the category '"other' (A's - 8.8 years; R's - 6.8 years), which
could include teaching army, civil defense, or adult education courses.
The next greatest amount of teaching experience was seen for mathematics
(A's - 5.8 years; R's - 6.2 years). Least teaching experience for accep-
tees was in earth science (3.8 years) and for rejectees was in physics
(4.1 years). Teaching experience in physics-was to an applicant's advan-
tage.

Professional experience during past five years (Table A-68).
Approximately two-thirds of both the accepted and rejected groups hadbeen
involved in teaching only science and/or mathematics in high schools. Ap-

-parently applicants who had been teaching a non-science as well as science

or mathematics had a slight advantage.

Teacher certification (Tables A-69 and A-70). Permanent sec-
ondary credentials were held by 86% of the acceptees and by 78% of the re-
jectees. The applicants who had prcvisional certification were at a disad-
vantage with regard to selection.

Certification deficiencies were reported by 19. 7% of the acceptees
and by 23. 4% of the rejectees, and were usually in science or mathematics.
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Present position (Table A-71). The category, '"teacher', ac-
counted for more than 90% of each group. Approximately 4% were classi-
fied as department heads, and the rest of the sample were either princi-
pal-teachers, counselors, or administrators.

Type of schcol where applicant taught (Tables A-72 to A-74),
Private schools contributed 7. 4% of the acceptees and 6. 6% of the re-
jectees. Approximately 1/3 of the applicants were teaching at the junior
high level, and slightly more than 1/3 at the senior high level. Combined
junior high-senior high schools were represented by 17.8% of the accep-
tees and 14.8% of the rejectees. Only 7.8% of the acceptees and 5. 1% of
the rejectees had been teaching in a kindergarten-through-twelfth grade
school, but those who did had better chances of acceptance than teachers
at other types of school. In fact, tzachers at senior high schools had a
lower probability of acceptance to these institutes than did others.

The applicants in this sample taught in schools whose enrollment
ranged from under 50 tu over 5000. The most typical size of school repre-
sented had an enrollment of between 500 and 999. Size of school did not
distinguish between acceptees and rejectees.

Present teaching emphasis (Tables A-75 and A-76). Mathematics,
general science, and biology were cbserved to be the most typical subjects
to dominate the teacher's weekly course schedule. Social science and
physics were least frequently scen as chief teaching emphases. A sched-
ule that emphasized biology or chemistry was to an applicant's advantage.

Where there were more than one subject in a teacher's schedule,
general science or non-science, in that order, were most often seen as
the second teaching emphasis. '

Previous Institute Attendance*
NSF Summer Institutes (Table A-77). Approximately 73% of the

acceptees had never attended a summer institute previously, 19.4% had
attended one, and 7.9% had attended two or more.

NS¥ In~-Service Inbntuws (Table A-79). One in-service institute
had been attended by 12.8% of the acceptees, and two or more by 4.9%.

Other NSF programs (Tables A-78 ahd A-80 to A-82). One per:
cent or less of the acceptees had been involved in an Academic Year, a
Research Participation, or an NSF Fellowship program,

Previous participation in somo kmd of NSF program was noted for
38 5% of the acceptees, and more than 1/3 of these had participated in
two or more institutes or sessions,

* . - Pl g
Only acceptees were studied for these items.
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Host Universities Attended for NSF Programs

Number of universities attended (Tables A-84 to A-90). The
larger proportion of those who had attended sumrner institutes did so at
one university and there was no instance in any of the other NSF programs
where more than cne university was attended. Taking all the programs

together, however, 9.8% of the acceptees had attended two or more uni-
versities.

Consecutive attendance at the same university for two .or more
NSF institutes or activities was reported by €.9% of the acceptees.

Professional Interests

Professional journals read regularly (Table A-91). The most
frequent responses to this question came under the heading of '""Education
and General Science'. Fourteen per cent of the acceptees and 20. 1% of
the rejectees were reading general science and/or special science jour-
nals (no education materials); and 28. 4% of the acceptees and 29. 6% of the
rejectees were reading education or science-education journals.

Membership in professicnal organizations (Tables A-92 and A-93).
The greater part of both the accepted and rejected groups were affiliated
either with education organizations oaly, or with a combination of educa-
tion and science-education organizations. Membership in a combination
of education and science-education crganizaticns seemed to be somewhat
related to acceptance. :

About 1/4 of each group belonged to regional organizations only,
and more than half of each group belonged to both regional and national

organizations. This factor was not apparant in selection at these insti-
tutes.

SECONDARY UNITARY ILOW - SUMMARY OF SIGNIFICANT
DIFFERENCES BETWEEN THE ACCEPTEES
AND REJECTEES

Location of schools where the applicants taught may have infla-
enced selection in some cases. It was more advantageous to have been
teaching in a large city than in a community whose population was under
1/4 million; and applicants from the West North Central region had fewer
chances of acceptance than those from other regions.

Educational factors, particularly at the undergraduate level, had
some relationship to selection. The greater the number of undergraduate
credits in the sciences, and the better the performance in undergraduate
grades in biology or in education, the greater was the probability for ac-
ceptance. A science or mathematics major for the bachelor's seemed
to be more acceptable than an education or non-science major.

50




51

With respect to empleyment background, it was observed that a
permanent teaching credential for secondary schools; teaching in a kinder-
garten-through-twelfth grade school; having had teaching experience in
physics; and having a weekly course schedule that emphasized biology or
chemistry, were likely to increase the probability of acceptance.

Professional interests did not distinguish between acceptees and
rejectees to a great extent. Membership in organizations that included
some that were oriented toward science-education was in an applicant's
favor.

.~
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Chapter 5

THE UNITARY SUMMER INSTITUTES FOR
SECONDARY SCHOOL TEACHERS '

II. Medium Preparation Level

Institutes offering courses that required a moderate amount of
preparation in the specified fields comprised 29% of the 291 unitary in-
stitutes. The courses cffered at this level that accounted for the greater
proportion of participants were mathematics (35%), multiple fieids (20%),
and biology (15%). (See Table A-1.)

The Secondary Unitary Medium sample was composed of 525 ac-

ceptees and 525 rejectees. There were 406 males and 119 females in the
accepted group and 425 males and 100 females in the rejected group.

GENERAL CHARACTERISTICS

Modal or Mean Responses

Variable | Acceptees Rejectees
Age 35.1 years 33.8 years |
Marital status Married (74.3%) Married '(71. 8%) f
No. of dependents 2. o* 2. 9++ 1. 9+ 2. 8++ |
'

N Mowareas - 1.97 2.8 1.8% 2.6
Most undergraduate |

credits Educatiorn (19.5 hours) Education (20.2 hours)

Most graduate credits Education (10.2 hours) Education ( 7.6 hours)

Highest grades ' « :
undergraduate: Education (3.0) Education (2.9)
graduate: Education (3.2) Education (3.1}

.+Tota1 -group mean

++ L
Mean for those with non-zers responses
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General Characteristics (continued)

Yariable

Highest degree

Most frequent major
Bachelor's:
Master's:

(Per cents are of
number having the
degree)

Recency of Bachelor's
Recency of Master's

Chief teaching emphasis

Professional experi-
ence past 5 years

Years of teaching
experience in
secondary schools

Total enrollment of
school where appli-
cant taught

Mean number of in-
stitutes attended
NSF Summer:

Total NSF:
Professional journals
Professional affiliations

Tvpe:

Geographic extent:

+Tota1 -group rnean

Modal or Mean Responses

Acceptees
Bachelor's (61.3%)
Master's (38. 5%)

Science or math (51. 3%)

Education (53. 7%
10. 58 years

7.95 years
Mathematics 42.9%
BRiology 22.9%

8. 6%

General science

High school science

or math (84. 2%)
3.73
1000-2499 (38. 7%)
0.67 S LsiT
0.9 1.8

Educ. and/or
sci. ~educ. (33.5%)

Educ. and/or
sci. -educ. (72.9%)

National and
regional

(68. 4%)

++I\/Iean for those with non-zero responses

Rejectees
Bachelor's (67.8%)
Master's (30.9%)

Science or math (46. 1%)

Education (48. 5%)
9.36 years
8.49 years
Mathematics 45, 9%
Biology 14. 5%

12. 8%

General science

High school science
or math (72. 4%)

3.23
1000-2499 (33.0%)
Educ. and/or

sci. -educ. (31. 7%)
Educ. and/or

sci. ~educ. (74. 9%)
National and

regional (59. &%)
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General Characteristics {continued)

Mcdal or Mean Responses

Variable Acceptees Rejectees
Certification status Perrnanent Permanent
secondary (85.3%) secondary (77.9%)
Certificationdeficiency Secondary Secondary
sci. or math ( 4.8%) sci. or math ( 9.1%)

DESCRIPTION AND ANALYSIS OF THE DATA

Personal Variatles

The only personal attribute that distinguished between acceptees
and rejectees was age (Tables 19 and A-3). The mean ages for the accep-
tees and rejectees were 35.1 years and 33.8 years, respectively.

\

Location of Schools Where Applicants Taught

City (Table A-8). Accerding te the 1960 census, communities
with populations of less than 250, 000 accounted for 78. 6% of the U. S.
population. These communities contributed 84.8% of the acceptees and
84.2% of the rejectees in the medium level unitary institutes sample.
Cities with populations between 1/4 millicn and 1/2 million, which made
up 5.9% of the U. S. population in 1960, contributed 6% of the acceptees
and 4. 8% of the rejectees, Cities with populations of 1/2 million or more,
which made up 15.5% of the U. 3. population, accounted for 9.8% of the
acceptees and 11. 6% of the rejectees.

State (Tables 21 and A-9). The distribution of participants from
each state was quite similar to the distribution of U. S. secondary school
science and mathematics teachers. There were more rejectees (in ratio
to the total nuraber of applicants) from Texas than would be expected by
chance, but the per cent of acceptees (6.9%) is practically equivalent to
the per cent of U. S. science and mathematics teachers in that state (6.84%).

Region (Tables 21 and A-10). The region with the most applicants
to the medium-level unitary institutes was East North Central (A's - 19, 6%;
R's - 18.3%). The West South Central region contributed more rejectees
than might be expected by chance, but generally, the distributions of accep-
tees and rejectees in each region were similar.



The proportion of the participant group in each region did not
deviate markedly from the proportion of U. S. science and mathematics

teachers in each region (see below).

Per Cent of

Estimated Percentage Secondary
of Total U. S. Junior Unitary
and Senior High School Medium
Science and Mathemat- Institutes'
ics Teachers Acceptees
New England 6.5 5.1
Middle Atlantic 16.0 16.2
FEast North Central 18.0 19.6
West North Central 10.1 10.3
South Atlantic 15.3 14, 3
Fast South Central 7.5 5.7
West South Central 12.2 11.6
Mountain West . 4.6 5.1
Pacific West 9.6 10.1
OutSide U. S. 1-9

Educational Background

Undergraduate semester hours or c':edits+ (Tables 22 and A~11 to

A-18). The highest average number of credits was in education, with
19.5 hours for acceptees, and 20. 2 hours for rejeciees. Mathematics and
biology were the next most popular undergraduate subjects for this sample,
It was observed that the more credits
an applicant had in biology or in all the sciences together, the greater were

and earth science was least popular.

his chances for selection.

Graduate semester hours or credits (Tables 23 and A-19 to A-26).

A significantly larger proportion of the accepted group (60. 6%) than of the
rejected (45%) had some graduate credits in the sciences or mathematics,
but graduate credits in education were more typical than in the sciences

or mathematics.

+ . .
Engineering courses will not be noted for the secondary groups.

Per Cent of
Secondary
Unitary
Medium
Institutes'
Rejectees

5.
15,
18.

9.

13.

3

8
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Graduate credit in all sciences together, biology in particular, and
in education, tended to incx;e-ase the probability of acceptance.

Undergraduate grades (Tables 24 and A-27 to A-33). The mean
undergraduate grade-point averages ranged from C+ to B. The highest
grades were in education (A's - 3,00; R's - 2,92) and the lowest were in
physics (A's - 2.36; R's - 2.29). Higher grades in biology, mathematics,
and education were advantageous for selection.

Graduate grades (Tables 25and A-34 to A-40). Mean graduate
grade-point ave»ages ranged from B- to B+. The accepted group had
slightly higher grades than the rejected in most subjects, but this differ-
ence was a reliable one only for mathematics.

Major subject for Bachelor's degree (Table A-47). The most
typical undergraduate major was science or mathematics for both accep-
tees and rejectees. An education majcr in a science or mathematics field
was observed for 25. 7% of the acceptees and 20. 6% of the rejectees, and
this type of major was in the applicant's favor. A straight education major
appeared to work against the applicant.

AN s

Major subject for Master's degree (Table A-48). In the Secondary
Unitary Medium samp’e, the master's was held by 38. 3% of the acceptees
and 31% of the rejectees. For these, the most typical graduate major was
education. Major for the master's did not distinguish between acceptees
and rejectees.

Highest degree earned (Table A-50). Approximately 61% of the
acceptees and 68% of the rejectees had the bachelor's as the highest de-
gree, and 38.5% of the acceptees and 31% of the rejectees had the master's
as the highest degree. A master's degree was to an applicant's advantage
for this group.

Recency of degrees (Table 26, A=El, and A-52), The accepted
group had held their bachelor's degrees longer, on the average (10.5
years), than had the rejected group (9.4 years). On the other hand, those
in the rejected group who had the master's had earned it earlier than did
the accepted group, but the difference in time was not significant.

