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FOREWORD

The Summer Science Training Program for Hi 3h-Ability Secondary School Students, sponsored and sup-
ported by the National Science Foundation, first'appeared on the U. S. educ:ational scene in the summer
of 1959. These programs are intended "to provide the superior high-school student with educational
experience in science and mathematics beyond that normally available in high school courses. " Some
117 programs were offered in 37 of the fifty states, the District of Columbia and Puerto Rico in the
summer of 1959. During the summer of 1960 the program was continued on an expanded basis, with 147
programs held in forty-three states, the District of Columbia and Puerto Rico. Present plans of the
National Science Foundation call for a continuation of this program over the next few years at least. In
addition to its impressive scope, Summer Science Programs are quite diverse. Changes have been
made in the 1961 and 1962 programs based on the experiences of the Foundation with the SSP's. These
programs, operated largely by colleges and universities, have been designed to give selected high school
students more intensive training and more significant research experience than they could obtain in their
high schools. It is believed that such experiences will intensify interest in and understanding of sciences,
and give greater momentum to valid career planning.

A program of such scope obviously represents a tremendous amount of time and energy expended by the
scientist-educators who designed the individual programs and put them into effect. It also signifies a
substantial outlay of federal funds in the form of grants from the National Science Foundation. Interest
in the utility of the program and its effectiveness in meeting its several goals, therefore, has been
marked - both on the part of the Foundation and educational circles in general.

Since its inception in 1959 the general feeling on the part of persons who have come into contact with the
summer science program is that it is a "useful" one. Most persons, however, have difficulty in putting
their fingers on just what it is that makes the program "useful" and, for this reason, their judgments are
more subjective than objective. The National Science Foundation, in keeping with its special interests
and responsibilities, has encouraged Directors and others associated with the program to do as much in
the way of objective evaluation as is feasible. At the same time the staff of the Foundation has implemen-
ted a continuing evaluation study of its own and has contracted with outside consulting organizations to
provide further follow-up and evaluation of the program as a whole.

The present study is an attempt to measure the impact of the 1960 Summer Science Programs on the
student participants and on their high schools.

Its research design makes use of pre-and-post-program measurement of the performance, attitudes and
plans of the participants, comparing these evidences with parallel data from comparison groups of
students who did not participate in the Summer Science Programs.

A brief overview of the results are given in I SUMMARY, and in greater detail in the body of the report.

A study of this magnitude and scope could be accomplished only with the full cooperation of many people:

The high school students, in both the Experimental and Comparison
groups who reported before and again after the Summer Science
Programs on their backgrounds, interests and performance as
students.

The high school science and mathematics teachers who completed
forms describing the performance patterns of their students who
were included in this study.

The high school principals who afforded and organized the cooperation
of their teachers and students, and filled out questionnaires.

The Observers, who visited each of the 18 Summer Science Programs
included in this study.

The Program Directors of the 18 programs.

The vision of Dr. Howard J. Hausman of the National Science Foundation made the study a reality and
his guidance as contract monitor enabled the investigators to direct the study toward those questions
which were of greatest pertinence to the Foundation.

Harold A. Edgerton, Ph. D.
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SUMMARY

This report sums up a study of the impact 147 Summer
Science Programs supported by the National Science
Foundation in 1960 made upon the participants and their
schools.

Data were collected before, during and after participa-
tion from a carefully selected sample of 18 of the pro -
grams diversified as to program type and geographic
location. Student samples included an Experimental
group of actual participants and 2 comparison groups
of non-participants of similar age, ability and interest.
The High School sample comprised the schools from
which the student samples came.

Both students and high school teachers completed com-
prehensive questionnaires before and after the program
and experienced Observers visited and reported upon
the during phase.

I Chief Objectives of the program, as reported by the
host institutions included:

A. For the Students
Motivation toward and guidance in science
careers

Orientation toward science and research
plus provision of some realistic experiences

. Supplementation of high school programs

B. For High Schools to which students return

. Increased science interest in entire student
body, school administrators and parents
with possible improvement in curricula

. Improvement in science teaching

Strengthened ties between high schools and
colleges

C. For Colleges anticipated benefits

SSP students enter college with considerable
orientation and clarification of college goals

. SSP contributes to raising freshman level of
student ability

. Host institutions profit from opportunity to
recruit high level future students, strengthen
ties with area high schools and gain in
prestige

. Host facilities gain understanding of
secondary schools, enrich regular teaching
as result of stimulation by these superior
students, some gain in summer salary
supplementation

SSP helps close the gap between college and

!?311. -41%;

high schools with under par science pro-
grams--Negro institutions noted this
objective especially.

II The Programs fell into these general categories:

A. Orientation programs characteristically
were of 2 or 3 weeks' duration with larger
enrollments of students exposed to a wide
range of scientific material through lectures,
laboratory and other methods. They were
highly organized and directed, the teaching
level generally sophisticated, with little or
no homework required of students. Observers
raised some question as to whether the im-
pact on science education from this type of
program can justify its cost in dollars and
in faculty time as compared with programs
which require more student performance.
However, some in this category have ope-
rated for several years with apparently good
results. Students were resident on campus.

B. Course (or classroom) programs of 4 to 6
weeks duration offered course material in-
troducing the student to modern concepts
unlikely to be met in high school or early
college, depending heavily on lectures
supplemented by text book study, homework,
laboratory and other methods. They were
almost as highly organized as the orienta-
tion programs but afforded students some
opportunity for research and individual
activity. Some were resident and some
commuter programs with no essential dif-
ferences except that the former allotted
more time to laboratories.

C. Research Programs were from 6 to 13
weeks duration with generally smaller
numbers of students participating in "science"
in the making" at varying levels from that
of laboratory technicians to designing and
carrying out their own experiments. There
was less formal instruction but greater
dependence on individual attention, labor-
atory work, casual advice and recommen-
ded reading. Students were resident on
campus in some and commuted to others.
Where there was a minimum of direction
students were inclined to feel at loose
ends.

D, Negro -- these programs were included
because they were working toward some
special goals including that of closing the
gap between the level at which their
students complete high school science and
the level at which they are expected to
function in college. Two such programs
were included in the sample 18, both in the
Course category, one residential, the
other mainly commuter.
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Features common to all the above types included some
pattern of recreational program, mostly casual and un-
scheduled--where too highly organized students resented
the necessity of leaving their work to participate. Co-ed
programs had less problem in maintaining a happy balance
of work and recreation than those which were all male.
In every category "Bull sessions" were one of the most
popular and most rewarding activities between classes,
at meals and after hours. Students in residence had an
advantage in this respect over the more limited opportuni-
ties available to commuters.

The staff in all programs characteristically had tremen-
dous enthusiasm for working with young people. They
gave generously of themselves, frequently without special
reimbursement. Some Observers warned that top level
staff could not be expected to go on indefinitely and that
planning for the future must not "ride a willing horse too
hard." Where high school teachers were utilized along
with college staff, the Observers noted a drop in teaching
level. They agreed generally that college atmosphere and
of instruction were prime ingredients of the successful
program. They noted a need for more counseling with the
SSP students on how to choose a college, where to look
for financial aid and the philosophical approach to science
as a way of life. Girls are concerned with woman's role
in home versus a career iti science. Students too were
critical of high school teachers. Student responses recor-
ded six months later, however, seem to indicate that SSP
counseling may have been stronger and of better quality
than was evident to the Observers.

Student performance was generally high. There were no
serious problems of discipline, no loafing or horseplay.
In the opinion of the Directors, practically 100% of the
participating students were benefiting though the degree
might vary from those few who seemed in waters a little
too deep for comfort on up to those who rode the highest
waves with ease. Instructors judged the work these stu-
dents did as superior to that of regular undergraduate
classes.

Follow up, in the Observers' opinions, was the least de-
veloped facet of the entire program. Some institutions
make an effort' to keep in touch with students through cir-
cular letters, alumni days which bring the students back
to the host campus, or informal personal contacts. Obser-
vers deplored that no one seemed to be making any serious,
organized study of the behavior of these students while
right at hand and available for testing and observation.
High School Teachers expressed a desire for a direct re-
port on their own SSP students. Some schools try to do
this, but not all.

III Recruitment and selection: Those who should attend
SSP's were typically described as:

"Students of superior ability who are highly moti-
vated, with keen curiosity and imagination, with a
serious vocational interest in science, and who are
socially mature for their age."

Printed brochures supplemented with news releases to
local papers were the most usual recruitment techniques.
Teachers generally felt that mailings sent to them directly
were more effective in actually getting to students than were
those sifted down through channels of school administrators
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and counselors. This was strengthened by reports from
both the Experimental and Control students showing
teachers who were not counselors as first source of
information. About 10% indicated the counselor. A
variety of approaches and media seems indicated to
reach the most students.

Selection procedures varied. Host faculty or program
directors made selections in some cases and in others,
it was entirely in the hands of the high schools. Some
more cooperative plan would seem advantageous.

Factors considered in selection included scholastic
records, some use of tests and IQ's, teacher's recom-
mendations and students' written statements. There
was some use of personal interviews. No clear cut
pattern emerged from the 18 programs in the sample.

Students were influenced to apply for admission chiefly
through encouragement of Science and Math teachers.
Cost was mentioned by very few but this is information
only from those who were in the program. We do not
know how many would-be participants were ruled out
by this factor.

Teachers suggestions on how to improve selection
varied from adding tests to eliminating all tests, but
generally they felt that the right students were selected.

IV Financing: Some schools lamented NSF cuts in
what had been submitted as absolutely minimal budgets.
More financial support for faculties, for lunches,
guidance and needy students were reported needs for
some.

Division of cost varied from those in which board, room
and transportation were all provided to others in which
only some portion was provided. Arguments were ad-
vanced that a student's willingness to bear some of his
own cost was evidence of sincerity on one hand and on
the other that costs should be borne by the grant and
stipends paid to equal what students might otherwise
have earned.

Student replies in the "after" phase indicate their belief
that the financial aid given was fair. Two out of five
say they would attend SSP even if they had to pay tuition
plus expenses, 1/4 would pay either tuition or expenses,
but 1/4 would not attend if they had to meet either of
these costs. Clearly more information is needed as to
students who were recommended to SSP but did not go
because of finances.

Another possibility to further science interest and
knowledge without depriving students of summer earn-
ings would be to promote science connected jobs for
students with interest and ability.

V Does the Program measure up to its aims?
Observers said "Yes, and then some with suggestions
noted to give students still more opportunity to "get
their hands dirty", strengthen follow-up, refine selec-
tion, strengthen guidance.
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Teachers' opinions expressed:

1. satisfaction with the manner in which the students
were selected

2. a conviction that students learned more about
mathematics and science than they would without
SSP, and that.student interest in same was in-
creased

3. a prediction that SSP's would force high schools
to expand and upgrade their science curricula

4. a belief that high school-college relationships
were improved by SSP, that transition to college
life would be made easier for the participating
student and that more students were encouraged
to go on to college.

5. a prediction that high schools will have to use some
form of ability grouping.

6. a belief that SSP's increased motivation toward
intellectual achievement and that enrichment of
high school science courses will be a result of
SSP's.

However, teachers also noted:

1. recognition of dangers to both high school and
students from over-emphasis on science at the
high school level.

2. a feeling that pressures on high school science
teachers are being increased by SSP's

3. a belief that financial problems eliminate the best
qualified SSP prospects (11%)

4. objection to SSP because it is contrary to their
philosophy of education

5. those of superior but not exceptional ability
should also be included.

Students generally felt that the Program had achieved its
goals. Those reservations held by some were of a minor
nature.

VI Impact on Students During SSP:

The courses and lectures themselves, active labora-
tory and research work, contact with stimulating
personalities, working in a college environment,
field trips and skills gained in scientific writing
made deep impressions on the students. College
level lectures especially with summaries a- ad
bibliographies were highly rated and appreciated.

. Where background was not too strong there was some
complaint of going "too fast", where it was strong,
the criticism was "repetitious" another indication
of the need for refining student selection and for
rating high school backgrounds.
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To discuss mutual problems, attitudes and
ideas with equally able young people was of
greatest importance and mentioned again and
again as one of the most valuable assets of SSP.

VII Index of Quality of High School Science Background

This index was developed because "the kind of school
the student comes from" was believed to affect the
level of performance, the range of skill, interest
and understanding expected of a student and exhibited
by him.

The index was based on:

1. The per cent of parents of students in PTA

2. The per cent of high school graduates who go onto college

3. Annual salary after five years of service for
teachers with Bachelor's degree as their high-
est degree

4. Per cent of teachers in the high school whose
highest degree is the Bachelor's

5. Per cent of science or mathematics teachers
holding Master's degree or higher

6. Per cent of science or mathematics teachers
with six or more years of experience

7. Per cent of science and mathematics teachers
who teach no other subject except science or
mathematic s

8. Is there a guidance counselor in the high school

9. The kinds of organizations sponsored by the school

10. The number of the key science courses for which
the high school has a laboratory

11. The number of advanced mathematics courses regu-
larly taught in the high school

12. The number of science courses regularly taught in
the high school

Above evidences were collected from the high schools
which had students included in this study. Each of the
above evidences discriminated bet ween two groups of
schools; one group nominated by the Observers and
identified by the evidence as being known for their strong
background in science teaching, the second group made
up of high schools from the same states as the first groupbut without the science reputation.

The index made it possible to compare students from su-
perior science background schools with those from
schools rated not superior. The evidence suggests
a relationship between the kind of high school back-
ground and the type of SSP selected by the student.
More study on this seems warranted.



VIII Facts about the Student Groups

Both Experimental and Comparison groups were all
bright, high ability, science interested students.

Most were 17 years ola at end of junior year in
high school, a normal age for this educational
level.

27% had received at least one award for scholar-
ship, about half had science or mathematic awards.
Almost none ranked lower than top fourth of their
class.

About 1/4 had been editors of school publications.
2 out of 5 had held student government offices, all
indicative of a superior group in terms of ability,
achievement and willingness to carry their load in
the social system.

Nine cut of ten had never skipped grades in school.

As children, more boys than girls had been given
toys of a scientific nature, reflecting the commonly
held notion that science is masculine.

Absenteeism from school was low.

Chief extra-curricular activities include in order
of frequency: religious groups, science or math
clubs, athletics, music, school publications.

The person most influential in development of science
or mathematics insterest is most often identified as
a teacher of that subject, less frequently a parent.

Most of the students have science libraries of their
own. Many have home laboratories.

IX Before and After S. S. P.

Measurement of interests, beliefs, plans, and patterns
of performance of the students were made both prior to
SSP and again in January following the SSP. These meas-
urements included questionnaires and performance descrip-
tions completed by the students themselves and reports on
how their teachers saw them as well.

Some of the changes could be anticipated as a result
of maturity so Comparison groups were utilized. Such
changes as occurred only in the Experimental group
and not in the Comparison group were assumed to be
due to SSP attendance. They included:

An increased number of students

. recognized importance of interrelated science
areas as chemistry-biology, physics-chemistry

. believed that adding to the sum total of man's
knowledge was more important than making a
discovery directly applicable to a problem

. developed greater ability to express scientific
ideas clearly

. felt they had gained knowledge of methods and
philosophy of scientific research
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. were following through with advanced mathematics
courses in special or outside programs

accepted experimentation as a method verifying
conclusions reached by logic

strengthened work habits, though not necessarily
those characterized by conformance to schedule
or programmed procedures

. increased their breadth of interest

. increased their self reliance, confidence in inde-
pendent thought and action

started or developed further per sonal science
libraries

. (girls) increased in technical interest and all gen-
eral activity related to science

. developed near professional skill in some labora-
tory specialty

. increased their academic load and habit of checking
fact against theory

By and large the boys show greater objectivity than do
the girls. Girls adhere to a greater extent to a pattern
of belief which one might call "fundamentalism." No
significant change was effected for either boys or girls
in their beliefs in certain superstitions as a result of
attendance at SSP. It appears that the SSP's have been
oriented to presentation of the structure, facts and pro-
cedures of science rather than implications or generaliz-
ation of attitudes of science and scientific method to every-
day living.

Both boys and girls apparently had stabilized their in-
terest areas in science before SSP. No significant
changes developed.

Boys in a more marked degree than girls in post SSP
behavior showed lessened interest in amount of labora-
tory work, tended to be less attentive in class, antag-
onized fellow students more with a "know it all attitude"
and were more critical of authority. This is not unex-
pected since the SSP purposes are not to encourage
conformity to a high school performance norm but
rather to stretch the thinking of able students interested
in science both quantitatively and qualitatively.

Post SSP showed more boys who thought they had over-
specialized in science and others who thought they
lacked sufficient drive for science. There was a general
increase in those who now felt they lacked a real science
interest.

X Study of Further Educational Plans of these highly able
students shows that:

Courses planned for senior year lean heavily to math-
ematics and science. There is a decrease in the Ex-
perimental group of those taking solid geometry pbs-
sibly reflecting a shift from engineering as a career
goal to the sciences.

. Practically all students in the 3 groups plan to go
on to college.



Physical sciences, engineering (male), mathematics,
biological sciences (female) in that order, are the
most frequently listed majors.

83% of boys, 61% of girls plan to study beyond the
Bachelor's degree.

Plans for financing college education are not clearly
drawn.

. Boys have earned more than girls, 44% between
$300 and $1000, 24% of girls have no earnings at
all.

. Boys feel more secure about going into debt for
education. 61% of girls say they haven't thought
about it.

. 2 out of 5 will need to borrow for college.

. As of January their senior year over 2/3 of these
students had no information about the National De
fense Student Loan Program.

. Almost all these students intend to apply for scholar-
ships rather than loans.

. There is need for more planned college financing
and a study of same. It appears that too many .
students and their parents just hope to "muddle

through."

This study points distinctly to certain areas needing furthertudy.

1. There needs to be further study of these same boysand girls, reporting their developing careers incollege, graduate study and into careers. The realimpact of the Summer Science Programs is in termsof the careers of those exposed to them.

2. Selection of students for SSP needs to be examinedcarefully. There are questions regarding makingthe selections appropriate for the type of Program,so as to bring in those upon whom the Programs
are most likely to have optimum impact.

3. The concept of kind of high school from which thestudent comes" needs much more study, both in
terms of its selection and training implicationsas well as "educational pressure."

4. As yet there has been no adequate study of financing
of college education. A follow up type of study in
this area is needed.

5. More might be done to promote and evaluate the pos-
sibilities of summer science employment in serving
the same purposes as the Summer Science Programs.
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INTRODUCTION

For more than two decades the United States has, been deeply
concerned with the supply of individuals trained in science
and engineering in sufficient numbers to meet the needs of
the country. These needs are two-fold:

the increasing demands of the military for
scientists and engineers. The attention to
this problem was sharply intensified with the
orbiting of Sputnik.

the normal demancle of industry, business and
government for scientists and mathematicians.

Early in this era scattered efforts were made to interest
more students in science careers, but these efforts were
relatively small and in most cases of only Local significance.
This need to give the superior high school science student
"something more" has been long recognized. Prior to 1959,
substantial progress in this direction had been slight. Al-
though experimentation with procedures such as ability
grouping, acceleration and classroom enrichment has been
going on at an increasing rate oer the last several decades,
these methods for providing for the talented student have
often been restricted to large schools in metropolitan, urban
or suburban areas. The concentration of students of this
,caliber in the smaller high schools has generally been in-
sufficient to warrant installation of such relatively costly
special procedures.

For many years superior students have used summer school
as a means for getting unpopular required courses "out of
the way" and for obtaining special skills such as typing and
shorthand. In this way, however, a few have taken addi-
tional or advanced science or mathematics courses either
in their home high schools or, by special arrangement, in
nearby institutions of higher learning, With a few outstand-
ing exceptions, summer schools have not been used directly
in meeting the special problems of the high-ability science
student.

As early as 1949 one of the most interesting concepts for
dealing with the high-ability science student was born: the
summer science camp or program. In these summer ex-
periences a restricted number of highly selected high school
science students were given the opportunity to work and
study under top-flight scientists. Often these summer
camps or programs were held at a university or professional
research facility and staffed by university professors or
professional researchers. Participation in actual on-going
research frequently was at least a part of the summer ex-
perience. Privately sponsored, these early science camps
were few and far between. As "the word" spread, how-
ever, more and more schools and research institutions set
up pilot summer programs. By 1959, therefore, the sum-
mer science program was already quite well established
in several institutions in various parts of the United States.

More or less paralleling the development of the summer
science program concept was the emergence of a variety
of other techniques for dealing with the gifted high school
science student. The Westinghouse Science Talent Search
has been active for more than 20 years. Academic year
programs to strengthen teachers qualifications, including
those supported by the National Science Foundation, have
been on the increase in institutions of higher learning
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throughout the country. Various programs designed to
orient and inspire outstanding students towards careers in
science have been backed by private foundations and, to a
lesser degree, by public agencies.

In 1959 the National Science Foundation embarked on a pro-
gram of Summer Science Institutes.

The basic objective was, "To conserve scientific interest
at a high level in those gifted high school students who have
shown marked ability and interest in the past, so as to in-
crease the probability that this type of student continue and
make science his career."

The rationale supporting this objective is:

1. Future scientific manpower t equirements will
emphasize quality rather than quantity. The need
will be to produce better scientists, though not
necessarily more of them. Thus the goal of the
National Science Foundation is not the recruitment
of talent in the form of Increased science enroll-
ments.

H. There exists in the high schools a pool of scienti-
fic talent. As the students who constitute this
pool progress through high school to college and
beyond, certain proportions of them change their
career aspirations from scientific occupations to
non-scientific ones. Anything that can be done to
reduce this loss of high-ability science talent by
natural attrition could, therefore, serve to in-
crease the numbers of high-quality science gradu-
ates at the A.B., M. A. , and Ph. D. levels with-
out requiring an increase in the initial pool of
science talent. The basic objective of the National
Science Foundation program, then, should be to
cut down the drop-out of scientific talent from the
high school pool.

3. Several methods are available for identifying the
students who make up the pool of scientific talent.
The act of applying for admission to such a pro-
gram as that sponsored by the NSF serves as one
excellent indication of scientific or mathematical
interest. Assuming that proper identification can
be made, therefore, the objective is to provide
those students with a stimulatina summer experi-
ence which will increase, or at least conserve or
maintain, their interest in science and fix more
strongly their motivations to elect science as a
career. Stated in a different way, the objective is
to give these students a realistic look at science so
that reality can be separated fromglamor and a
correct career decision made. Or, again, the
summer experience should be designed to postpone
insofar as possible the student's making a negative
or default decision regarding a career in science.

The Summer Science Programs for high ability secondary
Students, supported by the National Science Foundation,
were sponsored and conducted for the most part, by colleges
and universities with a few conducted in established research
agencies. There were 117 of these institutes in the summer
of 1959 and about 147 during the summer of 1960. Since
this represents a majcr program and substantial expendi-
ture of public monies, the Foundation sought to assess the
impact of such programs on the participants and on their
high schools. The present study is an effort to make and
report such measurement.
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III

PLAN OF STUDY

The National Science Foundation's "Summer Science Training
Program for High-Ability Secondary Students" was organized
to provide opportunities for superior secondary school stu-
dents to study and work with experienced scientists and math-
ematicians. The programs, offered under the auspices of
various colleges, universities and non-profit research or-
ganizations, were varied in their approach, but had the same
purposes of encouraging or motivating bright high school
students in their scientific efforts and in setting their feet
more firmly and securely upon the paths towards careers in
science.

For those concerned with the support, development and growth
of such a program the question of its total effect or impact is
of great importance. The study reported here is concerned
with the measurement and description of the effect or im-
pact of the Summer Science Program.

The study has the following objectives:

1. To investigate the immediate and long-range impacts
which attendance at a Summer Science Program has
on the participating secondary school students.

2. To study the impact of the Summer Science Program
on the home high schools of the participants, on their
teachers and on their peers.

3. To examine the impact of the Summer Science Pro-
gram on the host institutions and their staffs.

4. To make plans for a longer study reaching into the
colleges attended by participants in order to examine
the effects of the Summer Science Programs over a
longer period of time and specifically on college
science programs.

The study was designed to compare the performance, attitudes,
interests and activities of program participants before they
attended a Summer Science Program with similar measure-
ments and observations obtained after such attendance. In
addition a second set of comparisons contrasts these before
and after observations of the program participants with com-
parison or control students who had similar abilities, atti-
tudes, interests and opportunity for developing these but who
were not Summer Science Program participants.

The data of this investigation can be divided into three phases:
before, during and after the 1960 Summer Science Programs.

1. The "Before" phase was completed before high schools
had ended their 1959-60 academic year, and included
the following:

a. A detailed plan of study.
b. Selection of sample of Science Summer Programs to

be studied.
c. Development of data collection forms and organiza-

tion of the procedures for their utilization.
d. Identification of students for the Experimental and

Comparison student samples.
e. Collection of all reqedred pre-program or "before"

data on:

Experimental Sample
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2.

Comparison Samples
Home High Schools and Staffs.

The "bitting" phase included:

a. Observation of the programs of the schools included
in the Program Sample through Observer visits.
This is similar to the corresponding facet of the
1959 study.

b. Collection of date concerning student reaction to the
on-going programs through use of a special question-
naire. (Form 0)

3. The "After" phase was conducted as late in the following
school year as feasible and the date for such data collec-
tion was set for January, 1961. The "after" phase in-
volved:

a. Collection of all required post-program data on:

b.

Experimental Sample
Comparison Samples
Home High Schools and Staffs

Processing of all data and preparation of reports.

Throe kinds of sampling were involved in the study, those in-
cluded the sample of Summer Science Programs, the sample of
students and the sample of High Schools attended by these stu -
dents.

1. Summer Science Programs Sample. Eighteen of the 147
in operation in the Summer of 1960 were chosen as rep-
resentative on the basis of:

a. the kind of program offered (research, course, or
orientation), and the living arrangements for students
(resident on campus or commuting).

b. the length of the progeam
c. the geographic area in which located
d. the subject matter offered
e. other factors.

As a guide in the selection, the pertinent characteristics of the
147 programs were tabulated. In each of the tables presented
the occurrence of the characteristic is shown in terms of the
147 programs and the "18" selected for that study. Actually the
column under the "18" includes three programs in the Prairie
View Agricultural Mechanical College (Texas) which had been
tabulated separately because each one is a unit in itself and was
operated with a different faculty and different subject matter
than the others in that same college.

Table 1 shows the kinds of programs offered. Thirteen
schools offered an orientation program, with students
resident on the campus. Fifty-seven schools offered a
course program, resident on the campus, and so on.
Observer's reports in the 1959 program noted that the
students had better opportunity for bull sessions among
themselves, and with their teachers, if they were in re-
sidence rather than in a day-school set up so it seemed
important to consider this factor in the sampling.

Table 2 shows the length of the programs in weeks. Two programs
were scheduled for 13 weeks each, 4 were 10 weeks long, but 54
out of the 147 programs were 6 weeks in length, In choosing the



Table 1

Kinds of Programs Offoled

- , pa all, arm . - 4 -

Kind 1960 .11 1 8 11

Orientation - resident 13 3
Course - resident 57 5
Course and Research - resident 25 3
Research - resident 17 4
Course - cornmeal. 16 4
Course and Research - commuter 5
Research - commuter 12 1

Research - resident and commuter 2

Total 147 20

sample the 6 weeks programs were selected as far as
possible, so as to rule out or minimize length of term as a
factor. Howerver, to include orientation programs in the
sample it was necessary to take some shorter programs
than 6 weeks, and to include research programs,required
some longer than 6 weeks. The median length of program
was 6.0 weeks.

Table 2

Duration of Programs - 1960

Duration 1960 "18"

2 weeks 5
3 weeks 9 4
4 weeks 17
5 weeks 18 1

6 weeks 54 10
7 weeks 7
8 weeks 16 1

9 weeks 15 1
10 weeks 4
11 weeks
12 weeks 2 2

Totals 147 20

Table 3 shows the geographic dit,tribution of the programs.
In reviewing the data for these it was noted, however, that
geographic location and kind of program were not independ-
ent. Hence, this interaction was taken into consideration
in the selection. The orientation programs chosen were
from Mississippi, Oklahoma and Kansas. There were no
orientation programs in the Middle Atlantic or the North-
east. Course programs as such were common in the south,
while research programs were more common in the north-
east area. Only 7 states had no program.
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Table 3

Geographic Distribution of
Summer Science Programs - 1960

Area 1960 "18"

New England 8
Middle Atlantic 23 4
South Atlantic 21 2
East South Central 1

West South Central 24 5
East North Central 21 1
West North Central 16 2
Mountain 10 2
Pacific 12 2
Other 4

Total 147 20

Table 4 shows the subject matter undertaken in the various
programs. The group "multiple sciences" was the most
popular combination. This generally meant a review of
materials and concepts of most of the sciences but not pre-
sentation as separate courses. In the group "mathematics,
chemistry, physics and biology", offered by 14 of the
schools, the four subject matter areas were presented as
independent courses in the summer science program.
The Summer Science Programs did attempt to use basic
science and mathematics as a vehicle for increasing the
interest of the students as well as for giving them more
intensive training and understanding in an area of science.

Table 4

Fields of Study - 1960

Field of Stud 1960 111 8 11

Physical Sciences 20 2
Biological Sciences 22 3
Multiple Sciences (1) 30 6
Mixed Sciences & Mathematics 24 2
Mathematics 17 3
Mixed Sciences (2) 9
Physical Sciences k Mathematics 16 2
Applied Sciences (3) 8 1

Biological Sciences & Mathematics 1

Multiple Sciences & Mathematics

Totals 147 20

(1) Listed only as "Multiple." Specific components
unknown.
"Mixed" Science 8 refer to cases where Physical
and Biological Sciences are included in the
same program.
Meteorology, Agricultural Science, Electronics,
Engineering, Forestry and the like.

(2)

(3)



Table 5 lists some other characteristics considered in the
selection of the programs for inclusion in the study sample.
Eight of the programs were offered in non-college institu-
tions. For the most part these were research organiz-
lions offering opportunity to the students to participate in
their on-going research programs. Ten programs were
available to boys only, thirteen were listed as being in a
negro institution and open only to negroes. Three of the 13
are considered as one program among the 18. Most of the
schools had no particular feature in this area which had any
bearing on the selection of the sample.

Table 5

Other Characteristics Covered
in Sampling

Characteristic 1960

Non-college Institution
Boys only
Girls only
Negro Institution
No special feature

8
10

1

13
115

1

1

1

4
14

Total 147 20

Table 6 gives a list of the programs selected. The data,
however, are not shown for any one program by itself. The
purposes of the study were to investigate the impact of
summer science programs in general on the participating
students and not to evaluate individual programs.