Employment Background

Number of years of experience teaching specific subjects (Tables
27 and A-61 to A-67). Looking at the data for just those with teaching
experience in a specified field, the largest amount of experience, on the
average, appeared to be in mathematics for both the acceptees (6.2 years)
and rejectees (5.7 years). Teaching experience in chemistry and biology
were next most typical. Amourt of teaching experience in any subject
failed to discriminate between acceptees and rejectees.

*
-
neara i . .
- _ —

Professional experience during past five years (Table A-68).
Teaching science and/or mathematics in high schools had been the pre-
dominant recent professional activity of both acceptees (84.2%) and

i
i
I
=
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rejectees (72.4%). Such a professional background was distinctly in the
applicant's faver, whils a background that included the teaching of a non-
science subjent in addition to science cr mathematics, was rnot.

Teacher certification (Tables A-69 and A-T70), Permanent second-
ary credentials were held by 85. 3% of the acceptees acd by 77.9% cf the
rejectees. Selection appearsd to faver full accreditation ia preference to
temporary cr provisional accreditation.

The certificaticn deficiencies reported by 9. 5% of the acceptees
and 18. 7% of the rejeciees were malnly in science or mathematics., A de-
' ficiency in these subjects tended to operate against the applicant.

Present position (Table A-71). The category, "‘teacher', ac-
covnted for 87. 6% of the acceptees and 90. 7% of the rejectees. The next
largest category was ""departm=nt head', which constituted 8.8% of the
acceptees and 5. 3% of the rejectees. 'The position of department kead was
to an applicaut's advantage.

Type of schcol where applicant tasght (Tables A-72 to A-74).
Private schools contributed 7. 6% of the acceptees and 9.5% of the rejec-
tees, Jurior high schools conéributed 14. 1% of the accepiees and 21. 1%
of the rejectees, and combired junicr-serior high schools contribated
15.0% of the acceptees and 20.2% of the rejectees., Semior high schools,
which accounted for the largest perceniage of each group, appeared *c be
the mcre favored type of school in seiection, in contrast to junior high
schools or combined junicr-senior high schools.

l Present teaching emphasis {(Tables A-75 and A-76). Mathematics,
| biclogy, and chemistry, in that order, were observed to be the most
typical subjects to dominate the teacher's weekly course schedule. A
I teaching emphasis in biology was advantageous o the applicant, while cre
; inr general science was not,
Where there were morz tharn one subject in a tsacher's sche 2le,
the second emphasis was usually in general science ¢r chemistry for the

acceptees and in general sciznce or mathematics for the rejectees,

Previcus Institute A.t!:ex.ldance'f

DSE Surmmer Institutes (Table A-77). Forty-cne per cent of the
acceptees had never atterded a summer irstitute befcre, 24.8% had at-
tended one, and 16.3% had attended two or more,

ceptees had previously attended cne or more in-service institutes.

Other NSF programs (Tables A-78 and A-80 to A-82). Previocus
participation in Academic Year, Research Participation, or NSF Fellow-
ship programs accounted for less than 2% of the acceptees in each case.

+Only acceptees were studied for these items.

l NSF In-Service Institutes (Table A-79). Almest 19% of the ac-
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About 1/2 of the accepted group had atiended some kind of NSF
program. Of those who did, £3% had pariicipated in *wo or more. None
reported attendance at a non-NSF iastitute (Tabie A-83).

Host Universities Attended for NSF Programas,

Number of universities attended (Tables A-84 to A-90). The
larger proporticn of those whe had attended summer institutes did so at
one university. P: ticipation at two or more universities for summer in-
stitutes acceounted for 12.2% of the acceptees.

In-service institutes at more thas ons university were observed for
1.5% of the acceptees, but only one univer gity per applicant was involved
for previous participation in the Academic Year, Research Participation,
or NSF Fellowship programs. Taking al: the progrars together, aitend-
ance at more than one university was seci. for 19, 5% of the group.

Consecutive attendance the same umiversity for two or more
NSF institutes or activities was reported by 10, 9% cf the acceptees.
Professional Interests

Professional journals read regulariy {(Tabie A-91), The most

frequently reported journals were of the science-<ducation and/or the
general science types.

Membership in professional crgaiizaticns (Tables A-92 and A=93),
Membership in education crganizations ard/or science-education organiza-
tions was the most typical category for this item, acccunting for 72.9% of
the acceptees and 74.9% of the rejectees. Membership in education or-
ganizations only seemed to work against the applicant, while a combination
of education and science~education membarships was in his favor.

Approximately 68% of the acceptees and 60% of the rejectees be-
longed to both national ard regicrnal crgarizations. Such widespread af-
filiations seemed to increase the probability of acceptance, while "re-
gional memberships only'" appsared itz decrease it,

SECONDARY UNITARY MEDIUM SGMMARY OF DIFFERENCES
BETWEEN ACCEPTEES AND REJECTEES

Acceptees as a group tended to be older than rejectees; to have
more undergraduate and graduate credits in all the sciences together and
in biology in particular; to have higher average undergraduate grades in
biology, mathematics, and education, and higher graduate grades in
mathematics; to have more gcience or mathematics majors for the bache-
lor's degree; to have more master’s degrees as the highest degree earned;
and to have held their bachelor's degrees lonrger.
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Acceptees differed significantly from rejectees also in that more
in their group than in the rejected group had been teaching a science or
mathematics recently; had permanent secondary credentials; had r.o certi-
fication deficiency in science or mathematics; were teaching in senior
high schools only;-and had kiology as their current chief teaching empha-
sis.

Acceptees tended more than rejectees to read journals that had
some science content, and more acceptees than rejectees belonged to both
national and regional organizations.

Although the accepted and rejected groups had many more similari-
ties than differences, it may be observed that selection was somewhat
biased in favor of the science and mathematics-oriented individual with an
advanced degree and good scholarship.
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Chapter 6

e

THE UNITARY SUMMER INSTITUTES FOR
SECONDARY SCHOOL TEACHERS

III. High Level

Approximately h. 5% of the unitary institutes were designed for
participants with considerable preparation in the specified fields. Insti-
tutes in biology, mathematics, and multiple fields drew the largest attend-

ance at this level.

The Secondary Unitary High sample was composed of 125 acceptees
and 125 rejectees. The accepted group consisted of 103 males and 22 fe-
males, and the rejected group of 111 males and 14 females.

GENERAL CHARACTERISTICS

Modal or Mean Responses

Variable Acceptees

Age 33.7 years
Marital status Married (890.8%)
No. of dependeﬁts 1. 9+ 2. 8++
No. of dependent's + ++

allowances 1.8 2.7
Most undergraduate

credits Education (19.7 hours)

Most graduate credits Education ( 9.4 hours)

Highest grades
undergraduate: Education (3.0)
graduate: Education (3.2)

+Mean based on total group

+ .
Mean for those with non-zero responses

Rejectees

32.5 years
Married

2.1

.97

(80.0%)

3,07t

2.97%

Education (20.9 hours)

Education ( 8.9 hours)

Education
Education

(2.9)
(3.2)
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General Characteristics (continued)

Variable

Highest degree

Most frequent major
Bachelor's:
Master's:

{Per cents are of -
number having the
degree)

Recency of degrees
Bachelor's
Master's

Chiefteaching emphasis

Professional experi-
ence past 5 years

Teaching experience
in secondary schools

Total enrollment of
school where appli-
cant taught

Mean number of in-
stitutes attended:
NSF Summer:
Total NSF:

Professional journals

Professional affiliations
Type:

Geographic extent:

TTotal -group mean

Modal or Mean Responses

Acceptees
Bachelor's (52.0%)
Master's (48.0%)

Science or math (71. 6%)

Education (42. 6%)
9.6 years
6.3 years
Biology (40. 8%)
Mathematics (33. 6%)
Chemistry (16.0%)

Teach secondary
sci. or math (91.2%)

3.3 years
1000-2499 (56.0%)
0.87 1,637
1.2 1.8
Sci. -educ. and/or
general sci, (24.8%)
Educ. and/or
sci.~-educ. (68.0%).
National and
regional (73. 6%)

+Mean for those with non-zero responses

Rejectees
Bachelor's (62. 4%)
Master's (36.8%)

Science or math (54.9%)

Education (50.0%)
8.5 years
7.3 years
Mathematics (37.6%)
Biology (29. 6%)

General science (12.8%)

Teach secondary

sci. or math (76.0%)
2.9 years
1000-2499 (34. 4%)
Education and/or

sci. -educ. (30. 4%)
Education and/or

sci., -educ. (80.0%)
National and

regional (66.4%)
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General Characteristics (continued)

Modal or Mean Responses

Variable Acceptees Rejectees
Certification status Permanent Permanent
secondary (85. 6%) secondary (81. 6%)

Certificationdeficiency Sci. or math
and Educ. ( 4.8%) Sci. or math ( 4.8%)

DESCRIPTION AND ANALYSIS OF THE DATA

Location of Schools Where Applicants Taught

City (Table A-8). According to the 1960 census, communities with
populations of less than 250, 000 accounted for 78.6% of the U. S. popula-
tion. In the Secondary Unitary High sample, 90.4% of the acceptees and
82.4% of the rejectees came from such commaunities. Cities with popula-
tions between 1/4 million and 1/2 million, which made up 5.9% of the U. S.
population in 1960, contributed 2. 4% of the acceptees and 12.0% of the re-
jectees. Cities with populations of 1/2 million or more, which made up
15.5% of the U. S. population, contributed 7.2% of the acceptees and 5.6%
of the rejectees.

State (Tables 21 and A-9). The sample sizes of acceptees and re-
jectees, when distributed over the states, were too small to make reliable
comparisons,

Region (Tables 21 and A-10). The region with the most applicants
was East North Central (A's - 28.8%; R's -~ 22.4%). The East North
Central and Pacific West regions (A's - 3.2%; R's - 7.2%) were the only
ones to show more than a minimal disparity in the sizes of the acceptee
and rejectee groups, and these differences were not statistically signifi-
cant.

Compared to the distribution of U. S. secondary school science and
mathematics teachers (see chart below), the percentages of participants to
the high level unitary institutes were greater in the Middle Atlantic and
East North Central regions, and smaller in the East and West South Cen-
tral and Pacific West regions.
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Estimated Percentage Per Cent of Per Cent of
of Total U, S. Junior Secondary Secondary
‘and Senior High School UnitaryHigh Unitary High
Science and Mathemat- Institutes' Institutes'
Region ics Teachers Acceptees Rejectees
New England 6. 48 4.0 4,8
Middle Atlantic 16.04 20.8 17.6
Fast North Central 18.00 28.8 22.4
West North Central 10. 14 12.0 11.2
South Atlantic 15. 34 16.0 16.0
East South Central 7.50 3.2 3.2
West South Central 12,21 5.6 8.8
Mountain West < 4,63 5.6 8.8
Pacific West 9. 64 3.2 7.2

Educational Background

Undergraduate semester hours or credits+ (Tables 22 and A-11 to
A-18). The highest average numbezr of credits in a single subject was in
education, with 19,7 hours for acceptees and 20.1 hours for rejectees.
Biology was the next most popular undergraduate course, with 18.3 hours
for acceptees and 17.2 hours for rejectees.

Acceptees had more credits, on the average, than did rejectees in
every subject except mathematics and education. This edge was signifi-
cantly high for chemistry, physics, and all sciences as a whole.

Graduate credits (Tables 23 and A-19 to A-26). The largest
average number of graduate credits for both groups was in education.

Significantly more acceptees (82.4%) than rejectees (50.4%) had
some graduate credit in the sciences and/or mathematics, and, as corol-
lary to that, the acceptees as a group had more credits in every subject
than did the rejectees. These differences were significant for biology,
chemistry, and all sciences as a whole.

Undergraduate grades (Tables 24 and A-27 to A-33). The mean
undergraduate grade-point averages ranged from C+ to B- for both ac-
ceptees and rejectees. The highest grades were observed for education
and biology, and the lowest for physics and chemistry.

+Engineering courses will not be noted for the seéondary groups.
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The acceptees had slightly higher grades than the rejectees in
every subject, but these differences were not statistically reliable.

Graduate grades (Tables 25 and A-34 to A-40), Mean graduate
grade-point averages for the groups ranged from B- to B+. The highest
grades were in biology and education for acceptees, and in education and
mathematics for the rejectees. Graduate grades did nct distinguish sig-
nificantly between groups except in the case of biology (A's - 3.24; R's -

2.91).

Major subject for Bachelor's degree (Table A-47). The under-
graduate major for both groups was most typically science or mathemat-
ics, or education in a science or mathematics field, It was distinctly in
an applicant's favor to have majored strictly in a science or mathematics.

Major subject for Master's degree (Table A-48). The master's
was held by 48,8% of the acceptees and by 38.4% of the rejectees of the
high level unitary institutes., For these, the graduate major was most
typically education. A science or mathematics major was significantly
more frequent among the acceptees than among the rejectees.

Highest degree earned (Tabie A-50). The highest degree earned
for both groups was more otten the bachelor's than the master's. How-
ever, 48% of the acceptees and 37.6% of ths rejectees did have advanced
degrees. Significantly more acceptees (48.0%) than rejectees (36.8%) had
the master's as the highest degree earned.

Recency of degrees (Tables 26, A-51,and A-52). The accepted
group had held their bachelor’s degrees longer, on the average (9. 6 years)
than did the rejected group (8.5 years), but the rejected group had held
their master's degrees longer (A's -~ 6.3 years; R's - 7.3 years). Nei-
ther difference was statistically reliable.