Table 6

Summer Science Programs Selected
for Participation

Brooklyn College
California State Polytechnic College
Colgate University
Colorado College
Cooper Union
University of Georgia
Indiana University
Kansas University
University of Mississippi
The University of Missouri, School of Mines & Metallurgy
Oklahoma State University
Prairie View Agricultural & Mechanical College
Southern Methodist University
University of Utah
Virginia State College (Norfolk Division)
Worcester Foundation for. Experimental Biology
University of Pittsburgh
University of Santa Clara
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2. Student Sampler:

Three groups of students were included in this study,
the Experimental group and two groups of comparison
or control students.

a. The Experimental group (E) were students who
participated in one of the selected 1960 Summer
Programs. They had just completed the eleventh
grade in high school and expected to return to
complete the twelfth grade during the academic
year 1960-61. (The1960 Summer Program parti-
cipants were the first group for which adequate
"before the fact" data could be obtained to com-
pare with similar evidence gathered "after the
fact.") It is recognized that there is an increasing
science sophistication developing in the schools
and, as time goes on, the impact on the students
and on the schools associated with the Summer
Science Programs will become more diffuse and
hard to isolate or identify.

b. Control Groups. The matter of setting up com-
parison or control samples for such a study as
this presented some serious problems. These
problems included finding students of approxi-
mately equal ability, of the same range of in-
terests and intensity of motivation as the Ex-
perimentals and doing it economically. That such
a study as this must have comparison or control
samples was not questioned.

Two sources of such control groups seemed
available and both were used. They were identi-
fied as the C-1 and the C-2 groups. It might be
noted that the use of two control groups, rather
than one, makes it possible to check the observed
changes more adequately than could be done with
only one. It also permitted a judgment as to which
of the control groups might prove more effective
or efficient as a comparison or control.

(1) C-1: Comparison or control sample were
boys and girls who had applied for admis-
sion to the 18 selected Summer Science
Programs but who were chosen as alter-
nates instead of acceptances. All of the
schools reported positive selection based
on a variety of factors such as school
record, teachers recommendation, inter-
views, tests, and students' statement of
plans. Hence, it might be assumed that
the C-1 Comparison group were not quite
as able, or quite as strongly motivated, or
perhaps not as articulate as the experimental
group.

(2) C-2: The members of the second com-
parison or control sample, were obtained
from the same high schools from which the
students in the experimental sample came.
In asking each high school for cooperation
in this study, a list of names of the students
from that high school who had been accepted
in one of the 18 Summer Science programs
was included. The high school was asked
to supply the name of one other student for
each name listed, the other student to be
of the same age, sex, ability, interest in
science and motivation as his opposite

tn.
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number in the Summer Science Program.
This left the matter of identifying control
samples to the schools themselves rather
than attempting the use of psychometric data.
The merit of this control sample is shown in
the comparison of the data from these boys
and girls with those of the experimental group
and with those of the first control sample.
Data on aptitude scores, which might be ex-
pected to offer a basis for comparison of the
experimental and control groups was too
scattered to make any sensible comparison.
It may be assumed that differences in response
or behavior of the members of the experi-
mental group before as compared with after
the Summer Science program must be associ-
ated with the effect of the science program as
part of its impact, providing that same change
is not observed among those boys and girls who
were not privileged to attend such a program.

3. The High School Sample consisted of the high schools
from which the Experimental and Control samples of
students had been drawn. The immediate and long-rang%
effects or impacts of the Summer Science Program could
be many and varied. In order that optimum success for
the study be achieved, therefore, it was important that
efforts be concentrated in those areas in which accurate,
objective measurement seemed most feasible and in
which significant results would most likely to be forth-
coming.

Nine forms or schedules were developed for the actual
collection of data in this study. Table 7 shows the name,
the form designation and title, and the sample or sub-
sample for which the form was used.

Table 7

The kinds of data to be collected were, of course,
those believed to have some possible Dearing on the
question of impact of summer science programs on
participants and their high schools. The forms are
described briefly below. The questions in the vari-
ous forms are shown in the tables showing the tab-
ulations of answers to each of the questions.

Outline of Use of Forms

Form A: STUDENT INVENTORY filled out by
students before the beginning of the Summer
Science Program. Forrnfi A and B were mailed
directly to the contractor, so as to minimize
contamination related to the student's expecta-
tion that his high school teacher or principal
would see his answers.

Part I is basically a biographical inventory
covering home background, interests, college
plans, awards, honors, activities, attitudes
toward courses and school work, outside
reading, outside work, and the like.

Part II consists of 87 questions, covering
attitudes and beliefs in regard to school and
in particular toward science as a career.

Part III is concerned with current school work
and with the Summer Science Program.

Form B: STUDENT DESCRIPTION was designed
to enable the student to describe himself, his
performance pattern and work habits as precisely
as he could.

Form Student
Pre-SSP
Teacher Principal

During
Observer Student

Post-SSP
St udent Teacher

A. Student Inventory X

B. Student Description X X

C. Student Academic
Record X

D. School Inventory X

E. Student Description X X

G. Student Reaction X

H. Student Inventory X

I. Teachers Summary X

Observers Schedule X

10



Part I is a series of 35 sets of 4 descriptive
phrases used L. describe the on-the-job perform-
ance of the student as .a science student. Part
encompasses 7 factors as follows:

S:
C:
B:

W:

SS:

T:

Scientific Attitude
Creativity, Inventiveness, Ingenuity
Breadth of Interest, Curiosity, Inquisitive-
ness
Work Habits, Goal Orientation, Dependabil-
ity, Responsibility, Attention to Detail.
Social and Communication Skills in Scientific
Setting, Helpfulness, Cooperativeness,
Teamwork, Leadership in Science, Communi-
cation
Technical Interests, Acti, ity for Activity's
Sake, Cookbook Scientist, Equipment Builder
Independence of Thought and Action, Dis-
regard of Authority, Insistance on Checking
Errors in Other's Work.

Part II contains 27 questions regarding attitudes
and behavior. These use a five step scale;
"Definitely "Yes" to "Definitely No" to answer each
of the questions.

Part III asks the student to indicate his own charac-
teristics, attributes and kinds of performance which
he thinks will help him be a good scientist, and also
those which he thinks will hinder him in developing
and following a scientific career.

Form B was completed by all students, both Experi-
mental and Comparison, before the SSP (May 1960)
and again after the SSP during their senior year in
high school (January 1961).

Form E: STUDENT DESCRIPTION is essentially a
duplicate of Form B. It was designed for the teacher
to answer, describing the performance and attitudes
of pupils as the teacher sees them in the same terms
as those used by the student. In addition to duplicating
the questions asked in Parts I, II and III of Form B,
Part IV asks for information regarding the teacher's
knowledge of and attitude toward the Summer Science
Program.

This form was completed by a high school science or
mathematics teacher of each student both at the Pre-
SSP (May 1960) stage and again in January 1961. It
was not required that the same teacher report on a
student both times.

Form C: STUDENT ACADEMIC RECORD is a brief
form asking for the relative standing of the student in
his high school courses and a record of courses taken
and grades earned. This record was obtained only in
May 1960, and not repeated in January 1961.since
such a record could show no essential change within
that period.

Form D: SCHOOL INVENTORY is a questionnaire to
be filled out by the high school prinicpal, describing
in some detail the high school and particularly those
aspects of a high school which might influence or con-
tribute to the student's understanding of science inso-
far as the high school'as an environment is concerned.
It covers description of the school, of the teaching
staff, the offerings in science and mathematics, and
information regarding the selection of students to
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attend the Summer Science Programs by the high
school. This form was filled out in May 1960 only.

Form H: STUDENT INVENTORY is a revision of
Form A, deleting from it questions to which answers
would not change within the period of May 1960
to January 1961. A few other questions were added
to cover topics bearing on financial need and the stu-
dent's attitude toward the Summer Science Program.
It was also necessary to use a question in Form H to
check up on which students in the Comparison Groups
had attended Summer Science Programs other than
the 18 included in this study. This form was ad-
ministered only in January 1961.

Form I: TEACHER'S SUMMARY is a series of open-
end questions addressed to the teachers to be filled
out by at least one teacher from each high school.
The questions ask for the teachers' impressions of
the benefits and detriments of the Summer Science
Program as they see them in terms of their students
and as they see them in terms of the reactions of
other teachers.

Form G: STUDENT REACTION is a brief question-
naire filled out by the students (Experimental group
only) during the last week of their Summer Science
Program, to describe their summer experience as
they saw it at that time.

The OBSERVERS' SCHEDULE is a list of 69 questions
for which the observers sought answers from the pro-
gram directors, faculty and students of each of the
selected SSP's during a two day visit to the program
while it was in progress.

The numbers of students by sex and by group for whom
data were received are shown in Table 8. The numbers
of students shown in the table for each group and form
are the numbers for whom the forms were received in
time to be coded and included in the study. A total of
1325 Form A's were returned. Of these, 957 were for
males and 368 for females. By groups, there were
620 in Group E, 322 in C-1 and 383 in C-2.

Of the 705 possible members of the Experimental group,
88% returned a Form A, while Form A's were returned
by only 51% of the possible C- Ps and 54% of the C-2's.

The shrinkage from the numbers of students who filled
out the forms in the pre-SSP period as compared with
the post-SSP period is shown in Table 9. Eighty-four
per cent as many boys in the Experimental group re-
turned Form H as had filled out Form A. Eighty-five
per cent as many boys in the post-SSP period filled out
and returned a Form B as did during the pre-SSP period.
The shrinkage picture for Form E for boys Experimental
group is 87%. It has been suggested that there might be
a relationship between the percentage of returns in the
post-SSP as compared with the pre-SSP in the interest
in science or mathematics as a career. If this is true
then the boys in the Experimental group have the greatest
or most intense interest, followed fairly closely by the
boys in the C-2 group and the rather distinct drop in re-
turns from the C-1 group. It could be argued, however,
that the boys in the C-1 group, those who applied for ad-
mission to a SSP but were not accepted, might be less
likely to cooperate in such a study than either those who
were accepted (Group E) or those who were nominated by
their schools as most similar in ability and interest (C-2).



Table 8

Numbers of Students for Whom Data
Were Received

Form
E

Male
Cl C2 Total E

Female
C1 C2 Total

Grand
Total

A (Pre-SSP) 445 232 280 957 175 90 103 368 1, 325B (Pre-SSP) 444 231 284 959 173 90 103 366 1,325C (Pre-SSP) 438 238 308 989 169 93 112 329 1,358
E (Pre-SSP) 429 236 288 952 157 80 92 329 1,282
13 (Post-SSP) 377 166 253 99(1 137 74 78 289 1, 085E (Post-SSP) 365 160 242 76" 121 64 80 265 I, 032H (Post-SSP) 375 143 219 737 136 67 69 272 1, 009

The same pattern does not hold for the girls. The largest
percentage of returns of post-SSP as compared with pre-
SSP were for the girls in experimental group, followed in
order by the C-1 and then the C-2 groups. It is not proper
to include the returns on Form E from this point of view,
since these forms were filled out by the teachers who may
not be influenced by the same motivations as the students.

Table 9

Returns of Post-SSP Questionnaires as
a Per Cent of the Corresponding Pre-SSP

Que stionnai re Returns

Pre Post E
Male

Cl C2 E
Female

Cl C2

A H 84% 62% 78% 78% 74% 67%
B B 85% 72% 89% 79% 82% 75%
E E 87% 68% 84% 77% 80% 87%

L2



IV

FIRST HAND EVIDENCES

The Summer Science Programs have been seen from several
different viewpoints but with each having pertinence to the
understanding and evaluation of these programs.

1. An "Observer" visited each of the 18 programs in-
cluded in this study, making a 2 day visit to the pro-
gram to see it in action, to talk with the program
director and staff, and to interview some of the
students. The Observers* were men trained and
experienced in science and concerned about the en-
couragement and training of future scientists. On
their visits they followed a prepared schedule of 69
questions covering every aspect of the program.
These questions were answered with the cooperation
of the program directors and others involved.

2. The students who participated saw their programs
from a distinctly different angle. Toward the end of
their summer program, each participant completed
a brief questionnaire covering his attitude toward his
experiences. In addition some questions were in-
cluded in the pre - and post-SSP questionnaires
asking about expectations for the program and about
the realization of these expectations.

3. The science and mathematics teachers in the high
schools attended by the students who participated in
the selected SSP's.answered questions about SSP and
its effect on these students (January 1961) following
the attendance at a 1960 S".. by one or more of their
students. (January 1961)

Summary Of Observers' Reports

I. Objective s

Setting of program objectives had been left largely to the
discretion of the host institution and so varied considerably
from campus to campus. The proposals submitted to the
NSF were also examined and are included in this summary
of objectives.

Directors were asked what the host institution expected
its program to accomplish from the point of view of:

1. The students and the high schools to which hey
would return as well as the colleges they would
soon enter.

2. The host institution itself, and its faculty.

They were also asked why their institution had selected
the particular areas of study covered in its program.

The objectives reported are listed in the following para-
graphs with those which occurred most frequently ap-
pearing first in the list.

A. Objectives: For the Participating Students

1. To motivate toward and offer guidance in the se-
lection of a science career: Encompassed in this

objective was the thought that students would have
an opportunity to see science as a possible and
desirable career, but in a more realistic light
than they had knows:, Sleretofore. They would have
the experience and stimulation of knowing and
working with men who had achieved in science and
at the same time see at first hand that such achieve-
ment rests more on patient routine than on glam-
orous drama. From their own performance in
competition with others equally able they would
also gain some valid measure of their own apti-
tude, competence and interest.

2. To orient and stimulate student interest in science:
This was recognized as an objective particularly
in the Orientation programs which were expressly
set up to give students a brief but highly charged
exposure to a wide variety of science areas. It
was also so recognized by many of the Course
programs and at least two of the Research pro-
grams. It was considered as important for a
student to discover that he did not want a career
in science as to confirm his feeling that he did.

3. To stimulate individual study and/or research
and provide some realistic experience in it: This
was widely accepted as an objective by both Course
and Research types of programs. In the former
the emphasis tended to be on the introduction of
modern ideas, as in mathematics, with the hope
that they would thus develop an appreciation of the
subject as a living, growing discipline. In the
Research programs "reality testing" was generally
the key word with the greater amount of time spent
actually in the laboratories. The degree in which
individual creativity and research design was en-
couraged or made possible varied very widely.

4. To pIement the high school program: In the
Course programs effort was generally made to
convey course content on a level more advanced
and different than the student would encounter in
high school or in early college. The Research
Programs aimed at exposing students to the basic
characteristics of research work, refinement of
laboratory skills and better understanding of the
experimental approach. It was evident that great
care had been taken to avoid actual duplication of
high school work.

Other objectives mentioned by a few included:

5. To encourage these students to education beyond
high school: It was hoped that some who had not
seriously considered this, or who - as was true
with some of the girls - had thought in terms of
secretarial or business courses - would be so
stimulated and impressed with the possibilities in
science that they would go on to obtain degrees and
perhaps do graduate work. The actual experience
of a summer in a college atmosphere was seen as
a strong factor in this.