Employment Backg round

Number of years of experience teaching specific subjects (Tables
27 and A-61 to A-67). The data for only those individuals who had teach-
ing experience in a specified field indicate that the highest number of years
of experience for both acceptees and rejectees was in mathematics (A's -
6.2 years; R's - 5.8 years). Teaching "other' subjects proved to beleast.
This variable did not discriminate between acceptees and rejectees.

Professional experience during past five years (Table A-68).
Teaching only science and/cr mathematics in secondary schools had been
the predominant professional activity of both acceptees (91.2%) and re-
jectees (76.0%), and such activity was to an applicant's advantage. Ap-
proximately 15% of the rejectees had been teaching non-science subjects,
either alone or in combination with science subjects.

Teacher certification (Tables A-69 and A-~70). Permanent second-
ary credentials were held by 85. 6% of the acceptees and by 81. 6% of the
rejectees. The certification deficiencies reported by 7.2% of the accep~
tees and by 14. 4% of the rejectees were mainly in science or mathematics.

67



AMOUNT AND RECENCY OF TEACHING EXPERIENCE
IN ELEMENTARY SCHOOLS, HIGH SCHOOLS, AND COLLEGES

Samples Secondary Unitary High
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Present position (Table A-71). The category '"'teacher' accounted
for 82.4% of the acceptees and 87.2% of the rejectees. Department heads
formed the next largest category with 12% of the acceptees and 4% of the
rejectees,

Type of school where applicant taught (Tables A-72 to A-74).
Private schools contributed 7.2% of the accepiees and 5.6% of the rejectees
in the high level unitary institutes sample. Junior high schools and com-
bined junior -senior high schools accounted for 24% of the acceptees and
37.2% ot the rejectees. The larger proportion of each group had been
teaching at senior high schools only (A's - 72%; R's - 58.4%).

Present teaching emphasis (Tables A-75 and A-76). Biology,
mathematics, and chemistry, in that order, were reported most often as
chief teaching emphases by the acceptees; mathematics, biology, and gen-
eral science were the most typical chief teaching emphases of the rejectees.

Where there were more than one subject in-a teacher's schedule,
the second emphasis was usually on general science for the acceptzes and
on general science or biology for the rejectees.

Previous Institute Attendance+
NSF Summer Institutes (Table A-77). Fifty per cent of the accep-

tees had never attended a summer institute previously, 31.2% had attended
one, and 19.2% had studied at two or more.

NSF Academic Year Institutes (Table A-78), Approximately 5% of
the sample had attended one academic year institute.

NSF In-Service Institutes (Table A~-79). In-service institutes had
been attended by 28.8% of the sample. Of these, about 1/4 had attended
two or more.

Other NSF programs (Tables A-80 to A-82), Two individuals re-
ported two research participations each, and one individual reported a
one-year NSF Fellowship.

Taking all the NSF programs together, 65.6% of the acceptees had
experienced some kind of NSF study previously. Slightly more than half
of these had participated in one NSF activity and the balance were at two
or more. Very few had attended non-NSF institutes (Table A-83).

Host Universities Attended for NSF Programs
Number of universities attended (Tables A-84 to A-90)., Almost

3/4 of those who had attended summer institutes did so at one university.
The rest attended two or more universities,

+On1y acceptees were studied for these items.
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Attendance at more than one university for other NSF programs
was reported by three people for In-Service institutes and by one person
for Research Participation. Attendance at more than one university for
any NSF program was observed for 24% of the group.

Consecutive attendance at the same university for two or more NSF
institutes or activities was reported by 12.8% of the group.

Professional Interests

Professional journals read regniariv {Table A-91), The most fre-
quently reported journals by the acceptees were of the science-education
and general science types, and by the rejectecs, were the education and
science-education types.

Membership in preofessional orgarizations (Tables A-92 and A-93),
Membership in general science or science~education crganizations was the
most typical category, accounting for A8% of the acceptecs and 80% of the
rejectees. To have been affiliated with ocrgarizations whose orientation was
strictly educational rather than scieatific werked against the applicant,

Approximately 3/4 of the acceptees and 2/3 of the rejectees be-
longed to both regicnal and national organizations. The next largest cate-
gory was ''regional organizations only", which were reported by 20% of
the acceptees and 23.2% of the rejectees,

SECONDARY UNITARY HIGH - SUMMARY OF DIFFERENCES
BETWEEN ACCEPTEES AND REJECTEES

Due to the fact that small caiegories usually resulted from the dis-
tribution of 125 acceptees and 125 rejectees over a number of possible re-
sponses to each item, few of the observed difierences reached statistical
significance. Those differences considered strongly reliable are noted
below.

)

The acceptees, as a group, had more w.dergraduais credits than
the rejectees in chemistry, physics, arnd all sciences as a whole, and had
more graduate credits in biology, chemistry, and ail sciences az a whole.
The acceptees had significantly higher graduate grades in biology. More
among them than among the rejectees had the master's degree and had ma-
jored in a science or mathematics for bath the backeloos and master's de-
grees. A recent professional background of teaching only a science or
mathematics in secondary schools; of being a department head; or of teach-
ing only at senior high schools, was more frequent in the accepted than in
the rejected group. More acceptees than rejectees had professional affilia -
tions that included some scientific, rather than purely educational orienta-
tion.

Academic preparatiox in the sciences and professional experience
teaching the sciences or mathematics seem to have emerged as the strong-
est general factors controlling selection at the high level summer insti-
tutes.
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Chapter 7

THE SEQUENTIAL INSTITUTES FOR SECONDARY
SCHOOL TEACHERS

I. Low Preparation Level

Approximately 13% of the 148 sequential institutes in 1964 were de-
signed for participants with little cr no preparation in the specified fields.
The courses offered at this level of institute that accounted for the greater
proportion of its participants were multiple fields (47%), mathematics
(21%), and general science (15%). (See Table A-1.)

(7|

The Secondary Sequential Low sample was compesed of 150 accep-
tees and 150 rejectees. The distribution of male and female applicants
was the same in both groups: 119 male, 31 female.

GENERAL CHARACTERISTICS

Modal or Mean Responses

>
1 4 9 1,
E d b

Variable | Acceptees Rejectees

Age 34.6 years 33.0 years

Marital status Married (74.0%) Married (68. 7%)
l No. of dependents 2.4t 3,17Y 2.7 2. 9++

'

| T oweneas E e 2. 2% 2.97 1,97 2,61t
Most undergraduate
' credits Education (22,4 heours) Education (21.7 hours)

Most graduate credits Education ( 6.6 hours) Education { 6.6 hours)

L

Highest grades
undergraduate: Education (3.0) Education (2.9)
graduate: Education (3.2) Education (3.1)

L
h .

+Mean based on total group

_

++ .
Mean for those with non-zero responses
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General Characteristics (continued)

Variable

Highest degree

Most frequent major
Bachelor's:

Master's:

(Per ..ents are of
number having the
degree)

Recency of degrees
Bachelor's:
Master's:

Chief teaching emphasis

Professional experi-
ence past 5 years

Teaching experience
in secondary schools

Total enrollment of
school where appli-
cant taught

Mean number of in-
stitutes attended:
NSF Summer
Total NSF

Professional journals

Modal or Mean Responses

Acceptees
Bachelor's (77.3%)
Master's (22. 7%)

Educ. or educ. in
sci. or math (49. 4%)

Education (76. 5%)
10.1 vears

7.8 years
Mathematics (35. 3%)

General science {34. 7%)
Biology (13. 3%)

Teachsecondary
sci. and/cor

math (74. 7%)
3.8 years
1000-2499 (28. 7%)
1.01 1.7Ii
1.3 1.9

Sci. -educ. and/or

(29. 4%)

general sci.

*Mean based on total group

+

+ . '
Mean for those with non-zero responses

R_ejectees
Bachelor's (74.0%)
Master's (24. 7%)
Science or math (57. 4%)
Education (64.9%)

8.3 years
6.9 vears

Mathematics (32.0%)
General science {26.0%)
Biology {13.3%)
Teach secondary

sci. and/or

math (78. 7%)
3.1 years
500-999 (34. 0%}
Educationand/or

sci. -educ. (27. 3%)
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General Characteristics (continued)

Modal or Mean Responses

Variable Acceptees Rejectees
Professional affiliations
Type: Educationonly (4i.3%) Education only (48.0%)
Geographic extent: National and National and
regional (62. 7%) regional {(64.7%)

DESCRIPTION AND ANALYSIS OF THE DATA

Personal Variables

P 9 A o

Number of dependents and dependent's allowances (Tables 20, A-6,
and A-7). The average numbers of deperndent's allowances requested by
the acceptees and rejectees were 2.2 and 1.9, respectively. The accep-
tees' edge on number of allowarnce requests was statistically significant.
However, those with no allowance needs had a significant advantage over
those who requested four allowances.

Personal variables such as age (Tables 19 and A-3) and marital
status (Table A-5) did not distinguish between acceptees and rejectees.

Location of Schools Where Applicants Taught

City (Table A-8). Approximately 89% of the acceptees and 88% of
the rejectees taught in communities with populations of less than 250, 000.
According to the 1960 census, these communities accounted for 78. 6% of
the U. S. population. Cities with populations between 1/4 million and 1/2
million, which made up 5.9% of the U. S population in 1960, yielded 4. 7% !
of the acceptees and 2.8% of the rejectees to the low level sequential insti-
tutes. Cities with populations of 1/2 million or more, which made up
15.5% of the U. S. population, yielded 6.1% of the acceptees and 9. 5% of
the rejectees.

State (Tables 21 and A-9). The comparatively small number of ap-
plicants to the low level sequential institutes, when distributed over most |
of the states, made reliable tests of differences between groups unlikely. |
The more populous states accounted for the most applicants. There werc }
higher ratios of acceptees to rejectees in Massachusetts, Mississippi, |
North Dakota, and Washington.

- -
4 - h N
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Region (Tables 21 and A-10). The region with the most applicants
was East North Central (A's - 18%; R's - 24%). The percentages of ac-
ceptees and rejectees from each region were close, except in the case of
West North Central, from which region there were significantly more ac-
ceptees than would be expected by chance.

The following chart compares the per cent of all U, S. secondary
school science and mathematics teachers in each region with the per cents
of acceptees and rejectees from each region.

Per Cent cof Per Cent of

Estimated Percentage Secondary Secondary
of Total U.S.Secondary Sequential Sequential
School Teachers of Low Low

Science and Institute's Institute's

Mathematics Acceptees Rejectees
New England 6. 48 10.0 5.3
Middle Atlantic 16. 04 14,0 18.0
East North Central 18.00 18.0 24.0
West North Central 10.14 16.0 8.0
South Atlantic 15,34 10.0 15.3
East Scuth Central 7.50 8.7 6.7
West South Central 12.21 4.7 | 8.0
Mountain West 4.63 6.7 5.3
Pacific West 9. 64 ' 12.0 9.3

It can be observed that more acceptees than might be expected were
from the New England, West North Central, Mcuntain, and Pacific regions,
and that fewer than might be expected were from the Middle Atlantic, South
Atlantic, and West South Central regions.

Generally speaking, location of schools where applicants taught did
not influence selection.
Educational Background

Undergraduate semester hours or credits+ (Tables 22 and A-11 to

A-18). Most of the applicants reported some course work in education,
mathematics, biology, chemistry, and physics. The highest average

+Engineering courses will not be noted for the secondary groups.
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number of credits was in education, with 22.4 hours for acceptees and
21.7 hours for rejectees. The fewest credits for both groups was in earth
science. There was virtually no difference between acceptees and rejec-
tees on total science credits.

Graduate credits (Tables 23 and A-19 to A-26). A significantly
larger proportion of the acceptees (59.3%) than of the rejectees (39.3%)
had some graduate credits in the sciences. The proportion who had grad-
uate education credits were approximately equal: acceptees, 44%; rejec-
tees, 42%. Education, mathematics, biology, and chemistry, in that
order, accounted for the largest numbers of credits for both groups.
Credits in earth science were somewhat advantageous for an applicant,

Undergraduate grades (Tables 24 and A-27 to A-33). The mean
undergraduate grade-point averages ranged from C+ to B for bothgroups.
The highest grades were seen for education (A's - 3.0; R's - 2.9) and the
lowest for physics (A's - 2,3; R's -~ 2.2). Except for earth science, it
was observed that the acceptees had the higher grades in all subjects.
Grades in mathematics and education were significantly higher in the ac-
cepted group.

Graduate grades (Tables 25 and A-34 to A-40). Mean graduate
grade-point averages for the groups ranged from B- to B+. The highest
grades were in education (A's - 3,2; R's - 3.1). The accepted group had -
higher averages than the rejectees in all subjects. This difference was
significant for physics, mathematics, and earth science.

Major subject for Bachelor's degree (Table A-47). Major for the
bachelor's degree was most typically either education or science or mathe-~
matics for the acceptees and science or mathematics for the rejectees. A
fair-sized percentage of each group, 14% of the acceptees and 16.7% of
the rejectees, had majored in a non-science, non-education field. It was
distinctly in the applicant's favor to have majored in education rather than
in science or mathematics.

Major subject for the Master's degree (Table A-48). Only 22.7%
of the acceptees and 24. 7% of the rejectees had the master's. Of these,
most of the majors were in education. Major for the master's did not
distinguish between the acceptees and rejectees.

Highest degree earned (Table A-50). No applicants in the sample
had the doctorate. The master's was the highest degree earned for 22. 7%
of the acceptees and 24. 7% of the rejectees. Most of the acceptees and
rejectees had the bachelor's degree. Only 2 individuals, rejectees, had
no degree,

Recency of degrees (Tables 26, A-51 and A-52). The accepted
group had held their bachelor's and master's degrees more years on the
average than had the rejected group. This finding was statistically reli-
able in the case of the bachelor's degree.
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Employment Background

Number of years of experience teaching specific subjects (Tables
27 and A-61to A-67). The greatest number of years of experience teach-
ing a subject was in mathematics for both acceptees (6.4 years) and rejec-
tees (5.5 years). The least teaching experience was seen for earth science
and physics (when "other subjects' are discounted). Type and amount of
teaching experience did not distinguish between acceptees and rejectees.

Professional experience during past five years (Table A-68).
Teaching only science and/or mathematics in secondary schools had been
the predominant professicnal activity of both acceptees (74. 7%) and rejec-
tees (78.7%). Approximately 17% of the acceptees and 21% of the rejectees
had been teaching a non-science in addition to science or mathematics.

Teacher certification (Tables A-69 and A-70)., Permanentsecond-
ary credentials were held by 82% each of the acceptees and rejectees, and
provisional or temporary secondary credentials by 15.3% of the acceptees
and 12% of the rejectees.

The certification deficiencies reported by 25.3% of the acceptees
and 18% of the rejectees were usually in science or mathematics, Few
applicants reported deficiencies in education.

Present position (Table A-71), The category 'teacher' accounted
for the better part of both groups. "Department Heads' was a distant
second, accounting for 4.7% each of the acceptees and rejectees.

Type of school where applicant taught (Tables A-72 to A-74). .
Private schools contributed 10, 7% cf the acceptees and 13, 3% of the rej/é‘c-
tees. Approximately 1/4 of the applicants were teaching at the junior high-
level, 1/5 at combined junior and senior high schools, and more than 1/3
at senior high schools. Those teaching at schools where all the grades
from kindergarten to {welfth were represented had significantly better
chances of being accepted than if they taught at any cther type.

The applicants taught at schools whose enrollment ranged from
under 50 to over 5000. The most typical interval was 1000-2499 for the
acceptees and 500-999 for the rejectees, Applicants from small schools
(enrollment 100-299) had significantly better chances of being accepted
than if they taught at any other size of school,

Present teaching emphasis (Tables A-75 and A-76), Mathematics,
general science, and biology, in that ocrder, were observed to be the most
typical subjects to dominate the teacher's weekly course schedule. Earth
science and physics were less frequently seen as chief teaching emphasis.
A schedule emphasizing general science was in an applicant's favor.

Where there were more than cne subject in a teacher's schedule,
the second emphasis was usually on chemistry or physics for the accep-
tees and on general science or biology for the rejectees,
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Previous Institute Attendance
NSE Summer Institutes (Table A-77).  Forty per cent of the ac-
ceptees had never atternded a summer institate wefore, 31.3% had stadied
at one, and 28, 6% rad studicd ar o 0r more,

Hin

NSF In-Service Instituies (Table A~79). Eighteen per cent of the
acceplees had attended one in-service institute, and 3. 4% had attended two
or more,

Orher NSY programs {(Tabies A-78 and A-80 to A-82). There was
almost no previous participation ia Academic Year, Research Participa-
tion, cr NSF Fellowship programs,

Approximately 67% of the acceptecs had attended some kind of NSF
program, usually one or fwo at the most, Very few had artended non-NSF
institutes {Table A-83),

Host Universities Atiended for N3F Programs

Number of universities attended (Tobles A-84 to A-90), The
larger proportion of thuse who had atténded surmmer institutes did so at
one umiversity., However, 15,3% of the acceptess had besn participants at
two or mors universitles lor summer tQETiTUEes.,

No attecdance ar more than one vniversity wa
the In-Service, Research Partcipation, or NSF Fell
Taking ali the NSF programs together, atiendance at more than one univer-
sity was reported by 24% of the group.

Cornsecative attendancs at the same university for two or more NSF
institutes or activities was reported by 23, 4% of the group.
Professional Interests

Professional journals read regularly {Table A-91). The most fre-

quently reported journals were combinaticns of education, science-=educa-
tion, and general science types,

Membership in professional ozgarizations {Tables A-92 and A-93).
Mermmbership in education crgarazations oaly was the rost typical category,
accounting for 41.3% of acceptees and 48% of rejectees., Members of more
than one type of organization, particularly an education aand science-educa-
tion combination, were the next most numberous group.

Approximately two-thirds of the accepted and rejected applicants
belonged Lo both regional and national organizations., "Regional organiza-
tions only" accounted for 24.7% of accepiees and 22% of rejectees.

+ . .
Only acceptees were studied for these items,

b e
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Professional interests did not appear to differentiate between ac-
ceptees and rejectees,

SECONDARY SEQUENTIAL LOW - SUMMARY OF
DIFFERENCES BETWEEN ACCEPTEES
AND REJECTEES

Personal variables were not a noticeable factor in selection, with
the possible exception of dependent's allowances, where the number of al-
lowances was important, but not in a linear fashion. The acceptees, as a
group, requested more allowances than did the rejectees, but those who
requested no allowances had better chances of acceptance than those with
four,

Location of schocls where applicants taught was not important in
selection, except in the case of the West North Central region, which sent
more acceptees than would be expected by chance.

Educational variables appeared to affect selection somewhat. High
undergraduate and graduate grades in several subjects, particularly
nmathematics, were advantageous. A major in education for the bachelor's
degree and having had the bachelor's degree a comparatively long time
were found to operate in favor of the applicant.

Only two employment background variables distinguished between
acceptees and rejectees. Teaching at schools whose enrollment was be-
tween 100 and 299 and having a teaching schedule that primarily empha-
sized general science was in an applicant's favor. It should be recognized
that large numbers of teachers at other sizes of school and with other
teaching emphases were accepted.
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Chapter 8

SEQUENTIA‘L INSTITUTES FOR SECONDARY
SCHOOL TEACHERS

II. Medium Preparation Level

Of the 148 sequential summer institutes, 40% were designed for
participants with a moderate amount of preparation. The Secondary Se-
quential Medium sample was composed of 400 acceptees and 400 rejectees.
The accepted group included 334 males and 66 females, and the rejected
group included 339 males and 61 females. Approximately 40% of the ac-
cepted and rejected groups had applied to sequential institutes offering
""multiple fields" courses. Mathematics institutes accounted for the next
largest proportion, 28% of the acceptees and 37% of the rejectzes. The
remaining applicants were distributed among chemistry, biology, physics,
and earth science institutes.

GENERAL CHARACTERISTICS

Modal or Mean Responses

Variable Acceptees Rejectees
Age 33.4 years 31.7 years
Marital status Married (73.0%) Married (70. 5%)
No. of dependents 2, 1t 3. 0++ 1. 9+ 2. 9+
'

N lowaneas ¢ 1.9% 2.8™" 1.8t 2,777
Most undergraduate Education (18.7 hours)

credits or math (18.8 hours) Education (19.8 hours)

Most graduate credits Education (7.9 hours) Education (6. 6 hours)

Highest grades
undergraduate: Education (3.0) Education (2.9)
graduate: Biology (3.3) Education (3.1)

*Mean based on total group

++Mean for those with non-zero responses
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General Characteristics (continued)

Variable

Highest degree

Most frequent major
Bachelor's:
Master's;

(Per cents are of
number having the
degree)

Recency of Bachelcr's
Recency of Master's

Chief teaching emphasis

Professional experi-
ence past 5 years

Teaching experience
in secondary schools

Total enrollment of
school where appli-
cant taught

Mean number of in-
stitutes attended-
NSF Summer:
Total NSF:

Professional journals

Modal or Mean Responses

Acceptees

Bachelor's
Master's

(74. 5%)
(22. 8%)

Science or math (51, 5%)

Education (64. 2%)
8.8 years
8.0 years
Mathematics (42.8%)
Chemistry (19.5%)
Biology (17.3%)

Teach secondary
sci, and/or

3.3 years

1000-2499 (35.8%)
1.3] 1,97
1.7 2.2

Sci. -educ. and/or
general sci. (30, 6%)

*Mean based on total group

<+

+Mean for those with non-zero responses

Rejectees
Bachelor's (76.8%)
Master's (21.5%)

Science or math (45.5%)

Education (59. 1%)
7.6 years
7.6 years
Mathematics (46.8%)
General science (18.0%)
Chemistry (11.5%)
Teach secondary

sci, and/or

math (82.8%)
2.5 years
1000-2499 (33.0%)
Educationand/or

sci, ~educ. (31.8%)
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General Characteristics (continued)

Variable

Professional affiliations
Type:

Modal or Mean

Acceptees

Education and/or

I e

Responses

Rejectees

Education and/or

83

sci. -educ. (71. 3%) sci. -educ. (77. 3%)
Geographic extent National and National and
regional (65.0%) regional (57.0%)
Certification status Permanent Permanent
secondary (80 %) secondary (76.5%)
Certificationdeficiency Sci. or math ( 8 %) Sci. or math ( 7.3%)

DESCRIPTION AND ANALYSIS OF THE DATA

Personal Variables

Age (Tables 19 and A-1). The mean ages of the acceptees and re-
jecices were 33.4 years and 31.7 years, respectively. The older the ap-
plicant, within certain limits, the greater the probability of acceptance at
this institute level. Age was the only personal variable to distinguish be-
tween acceptees and rejectees,

Location of Schools Where Applicants Taught

City (Table A-8). A larger proportion of the accepted group (9. 5%)
than of the rejected group (6.7%) had been teaching in cities with popula-
tions of over 1/2 million, According to the 1960 census, these cities ac- 1
counted for 15.5% of the U. S. population. Cities with populations between
'1/4 and 1/2 million yielded 8.4% of acceptees and 6. 6% of the rejectees in
the sample. Such communities contained 5.9% of the U, S. population.
The communities with populations under 1/4 million, which accounted for
78. 6% of the U. S. populations, yielded 83% of the acceptees and 87.5% of
the rejectees. Thus, more applicants than might be predicted were from
the smaller communities, and fewer than might be expected were from the
large cities.

State (Tables 21 and A-9). The ratio of acceptees to rejectees was
noticeably higher in Arizona, Illinois, Massachusetts, Michigan, Virginia,
and Wisconsin, and the ratio of rejectees to acceptees was higher in

. a ] . g + i 3 1
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California, Mississippi, New York and South Carolina. The apparent dif-
ferences in group sizes from these states may not be statistically reliable
since the numbers involved in each case were small.

The numbers of acceptees and rejectzes from each state were, on
the whole, proportional to the numbers of U, S. science and mathematics
teachers in each state. The largest discrepancies occurred for Wisconsin,
which had only 2.2% of the U. S. science teacher population but yielded
4.5% of the high level sequential institute acceptees; and for Texas, which

had 6.8% of the U. S. science teacher population, but yielded only 4. 2%
of the applicants (A's - 4,3%; R's - 4.0%).

Region (Tables 21 and A-10), The East North Central region
yielded the greatest number of applicants: 22% of the acceptees and 18.8%
of the rejectees. The next largest groups of applicants were from the
West North Central and Middle Atlantic regions. Location of school where
the applicant taught did not appear to be a factor in selection for this
sample of applicants.

When the regional distribution of U, S. science teachers is
compared with thatof the low level sequential institute applicants, it canbe
observed that there were more acceptees than might be expected from the
East and West North Central regions, and fewer acceptees than might be
expected from the South Atlantic and West South Central regions.

Per Cent of Per Cent of
Secondary Secondary
Estimated Percentage Sequential Sequential
of All U, S, Science Medium Medium
and Mathematics Institute's Institute's
Region Teachers Acceptees Rejectees
New England 6.48 6.8 5.0
Middle Atlantic 16,04 14.8 15.8
East North Central 18.00 22.0 12,8
West North Central 10,14 14,0 . 15.3
South Atlantic 15,34 11.3 12.5
East South Central 7.50 5.8 7.0
West South Central 12,21 7.3 9.3
Mountain West 4, 63. 7.0 6.5
Pacific West 9. 64 9.3 9.8
Outside U, S. 2.0 3
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Educational Background

Undergraduate semester hours or credits+ {Tables 22 and A-11 to
A-18). All of the applicants reported some undergraduate credits in one
or more of the sciences. Over 90% of both the acceptees and reJectees
had credits in mathematics and education. Credits in earth science were
taken by the smallest proportion of both groups (A's - 38%; R's - 34%).
The acceptees had a higher mean number of chemistry credits than did
the rejectees, but other than that, undergraduate credits did not distinguish
between groups.

Graduate credits (Tables 23 and A-19 to A-26). Graduate credits
in the sciences were reported by 76. 7% of the acceptees and 41% of the re-
jectees. Credits in education and mathematics accounted for the largest
proportions of the applicants in this sample.

Graduate credits in the sciences appeared to be a distinct factor in
selection. The edge in number of credits the acceptees had over the re-
jectees was significant for every subject but education.

Undergraduate grades (Tables 24 and A-27 to A-33). The mean
undergraduate grade-point averages ranged from C+ to B for the accep-
tees and from C+ to B- for the rejectees. The highest mean grades were
observed for education, and the lowest for physics. The acceptees, as a
group, had significantly h1gher grade-point averages than did the rejectees
in all subjects except earth science.

Graduate grades (Tables 25 and A-34 to A-40). Mean graduate
grade -point averages were all B+ for the acceptees and ranged from B-
to B+ for the rejectees. The highest grades were noted for education and
the lowest for physics. The acceptees had higher grades than did the re-
jectees in all subjects, but these differences were significant only in the
cases of biology and education.