6. To we the student some understandin: of the inter-
dependence of the sciences:

7. To impress the student with the importance of
* See Appendix A for list of Observers. The views of these learning thoroughly the basic mathematics and

groups are summarized in this section of the report.
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science available in high school:

8. To stress the importance of developing
competence in communication skills in
science and engineering.

Another objective just noted in passing would seem to
be a rather important one. That is the stimulation and
inspiration that seems to "explode into being" when
good minds strike sparks with other good minds. This
opportunity to work and compete with students who are
really their peers in ability, to discuss past experiences,
present problems and future ambitions appears in other
areas of the report as one of the most influential and
memorable results students carried home with them.
However, this seemed to come about all on its own.
It was not recognized in the early planning as a real
objective.

B. Objectives: For the High Schools to Which the
Student Will Return: These objectives were less
clear-cut than those seen for the student himself.
One Director stated quite flatly that his program's
concern was for the student and for no one else.
For the most part, however, Directors saw ob-
jectives for the high schools falling into four cate-
gories:

1. To exert positive influence on the student body
body as a whole: More interest in and enthusi-
asm for science and its career possibilities
would be generated in the whole school as a
result of talks, special projects and the general
contagious high science-temperature of the re-
turnee. It was anticipated that he would also
spread the notion that academic achievement
does have rewards and thus influence a more
posit:,re at'.:itude toward intellectualism.

2. To improve science teaching methods: This
could result, the Directors felt, in those schools
in which returnees were encouraged:

a. to serve as laboratory assistants and/or
class resource persons

b. to, share new techniques and ideas

c to organize Science Clubs

d. to enrich school libraries through use of
lists of references compiled during summer

e. to teach classes (the institutions which in-
cluded this did not elaborate)

f. to give high school teachers a better idea of
the possibilities for student activity at a
high level

g. to bring back to their schools the strong
imprint of the science faculties. (This in a
state where the School of Education had been
more influential on high school teaching than
had science departments.)

3. To influence school administrators and parents
toward improvement of science curricula: One
school was reported to have added a course in
physics as a result of such influence. Improve-

rnr,nt in quality as well as quantity of courses offered
would also be expected.

3. To sts.engthen the tie between the high schools and the
colleges through better mutual understanding: Many
resources are available at the higher institutions of
which teachers may be unaware, or which at least
they are not utilizing.

C. Objectives For the Colleges Which these Studen's Will
Enter: The Directors agreed some or all of the toi.owing
could be expected:

1. These students would arrive in college with less need
for orienting: They would have some familiarity with
the college approach and with the seriousness of
getting off to a good start. They would have a better
appreciation of real intellectual achievement. In
short, it was hoped that this summer experience
would prove to have been a helpful transition mechar
nism for later college entrance.

2. Early clarification of_goals throuh these programs
would save time for the students and headaches for
the colleges: in that there would be less fumbling and
fewer program changes.

3. As the influence of these programs filter down it could
mean a general raising of student ability at the fresh-
man level: As a corollary to this a mol'e mature
attitude on the part of entering freshmen could stim-
ulate better teaching as faculty responded to their
challenge.

D. Objectives For the Host Institutions:

1. The recruitment of future students: These would re-
turn, it was hoped, as permanent students who would
provide the host not just with more numbers but with
better quality.

2. A closer alliance with hi h school teachers in the area:
Many pointed out the gains made in better understand-
ing of secondary school problems on the part of the
host institution and faculty. And conversely they noted
aid and facilities they could make available to teachers
as they became better known in secondary school
circles.

3. A general improvement of the educational level of the
area high schools: Would in turn result in higher
quality college students.

4. A gain in prestige as a leader in the science field: It
is interesting to note that one host institution dis-
claimed any objectives for self gain, feeling that this
was purely a public service.

E. Objectives For the Participating Faculty:
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There was almost unanimous expression of the personal
satisfaction which the participating faculty lAad derived.
Many gave long hours without any recompense other than
this. Observers reported the high sense of dedication
with which the faculty approached these special programs
and their sincere desire to give their very best.

Other benefits included:

1. A better understanding of the problems and activities



of secondary schools, plus a better ac-
quaintance with their teachers, students
and their science programs.

2. The stimulation of these superior high
school groups lead many of the faculty to
enrich their college courses for the regular
year. As they saw what students of this age
could really do they came to believe that
they had not sufficiently challenged their
usual classes and took steps to remedy this.

3. Two institutions noted that these programs
benefited their faculty materially in supple-
menting the nine month salary on which they
regularly operate.

4. In one instance the Director himself was
collecting data on the ability, motivation,
temperament, etc., of this superior group
for further study and possible publiration.

5. One reports using this program as a field
for trying out new teaching methods.

F. Objectives Reasons host institutions selected
particular areas of study:

Selection of area of study to be offered was de-
termined largely by three elements:

1. Availability of staff and of on-going research.

2. The faculty's interest and feeling of what was
most important for students. Several, for
instance, felt very strongly that mathematics
was the most important basic essential.

3. The administration's interest For example,
one which hoped to arouse its faculty to more
interest in high school programs included
as many of its science departments as possi-
ble, thus exposing more faculty members in
its broad coverage. In another, the biology
department was holding an NSF summer pro-
gram for teachers, so to equalize this the
student program was set up in the mathema-
tics department.

A unique reason occurred in one program which felt
that engineers were especially weak in communication
skills so they looked for an opportunity in all their
science courses to correlate report writing, public
speaking, writing for publications, etc.

Negro institutions cited as a special objective the de-
sire to promote better science programs in negro high
schools. Generally, they felt, these are under par
which results in a considerable gap when students do
enter college. It was their hope that these programs
would help to reduce this gap. They also hoped to en-
courage more of the able negro students to plan seri-
ously on continuing in college. Many with ability would
have considered this impossible because of the expense
involved. With encouragement and information on where
and how to seek financial aid many who would otherwi3e
discontinue college entirely might go on.

II. The Program

The programs can be best presented in terms of the
factors used in their selection. These factors were be-
lieved to have pertinence in identifying a sample of pro-
grams representative of the 147 listed by NSF for the
summer of 1960. Type of program was perhaps the
most important selector along with subject matter offered.

There were three major types of programs: Orientation,
Course and Research.

The Observers' reports regarding program are summa,
rized in terms of these and other pertinent factors.

A. Orientation Programs: Characteristically the orien-
tation programs were of short duration, two or three
weeks long. They covered a very wide range of sub-
jects. Their purpose generally was to expose stu-
dents to a large number of scientific fields. Students
had completed 11th grade, except in one program which
admitted some from 10th.

The method of approach differed in each program.
In one school students were divided into three groups
which rotated so that in the three weeks they were
on campus they had had one week's exposure to
physics and mathematics, one to geology and astrono-
my and one to chemistry and biology. Lectures,
laboratory and field trips were employed. The Ob-
servers rated the level of teaching as generally so-
phisticated.

II-, another the day-time program was a presentation
by faculty members in each of the fields of mathemat-
ics, physics, chemistry and engineering. The pre-
sentations covered a general picture of the content of
the field, the nature of its professional application
and the need for personnel in that area. In the eve-
ning there were informal meetings with guest repre-
sentatives from local industrial fields of engineering
with opportunities for questions and answers. There
were field trips once a week but no formal courses,
no exams, and no homework.

In a third school, students as a group attended demon-
stration lectures illustrating recent developments in
methods of approach to unsolved problems in some 16
different branches of science. They then broke up in-
to four smaller units and proceeded to laboratory or
field work in which the students did their own experi-
ments. Areas of science examined included anatomy,
anthropology, astronomy, bacteriology, bio-chemistry,
botany, chemistry, entomology, geography, geology,
mathematics, physics, physiology, psychology, radi-
ation bio-physics and zoology.

At least two of these are programs of several years
standing and the sponsoring institutions are apparently
happy about them. However, one Observer questioned
whether the impact of the Orientation type of program
on science education justified the cost in terms of
faculty time and effort and financial expenditure, in
comparison with other types which require more stu-
dent performance and actual experience in science
activities.
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B. Course (or classroom) Programs: Characteristi-
cally these were of four to six weeks duration with
subject matter designed to introduce the student to
modern concepts not met in high school and unlikely
to be met in early college.

Mathematics, physics, biology, chemistry and en-
gineering were included in courses offered but as
a rule only two or three of these would be available
on one campus.

Course material was usually covered in lecture-
discussions with the faculty in the morning. In
some, text books were used as well as reference
books of both the high school and the college level.
Afternoons were usually given to laboratory, semi-
nars, problem solving, student reports, conferen-
ces or homework. In one the approach was that of
a team. In physics, for example, attention was
focused on the nature of the atom. Lectures and
laboratory were closely correlated.

Another unique approach was to put special empha-
sis on the use of communication skills, admittedly
weak in engineers. Correlated with the other
courses was one in scientific communications which
involved public speaking, report writing and the
reading of scientific papers.

No essential differences in program were discerni-
ble between those in which the students commuted
or were in residence except that there were no
evening or week-end activities for the commuter
programs. However, a greater feeling of
unity was reported among the residential students
with more informal give and take in after hours
"bull sessions" (which many Observers considered
one of the most valuable parts of these programs.)

C. Research Programs: The research programs var-
ied from six to thirteen weeks in duration. The
number of students involved in each varied from
twenty to forty-two, generally smaller than in the
other types of programs. The emphasis was on
giving students opportunity to see and to partici-
pate in real, live "science in the making". Actual
student participation varied from those in which
they observed and assisted faculty members in on-
going research, more nearly at the level of labora-
tory technicians, to those in which students designed
their own experiments with written protocols re-
quired and checked before any research operation
began.

In one instance students would ultimately be paid
for their six weeks of service. They were in the
laboratories daily from 8 to 5. There were no
organized groups for instruction but each was ex-
pected to read widely in reference books and
journals and to gain from questions and answers
of the researcher with whom he worked.

A more common variation was to attend formal
lectures and classes for part of each day, with
the remainder spent in the laboratories where
they either worked with faculty on on-going re-
search or on their own. In one case students
audited one regular college science class of their
choice daily and while not required to take the
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examinations were allowed to if they chose.

A special feature in another was the presence of
four or five outstanding students from the last year's
program. They had been invited back to work on
specific problems under staff sponsorship. They
also served a very imrortant function as stabilizers
and pace setters for the first year students to whom
they were assigned as advisors. The Observer
rated the level of work going on to be about that of
3rd year in college.

A third variation was that of a program which started
with an interest in cancer research in the high school
biology department and grew to involve the medical
school of a nearby university. There were no formal
texts or courses but students spent 2 weeks at the
university visiting laboratories, getting instructions
in how to use the library and attending various in-
troductory lectures. Following this, the program
revolved about individual projects designed 131 "be
students with written protocols required before work
could begin.

Actual animal experiments were a special feature of
this program with most of the work going on in the
high school laboratories under the direction of high
school teachers but with all the resources of the
University, Medical School library, specialized
equipment, and chemical supplies available. Most
important was the dynamic direction emanating from
the Medical School with daily visits by the members
of its staff.

Where students were commuting they came in by bus
from the surrounding area and were busy with their
science activities from about 8 o'clock to 12 noon
when they were returned to their homes.

D. Negro: Two programs from negro campuses were
included in the sample. Both were course programs,
though they made considerable use of laboratories
too. Students at one were mainly commuters though
they had a few non-local students for whom they
arranged housing. The other was a residential pro-
gram. These were considered separately because
it seemed likely their problems would be somewhat
specialized. One problem was the gap which they
feel exists between the somewhat under par level at
which their students complete high school science
and the level at which they are expected to function
when they enter college. Both programs put con-
siderable emphasis on Mathematics, with Chemistry,
Biology and Physics also available. A special
feature in both the programs was some form of
organized study hall or mathemtics drill several
times weekly. Guest speakers, discussion groups,
conferences and time in the laboratories completed
their daily schedule.

E. Eictracurricular Aspects of the Program: Recre-
ational and extracurricular facilities were generally
reported to be more than adequate. All the campus
facilities for outdoor sports, swimming, tennis,
golf, baseball, etc., were available. In addition
many programs made available two or three movies
weekly, concerts, picnics, campfires or dancing.
In two instances ball teams were developed and
challenged other teams in the area. For the most



part such activities were unorganized and entirely
voluntary. In one program entirely for boys,
however, there were organized athletics four
times a week in the late afternnon. All types of
sports were included and many passed their Red
Cross Lifesaving and water safety tests while
here.

In the commuter programs there was naturally
less opportunity for the extracurricular pro-
grams. Facilities of the host institution were
usually available but beyond a little tennis or
some use of the swimming facilities they were
generally not utilized. Most popular apparently
in these programs, were the pool tournaments
which were developed during the lunch hour.

Bull sessions continued to be a popular sport in
all programs, at meals, between classes and
after hours.

III. The Staff

While the staff involved in these programs varied
widely in types of training and experience, one
characteristic stood out as common to all and that
was a tremendous enthusiasm for working with young-
sters. Many had volunteered for the summer without
any special reimbursement.

A. Training and Qualifications: Program directors
typically were men with doctorates. Frequently
they were department heads. They were usually
men with many years of school and administrtion
experience. Instructors and research supervisors
were also largely persons with advanced degrees
in their areas of science. However, as secondary
teachers worked alongside the university pro-
fessors, the students seemed to consult one as
frequently as the other. It appeared that the
students did not respond to the advanced degree
but to that person's apparent grasp of the problem
at hand. In general, instructors were known as the
better teachers of the host institution's staff.

The counselors less frequently had Ph.D's but were
carefully chosen persons of experience and wisdom
in dealing withhigh school student problems. On
one campus counselors were of two groups. There
were older, experienced high school tea %ere plus
a second group of university undergraduates who
had special ability in dealing with young people.
Students appeared to like this age diversity, feeling
that the younger counselors had a better under-
standing of some of their problems.

B. Experience: Few of the directors had had actual
high school teaching experience but many had been
school administrators. Instruction varied from
those with only college teaching experience to those
with fifteen to twenty years of high school teaching.
The researchers were least likely to have had
secondary teaching experience, but many of them
had worked with college freshmen.

Non-academic work experiences at all levels in-
cluded numerous instances of association with the
Junior Acadamy of Science, Science Fairs, camp
directing and counseling, scouting, Y.M.C.A.,
Sunday School, and other activities involving young

people. Beyond this many had worked in in-
dustry, directly or as consultants, in the Armed
Forces, in government service such as the
Geological Survey or Park Service or had varied
other experiences in libraries, banks, hotels
or laboratories.

The dedication and enthusiasm with which these
staffs approached their summer tasks was noted
by almost every Observer. However, some
raised a warning about riding a willing horse too
hard.

In the 1959 report* it was noted that "staffing
and general administrative difficulties were
fewer in institutions where similar programs
had been offered in the past." From this it was
inferred that staffing would be easier as experi-
ence and faculty acceptance accumulated through
the seasons.

Observers for '60 seem to see this in a different
light. Several detected a growing uneasiness
that, however willing to give of themselves for
one or two seasons, men who are really operat-
ing on the frontiers of research have too many
other pressing professional obligations to be
expected to give attention to these secondary
school programs year after year. They strongly
urge that attention be given to this matter in the
hope of finding a solution before the problem be-
comes really acute.

IV. Teaching Methods And Procedures

A. Teaching Load: The number of students in classes
ran as high as 100, but 30 or 40 was more often
the case. Orientation programs had the largest
enrollment. Groups for laboratory work were
broken down into smaller units of one to three,
the largest reported being 25.