Major subject for the Bachelor's degree (Table A-47). Approxi-
mately half of the applicants majored in a science or mathematics for the
bachelor's degree, the acceptees more so than the rejectees. Education
as a maJor accounted for 11% of the acceptees and 15.8% of the rejectees.
A non-science major was next most typical and was observed for 9% of
the acceptees and 11.8% of the rejectees.

Major subject for the Master's degree (Table A-48). For the 23.7%
of the acceptees and 22% of the rejectees who had the master's degree the
most popular major was education. The balance majcred either in a science
or mathematics, or in an education curriculum that emphasized science or
mathematics.

Majors for the undergraduate and advanced degrees did not appear
to influence selection in this sample.

+Credits and grades in engineering will not be discussed for the secondary
teacher samples.

-
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Highest degree earned (Table A-50). Only two individuals in each
group had no degree. Approximately 75% of each group had the bachelor's
as the highest degree earned, and the balance had earned the master's.
The distributions of acceptees and rejectees on this variable were approxi-
mately equal.

Recency of degrees (Tables 26, A-51, and A-52). The mean num-
ber of years since the bachelor's degree was earned was significantly
greater for acceptees (8.8 years) than for rejectees (7.6 years). The
master's degree for those among the acceptees and rejectees who had at-
tained it had been held an average of 8 years and 7.6 years, respectively.

Employment Background

Number of years of experience teaching specific subjects (Tables
27 and A-61to A-67). More teaching experience was reported for mathe-
matics thaa for any other subject, by both acceptees and rejectees. For
those in the groups who actually had mathematics teaching experience, the
average number of years was 6.0 for acceptees and 4.8 for rejectees.
The number of years of experience teaching in each of the other fields, for
the experienced groups only, was usually between 4 and 5.

Acceptees as a group lhad more experience than rejectees only in
mathematics, chemistry, and general science, and the differences were
significant only for mathematics and chemistry.

Professional experience during past five years (Table A-68).
Teaching science and/or mathematics in high schools was the predominant
professional activity of both acceptees (78.3%) and rejectees (82.8%). Ap-
proximately 11% of each group had been teaching a non-science subject in
addition to science or mathematics.

Teacher certification (Tables A-69 and A-70). Permanent second-
ary credentials were held by 80% of the acceptees and 76.5% of the rejec-
tees. Provisional or temporary credentials, held by 12.5% and 19.5% of the |
acceptees and rejectees, respectively, tended to lessen the chances for ac-
ceptance to these institutes. |

The certification deficiencies reported by 18. 2% of each group were
mostly in science or mathematics.

Present position (Table A-71). The category, 'teacher', accounted
for over 90% of both groups. Department heads made up 5.5% of the accep-
tees and 3.5% of the rejectees.

Type of school where applicant taught (Tables A-72 to A-74). Pri-

vate schools contributed 11% of the acceptees and 8% of the rejectees.
Teachers at the junior high school level made up 12.5% of the acceptees

and 25.3% of the rejectees. Teaching at the senior high level was more
typical of both groups (A's - 59.3%; R's - 45.8%). Approximately one-
fifth of each group were teaching at combined junior and senior high schools.
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Applicants had significantly better chances of being accepted if they
came from private schools and were teaching at the senior high level only.

Present teaching emphasis (Tables A-75 and A-76). Mathematics
was most often seen as the primary teaching emphasis in the applicants'
weekly course schedules (A's - 42.8%; R's - 46.8%). Next most frequently
noted as chief teaching emphases for the acceptees were chemistry (19.5%)
and biology (17.3%), and for the rejectees, general science (18%). Least
often reported was earth science. A chief teaching emphasis in biclogy or
chemistry tended to increase the probability of acceptance to these insti-
tutes, and in general science, to decrease that probability.

The second teaching emphasis, when there was more than one sub-
ject in a teacher's schedule, was usually in general science.

Previous Institute Attendance+
NSF Summer Institutes (Table A-77). Twenty-nine per cent of the

acceptees had never attended a Summer Institute, 32. 3% had attended one,
previously, and 38.8% had attended two or more.

A 3

NSF In-Service Institutes (Table A-79). Participation at one In=-
Service institute was reported by 18% of the acceptees, and at two or more
by 9.2%.

NSF Fellowships (Table A-81). Fellowships had been held for one
year by 6 acceptees, and for two or more years by 4 acceptees.

Other NSF programs (Tables A-78, A-80, and A-82). Five accep-
tees reported attendance at one Academic Year institute and four acceptees |
had taken part in a Research Participation program. 1

Participation in some kind of NSF program was reported by 79% of
the acceptees. Of those who had been previous attendees, approximately
one-third had participated in one session, and one-third had participated
in two. The balance (34%) had attended three or more NSF programs.

Only 5% of the acceptees reported attendance at non-NSF institutes.

Host Universities Attended for NSF Programs

Number of universities attended (Tables A-84 to A-90). Approxi-
mately 74% of those who had attended Summer Institutes did so at one
university. Looking at the accepted group as a whole, 18.6% had attended
two or more universities for Summer Institutes. The only other NSF pro-
grams that were involved in attendance at more than one university were 1
the In-Service institutes, where 3.8% of the acceptees attended two or ;
more, and the NSF Fellowships, for which one individual attended two uni- %
versities. Taking all the programs together, attendance at two or more |
universities for NSF programs was noted for 31.3% of the acceptees.

+On1y acceptees were studied for these items.
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Consecutive attendance at the same university for two or more NSF
institutes or activities was reported by 31.8% of the acceptees.

Professional Interests

Professional journals read regularly (Table A-91). The most fre-
quently reported journals were combinations of education, science-educa-:
tion, and general science journals. The reading of general science and
science-education journals may have been related to factors that increased
the probability of selection.

Membership in professional organizations (Tables A-92 and A-93).
Membership in organizations that included both education and science-
education types was most typical of the acceptees, while membership in
education organizations only was most typical of the rejectees. To have
been affiliated only with education organizations decreased the probability
of acceptance. Only 3.1% of the acceptees and 1.1% of the rejeciees were
members of organizations oriented toward science rather than teaching.

The larger part of both the accepted and rejected groups was
affiliated with both regional and national organizations. Membership in re-
gional organizations only, observed for 18.3% of acceptees and 28% of re-
jectees, was the next largest category, and to have had only regional affil-
iations was disadvantageous to the applicant.

SECONDARY SEQUENTIAL MEDIUM - SUMMARY OF
DIFFERENCES BETWEEN ACCEPTEES
AND REJECTEES

With the exception of age, personal variables were not noticeably
effective in selection to the medium level sequential institutes. The older
the applicant, within limits, the greater the probability of acceptance.

Educational background variables were more influential in selection.
The greater the number of undergraduate credits in the sciences, particu-
larly chemistry, and the number of graduate credits in biology, chemistry,
physics, mathematics and earth science, the greater were the chances of
acceptance. The better the performance in most of these subjects, espe-~
cially on the undergraduate level, the greater also were the chances of.
acceptance.

Employment variables apparently acted somewhat as selection
criteria. Teaching in private schools, teaching at a senior high level only,
and having comparatively large amounts of teaching experience inchemistry
or mathematics were factors that acted in the applicant's favor. Being fully
accredited at the secondary level and having a teaching schedule that empha-
sized biology or chemistry were also advantageous.

Professional interests seemed to enter into selection considerations
in that a preference was observed for somewhat science-oriented journals
and professional affiliations. ‘




Chapter 9

SEQUENTIAL INSTITUTES FOR SECONDARY |
SCHOOL TEACHERS J

III. High Preparation Level

Approximately 20% of the 148 sequential summer institutes in 1964
were designed for participants with considerable preparation in the speci-
fied fields. Mathematics institutes accounted for 47% of the acceptees and
46, 5% of the rejectees in the sample. Multiple fields and biology institutes
attracted the next largest groups of applicants, '

The Secondary Sequential High sample consisted of 200 acceptees

of whom 159 were male and 41 were female, and of 200 rejectees, of whom
173 were male and 27 were female.

GENERAL CHARACTERISTICS

Modal or Mean Responses

Variable Acceptees Rejectees

Age : 31.2 years 31.3 years
Marital status Married (69.5%) Married (73.0%)
No. of dependents- 2, ot 3,11, 9+ 2. 8++
No. of dependent's

allowances 1. 9+ 2. 9++ 1. 8+ 2. ott
Most undergraduate

credits Math (23.9 hours) Math (23. 3 hours)
Most graduate credits Math ( 8.0 hours) Education ( 4.7 hours)
Highest grades

undergraduate; Education (3.1) Education (2.9)

graduate: Biology (3.3) Earth science (3. 3)

Physics (3. 3)

*Mean based on total group

**Mean for those with non-zero responses
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General Characteristics (continued)

Modal or Mean Responses

Variable Acceptees Rejectees
Highest degree Rachelor's (82.0%) Bachelor's (78.0%)
Master's (17.0%) Master's (19.0%)
Most frequent major
Bachelor's: Science or math (61.5%) Science or math (52.8%)
Master's Education (62.8%) Scienceor math (43.6%)

(Per cents are of
number having the

degree)

Recency of degrees
Bachelor's: 6.9 years 6.9 years
Master's 6.7 years _ 7.1 years

Chief teaching emphasis Mathematics (64.5%) Mathematics (62.5%)

.Biology (16.0%) Biology (17.0%)
Chemistry ( 6.5%) Chemistry ( 8.0%)
Professional experi-
ence past 5 years Teach secondary Teach secondary
sci.and/or . sci.and/or
math (92. 0%) math (81.5%)
Teaching experience
in secondary schools 2.8 years 2.6 years
Total enrollment of
school where appli-
cant taught 1000-2499 (35.5%) 1000-2499 (37.0%)
Mean number of in- |
stitutes attended + ++
NSF Summer: 1.6, 2.1, --
Tota-l NSF: 10 9 20 4 -
Professional journals Education and/or Education and/or
l SCio -eduC. (410 570) SCio -eduC. (380 070)
Professional affiliations
Type: Education and/or Fducation and/or
sci. ~educ. (72.0%) sci. -educ. (78.0%)
Geographic extent: National and National and
regional (62.5%) regional (60.0%)

+Mean based on total gxoup

++ :
Mean for those with non-zero responses
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General Characteristics (continued)

Modal or Mean Responses

Variable Acceptees Rejectees
Certification status Permanent Permanent
secondary (78.0%) secondary (77.0%)

Certificationdeficiency Sci. or math ( 5.0%) Sci. or math ( 4.5%)

DESCRIPTION AND ANALYSIS OF THE DATA

Location of Schools Where Applicants Taught

City (Table A-8). Communities with populations of under 1/4
million, which made up 78. 6% of the U. S. population in 1960, accounted
for 80% of the acceptees and 86.5% of the rejectees. Cities whose popula-
tions were between 1/4 and 1/2 million, who made up 5.9% of the U. S.
population, contributed 8% of the acceptees and 6.5% of the rejectees. The
cities of over 1/2 million, which made up 15.5% of the U. S. population,
contributed 11% of the acceptees and 7% of the rejectees. City where the
applicant taught did not distinguish between acceptees and rejectees.,

State (Tables 21 and A-9), The ratio of acceptees to rejectees was
noticeably higher from Ohio, Illinois, Minnesota, and Kansas. Due per-
haps to the small sample sizes involved in each state, none of these differ -
ences was significant except that for Illinois.

When the distributions of acceptees and rejectees throughout the
states are compared to the distribution of all U, S, secondary school
science and maihematics teachers, it can be observed that there were more
acceptees than might be expected from New York, New Jersey, Ohio,
Illinois, Minnesota, and Kansas, and fewer applicants than might be ex-
pected from Texas. (The accepted and rejected groups from Texas were
the same size.)

Region (Tables 21 and A-10). The East North Central region con-
tributed more acceptees (32.5%) and rejectees (19.5%) than did any other
region, and teaching in that area was to an applicant's advantage.

The following chart compares the regional distribution of U, S.
science and mathematics teachers with those of the high level sequential
institutes applicant groups.




¥ -——

g

y " -y o
. - ; e g 2 e

Per Cent of Per Cent of
Secondary Secondary
Estimated Percentage Sequential Sequential
of All U. S. Science High High

and Mathematics Institute's Institute's

. Region Teachers Acceptees Rejectees
New England 6. 48 - 4.5 6.0
Middle Atlantic 16.04 19.5 19.0
East North Central 18.00 32.5 19.5
West North Central 10. 14 19.5 18.5
South Atlantic 15.34 4.5 9.5
East South Central 7.50 1.5 5.5
West South Central 12,21 9.0 9.5
Mountain West 4,63 2.0 4.5
Pacific West 9. 64 6.5 7.5
Outside U. S. .5 .5

Several discrepancies between size of applicant group and size of
teacher population may be noted, particularly in the East and West North
Central regions, where there were more applicants than might be expected,
and in the South Atlantic and East and West South Central regions, where
there were fewer applicants than might be expected.

Educational Background

Undergraduate semester hours or credits+ (Tables 22 and A-11 to
A-18). The average number of undergraduate credits was highest in
mathematics for both acceptees (23.9 hours) and rejectees (23.3 hours).
Edacation, biology, and chemistry, inthat order, were the next largest
categories. In all subjects except earth science and education, the accep-
tees had the higher mean number of credits, but the difference was reli-
able only for physics (A's - 10.2 hours; R's - 7.5 hours).

Graduate credits (Tables 23 and A-19 to A-26). The highest
average number of graduate credits was in mathematics for the acceptees
(8 hours) and in education for the rejectees (4. 7 hours). The acceptees

+Engineering courses will not be noted for the secondary groups.
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had the greater average number of credits in every subject, and the differ-
ences were reliable for all the sciences taken together and for chemistry,
physics, and mathematics in particular.