In no case did the Observers report any obvious
overload on the teachers, although those in the
Orientation programs were commonly carrying
full summer school loads and their responsi-
bilities to the science students were above and
beyond this. In the residential programs, two
noted that faculty members who lived on campus
with the students were oil duty practically 24
hours a day hough they might be scheduled for
only 5 or 6. Many teachers were free to give
all their time to the high school program.

13. Methods of Instruction: Just about every possi-
ble method was used here or there. Particularly
was this wide variety true in orientation programs.
Course programs depended more heavily on di-
dactic lectures with questions and discussion
periods and some use of laboratories or problem
solving. In this category, those programs where
the students were in residence allotted a greater
portion of time to laboratories than did the com-
muting programs, probably because the commut-
ers put in a shorter day on the campus.

* A Look at the 1959 National Science Foundation's
"Summer Science Training Program for High-
Ability Secondary School Students" A Report
Prepared for The National Science Foundation
By Richardson, Bellows, Henry & Co. ,Inc.

17 December 31, 1959
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In the Research programs there was less formal
instruction or lecturing and a greater dependence
on individual attention in laboratory work, casual
advice, recommended reading and laboratory
demonstrations.

The Negro programs utilized lecture, discussion
and laboratory methods, One of them held weekly
drills in mathematics.

.A tabulation of this proportioning of time for each
kind of program is shown in Table 10, These
data are essentially the estimates of the program
Directors, and are not the result of observation.
Not all were able to provide this information say-
ing all methods overlapped. In no case was any
previously and formally designed experimental
approach to teaching reported. Individual teachers
were trying out methods here and there which were
new for them. One Research program was using
high school students as research assistants on a
paid basis, which was an innovation.

Table 10

Time Distribution of Instructional Methods
In Summer Science Programs

e of Pro ram Lecture Laborator Other*

Orientation 50% 50%
33 1/3% 33 1/3% 33 1/3%

Course Programs

Commuter 80% 20%
70% 30%
60% 40%

Re sidential 50% 50%
33% 52% 15%
33 1/3% 66 2/3%
33 1/3% 33 1/3% 33 1/3%

Research Programs

Commuter 85% 15%
Residential 33 1/3% 33 1/3% 33 1/3%

* "Other" includes activities such as discussion,
demonstrations, problem solving, seminars, con-
sultations, etc.

C. Course Coverage and Direction: No one aimed at
complete course coverage in the traditional sense.
In one Research program students were actually
enrolled in college courses, mostly as auditors,
but some were meeting all the course requirements
and taking the examinations. Orientation programs
were highly organized and highly directed. Course
programs were almost equally so but with some
research studies in which students had opportunity
to initiate some activity.
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Even in Research programs, there was con-
iderable direction and organization in some.
Comments here varied from one extreme such
as "90% organized, 10% student initiated" and
"problem is set, student takes over" to the
other in which the comment was "self initiation
i expected."

D, Homework and Texts; There was homework of
some sort in almost all but the Orientation
program, and even there students did a fair
amount of their own volition. References in-
cluded some of high school level, mostly col-
lege and some even beyond. Half of the pro-
gram made use of texts or syllabi, mostly at
college level.

In connection with references there were vary-
ing attitudes toward these young students using
library facilities. For the most part, the stu-
dent seem to have been accepted, or even
especially welcomed with an effort made to in-
struct them on how to use everything the library
could offer. However, one Observer reported
a situation in which university librarians did
not wish to have undergraduates consulting the
technical periodical literature. This closed off
opportunity to become acquainted with much of
this and, although research advisors gave them
some reprints, this did not really make up the
deficit.

E. Other Methods: Field trips were commonly
utilized, and varied in frequency from 1 or 2
for the entire session to once a week. They
included visits to laboratories, to engineering
and industrial situations where science was in
use or research going on, to hospitals, to IBM
data processing center, etc. At least one was
an extended trip to collect geology specimens.

Guest speakers were an integral part of the plan
in all but three of the programs. Once or twice
a week was the usual thing. Subjects were
sometimes related to courses, sometimes not.
Reception varied but was usually enthusiastic.

Round-table of some sort apparently went on
most enthusiastically, and almost universally
at lunch time. Observers were inclined to feel
that these "bull sessions" among students, and
give and take sessions between teachers and
students were among the strengths of the pro-
gram. There was a built in advantage for this
where the students were in residence and little
opportunity, except at lunch hour, where students
commuted. In Research programs, this sort of
exchange went on almost continuously in the
Laboratories. Two Orientation programs had
periods specifically scheduled for round-table
conferences.

V. Recruitment and Selection

A. Who should attend these Programs: A general
summary of opinion resulted in the following
description:

"A student of superior ability, who i



highly motivated, with keen curiosity and
imagination. He should have a serious
vocational interest in science and be
socially mature for his age."

The point on maturity was made particularly in the
Research programs.

On the matter of how many times any one student
should attend, most schools indicated a preference
for one time only. Some added that if there was a
second summer, it should be in a different science
area or because of a very special interest to further
research, but one pointed out that a policy of no
repeaters makes the program available for that many
more students, Others felt the student who wanted
to return shouldn't be barred, but agreed that twice
should be about maximum.

B. Recruitment Procedure: Brochures were the most
commonly used method of publicizing the programs,
and most schools relied on them as their main re-
cruitment tool. They were sent to principals, mathe-
matics and science teachers and to counselors.

Both brochures and an application form were sent on
inquiries directly from students.

Commuter programs recruited only in nearby areas.
Most others limited mailings to their own county or
state. One college admissions office handled the
brochure mailing, sending them to every high school
in the state.

Other techniques included news releases to state
newspapers. Several inquiries came from out of
state as a result of NSF publicity, both printed and
radioed.

Although commuter programs seemed to limit active
recruitment to the local area, some students from
greater distances were admitted and enabled to parti-
cipate in the program by arranging to live within the
community. In at least one case, students were
housed with families in the area. These students
came not only from surrounding states but, in a few
instances, from the other side of the country.

Length of time allotted to the recruitment period was
influenced by several factors. Not the least of these
was the necessity on the part of any individual school
to be officially assured of the NSF grant before going
all out for recruiting.

Where the summer programs had come to be ex-
pected, some schools report that applications were
arriving from all over the country before the bro-
chures were in the mail. The earliest report date
for beginning recruiting was that of late January,
but most mailings were made in March and April
with final selections from mid-April to mid-May.

C. Applications Received: The total number of applica-
tions reported (for the 18 programs in this study)
was 3,756. Of these, 948 or about one-fourth were
accepted. This differs rather markekily from the
4,000 applications made in 1959 for admission to the
11 programs studied that year. Roughly 12% of
those were accepted.
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D.

Information as to the quality of 1960 applicants was
not available from all schools, but three report it
was difficult to make any final choice becat3,se of
the general high quality of all. Seven others rated
the top 1/2 to 2/3 of acceptable quality. Only one
reported that 50% were generally unacceptable.

Selection:
1. Boys versus girls: of the 948 selected, 303, a little
less than 1/3 were girls, 645 were boys, in other
words, a ratio of about 2 to 1 in favor of the boys.
Three of the 18 schools had no girls enrolled. This
was either because the program had been geared to
boys specifically, or because there were no dormi-
tory facilities for gir Ls, or because there was a hesi-
tancy to have boys and girls the first time a program
for high school students was tried. In the latter case,
however, the report is that if repeated next year, the
program here will be co-ed.

Boy to girl ratios on individual campuses differed
rather widely. In only three cases was there a pre-
set ratio. In the remaining schools the eventual
acceptances were largely male. Two report that they
might have had entirely boys except that they gave the
girls a "little edge" in order to encourage some en-
rollment on their part at all. In these cases, girls
constituted 1/4 to 1/3 of the total.

In the negro schools, the situation was reversed.
Girls were in the majority and it was the boys who
were given a little edge for encouragement. In
this group the economic factor was especially
evident. Many boys who would otherwise have been
interested and eligible found it necessary to earn
money in the summer months in order to continue
in school.

2. Selection Procedures: There was no uniform
pattern of selection. A need to improve and
refine the process was generally recognized.
In about one-third of the programs, selection
rested in the hands of the faculty with each
member reading and evaluating each applica-
tion. In other cases, it was the director and/
or assistant working independently, or per-
haps with a faculty member who made the
selection. In the commuter-research pro-
grams, selection was made entirely in the high
schools and the university had little or no
knowledge of the background of individual stu-
dents. In the Observer's opinion, some more
cooperative arrangement would have been
profitable.

Evidence which was weighted in making the
selection included:

a. Tests -Half reported some use of tests;
mathematics tests being most frequently
employed. Generally they do not seem to
have been given great importance. Four
reported considerable consideration given
IQ's but one research program made a
special point of not looking at IQ's.

b. Scholastic Records - High school academic
records were relied on rather heavily.



Teachers' Recommendations - Ten
weighted these heavily, especially those
from English, mathematics and science
teachers. Two considered them of little
value, largely because they were all so
good and did not differentiate among the
applicants.

d. Students' Written Statements - £hese were
required by eight, in some cases a letter,
in others, an essay on a scientific topic.
Such written' statements were useful in
tipping the balance one way or the other
in doubtful cases. One research program
which considered student interest of prime
importance required students to submit
a protocol of a research they thought they
might profitably undertake. If this were
found acceptable, a personal interview
followed.

e. Personal Interviews were utilized by three.
Others thought they might be desirable but
that distance and time made them generally
impractical.

f. Other Factors Considered included leader-
ship, intellectual ability, original thinking,
community standing, and similar general
terms without elaboration on how these were
measured.

E. Factors Which Influenced Application

1. Encouragement of teachers seems to have been
the most potent single factor.

2. Reputation of the institution appears to be tied
up with the feeling of prestige the high schooler
gains in working on a college campus. This
seems particularly true when his instructors
or laboratory supervisors are men of national
importance in the field.

3. Subject matter offered.

4. Location was important to commuter students
but of little importance to others, except in
sparsely settled areas where going to a metro-
politan area had appeal, or on the West coast
where Eastern students were attracted. Near-
ness to home or the parochial nature of the
school influenced others (or their parents.)

5. Time - Many preferred the early period directly
following school in o,-.der to have the remainder
of the summer for a job or vacationing with the
family. To some, the 9 week program appealed
as a "more solid course" than the usual 6 weeks.

6. Stipends and Cost - were mentioned by some,
but generally rated of little importance. We
must remember, however, that this is for those
who applied and were accepted. There is no
way of knowing how many ruled themselves out
on this basis without taking even a first step.
Observers were inclined to feel that a good many
able students were not represented for this
reason. They based this conclusion largely on
talking with students about their colleagues back
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home who did not apply.

7. Student to Student Carryover fr,om those who
had been in programs other years was a po-
tent factor in encouraging new applications.

8. Recognition of the value of such a summer as
it would lend weight and distinction to future
college admission and scholarship applica-
tions.

VI. Performance

In the opinion of the Directors practically 100% of
students were benefiting from the programs. The
degree of benefit varied from a very few who seemed
to be in a little too deep for comfort on up to those who
were taking it all in stride and pushing for more. The
attitude throughout, however, was one of sincerity and
enthusiasm.

As evidence of performance, 10 of the 18 schools have
examinations and/or reports in some form and send
some communication back to the high schools. Few
had any well organized plan for making use of such
records, but keep a copy in their own files as a coun-
seling aid if the student returns later for college.
Several, without written grade records, do 'send letters
on completion of the course to the high school teacher.
Four give the student a certificate of completion. In
one Research program which gives no examination,
each student gives a report of his own activities and his
estimate of the progress he i making. Both the in-
structor and an Observer rated these reports equal to
the work of college juniors or seniors. At another in
addition to progress reports, both oral and written,
there is hope for publication of research papers with
some of these students as co-authors. At the request
of the student, letters of recommendation will be sent
to any college he designates.

In the Course program the trend seemed to be toward
the more usual form of daily papers, and some graded
and some not, some returned and some not.

Research programs varied from those reported above
to those in which the student was left to decide for
himself whether his summer efforts produced better
work habits, knowledge or laboratory skills. Observers
were inclined to feel the latter too "open-ended" with the
result that students failed to find a proper amount of
direction, either internally or externally, to make the
program really profitable. Observers agreed that the
students showed intense interest, high morale and that
they are interested in and responsive to lectures.
Their attack on laboratory problems, their wide use of
notebooks, their after hour discussions all show high
enthusiasm and unusual ability. Instructors generally
judged the work of these groups as superior to that of
regular undergraduate classes on campus. One Research
program found that standards set by the staff and a sprink-
ling of older students aided in holding the whole program
to a high level with younger students meeting performance
standards expected of junior research assistants.

Loafing and horseplay were conspicuous by their ab-
sence. The isolated examples of "high school atmos-
phere", boredom, or uncooperation were due, in the
Observer's opinion, to lack of stimulating challenge and
occurred where students were doing fairly routine ac-
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tivities not of their own design or choice.

There was no report of any serious problems in dis-
cipline. For the most part everyone was too busy,
too interested and too excited about what was going on
in the classroom and laboratory. Probably the greatest
impact reported is the students' recognition that there
are other high school students just as bright as they
are. The opportunity to discuss with peers their mutual
problems, attitudes, ideas and ambitions has been of
great personal importance to them, this bringing good
minds together was mentioned many times. For others
the chief impact has been to crystalize their up-to-now
rather nebulous ideas of going on in science. In a few
students, it has brought about a decision not to go for
science. Another result has been a realization that
there are possibilities open to deserving students for
financial aid when it comes to college. Interestingly,
several report they now want to go into teaching instead
of professional practice as doctors or researchers.

Counselors were generally available. In only two pro-
grams did the Observers report a real need in this area.
In one of these, the director plans to make some of the
university staff available after talking with the Observer
about the need for experienced help on information re-
garding College Entrance Board Examinations, scholar-
ship applications, etc. One Observer thought more might
be accomplished in group discussions of how to judge a
college, holy to find those with, strong departments in
your area of interest, how to track down possible finan-
cial resources, apply for scholarship, etc. Not all the
questions were of this long range type. Some sought
out the instructors or faculty for technical advice, and
for suggestions and ideas on science fair projects. And
again, they have gotten into the more philosophical
approach of science as a way of life. The girls es-
pecially are concerned with the woman's role in science
and the question of home versus career.

VII. Follow-Up

Follow-up was perhaps the weakest or least developed
facet of the entire program. Nothing sufficiently or-
ganized and formal that it could be termed a real study
of the impact of the program on students, schools or
community was noted. However, ten reported they
were doing something. Five had recognized the need
but as yet had taken no action. Three had no plans
whatsoever.

Action seemed to include only rather generalized ideas
such as the following:

1. Plan to send questionnaire to students in senior
year asking their own evaluation of impact on
their senior work.

2. Try to determine where students go to college,
how they do and if they graduate.

3. Send questionnaire at the end of the program
asking the student's likes and dislikes.

4. Photos and news releases sent to home communi-
ties "to see what impact this has on the community."

One of the Negro colleges plans to check with the high
school counselors next year on the performance of
this summer's students. They will also make con-
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VIII.

tact with school principals and with the students them-
selves. They have hopes of finding funds for long-.
terrivfollow-up on honors won in college, participation
in school activities, degrees and further education
plans.

The Director of one program is making a thorough
study of temperament, motivations and abilities of
bright high school students in such a program with
the hope of eventual publication. This is the most de-
tailed study xeported.

Keeping touch with the students is being actively pur-
sued by ten, more or less incidentally by others.
Kinds of action include the following:

1. Send a postcard to the home address of each
participant each year asking if he is still in school
and what kind of record he is making.

2. Encourage students to write back to the faculty
for counsel and advice and keep them informed
of their progress.

3. An Alumni Day which brings back last year's
students to the campus while this year's atudenta
are still there or a reunion in the spring.

4. Circular letters.

5. Personal contacts, such as students who return
to use the university library, drop in informally to
see their old professors and supervisors.

6. In the program which has each year a center core
of second year repeating students, this group
sends welcome letters to those who will be coining
in for the first time.

Others report informal, unplanned, incomplete and
casual kinds of contacts, chiefly with those who
happen to return to the university as atudenta. One
Observer was particularly distressed that no one
was trying to make any studies of the behavior of
these students while they are on the scene and availa-
ble for test and observation. "An opportunity for the
collection of a very considerable amount of informa-
tion is slipping through the hands of the faculty,"
was Ma comment.

Non-Academic Facilities

Swimming, tennis, baseball, softball, golf, other
outdoor sport facilities were generaly available.
Game rooms, lounges, music rooms were likewise
available in Student Centers or dormitories. Social
evenings, concerts, dances, cook-outs, and beach
parties were frequently reported. Most used such
facilities was made in those programs in which stu-
dents were in residence. However, in the commuter
programs, students generally had access to such
facilities but since the students were spending less
time on the campus, they were not much used. There
were some reports of billiards, bowling, pingpong,
and other games during the lunch hour.

Living arrangements ranged from adequate to ele-
gant. For the most part, they were housed one or
two per room, except in one instance in which there
were three per room in order to get all of the students



into one dormitory. In another case, in which the
students were mostly commuters, eight from out of
state were living in one dormitory, two double bunks
in each room. These boys had made up self-governing
rules of making beds each morning and keeping the
room orderly. In this same program, girls from out of
town lived with families selected by the guidance coun
selor and approved by the Director. This seemed to
be working satisfactorily. At least one dormitory was
reported as air conditioned, others reported coin-op-
erated laundry facilities, and both boys and girls were
taking advantage of these. In one case, both boys and
girls were housed in the same dormitory but on separate
floors. The counselors also lived there and one was on
twenty-four hour duty each day. Some official dormitory
person was at the desk during the day.

IX. Special Problems

A. In the High School: No one foresaw any clear-cut,
real problems the student would face on his re-
turn to high school. Among those they thought
might arise were the following:

1. High school classes might prove less stimulat-
ing.

Z. Libraries might seem more meager and equip-
ment second rate.

3. Some might be a bit cocky finding they really
know more mathematics or modern techniques
than their teachers do when they return.
(Some are already recognizing this but for the
most part they were realistic about it and when
the question came up they were counseled to be
reasonable.)

Where there has been feedback from the school, it
appears teachers have been generally happy with last
year's students, many have made them class assistants
and anticipate doing the same this year. Schools
interested in developing similar programs were ex-
pected to receive students with open arms and give them
new leadership opportunities. Some students of previous
years have returned to feel their old curricula too limi-
ted and the courses too elementary. There has also
been some irritation in schools where the administration
does not permit such extra activities as Science Talent
Search or science fairs.

On the positive side, many students are planning to take
correspondence courses or otherwise arrange college-
level work in order to make up the deficiencies they
know they will find in their own high schools. Others
are organizing science clubs, making lists of books and
periodicals for the high school to borrow or buy in order
to upgrade their own facilities. Negro high schools tend
to be low in facilities for advanced mathematics and
science, but the students know this and know too that it
is part of this program's objective to stimulate a de-
sire to improve. One suggestion was that students
coming from this program will take back to their high
schools more respect for the "solid courses" such as
English and Social Science. One Observer picked up
a possible negative reaction in that students who were
not well selected and unable to keep up with this power-
house program in the summer might feel a sense of
failure. For the most part, however, there .was little
feeling that there would be any very big problem. For

22

the high schools it was felt that there would be no
particular problems but that returning students from
such courses would call attention to the need for
better courses within their own schools. It was
admitted that in small schools it may be difficult to
program for the'se superior students but where ad-
ministrators and teachers are interested in these
students they feel they will prove no problem.

B In the Colleges: On the whole, Observers and in-
structors anticipate these superior students will
cause any college less trouble than regular fresh-
men. They will come in with a more serious pur-
pose and a more mature approach as a result of
this experience. They should be wiser in their
choice of courses and majors and less likely to
flounder. An over-all effect on colleges eventually
may be to start their incoming freshmen higher up
the ladder as the high schools generally upgrade.

It is anticipated that colleges may find these students
bored if they are placed in regular freshman courses.
In one program they endeavor to help this situation by
asking the students to inform them of their college
plans as soon as they are complete. The Director
then writes the colleges concerned, letting them know
of the superior quality of this student, and something
of the work which the student has done in the summer
program. This gives the college a timely warning so
that they can avoid a mistake in the placement of the
student and be better prepared to handle him well.

There is a general feeling that high schools and
colleges are reconsidering curricular, entrance and
graduation requirements partly as a result of pro-
grams such as these. A committee of the Kansas
Academy of Science is conducting, through grants from
NSF, a series of conferences dealing in part with this
problem. In other areas, surrounding high schools
are sending observers with the intent of up-grading
their teaching. In Indiana, as a result of this pro-
gram, enrollment in Biology courses in the high
school has increased and a third year of Biology,
an introduction to bio-chemical research, will be
offered this year for the first time.

C. Effect on the Community: Knowledge of the effect on
the community is rather nebulous. In general, it is
felt that parents are pleased. A good deal of news-
paper publicity has been generated by these programs.
Many of the students, either at the college or on their
return to their local high schools, are asked to talk
before Rotary Clubs or other such public groups.
School boards are watching these programs with in-
terest and it was favorably reported several times
that newspapers and television stations were coming
to the college campuses to request information and
news of these programs and not waiting for it to be
pushed at them.

D. Should the High Schools Take Over ? The observers
were unanimous, after discussion with instructors
and faculty, that the high schools should not try to
take over these summer science programs. One or
two suggested that maybe if mathematics could be
provided, if real laboratories were supplied, it
might work out but even so the students would miss
the advantage of college atmosphere. For the most
part there was strong feeling that the high schools
could not handle the situation; that they are not set



up administratively for such functions; that is im-
portant to be in the university environment. One
observer reporting on a program in which high
school teachers were employed noted that:

"When the high school teachers lectured
there was a definite change of pace, a
definite inadequacy of scientific knowl-
edge and ability to convey it. This con-
vinced me once and for all that programs
of this kind must be carried out on a
university campus by university personnel.
The greatest mistake the NSF could make
would be to permit the high schools to take
over this program."

E. Administrative Problems: There was some re-
porting of lack of faculty interest and interdepart-
mental friction at the beginning. As the program
got underway most of these tended to disappear.
Some professors felt they were Navin; to spend more
time than they hid anticipated but the usual report
is of complete and dedicated cooperation. One
capable director finds most administrative problems,
if ignored at the moment, generally manage to take
care of themselves.

Some reported opportunities for enlarging student
horizons were slipping through the hands of the in-
dividual supervisors because they personally did not
think it important or had no time to do much about
it. These then should be handled by the central office
in the Observer's opinion. There are no reports of
granting college or high school credits for these
courses nor any expressed feeling that there should
be.

X. Financing

A. Comments on financing are summarized as follows:

1. Budgetary problems: Four schools found them-
selves running short of money, not due to any
NSF fault, but rather their own failure to anti-
cipate costs correctly. However, there was
some fretting about what seemed to be an NSF
tendency to take a proposed budget and make
a small cut in it, even though the institution
felt it was absolutely minimal as submitted.
One such comment is quoted, "As a consequence
of such cuts, institutions whose programs could
be quite good may become only satisfactory."

2. Faculty salaries: More financial support for
faculties was seen as a need in two or three
instances. Typical comments were: "More
financial support for staff might be in order so
that these people would not have to hold down two
jobs in order to do this one." "No salary is drawn
upon from this project for university professors,
nor are other teachers involved in the program
adequately paid. NSF and the public are getting
an awful lot of return on a very modest investment."

3. Other:

a. Another year, one school expects to extend
help to those students who really need it,
letting those who are able pay their own way.
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(It operated that way on some cam-
puses.)

b. More money could have been used for
lunches, recreation, and especially for
guidance.

c. The nine weeks' program may have some
advantages but it is also more expensive.

d. Dormitory type programs are more ex-
pensive to run.

B. Who bears the cost? There were almost eighteen
different arrangements for division of cost be-
tween the students and other funds. They could be
lumped, more or leas, as follows:

1. Board, room, and all or part transportation
provided. This was true for three. In one of
these, in addition, students each recieved
$60 compensation for work done as laboratory
assistants. Of this, the Observer remarks,
"It might be better to make it less so the
student doesn't feel he is just hired to do a
job, or make it more and put more initiative
and responsibility on the student."

2. All transportation costs provided: This was
true for eight.

3. Some portion of board and room provided:
In four programs, half this cost was provided,
in two others subsidy could be applied for up
to $90. Of 100 students in this instance, 72
had grants averaging $64 each. The remainder
paid their own way.

4. Students paid fixed sums: In these four pro-
grams, the fee varied from $35 to $200.

C. Coat in relation to Recruitment: In only two cases
did the Observers find anyone willing to suggest
that students could bear more expense than they
do now. These two thought possibly students
should pay their own transportation costs. As to the
effect on recruitment, there were two schools of
thought.

1. Some student responsibility is good, and may
even help rather than hamper recruitment.
To be willing to bear some portion of the cost
was seen as evidence of sincerity of interest.
Buying your own books, or whatever, may
make it more meaningful. Some kind of fee
may serve to screen out "buggy riders." No
one, however, argued for the student to pay
the whole coat, unless really able.

2. More, or all, expenses should be borne by the
grant, and stipends paid to equal what the stu-
dent might have earned in a summer. This
was the other stand, supported by arguments
that the need for summer earnings bars many
able young people from such a program, even
if expenses are paid. There was general
agreement that there had been many in this
summer's program who would not have come
had the cost been more, but no one knew how
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many more might have been interested had the
cost been less.

D. .Source of Financing

1. NSF bore the greater burden of financing for
all 18 programs though this varied from
approximately one-half the cost on up to most
or all of it.

2. Host institutions contributed heavily, although
their expenditures were often hidden in that
they included facilities, equipment, utilities,
overhead, janitorial services, breakage, and
frequently staff. Some provided student
board and room or scholarship funds.

3. Students contributed in varying degrees from
nothing but their own pocket money up through
one-half the cost of board and room, to $200
or all expenses.

4. Community contributions were not not..,c1
often. In some cases, a school board fur-
nished transportation, service clubs pro-
vided scholarships, or out of town students
for a commuter program were housed with-
out charge in homes in the community.

E. Future Financing: Except for suggestions made
above, almost all seemed to find the present
system quite satisfactory for another year or so.
For a longer term, there was some expression
of large contributions from state and community
in particular, and, where possible, from the host
institution and alumni of the program.

XI. General Comments

A. Quality of Staff and Teaching: Sophisticated was
the adjective most often used to describe the
teaching level. Others employed included
"superior, " "sound, " "college graduate level, "
and, in only one instance, "very ordinary."

B. Teacher's Interest: It was observed that teachers
were taking more time for preparation of lectures
and laboratory exercises for these students than
they did for regular classes. In some cases
interest was varied,: that is, in one department
there might have been more enthusiasm at the
beginning of the program than in some others.
As it all got wider way, however, this tended
to level off as teachers responded to the chal-
lenge and surprisingly high ability of this select
group. Descriptive terms used in referring to
teacher interest varied from "tremendous, "
"dedicated, " "intense, " to "sincere, but without
deep understanding of the real potential."

C. Facilities: Classroom and study facilities were
usually more than adequate. One Observer
reports them better than he was accustomed to
on his own campus. There were a few qualify-
ing notations, of a minor nature, such as "some
crowding because of remodeling" or "some lack
of air-conditioning."

Libraries too, were found to be very good. The
only complaint seemed to be an occasional case
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where they were not open weekends or where
undergraduate students were not allowed free
access to the stacks where the scientific peri-
odicals were stored.

D. The Spirit of the Program: It is not easy to tell
from studying these reports what accounts for
this elusive thing called "spirit" . It seemed
observable at its highest pitch in the Residential
Research programs, yet some of the Commuting
programs had it too. Some suggested that it was
more evident in the laboratory courses, but there
were instances of reported boredom where
students were in the laboratories all of the time.
Another suggests that the high morale he ob-
served was possibly due to the smallness of the
group (20 to 30). Yet there were others re-
porting fiqually fine spirit in groups of 60 to
100. What it seemed to boil down to was that
a good spirit existed wherever there was a
common feeling of unity and enthusiasm.

1. Unity appeared to grow most naturally where
the students both lived and worked together,
so residence contributed. In this way,
way, there was time after hours to com-
pare objectives for the future, to bat about
common ideas, and to stimulate each other.
On one campus on which there were a large
number of other summer school students,
the science high chooler were prdvided
with pins and lapel buttons which enabled
them to recognize each other in the crowd.
At the other extreme, in a residence pro-
gram which was just a little too highly or-
ganized and too formally disciplined, the
feeling of unity was low. Unity was high
in a commuter research group where, for
example, students worked out a produc-
tion line procedure for inoculating rats in
which everyone helped in order to finish
the job on time for a promised lecture.
Here, students had a strong feeling of
working together for the sake of the project,
even though they did not see each other
after hours.

2. Enthusiasm appeared to have been highest
where students were most personally and
deeply involved. Even in the laboratory,
if the students did not have some part in
the design of the project, or were with-
out knowledge of the how, the why, and the
what-comes-next, then enthusiasm waned,
excitement lessened, and boredom threatened.

E. Does the Program Measure Up to Its Aims?

In answer to this question, several Observers
reported , "Yes, and then some." This special
group felt the program had gone even beyond
their aims in the response from the students,
in their ability to grasp concepts, and in pro-
viding a new kind of atmosphere for these
students. For the most part Observers re-
ported original aims had been lived up to
and that some had done it with more spark and
life than others. Where there were some
weaknesses apparent, they could be categorized
as follows:
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1. Creative activities were given too minor a role.
Students needed more opportunity to be really
involved, to "get their hands dirty.",

2. There was a need for a more systematic plan
for follow-up.

3. Student selection needed refining.

4. Guidance could be strengthened.

F. The "Tough" Problems: Fourteen say they have
really no "tough" problems but among their minor
difficulties they noticed the following:

1. Students come with varying degrees of prepara-
tion.

2. Not all teaching in the program was done at the
same high level.

3. There was need to provide more guidance and
counseling in college and career choice. Per-
haps this could utilize some of the superior
high school teachers who could better interpret
the student problems to the college faculty.