_.4

Grades (Tables 24 and 25, and A-27 to A-40). The undergraduate
mean grade-point averages ranged from B- to B+ for the acceptees, and
from C+ to B~ for the rejectees. The highest of these average grades
was for education courses. The graduate averages ranged from B- to B+
for both groups. The highest acceptee grades were in biolegy (3. 3) and
the highest rejectee grades were in earth science (3. 3).

The accepted group had the higher average grades in all subjects
except graduate level earth science. The difference between acceptee and
rejectee grades was statistically significant for all the undergraduate sub-
jects, and for graduate level biology, chemistry, and physics.

Major subject for Bachelor's degree (Table A-47). The major for
the bachelor's degree was most typically in a science or mathematics
(A's - 61.5%; R's - 52.8%). The next largest category was education in
a science or mathematics field, which accounted for 23% of the acceptees
and 30% of the rejectees in the sample. Major for the bachelor's degree
did not distinguish between acceptees and rejectees.

Major subject for Master's degree (Table A-48). Education was
the most frequent graduate major of the 17% of the acceptees who had re-
ported a master's degree, and science (or mathematics) and education
were equally prevalent among the rejectees as graduate majors. The
graduate major, like the undergraduate, did not distinguish between groups.

Highest degree earned (Table A-50). Only one individual, arejec-
tee, had no degree. The bachelor's as highest degree was reported by
83% of the acceptees and 79.5% of the rejectees. The highest degree of
the remaining groups was the master's, except for one rejectee who had
attained the doctorate.

Recency of degrees (Tables 26, A-51, and A-52). The average
length of time since the bachelor's degree was earned was approximately
6.9 years for both acceptees and rejectees. The master's had been held
an average of 6.7 years by the acceptees and 7.1 years by the rejectees.

Employment Baclkground

Number of years of experience teaching specific subjects (Tables
27 and A-61 to A-67). Looking at the data only for those with teaching
experience in the specified fields, it appears that mathematics was the
subject taught for the longest periods by both the acceptees (5.4 years) and
the rejectees (5.5 years). In addition, teaching experience in mathematics
was reported by more than 75% of the applicants, while teaching the other
subjects listed was reported by considerably fewer applicants.
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Biology was second in number of years of teaching experience for
both acceptees and rejectees.

In no case was teaching experience observed to differentiate be-
tween acceptees and rejectees in this sample.

) Professional experience during past five years (Table A-68).
Teaching secondary school level science and/or mathematics had been the
predominant professional activity of 92% of the acceptees and 81.5% of the
rejectees for the five years preceding application to the 1964 institutes.
This background was favored in selection,

The next largest category, reported by 4.5% of the acceptees and
by 13% of the rejectees, was teaching non-science subjects in addition to
science or mathematics.

Teacher certification (Tables A-69 and A-70). Permanent second-
ary credentials were held by 78% of the acceptees and 77% of the rejectees.
Provisional certification was reported by 14% of the acceptees and 17.5%
of the rejectees, and no certification was reported by 4. 5% of each group.
The remaining individuals in the sample, 7 acceptees and 1 rejectee, were
accredited at the junior college level.

Certification deficiencies, reported by 14. 5% of each group, were
about evenly divided among education, science, and mathematics, at the
secondary school level.

Present position (Table A-71). Approximately 90% of the accepted
and rejected applicants were classified as teachers. Department heads
made up the next largest category (A's - 7%; R's - 4.5%). The balance
were principal-teachers, supervisors, or junior college instructors.

Type of school where applicant taught (Tables A-72 to A-74).
Private schools contributed 16% of the acceptees and 12% of the rejectees
in the sample. (The data for this item are open to question because of the
large number of '"ro entries''.)

Most of the applicants were teaching at senior high schools (A's -
67%; R's ~ 59.5%). About 12% of each group were teaching at junior high
schools, and most of the remaining applicants were from combined junior-
senior high schoo’s (A's - 12,5%; R's - 20%). Senior high school teachers
appeared to be favored in selection over teachers from the combined
junior -senior high schools.

Present teaching emphasis (Tables A-75 and A-76). Mathematics
was the subject most often reported as the chief teaching emphasis in an
applicant's schedule (A's - 64.5%; R's - 62.5%). The next largest cate-
gory was biclogy, which was chief teaching emphasis for 16% of the accep-
tees and 17% of the rejectees.

Slightly less than half of each group repcrted teaching more than
one subject. For the acceptees, the second teaching emphasis was typi-
cally either chemistry, general science, or physics; for the rejectees it
was general science, mathematics, or physics.

]
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Previous Institute Attendance+

NSF Summer Institutes (Table A-77). Previous attendance at NSF
Summer Institutes was reported by 74.5% of the acceptees in this sample.

One institute was attended previously by 25% of the group, and two or
more by 49, 5%.

Other NSF programs (Tables A-78 to A-82). The In-Service Insti-
tutes were second to the Summer Institutes in number of previous partici-
pants from the high level sequential institutes sample. Twenty-one per
cent of the acceptees had attended one, and 6% had attended two or more.

Previous participation in Academic Year Institutes, Research pro-
grams, or Fellowship programs, were reported by few individuals in the
sample,

Taking all the NSF programs together, 80% of the acceptees in
1964 had participated previously in some type of NSF program, and 58%
in two or more.

Only two individuals reported participating in non-NSF institutes
(Table A-83).

Host Universities Attended for NSF Programs

Number of universities attended (Tables A-84 to A-90), Approxi-
mately one-third of those who had attended summer institutes previously
had done so at more than one university. Few had attended more than one
university for any of the other individual NSF programs. Taking all the
programs together, however, 28% of the acceptees had attended two uni-
versities and 13% had attended 3 or more for these programs,

Two or more consecutive attendances at the same university for
NSF -sponsored studies were observed for 37% of the group.

Professional Interests

Professional journals read regularly (Table A-91). The greater
part of the accepted and rejected groups reported reading only journals
oriented to the teaching field. These, classified as "education'" and
""'science-education', accounted for 41.5% of the acceptees and 38% of the
rejectees. Purely science-oriented journals, i.e., those with general
science or special science content, were reported by 6% of the acceptees
and 8% of the rejectees. Slightly more than half of the applicants had been
reading both science and education journals.

Membership in professional organizations (Tables A-92 and A-93).
Affiliations with organizations concerned with education generally or educa-
tion in the sciences were reported by 72% of the acceptees and 78% of the

+On1y acceptees were studied for these items.
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rejectees. Only 3% of the acceptees and 1.5% of the rejectees belonged to
general science or special science organizations. To have been affiliated
solely with education organizations operated somewhat against the appli-
cant.

Almost two-thirds of each group were members of both regional
and national organizations. Membership in only regional organizations
was reported by 18.5% of the acceptees and 27. 5% of the rejectees, and
such restricted affiliations appeared to be a disadvantage in selection.

SECONDARY SEQUENTIAL HIGH - SUMMARY OF
DIFFERENCES BETWEEN ACCEPTEES
AND REJECTEES

The applicants to the high level sequential institutes in 1964 could
be characterized as teachers with experience largely in mathematics and
biology, whose extracurricular professional activities were education-
oriented rather than science-oriented.

The acceptees and rejectees as groups were quite similar in their
attributes, with the major exception of academic performance. The accep-
tees had significantly more undergraduate credits in physics and graduate
credits in chemistry, physics, and mathematics, than did the rejectees.
The acceptees also had significantly higher grades in almost all the under -
graduate and graduate subjects listed.

The differences outside of educational background were scattered
among a few variables. It was to an applicant's advantage to have come
from the East North Central region, to have been teaching at a strictly
senior high school, and to have been affiliated with other than purely edu-
cation or solely regional organizations.




Chapter 10

SUMMER INSTITUTES FOR COLLEGE TEACHERS

I. Low Preparation Level

Eighty summer institutes for college teachers were offered in 1964,
four of them for participants with little or no preparation in the specified
fields. One institute was in anthropology, two were in engineering, and
one was in applied mathematics for technical institute teachers, The engi-
neering and anthropology institutes attracted the most applicants (43. 6%
and 39. 6%, respectively), and the engineering institutes evidently had more
places for participants than did the others,

The College Low sample was composed of 119 male and 6 female
acceptees, and 112 male and 13 female rejectees.

GENERAL CHARACTERISTICS

Modal or Mean Responses

Variable Acceptees Rejectees |
Age 39.9 years 40.0 years j
Marital status Married (88.0%) Married (86. 4%) |
No. of dependents 2.7t 3,170 2.6t 3,07t |
|
'

N Noweneas ¥ " 2. 6% 2.97" 2,37 2.8** |

Most undergraduate

credits Math (16.2 hours) Math (11. 3 hours)

Most graduate credits Education ( 8.9 hours) Education ( 9.6 hours)

Highest grades
undergraduate: Education (3.1) Education (3.0)
graduate: Earth science (3.6} Education (3.4)

+Mean based on total group

++Mean for those with non-zero responses
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General Characteristics (continued)

Variable

Highest degree

Most frequent major
Bachelor's
Master's
(Per cents are of
number having the
degree)

Recency of degrees
Bachelor's:
Master's:

Chief teaching emphasis

Professional experi-
ence past 5 years

Teaching experience in
colleges |

Total enrollment of
college where appli -
cant taught

Mean number of insti-
tutes attended
NSF Summer:
Total NSF':

Professional journals

Modal or Mean Responses

Acceptees
Bachelor's (16.0%)
Master's (63.2%)
Doctor's (15.2%)

Science or math (58. 1%)
Science or math (46. 9%)

13,8 years

8.7 years
Physics (46. 4%)
Non-science (16, 8%)

Social science (16.0%)

Teach college
sci. and/or

math (68.0%)
3.3 years
5000 or more (24.0%)
+ ++
0.7 1.8
0.87 2.0t

Special sci. and/or
sci, ~educ, (38. 4%)

*Mean based on total group

+

+Mean for those with non-zero responses

Rejectees
Bachelor's (13, 6%)
Master's (64. 0%)
Doctor's (22. 4%)

Non-sci. subject (45.9%)
Science or math (42.4%)

15,0 years

8.7 years
Physics (28.0%)
Social science (28.0%)
Non-science (22. 4%)
Teach college

sci. and/or

or non-sci. (38. 4%)
3.5 years
1000-2499 (24.0%)

Special sci. and/or
general sci. (40. 0%)

102




) -~ - owEEeT T . T IR - A o
J SN | D L o - LwmTR R T i -

103

General Characteristics (continued)

Modal or Mean Responses

Variable Acceptees Rejectees
Professional affiliations
Type: Educationand/or Educationand/or
sci. -educ. (36.8%) sci. ~educ. (32.0%)
Geographic extent: National orgs. National orgs.
only (44. 8%) only (41. 6%)

DESCRIPTION AND ANALYSIS OF THE DATA

Location of Schools Where Applicants Taught

State (Tables 21 and A-9). The ratio of acceptees to rejectees in
each state was fairly close to one except for California, where the ratio
was more than two to one.

Region (Tables 21 and A-10). The Pacific West contributed the
largest number of applicants to the low level college institutes, and selec-
tion favored those who taught in that region. There were apparent, but
non-significant differences in the sizes of the acceptee and rejectee groups
in three other regions: the ratio of acceptees tc rejectees was less than
one in the East and West North Central regions, and was greater than one
in the West South Central region.

B

The following chart compares the regional distribution of the U. S.
college teacher population with that of the applicants to the low level col-
lege institutes. It will be noted that the Middle Atlantic states contributed
fewer applicants than might be expected, and that the West South Central
and Pacific West regions contributed more applicants than might be ex-
pected. However, the comparison is with the total U. S. college teacher
population, not just science and mathematics teachers. Further, it should
be remembered that the actual numbers represented by the percentages
are small. (In this sample N = 125 acceptees and 125 rejectees.)
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' : Per Cent of Per Cent of
Per Cent of College Low College Low
All U,S.College ‘Institute's Institute's
Tedchers Acceptees Acceptees
' New England 7.8 5.6 4,8
Middle Atlantic 20.5 13.6 12.8
. East North Central 19.0 12. 8 20.8
West Noxth Central 9.3 6.4 10. 4
i South Atlantic 12. 4 11.2 12.0
l East South Central 5.2 3.2 6.4
West South Central 8.7 14. 4 9.6
H Mountain West 3.9 4.8 7.2
, Pacific West 13.1 26.4 14, 4
b

Outside U. S. 1.6 1.6

Educational Background

Undergraduate semester hours or credits (Tables 22 and A-11 to
A-18). The average number of undergraduate credits was highest in
mathematics for both acceptees (16.2 hours) and rejectees (11.3 hours).
Engineering, physics, and education were the next largest categories for
the acceptees, and education, biology, and chemistry were the next largest
for the rejectees. Except for biolcgy and education, the accepted group
had mcre undergraduate credits than did the rejected group in all the
listed subjects. These differences were significant for all science credits
together, and for engineering, physics, and mathematics in particular.
Since the largest participant group at the low level college institutes were
at engineering institutes, this linding is to be expected.

Graduate credits (Tables 23 and A-19 to A-26). The highest aver-
age number of graduate credits for this sample was in education for both
acceptees (8.9 hours) and rejectees (9. 6 hours). The next largest cate-
gory for both groups was mathematics (A's - 5.0 hours; R's - 5.4 hours).