4. A small liberal arts college has fewer recog-
nized leaders in scientific research than have
the larger universities.

5. One felt that recreational facilities could be
improved.

Two of the somewhat tougher problems involved
long -range-range administration and planning. In the
first case, the program to date has involved one
high school and chiefly one university medical
school man. Now other schools want to participate
in this program or develop those of their own. The
problem, then, becomes one of planning for deliber-
ate, controlled expansion since obviously the people
who made this program grow are limited. In the
other case, the program has developed at the re-
quest of 24 high schools who have turned to the area
college. The Observer seer here the problem as
one of attempting to tie up the loose ends which as
of now have no planned facilities for tarrying back
to the schools what has been happening to the second-
ary teachers and the students who were involved.
The university scientists don't feel this responsi-
bility. The Department of Education is on the edge
of the show and the schools which participate are
too diversified to agree on a mode of attack. "This
operation has many very promising ingredients for
large scale and long term educational development
but without agresive leadership and a carefully
planned program of operation many of these potenti-
alities are developed only slightly on a hit or miss
basis." He feels this feedback should go especially
to guidance personnel of the schools. He was dis-
mayed at the lack of couseling for guiding pupils
toward career possibilities or college admission.

One of the negro schools reports a third problem:
that of trying to make it possible to get more boys
in the program. Apparently, negro boys find it
necessary to work during the summer time and,
even if everything in the program is famished,
they could still not give up their summer work.
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One program, more than the others, had a
high school instead of a college feeling. The
teachers say this group lacks the spark that
last year's group had, but are at a loss to say
why the spirit has changed other than to indicate
that there are several other competing pro-
grams in the surrounding area. The Observer
talked with the students and their answers lead
him to feel that science teaching in their schools
had not measured up to that of the better public
schools. He raised the question as to whether
this accounts for the lack of quality and spirit
he found here.

G. What Evidences of "Effect" Should One Look For?
A summary of what Observers of the Summer
Science Programs felt might be looked for
follows:

1. Do the students turn up as lab assistants
in their own high school?

2. What happens to the high school curriculum?
Are any courses dropped, added or changed?

3. What is the attitude of the teachers, school
officials, parents, and returned students
to the program after they are back in their
own high schools?

4, Is there observable increase in the interest
in science, in the effectiveness of teaching,
or any enrichment in the curriculum as a
result of these programs?

5. Do students return with more vigor and
deeper interest?

6. How are these students utilized by the
teachers?

7. How many students enter contests, such as
Science Talent Search or National Scholar-
ship, and how do they fare?

8. How interested are they in current science
and engineering affairs, what special pro-
jects of their own have they started?

9. Have they furthered any portion of the re-
search programs in which they were in-
volved in the summer?

10. Have they continued contact with any people
who were responsible for their work in the
summer ?

11. Have they interested any other students?

12. Are they cocky, over-sophisticated?

Two Observers suggest that high school is too
soon to see much of the effect. Programs
essentially for supplement may not show the
effect, except in general maturity and in per-
formance later in college.

Two report an observed need for a reaction
conference in the fall in which the summer
staff, the high school principals, science-math



teachers, and guidance counselors would all
get together. In such a conference, they might
re-evaluate the program just past and plan
further for the up-coming one.

The really great need for follow-up which was
reiterated many times was nicely summarized
by one Observer who wrote: "The whole crux
of the situation as to what effect these programs
have is what these people do in college. I
think it extremely important that NSF itself
conduct a follow-up study or make a contract
with some suitable agency to conduct such a
study. I think the longer such a study is post-
poned, the less value it will be. The sooner
it is made, the sooner improvements in the
high school programs can be made, and the more
effective can college programs become. Such
a follow-up study will become more expensive
as time goes on, but in terms of the over-all
coat of the NSF programs and science teaching
improvement, the cost of this study will be quite
small. I am convinced it would pay larger divi-

dends than perhaps anything else in the program."

H. Attitude of High School Principals and Teachers
The attitude of high school principals and the
high school science teachers is generally en-
thusiastic and favorable. Those who are weak
teachers may be a little nervous about returning
students. Occasional principals say students
come back cocky and overbearing but a fair
summary was that of the Observer who said,
"These students come in the main from high
schools with stimulating teachers and return to
them, hence all are satisfied." There may be
schools where they would not be so received.
With both school administrators and the teache...s
involved appearing to be interested and sympa-
thetic, one Observer was surprised that they
were doing nothing about on-the-scene observa-
tions of these capable students, making com-
parison with other groups, or other observations
with a view to contributing to educational litera-
ture or developing greater insight into the prob-
lem of how best to handle these able young people.
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As Seen By Participating Students

The students' viewpoint was obtained through use of RBH Form
G answered during the final.week of the Summer Science Pro-
gram.

Most Popular Features:

The Courses and Lectures Themselves were the high ranking
feature in all the Orientation Programs. They included in
this the subject matter, its broad and interesting variety, some
opportunity for laboratory work and the advantage offered of
"doing-learning" in combination with "listening-learning."
The stimulating presentation and general high quality of in-
struction was noted.

In the Course Programs these same factors ranked either first
or second. This trend was less pronounced in the Resident
than in the Commuter programs though there is nothing to
indicate that residence per se was the differentiating factor.
Frequent note was made of the modern approach to the sub-
ject matter, as in mathematics for example, which was dif-
ferent from anything the student had met and which he rec-
ognized as unlike anything he expected to get later in the usual
college course.

Students at one Research Program gave high rating to the value
of the whale program as an orientation to science and its ap-
plication.

Actual Laboratory and Research Work was ranked first by
those in the Research Programs and also by those in the Negro
Schools. The latter found great satisfaction in the high caliber
of instruction, and in the opportunity to use their own equip-
ment in laboratory work on their own choice of project.

Freedom to choose a project, to participate in designing the
experiment and to set one's own pace without threat of in-
terruption or examinations, were specifically noted with great
satisfaction wherever these conditions prevailed.

The opportunity to be actively participating and doing, not
passively serving as a receptacle into which knowledge could
be funneled was greatly appreciated.

Contact with Stimulating Personalities was given first place by
students on one campus, and various aspects of it appear high
on the list of all. They included here the local instructional
staff as well as distinguished scientists who were frequently
brought in as guest lecturers.

In the Research Programs students valued the opportunity to
work side by side in the laboratory with scientists who had
already achieved.

Many students felt that the opportunity to meet and exchange
ideas, not only with senior scientists but with other equally
able students of similar interest was one of the most stimu-
lating and valuable aspects of the entire program.

Working in a College Environment was important to all the
students. They felt that they gained a pre-view of what college
really is like. They appreciated the superior quality of labo-
ratory equipment and facilities, and they responded to the
challenge of college instruction at a tempo above that they
had experienced in high school.

Guest Lecturers brought in news from the very forefronts
of science. Program administrators often went out of their
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way to arrange person-to-person conferences with such
men, which the students appreciated.

Field Trips and the opportunity they offered to see science
in action were included in the Most Popular Features list
in every program, but generally ranked lower than the
items just discussed. At least some valued them for the
respite they gave from the sometimes overwhelmingly
fast pace of lecture and laboratory work.

Knowledge and Skill Gained in Scientific Re ort Writin
was given high rank in one Research program.

Least Popular Features:

Most frequently mentioned dissatisfaction was the matter
of not enough time. They complain, almost without ex-
ception, that these summer programs were too short.
Perhaps it was less the length of the session and more
a feeling that they had not completed a project, or di-
gested the subject matter, or really got to the bottom of
some new fascination. There never will be enough time
for these young people to do all the things they want to do.

Some recognize and voice the thought that perhaps this
pressure was good for them but there is a general irri-
tation at programs so tightly scheduled as to leave little
or no time for individual activities, especially for the
highly valued "bull sessions" with their fellows. Students
on only one campus, on the other hand, list as their prime
complaint, a feeling of lack of accomplishment because
they had too much free time.

On the whole they appear as a group to deplore any wastage
of time, and list as examples: too long lunch hours, gaps
between activities, time consuming tests and questionnaires
(especially some low-level arithmetic tests which they
considered childish) picnics and park trips, required
participation in recreatic:ial exercise or in evening music
and art programs, repetitious homework, spending week-
ends at home when they could be working on projects, etc.

Classes too long:

Some classes which ran for 90 minutes were considered too
long without a break. Some evening lectures were found too
long also, with a hard day of lectures and laboratory al-
ready behind them.

Classes not well timed:

One group complained about long afternoon lectures in the
summer heat. These preceded the laboratory session. In
another there was an early morning lecture-seminar at which
neither lecturer nor students were at their best. Saturday
morning classes were unpopular.

The Program:

Complaints revolving about the courses offered were usually
a reflection of the primary interest of the students, in that
each would have liked more offerings in his special interest
and tended to regard as a waste of time those which lay out-
side that area. Other "gripes" in the program include:

Paucity of Laboratory Work and opportunity for individual
projects, reported especially in Course programs.



Repetition within the program, this appeared to happen most
frequently with guest lecturers.

Repetition of high school -- This depended on the background of
the student and they usually recognized that what was repetitious
for them might not be for someone else, but suggested that a
different selection of students might eliminate this factor.

Too much listening, not enough doing -- came in for complaint
chiefly in the Orientation and Course Programs.

Instruction And Methods:

On the whole there was admiration for the high quality of instruc-
tion but there was general lamenting over other matters.

Burdensome Homework was noted and with complaints that it was
not a substitute for liroratory experience. Sitting up until 3 AM
to grind out repetitious exercises in homework was resented
chiefly as a waste of time.

Teaching "Over-the-Heads" of student's again reflected the di-
versity of background preparation in many cases. Courses too
"hard" were also a probable indication of need to look more
carefully at student selection.

High School Teachers as supplements to University staff were
strongly objected to by the students on one campus.

Insufficiencjr of Individual Help in doing research projects.

Writing Reports and Protocols seems to have drawn some of its
unpopularity from failure to brief students as to how to write
them. As a result they were often frustrating for the writer and
boring for the listening class when read.

Student Selection and problems arising therefrom turned up not
only in some who had difficulty in keeping up in the classroom
but also in fitting harmoniously into the group. There is some
reporting of fellow students whose serious science interest was
questioned, and some reference to "odd-balls" and "goof-offs."

Other:

Rules and Requirements were a source of annoyance to some.

Compulsory Recreation was the most frequent source of com-
plaint. While some lamented a lack of time for any recreation,
they apparently wanted it at their own time and resented having
time set apart for it which interfered with completing somethingelse.

Curfew or other rigid rules which indicated regarding them as
children were disliked after acceptance in the laboratories as
young adults.

Tedium of Laboratory Work appeared on the unpopular list in
the Research Programs. "Waiting for things to evaporate" and
chores such as washing the animal cages as well as other repe-
titious procedures were not favorably regarded.

Tedium of Commuting appeared, naturally, in those programs
with commuting students. Early rising, long, hot bus or sub-
way rides and again the urgent feeling that time was being wasted
were the usual complaints.

Social Outlet: The only evidence of any real discontent on this
score was in an all male program where the highest praise
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anyone could give was to the effect that what there was,
was all right, but it was evident they felt it had been in
short supply and not too well planned. Absence of girls,
however, was apparently the basic lack.

Generally students seemed not to be particularly interested
in organized entertainment and didn't want to feel required
to participate. The arrangement that seemed to work best
was reported in those programs where the young people
planned their own entertainment, pacing it to meet their
own need with a result they happily tagged as "just right."

One Research program had special praise for the enter-
tainment feature, interestingly because "it didn't inter-
fere with their work."

In one of the residence programs entertainment was felt to
be no problem during the week but on weekends some felt
a certain emptiness.

Food was a source of complaint in only 2 instances.

Financing was troublesome also in 2. In one case checks
were late in arriving, in the other expenses proved greater
than anticipated with resulting strain for some.

In several programs large numbers of students found nothing
to put on the Unpopular list, and in one program there were
no expressed dislikes but frequent affirmations that it was
"wonderful, " "couldn't be improved, " etc.

Facilities were generally highly rated.

Libraries were frequently described as "impressive" and
personnel friendly. Where criticism occurred it was likely
to be because the library was closed week-ends, or these
young students were denied free access to all books, or some
references were in short supply.

Laboratories generally drew enthusiastic approval for equip-
ment and supplies.

Classrooms were generally good. In one there was protest
over "squeaky chairs" which interfered with hearing the
lecturer. The fact that students in this program seemed
generally overscheduled and pushed to the fatigue point may
have resulted in their overreacting to this annoyance. In
another case the classroom had been designed for elemen-
tary school children so blackboards were uncomfortably low.

Living Facilities were generally good. Only one case of
some crowding was indicated with 4 students in rooms de-
signed for fewer. Food was mentioned as being especially
good on 1 campus and only on 2 was there criticism.

Students: The usual report was that at least one half the
students held each other in high regard. Adjectives commonly
used were "brilliant," "stimulating," "of astonishing ability, "
"vigorous," "cooperative." In most of the programs there
were a few exceptions who were referred to as "know-it-alls, "
"rowdies, " "clods" or "loners". Student criticism of their
fellows was more often directed at their attitudes than at their
abilities. This was most likely to take the form of immature
behavior, "goofing-off" or lack of diligence in applying them-
selves to the task at hand. All this was of deep concern to the
more serious students.

Teaching, for the most part, was widely acclaimed. Most
frequently mentioned on the credit side was the challenge the
student felt in his first exposure to the lecture method at the



college level. The general reaction was one of awe at the a-
mount of inflormation which could be packed into one such
session. Recurring with almost equal frequency was appre-
ciation of the clear, understandable and effective presentation
most of the faculty made. Other favorable comments included:
Use of skillful lecture demonstrations, individual attention,
encouragement to independent thinking, use of small groups for
activities, use of visual aids, excellence of laboratory guidance.

About 50% had some reservations about some of the teaching.
These included: Teaching which went "over-the-head" was
"too fast" or "too deep." Such criticism seemed to stem from
the dissimilarity of background preparation in the student. The
same subject in the same program might, for instance, be
described as "too hard" by one with no previous exposure and
"repetitious" or "too easy" by one who had had some high school
work in the area. Some who were finding it difficult to keep up
to the pace of the class were inclined to blame the instructor.
Others felt there was an effort to cover too much ground in too
little time.

In the Orientation programs there was some evidence of desire
for a more active role in a predominantly passive program.
A few felt that at least a portion of the faculty were not really
interested in the program (though it should be noted that a great
number indicated the evident deep interest the great majority
of the staff showed).

In one program students were critical of the high school teachers
who supplemented lectures by the University staff. In this
instance the Observer also commented on the lower level of
ability of these particular teachers.

In the research programs students were sometimes annoyed or
puzzled by lack of clear-cut direction where a non-directive
technique was employed. In others where a "Sponsor" or
"Research advisor" approach was used, some of the students
"got lost" in their work through lack of communication or
understanding with the sponsor.

Texts, References, Lectures: Texts were used regularly in
six of the Course Programs and one Research but there were
none in two of the Orientation Programs, one Course Program
and one Research. Others made reference to them here and
there. Student reaction to texts when they were used varied
from "too general, " to the belief that they were too difficult
and highly specialized.

In two of the Course Programs, texts were provided free of
charge. In the Research Programs there was some complaint
about their high cost and a feeling that they should have been
provided.

Students gave an enthusiastic receiption to lecture summaries
which some instructors prepared and c otributed. Without
exception they found these helpful and ,requently expressed a
wish that they be available in all classes, even before the
lecture was given.

Bibliographies of references were provided in one course Pro-
gram but without any special pressure to use them. The
students appreciated having them, however, for future use as
well as during the session.

Libraries, on the whole, were well used and the reference
material needed appeared to be available in all cases. Special
mention was made in one Course Program of the fact that the
staff made their own personal libraries available to students.

A special device which students found useful in one Research
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Program took the form of regular weekly meetings in which
students discussed their project work.