Credits in physics and engineering tended to be advantageous for
selection, but credits in biology tended to reduce the chances for accep-
tance to these institutes.
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Grades (Tables 24 and 25, and A-27 to A-40). The undergraduate
mean grade-point averages for each group ranged from B- to B+ . The
highest undergraduate grades were found to be in education and engineer-
ing for the acceptees, and in education and earth science for the rejectees.
The lowest grade-point averages were in physics and chemistry.

With the exception of engineering grades, there were virtually no
differences between acceptee and rejectee undergraduate averages. The
edge that the acceptees showed in engineering was not a statistically reli-
able one. '

The graduate grades for both groups were generally in the B+
range. The highest graduate grades could be observed for earth science,
engineering, and education. High grades in physics appeared to be advan-
tageous for selection.

Major subject for Bachelor's degree (Table A-47). A science or
mathematics undergraduate major, the most typical major of the accepted
group, was advantageous in selection, and a non-science major (other than
education), most typical of the rejected group, was disadvantageous. A
good-sized proportion of each group who had the bachelor's degree had
majored in a non-science field only {A's - 24.8%; R's - 45.9%).

Major subject for Master's degree (Table A-48). For the 78.4%
of the acceptees and 84.8% of the rejectees in this sample who held the
master's degree, the most frequent major was in science or mathematics
(A's - 46.9%; R's - 42.4%). However, sizeable groups had majored in
education (A's - 24.5%; R's - 14.2%) and in non-science fields (A's -
22.4%; R's - 34.0%). Major for the master's did not distinguish between
acceptees and rejectees.

Major subject for the Doctorate (Table A-49). The doctorate was
held by 15.2% of the acceptees and by 22. 4% of the rejectees in the Coliege
Low sample. The most frequent majors were found to be in the fields of
science or mathematics, and the second most frequent were in non-science
fields other than education.

Highest degree earned (Table A-50). The classification '"nodegree'"

was observed for 5. 6% of the acceptees in this sample. All of these were
accepted to institutes for technical school teachers.

The bachelor's was the highest degree earned for 16% of the accep-
tees and for 13.6% of the rejectees; the master's for 63.2% of the accep-
tees and 64.0% of the rejectees; and the doctorate for 15. 2% of the accep-
tees and 22.4% of the rejectees. Evidently the low level college institutes
tended somewhat to reject those who had the doctorate, but this finding is
inconclusive.
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Employment Background

Number of years of experience teaching specific subjects (Tables
27 and A-61 to A-67). Those among the acceptees who had teachning ex-
perience in the specified fields had more years of experience, on the
average, in physics (7 years) and mathematics (6.8 years) than in the
other fields. (For the 60 acceptees who had taught "other subjects", i.e.,
technical subjects or engineering, the average number of years was 7. 3.)

The rejectees as a group had more years of teaching experience in
mathematics (8.1 years), biology (7.8 years), and chemistry (7.4 ycars),
than in the other subjects listed. :

Amount of teaching experience did not appear to affect selection to
the low level college institutes.

Professional experience during past five years (Table A-68).
Teaching college level science and/or mathematics had been the predomi-
nant professional activity of 68% of the acceptees and 38. 4% of the rejec-
tees, and such a background was distinctly in the applicant's favor.
Teaching college level subjects that were in non-science, non-mathematics
fields accounted for another 38.4% of the rejected group, and that back-
ground tended to decrease the chances for acceptance.

Present position (Table A-71). The classification, "professor or
instructor' accounted for 90.4% of each group. The remaining applicants
were department heads, with the exception of one rejectee who was a
supervisor,

Present teaching emphasis (Tables A-75 and A-76). Teaching at
the college level usually involves one field. Physics was observed to
dominate the schedules of the accepters more frequently than any other
subject, and social science and non-science subjects were next most fre-
quent. Physics and social science were equally prominent as the principal
subject of the rejectees, and teaching a non-science was next most typical.
Teaching physics tended to increase the chances for selecticn, while
teaching social science tended to decrease these chances.

For those in the sample who were teaching more than one subject,
mathematics was most frequently the second teaching emphasis.

] +
Previous Institute Attendance

NSF Summer Institutes (Table A-77). Approximately 61% of the
acceptees had never attended a summer institute previously. Of those who
had, half had attended one, and half had attended two or more.

+On1y acceptees were studied for these items.
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Other NSF programs (Tables A-78 to A-82). Few individuals inthe
College Low sample of acceptees had taken part in In-Service or Academic
Year institutes, or in Research Participation or NSF Fellowship programs.
Taking all the NSF programs together, it was noted that of the 52 acceptees
in the sample who reported previous attendance at some kind of program,
30 had attended two or more.

Previous attendance at non-NSF institutes was reported by 8% of
the acceptees, '

Host Universities Attended for NSF Programs

Number of universities attended (Tables A-84 to A-90). Approxi-
mately half of those who had attended summer institutes previously, had
done so at one university. Two universities for NSF summer institutes
were reported by 14.4% of the acceptees in the sample, and three or four
universities by 4%.\

Except for one individual who had participated in the NSF Fellow-
ship program at two universities, no individual program other than sum-
mer institutes was taken at more than one university. With reference to
universities attended for all NSF programs, however, 14.4% of the
sample had studied at one university, and 8% at two or more.

Two consecutive participations at the same university were re-
ported by 6.4% of the acceptees in the College Low sample.

Professional Interests

Professional journals read regularly (Table A-91). The most
typical professional reading matter was reportedly a combination of spe-
cial science and science-education types of journals for the acceptees, and
special science journals for the rejectees. Journal-reading that was ex-
clusively education or science-teaching oriented accounted for 8.8% of the
acceptees and 11.2% of the rejectees. Journals that were exclusively
general science or special science oriented were reported by 26. 4% ofthe
acceptees and 40% of the rejectees.

Membership in professional organizations (Tables A-92 and A-93).
Affiliations solely with organizations concerned with education or science-
teaching were reported by 36.8% of the acceptees and 32% of the rejectees.
Membership in general science or special science organizations was re-
ported by 17.6% of the acceptees and 24% of the rejectees. Membership
in education organizations only apparently reduced the chances for accep-
tance to the College Low institutes, :

The larger proportion of both the acceptees and rejectees who be-
longed to professional groups reported memberships in only national or-
ganizations. Geographic extent of professional affiliations did not appear
to be a factor in selection.
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COLLEGE LOW - SUMMARY OF DIFFERENCES
BETWEEN ACCEPTEES AND REJECTEES

The statistically reliable differences that were found between ac-
ceptees and rejectees in this sample reflect to a considerable extent the
fact that more than half the sample were applicants to engineering insti-
tutes. Selection favored those who had been teaching in California (where
one of the two low level engineering institutes was located); who had under-
graduate credits in physics, mathematics, and engineering, and graduate
credits in physics and engineering; who had superior grades in physics and
earth science; and who had majored in mathematics or a science for the
bachelor's degree.

With respect to employment background, a greater number of ac-
ceptees than rejectees had recent professional experience that consisted
largely of teaching college level science or mathematics, and had current
teaching schedules that emphasized physics. With respect to interests,
more among the acceptees than rejectees could bz characterized as readers
of science-content journals and as members of organizations concerned
with science rather than with education.

In sum, the applicant with an educational and professional back-
ground in physics or mathematics had a greater probability of being se-
lected to the low Jevel coliege institutes than did any others.

PR
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Chapter 11

SUMMER INSTITUTES FOR COLLEGE TEACHERS

Medium Preparation Level

Twenty per cent of the summer institutes for college teachers in
1964 required a moderate amount of preparation in the specified fields.
Institutes in mathematics, chemistry, and technical institutes subjects at-
tracted the most applicants (see Table A-1).

The Collese Medium sample was composed of 250 male and 25 fe-
male acceptees, and 241 male and 34 female rejectees.

\.f_griable

Age
Marital status
No. of dependents

No. of dependent's
allowances

Mostundergraduate
credits

Most graduate credits
Highest grades
undergraduate:

graduate:

Highest degree

GENERAL CHARACTERISTICS

Modal or Mean Responses

Acceptees

38.0 years

Married (84. 4%)
2.4" 3.0
2.3% 2.87*
Math (21. 6 hours)
Math (11.7 hours)
Engineering (3.1)
Engineering (3. 4)
Bachelor's (16. 4%)
Master's (70.9%)
Doctor's (10. 6%)

*Mean based on total group

+

*Mean for those with non-zero responses
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Rejectees

38.3 years

Married (77. 1%)
2.2t 3,077
2.0" 2.8%F
Math (21.0 hours)
Math (14. 8 hours)
Education (3.1)
Earth science (3.4)
Bachelor's (13.5%)
Master's (75. 6%)
Doctor's ( 9.1%)
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General Characteristics (continued)

Variable

Most frequent major
Bachelor's:
Master's:

(Per cents are of
number having the
degree)

Receuncy of degrees
Bachelor's:
Master's:

'

Chief teaching emphasis

Professional experi-
ence past 5 years

Teaching experience in
colleges

Total enrollment of
college where appli-
cant taught

Mean number of insti-
tutes attended
NSF Summer:
Total NS¥:
Professional journals
Professional affiliations

Type:

Geographic extent:

~Modal or Mean Responses

Acceptees

Science or math (58.8%)
Science or math (50. 2%)

13. 6 years
9.0 years

Mathematics

Physics
Chemistry

Teach college
sci. and/or
math

3.1 years

500-999

0.81
0.9

(37.5%)
(25.5%)
(22.5%)

(67. 6%)

(28. 7%)

++
1.6
1.7t

Special sci. and/or

sci. -educ.

(34. 2%)

Educationand/or

S Ci . -educ °
National and
regional

+Mean based on total group

+

(39. 7%)
(43. 6%)

+Mean for those with non-zero responses

Rejectees

Science or math
Science or math

13.8 years
8.4 years

Mathematics

Physics
Social science

Teach college
sci. and/or
math

2.9 years

1600-2499

(55. 6%)
(52.8%)

(47.3%)
(18.9%)
(11. 6%)

(57.5%)

(25. 8%)

Special sci. and/or

sci. -educ.

Education and/or

sci. -educ.
National and
regional

(36.0%)

(37. 4%)
(42. 9%)
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DESCRIPTION AND ANALYSIS OF THE DATA

Location of Schools Where Applicants Taught

State (Tables 21 and A-9). The acceptees and rejectees in this
sample were distributed in similar patterns across the country. The only
noticeable disparity between the groups, a non-significant one, was in
Illinois, which contributed slightly fewer acceptees than might be expected
(A's - 3.6%; R's - 6.5%). State where an applicant taught did not appear
to have a significant effect on selection.

Region (Tables 21 and A-10). The East and West North Central re-
gions contributed the largest numbers of applicants to the medium level
college institutes. The sizes of the accepted and rejected groups from
each region were generally similar, and region where the applicant was
teaching did not appear to influence selection.

The following chart compares the regional distribution of all U. S.
college teachers with those of the acceptees and rejectees to the medium
level college institutes in the sample. When noting the disparities between
size >f applicant group and size of college teacher population, it should be
kept in mind that data for the latter group was nct limited to science and
mathematics teachers.

Per Cent of Per Cent of

Per Cent of College Medium College Medium
All U.S. College Institute's Institute's
Teachers Acceptees Rejectees

New England 7.8 | 4.0 3.3
Middle Atlaniic 20.5 13.5 13.5
East North Central 19.0 17.5 17.8
West North Central 9.3 16.0 16. 4
South Atlantic 12.4 11.6 \ 14.2
East South Central 5.2 7.3 5.5
West South Central 8 7 10.2 12.0
Mountain West 3.9 4.0 3.6
Pacific West 13,1 15.6 12. 4

Outside U, S. .4 1.5
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Educational Background

Undergraduate semester hours or credits (Tables 22 and A-11 to
A-18). The highest average number of undergraduate credits was ob-
served for mathematics (A's - 21.6 hours; R's - 21.0 hours). Education
and physics were the next largest categories for both groups. In all sub-
jects except education, acceptees had a slightly higher average number of
credits than did the rejectees, but the differences were significant only for
chemistry and all science credits together,

Graduate credits (Tables 23 and A-19 to A-26). The highest aver-
age number of graduate credits for this sample was in mathematics for
both acceptees (11,7 hours) and rejectees (14.8 hours). Graduate credits
did not appear to influence selection in this sample, with the possible ex-
ception of those in mathematics. A barely significant difference between
acceptee and rejectee averages indicated that fewer such credits were to
an applicant's advantage.

Grades (Tables 24 and 25, and A-27 to A-40). Mean undergraduate
grade-point averages ranged from B- to B+ for both groups. The highest
undergraduate grades were in engineering and earth science for the accep-
tees, and in education and engineering for the rejectees. Although in all
cases except education the acceptees had the higher averages, the differ-
ences were slight and non-significant,

The graduate grades for this sample were all in the B+ range.
The highest grades for the acceptees tended to be in engineering and edu-
cation, and for the rejectees, in earth science and engineering. Graduate
grades did not appear to distinguish significantly between the accepted and
rejected applicants,

Major subject for Bachelor's degree (Table A-47)., A science or
mathematics was the typical undergraduate major among the applicants to
the medium level college institutes, but 13% of the acceptees and 17.3% of
the rejectees who had the bachelor's degree had majored in a non-science
field (other than education). Education in a science or mathematics field
was a major that accounted for at least 11% of each group.

Major for the bachelor's degree did not appear to influence selec-
tion to these institutes,

Major subject for Master's degree (Table A-48). For the 78.2% of
the acceptees and the 83. 4% of the rejectees in this sample who had the
master's, the most typical graduat: major was in a science or mathe-
matics. Education majors were also quite prevalent, accounting for
23.2% of the acceptees and 16, 6% of the rejectees who had the master's.,
Non-science fields other than education accounted for 12. 1% of the accep-
tee majors and for 10% of the rejectee majors.

Major for the master's degree did not noticeably influence selec-

tion.
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Major subject for the Doctorate (Table A-49). The doctorate was
held by 10.2% of the acceptees and G. 5% of the rejectees in the College
Medium sample. Science or mathematics was the most typical major for
these degrees,

Highest degree earned (Table A-50), 'No degree' was reported by
2.2% of the acceptees and by 1.8% of the rejectees in the College Medium
sample. All of these were applicants to institutes for technical school
teachers.

The bachelor's was the highest degree earned for 16. 4% of the ac-
ceptees and 13.5% of the rejectees; the master's for 70.9% of the acceptees
and 75. 6% of the rejectees; and the doctorate for 10. 6% of the acceptees
and 9. 1% of the rejectees. Kind of degree did not appear to distinguishbe-
tween acceptees and rejectees to the medium level college institutes.

Emplocyment Background

Number of yvears of experience teaching specific subjects (Tables
27 and A-61 to A-67). Those among the acceptees and rejectees who had
teaching experience in the specified fields had more years of experience,
on the average, in mathematics (A's - 8,6 years; R's - 8.5 years) and in
chemistry (A's - 8 years; R's - 7 years) than in any of the other subjects
listed. Amount of teaching experience did not distinguish significantly be-
tween acceptees and rejectees.

Professional experience during past five years (Table A-68).
Teaching college level science or mathematics had been the predominant
professional activity of 67. 6% of the acceptees and of 57.5% of the rejec-
tees, and such a background tended to increase the chances for acceptance
to the medium level ccllege institutes. The next largest category of pro-
fessional experience for both groups was teaching science or mathematics
at both the high school and college levels (A's - 16,4%; R's - 18.2%). The
difference between group sizes for that category was not significant.

Present position (Table A-71). The classification, '"professor or
instructor' accounted for 89,1% of the acceptees and 93.5% of the rejec-
tees. Most of the remaining applicants were department heads. ‘

Present teaching emphasis (Tables A-75 and A-76). A teaching
schedule that emphasized mathematics accounted for 37.,5% of the accep-
tees and 47.3% of the rejectees. Physics and chemistry teaching were
also frequent among the acceptees and rejectees, and 2 sizeable group of
rejectees (11, 6%) had been teaching a social science. Social science as a
current teaching emphasis appeared to decidedly negate the chances of ac-
ceptance, while chemistry teaching tended tc increase them,

For those in the sample who were teaching more than one subject,
mat’ =matics was most frequently the second teaching emphasis.
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AMOUNT AND RECENCY OF TRACHING EXPERIENCE
IN ELEMENTARY SCHOOLS, HIGH SCHOOLS, AND COLLEGES
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Previous Institute Attendance+

1

B - NSF Summer Institutes (Table A-77). Approximately 52% of the
acceptees in this sample had never attended a summer institute previcusly.
Of those who had, 62% had attended one, and the rest, two or more.

Other NSF programs (Tables A-78 to A-82). Previous attendance
at Academic Year institutes was reported by 6. 2% of the acceptees in the
sample, at In-Service institutes by 2.2%, at Research Participation pro-
grams by 2.2%, and at Fellowship programs by 1.8%. Only in the case of
the Research programs was more than one participation in any individual
program reported. '

Taking all the NSF programs together, 53.5% of the acceptees had
participated in at least one, and 22.6% had participated in two or more.

Previous attendance at non-NSF institutes was reported by 5.5% of
the acceptees.

Host Universities Attended for NSF Programs

Number of universities attended (Tables A-84 to A-90). Approxi-
mately two-thirds of those who had attended summer institutes previously
had done so at one university, Two universities for NSF summer insti-
tutes were reported by 12% of the acceptees in the sample, and three or
more by 2.6%. No other individual NSF program had been attended by any
acceptee in the sample at more than one university.

With reference to univefsities attended for all the NSF -sponsored
studies, 13.1% of the acceptees had attended two universities, and 4. 8%
had attended three or more.

Two consecutive participations at the same university were re-
ported by 3.6% of the sample, and three or four consecutive participations
bY 2- 970-

Professional Interests

Professional journals read regularly (Table A-91). The largest
] category of professional reading matter for the acceptees appeared to bea

combination of special science and science-education journals. Journals
reported most frequently by the rejectees were almost equally divided
among the special science, science-education, and education classifica-
tions. |

| Journals that were exclusively education or science-education
J oriented were reported by 28% of the acceptees and 34. 2% of the rejectees.
' Journals that were exclusively of the general science or special science
types were reported by 14.9% of the acceptees and 21.4% of the rejectees.

+On1y acceptees were studied for these items.
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Reporting special science journals only appeared to be related in some way
to decreasing the chances for acceptance.

Membership in professional organizations (Tables A-92 and A-93).
Affiliations solely with organizations concerned with education or science-
teaching were reported by 39.7% of the acceptees and 37. 4% of the rejec-
tees. Membership only in general science or special science organizations
was reported by 15, 6% of the acceptees and 14% of the rejectees. Kind of
professional affiliation did not distinguish between acceptees and rejectees
in this sample.

The larger proportion of both the acceptees and rejectees who be-
longed to professional groups reported memberships in both regional and
national organizations. Geographic extent of professional affiliations did
not appear to influence selection.

COLLEGE MEDIUM - SUMMARY OF DIFFERENCES
BETWEEN ACCEPTEES AND REJECTEES

The medium level college institutes sample was one of the few

. groups where personal variables appeared in some way to be related to se-

lection. Significantly more acceptees than rejectees could be describedas
married, as having dependents, and as requesting dependent's allowances.

Selection to these institutes appeared to faver those with under-
graduate credits in the sciences, particularly chemistry, and with grad-
uate credits in mathematics. As with other college samples, recent pro-
fessional experience that was principally teaching college level science or
mathematics, and current teaching schedules that emphasized chemistry
were in an applicant's favor.
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Chapter 12

SUMMER INSTITUTES FOR COLLEGE TEACHERS

III.

High Preparation Level

Fifty per cent of the summer institutes for college teachers re-
quired advanced preparation in the specified fields. (Approximately 18%
of the college institutes were designed for participants at different stages

of preparation.

The appiicants to these institutes were not studied,)

The high level college institutes sample was composed of 600 ac-

ceptees and 600 rejectees.

The ratio of male to female applicants, ap-

proximately 9 to 1, was about the same in both groups. The courses of-
fered at this level of institute that accounted for the greater proportion of
the applicants were mathematics, biology, chemistry, and engineering.

Variable
Age
*iarital status
No. of dependents

No. of dependent's
allowances

Most undergraduate
credits

Most graduate credits
Highest gré.des

undergraduate:
graduate:

GENERAL CHARACTERISTICS

Modal or Mean Responses

Acceptees

37.3 years

Married (79. 5%)

2.3% 2.91t

+

2.2 2.8t

Math (18. 8 hours)

Chemistry (10. 1 hours)

»

(3. 2)
(3.5)

Engineering
Engineering

*Mean based on total group

+

+ .
Mean for those with non-zero responses

120

Rejectees

37.8 years

Married (77.2%)
2.37 3.0
2.17 2.9%7
Math (18. 2 hours)
Math (10, 2 hours)
Engineering (3.1)
Education (3.3)
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General Characteristics (continued)

Variable

Highest degree

Most frequent major
Bachelor's:
Master's:

(Per cents are of
number having the
degree)

Recency of degrees
Bachelor's:
Master's:

Chief teaching emphasis

Professional experi-
ence past 5 years

Teaching experience in
colleges

Total enrollment of
college where appli-
cant taught

Mean number of insti-
tutes attended
NSF Summer:
Total NSF:

Professional journals

Modal or Mean Responses

Acceptees
Bachelor's ( 6.2%)
Master's (58. 3%)
Doctor's (35. 3%j

Science or math (80. 6%)
Science or math (81. 3%)

13.7 years

9.1 years
Physics (26. 7%)
Chemistry (23.2%)
Math (18. 7%)
Teach coilege

sci. and/or

math (76.8%)
3.3 years
1000-2499 (22. 8%)
0.67 1,677
0. 9 1. 9

Science-educ.
and/or special
science (37.8%)

*Mean based on total group

+

+Mean for those with non-zero responses

Rejectees

Bachelor's

Master's
Doctor's

Science or math
Science or math

13.5 years
9.0 years

Mathematics

Biology
Physics

Teach college

sci. and/or

math

3.0 years

1000-24¢°

General sci.

“and/or special
science

(13. 4%)
(69. 2%)
(17.0%)

(71. 6%)
(64. 6%)

(31. 2%)
(20.0%)
(18.0%)

(71.2%)

(26. 5%)‘

(41. 6%)
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General Characteristics (continued)

Modal or Mean Responses

Variable Acceptees Rejectees
Professional affiliations
Type: Gen. sci. and/or Gen. sci. and/or
special sci. (31.5%) special sci. (25.8%)
Geographic extent: National orgs. National and
only (42. 7%) regional (44. 8%)

DESCRIPTION AND ANALYSIS OF THE DATA

Location of Schools Where Applicants Taught

State (Tables 21 and A-9). The acceptee and rejectee distributions
across the country were quite similar. A higher ratio of acceptees to re-
jectees was noticeable for New York and Ohio, and a lower ratio for
California and Florida. The differences in selection was significant only
for Florida.

Region (Tables 21 and A-10). The East Nortk Central region con-
tributed the largest group of applicants to the high level college institutes,
and territories outside the U. S. least. There were aiso relatively few
from the New England states. An applicant from the Pacific West was at a
disadvantage but other than this instance, region of residence did not dis-
tinguish between acceptees and rejectees.

The following chart compares the regional distribution of the U. S.
college teacher population with those of the acceptees and rejectees to the ‘
high level college institutes. It may be observed that the distributions are
fairly similar except in the case of the Middle Atlantic region, which con-
tributed fewer applicants in proportion to its college teacher population,
than did the other regions.
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:  Per Cent of Per Cent of
Per Cent ofi College High College High

All U.S. College Institute's Institute's

Teachers Acceptees Rejectees
New England 7.8 5.3 3.7
Middie Atlantic 20.5 15.2 12.8
East North Central 19.0 19.2 16,7
West North Central 9.3 12.7 10.0
South Atlantic ' 12.4 12.8 15.7
East South Central 5.2 5.2 6.5
West South Central 8.7 8.8 10.8
Mountain West 3.9 6.0 4,7
Pacific West 13.1 10.8 14.8
Outside U. S. 3.0 4.3

Educational Background

Undergraduate semester hours or credits (Tables 22 and A-11 to
A-18). The average number of undergraduate credits was largest in mathe-
matics for both acceptees (18.8 hours) and rejectees (18, 2 hours). Chem-
istry, biology, and physics, inthat order, were the next largest categories.
Undergraduate credits distinguished between acceptees and rejectees in
three cases: credits in chemistry specifically, and in all sciences gener-
ally, were in an applicant's favor, but credits in education were not.

Graduate credits (Tables 23 and A-15 to A-26). The largest aver-
age number of graduate credits was in chemistry for the acceptees (10,1
hours) and in mathematics for the rejectees (10,2 hours). A greater num-
ber of credits in chemistry and physics specifically, and in all sciences
generally, distinguished acceptees from rejectees.

Grades (Tables 24 and 25, and A-27 to A-40). The undergraduate
mean grade-point averages for each group ranged from B- to B+, and the
graduate, from B to B+ . Acceptees had higher average grades than re-
jectees in all subjects. On the undergraduate level these differences were
significant for biology, chemistry, mathematics, and education. On the
graduate level, the differences were significant for b1ology, chem1stry,
and earth science.
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Major subject for Bachelor's degree (Table A-47). Major for the
bachelor's degree was most typically a science or mathematics., About
11% of the acceptees and 10% of the rejectees had majored in a fieid that
was neither science, mathematics, or education. Mathematics or science
majors were to an applicant's advantage.

Major subject for Master's degree (Table A-48), For the 86.5% of
acceptees and 83,3% of rejectees in this sample who had the master's degree,
science or mathematics was again the most typical major, and that kind of -
major was again in the applicant's favor, in contrast to an education major
which reduced the probability of acceptance.

Major subject for the Doctorate {Table A-49). Most of the 35.3%
of acceptees and 17% of rejectees who had the doctorate had earned it in a
science and mathematics field.

Highest degree earned (Table A-50). Only one acceptee and 3 re-
jectees in the sample reported having no degree. The master's was usu-
ally the highest degree earned, accounting for 58. 3% of the acceptees and
69. 2% of the rejectees. The doctorate was held by twice as many accep-
tees (35.3% of the group) as rejectees (17%), and was distinctly in an appli-
cant's favor,

Employment Background

Number of years of experience teaching specific subjects (Tables
27 and A-61 to A-67y. Looking at both the whole-group data and the data
for just those with experience in a specified field, the acceptees had mcre
years of teaching experience, on the average, in chemistry than in any
other subject, and the rejectees had more experience teaching mathemat-
ics than any other subject. For those with the relevant teaching experi-
ence, the average numbers of years ranged.from 4.1 years (acceptees) and
4.5 years (rejectees) in general science, to 8.1 years in chemistry (accep-
tees) and 7 years in mathematics (rejectees).

Teaching experience in mathematics or in general science tended to
discriminate against the applicant, but it should be noted that sizeable num-
bers with this kind of experience were accepted,

Professional experience during past five years (Table A-68). Ap-
proximately 77% of the applicants to the high level college institutes had
been teaching a science or mathematics at the colleg