The Program: Students from some 10 of the sampled 18 felt
that the Program had been entirely successful in achieving
its goals. In the remainder there was a division of opinion
varying from 50% to 80% who thought this was true, while
the rest of the group had reservations.

These reservations seemed to depend on the student's own
background. Some felt certain courses should have been
included and others omitted, others would have omitted.those
the first especially prized, etc.; some found the pace too
fast, coverage too sketchy. Some in courses were disap-
pointed at too little laboratory, some in Research labora-
tories would have liked some more concrete courses.

Typical descriptive phrases used by those who felt the pro-
grams had been successful were "Tough, but well balanced, "
"good opportunity to get more in your special yield yet be
exposed to a wide range of others, " "effectively planned,
content well chosen."

Expectations

In a few cases there was unanimous agreement that the whole
session had lived up to or exceeded expectations. In the re-
mainder 25% to 70% found it had fallen short in some respect.

Most frequently mentioned was the fact that they had expected
to do more hard studying, less watching and listening, more
"real science" in laboratories, less orientation. Again some
found the subjects treated in a more cursory fashion than they
expected while others found some topics too deep.

Time to pursue individual activities, to socialize, and to
catch up generally was less than some had expected. There
was a strong reaction on this score in one program in which
the relentless pacing and excessive homework assignments
almost "broke the camel's back."

Some Research students felt the need of more guidance, were
not sure High School students were ready for so much freedom,
or were disappointed at not being able to work on a project
of their own design.

Recommended Improvements

Suggestions made by the students served them as a general
summary of points made in preceding paragraphs. The
suggestions made most frequently included the following -

Recommendations as to Organization of Time

1. There was an almost unanimous plea to lengthen
the summer session or lessen the amount of
material included. The feeling was that too much
was crammed into too little time. This feeling
was especially strong in the Course Programs.

2. Provide more leisure for more individual activities
and time to digest new material more thoroughly.
Shorter class periods and no Saturday classes were
also recommended.

3. Eliminate time wastage by more efficient scheduling
of events so time gaps between are lessened, lec-
tures don't interfere with completion of lat oratory
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work, etc. Too many questionnaires and tests of
an elementary nature were mentioned here also as
time wasters, also excessive homework repetitive
in nature or of "busy work" type. Lecturers who
repeated or overlapped what another had covered
were also felt to have wasted the student's time.

Organization of Program

1. Courses offered - avoid repetition of High School
material, allow students some choice of courses.

2. Course Content - rathr generally they asked for
more "meat", less generalization and more con-
crete work requirements through homework assign-
ments, tests, etc.

3. Balance lectures with projects - Classroom oriented
programs found students asking for more laboratory
and project opportunities, outlets for the "urge-to-
do-something" themselves, not listen passively to
others - Research programs, at the other extreme,
found students asking for more lectures, courses,
trips, supervision, etc. both for variety's sake
and because they were sometimes lost in too much
freedom.

Better Organization of Entertainment

1. Provide more of the mixing - socializing variety
for both boys and girls, fewer old movies, possibly
some organized athletics, no mandatory recreational
activities.

Improve Student Selection

1. Give more attention to maturity and seriousness of
purpose, not just scholastic ability. Admit larger
numbers of students from wider geographical areas
since diversity of background is stimulating.

Improve Living Conditions

1. Some suggestions were made here as to meal hours,
food, more rigid enformcement of quiet hours in
dormitories, etc.

Scattered suggestions were made such as providing more
counseling as to college and vocational choice, improving
detail and accuracy of preliminary brochures, eliminating
high school teachers who supplemented University lectures
in one program, and commuters who had already spent
considerable time in travel were especially sensitive to
activities which were widely separated on the campus.

Looking Back

In January 1961, about 6 months after the Summer Science
Program ended, the students who had attended were again
asked to report what they liked most about their Summer
Science Program and what they liked least about it. Two
"open-end" questions, under the heading "Brickbats and
Bouquets" were asked. The coding of replies was done
on the basis of analysis of a sample of answers. Their
comments are shown in Table 11. Favorable character-
istics were more frequently listed than were unfavorable.

The most frequently mentioned of the most liked character-
istics was contact with stimulating personalities, followed
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by the courses or lectures themselves. Working in a college
environment appealed to many atvi particularly to the boys.
The SSP faculty was mentioned by a fourth of the students.
The field trips also came in for substantial mention. It is
particularly interesting to note that about one in twelve
mention the guidance and counseling. There has been a
feeling that the guidance counseling aspects of the Summer
Science Programs should be strengthened, although in terms
of the close working relationship of faculty and students it
is believed that it is much stronger than indicated by the
Observers.

Among the least liked characteristics most frequently men-
tioned was too much material covered. This was mentioned
more frequently by girls than boys. This may be related to
adequacy of subject matter background to handle the con-
cepts of the course. Lack of or inadequate scheduling was
mentioned. "Other students" came in for some mention.
Whether other students would be mentioned more frequently
if they were a random sample of high school Juniors rather
than such a select sample of able individualists is not known.
There was a little complaint about too little homework,
testing and the like.

Table 12, Reactions of Students to the Summer Science Pro-
grams, offers some of the more substantial information re-
garding the immediate impact of summer science programs.
The boys and girls in the Experimental groups were asked
to indicate the courses covered in their 1960 Summer Science
Programs. These include about 40% indicating multiple
sciences and about 20% mixed sciences plus mathematics.
More specifically named sciences did not occur as fre-
quently, indicating that the bulk of the students as they saw
it were exposed to a variety of courses or topics. This
could, of course, reflect the fact that orientation programs
were essentially multiple science programs and involved
the largest number of students.

Almost half of the boys and girls, as the result of their
Summer Science Program experiences, carried over pro-
jects or special studies from their SSP to work on during
their spare time. These projects varied from outside reading
and study in mathematics and science (about 15% of the total
number of students) to experimental work in a variety of
topics (about 20%). The fact that such a large proportion of
the participants in the Summer Science Program did carry
over, projects and special studies to work on later is strong
evidence of the impact of these programs. It might be
added here that several of the winners in the 20th Annual
Science Talent Search (1961) indicated their projects were
related to work they had done in a Summer Science Program.

Another view of the attitudes of students toward the SSP may
be reflected by comparing what they expected to find in their
Summer Science Program with their answers to the same
questions six months after the experience. Their answers
were limited by the answers provided as a check list. The
questions, answers and response. frequencies for boys and
for girls who attended a Summer Science Program are shown
in Table 13. The first three questions shown in the table
are essentially one, but divided for convenience in the pre-
sentation of the data. In each of these questions the students
were asked to check as many of the things on the list as they
thought would be a part or a result of the Summer Science
Program.

The columns "To Response" show the per cents of Males
and Females who marked each choice before they had attended
their SSP.



Table 11

"Bouquet and Brickbat Page. "

Item

cio Response

(Expo rimental)

Male Female

Male

vs.
Female

31. What did you like most about the Summer Science Program?
a. The Summer Science Program faculty 25 25 0
b. Teaching methods used 14 17 0
c. The courses or lectures themselves 46 51 0
d. Actual laboratory and research work 33 42 F
e. Contact with stimulating personalities 49 54 0
f. Working in a college environment 33 24 M
g. Guest lecturers 11 13 0
h. Field trips 19 26 0

Library, classroom, and laboratory facilities 8 15 F
j. Living facilities 7 6 0
k. Recreational and social activities 12 14 0
1. Food 2 0 0
m. Texts, references and teaching aids 2 0 0
n. Knowledge and skill gained in scientific report writing 1 6 0
o. Individual attention 5 7 0
p. Guidance and counseling 6 7 0
q. Other 3 6 0
r. Everything 1 1 0

32. What did you like least about the Summer Science Program?
a. Not enough time 4 6 0
b. Too much material covered 18 29 FF
c. Classes not well timed or scheduled - Lack of planning 8 11 0
d. Not enough laboratory work 9 8 0
e. Repetition within program 7 4 0
f. Repetition of high school materials 2 2 0
g. Too much listening, not enough doing 2 2 0
h. he faculty 6 4 0
i. Teaching methods 5 3 0
j. Too little homework, tests, etc. 8 11 0

k. Other students 14 12 0
1. Burdensome homework 6 3 0
m. Library, laboratory, and classroom facilities 3 3 0
n. Living facilities 1 1 0

Food 1 4 0
p. Insufficiency of individual help 3 2 0
q. Rules and requirements 2 1 0
r. Recreation, compulsory or too little 6 6 0
s. Other 9 6 0
t. Nothing 21 18 0
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The third column compares the per cents of males and fe-
males making each choice.

The entries in the column "Male vs. Female" are as follows:

MM: The % for Males exceeds that for Females
at the 1% level of confidence or better.

M: The % for Males exceeds those for Females
between the 5% and 1% levels of confidence.

0: There is no significant difference.

F: The % for Females response exceeds those for
Males between the 5% and 1% levels of confidence.

FF: The To for Females responses exceeds those for
Males at the 1% level of confidence or better.

The last two columns of the table show a comparison of the
%'s marking each response before the SSP and six months
after the SSP. The entries in the column are as follows:

++ the % of Post SSP responses exceeds the Pre SSP
responses at the 1% level of confidence or better.

the % of Post SSP responses exceeds the Pre SSP
responses between the 5% and 1% levels of con-
fidence.

0 no significant difference.

the % of Pre SSP responses exceeds the Post SSP
responses between the 5% and 1% levels of con-
fidence.

the % of Pre SSP responses exceeds the Post SSP
responses at the 1% level of confidence or better.

The comparisons of the per cents of boys and girls who checked
each of these items before they went to SSP and again the middle
of the year following their attendance as they look back upon
their experience offer further light on the attitudes of the par-
ticipants.

They found more lectures by outstanding scientists than they
had assumed. They had less work on research projects than
they had expected. They had more lectures by college faculty
members and more conferences with faculty members than
anticipated. The amount of independent research work was
less and there were more lectures on all branches of science
than had been anticipated. They participated in many non-
academic program activities to a greater extent than they had
anticipated and participated in roundtable discussions with
other students less than expected. Socially the students un-
derrated the SSP's, attending more student dances than they
had expected to. Fewer boys thought it would make it easier
for them to get into college. There was also a decrease in the
proportion of boys who thought it would help them to decide
what field to major in in college and fewer indicated that it
had taught them to use a lot of different equipment not yet
known. There was a significant increase in the per cent of
boys who indicated that this had taught them to study better.

The answers to the instructions to mark the three items they
would "most like" to have in the program were not as informa-
tive as the instruction to "check as many as apply."

The frequencies for the "three items they would most like to
have in the program" included lectures by outstanding
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scientists, work on research projects, a lot of laboratory
work, increase in knowledge of a particular science, help
in deciding what field to major in in college.

The comparisons in their Before and After SSP views are
of interest. In general there was less of independent work
than anticpated and more lectures by college faculty mem-
bers and outstanding scientists covering all branches of
science.

In terms of the students expectation of effect on their high
school work, at least half thought it would help their high
school work, increase their knowledge of the subject, and
perhaps increase their interest in a subject. The only
change in response from Pre to Post SSP of any statistical
significance is the increase in the number of boys who said
"none".

The students have greater expectations of an impact of the
Summer Science program on them personally than in terms
of their high school work. Almost half expected to "improve
their personalities, gain an opportunity to meet people and
make friends." For the boys this didn't entirely live up to
expectation in that precise manner, but for both boys and
girls there was a significant increase in those who believed
that it increased their maturity.

In answer to the question, "Would you attend a Summer
Science Program this summer if you had to pay all your
expenses, excluding tuition or expenses and tuition?" -
two out of five indicated that they would attend even if they
had to pay both expenses and tuition. About a fourth would
not attend if they had to pay either tuition or expenses.
And another one-fourth still would attend if they had to pay
for tuition but not both expenses and tuition. The answers
to these questions regarding who pays for the privilege of
SSP does not completely clarify the issue, since these are
the responses of boys and girls who did attend.

There has been real fear that if students were required to
pay the real cost for this opportunity many bright boys
and girls would be excluded and the SSP would become a
privilege only for the children of better income groups. On
the other hand, there has been some feeling that it has been
used by a few to give them a way to spend the summer thrlt
was socially acceptable and keep them at least busy enough
to be out of mischief.

On the basis of the data offered it seems reasonable to
assume that etudents feel, and perhaps their families feel,
that they could afford to pay part or all of the students'
expenses but that adding tuition to this might raise some
questions regarding attendance. Whether these questions
or whether the answers reflect real financial hardship, as
they must in many cases, or whether it is a break with the
tradition of full summer for vacation being expressed in
terms of dollars, one can't be sure.

The students, themselves, believe that the financial aid
given for Summer Science Programs is fair and believe
that their parents feel the same way. Inquiry might be
made in a selected number of high schools as to irlividuals
who were recommended for Summe r Science Programs but
who did not go because they felt they must earn money.

It is of interest to know how the students believe they were
selected for attendance of Summer Science Programs.
Some of their opinions (Pre SSP) are shown in Table 14'.
Most of them indicated in answer to the question, "How
were you selected for the Summer Science Program?" that



110r2=1..9........04$:11.1.M.00,

Table 14

Students Opinion as To How They Were Selected For SSP

Item

To Response

(Experimental)

Male Female

Male

vs.

Female
(Pre)

111-24 How were you selected for the Summer Science Program?
1. Made application, description of procedure for applying.
2. Approved by some school personnel (Teacher, Prin-

cipal, etc.)
3. Grades, Test scores
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13
26

39

10
30

0

0

0
4. Don't Know
5. Miscellaneous
X No Data

9
10
4

9
9
4

0

0

0

111-25 What do you feel were the two factors which were most impor-
tant in your being selected?(first factor mentioned)
1. Grades, tests scores, scholarship, awards 69 69 0
2. Recommendations 11 10 0
3. Desire to attend, science interest 7 8 0
4. 0 utside research, science activities 3 3 0
5. Courses taken

1 2 0
6. Persona lit , attitude 0 0 0
7. Essay or interview 0 1 08. Don't know 0 0 09. Miscellaneous 4 4 0
X No Data 2 1 0

111-26 What do you feel were the two factors which were most impor-
tant in your being selected ? (second factor mentioned)
1. Grades, tests scores, scholarship, awards 27 31 0
2. Recommendations 27 27 0
3. Desire to attend, science interest 18 17 0
4 0 utside Research, science activities 6 3 0
5. Courses taken 2 2 0
6. Personality, attitude 2 3 0
7. Essay or interview 2 3 0
8. Don't know 0 0 0
9. Miscellaneous 10 10 0
X No Data 5 4 0

111-30 What would you do this summer if you were not attending this
program?
1. Nothing - it around 1 3 02. Visit friends or relatives, trip, vacation 6 9 0
3. Work in non science job - unspecified "work" 52 37 MM4. Work in science job 2 3 0
5. Study, go to summer school 11 19 F
6. Work and vacation 20 19 0
7. Miscellaneous 6 10 0
X No Data 2 2
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it was through making application and described the procedure
that they used. More than one-fourth indicated that grades and
test scores were a basis for, their selection, and some over
10% indicated approval by someone in the school system such
as a teacher or prinicipal wah the basis.

The factors which they believed most important in their selec-
tion were: school grades, test scores, scholarships and awards,
followed by recommendations, presumably by teacher, coun-
selors and principals. Another factor mentioned was the desire
to attend and interest in science. It should be noted that the
answers to theae do not represent necessarily the real basis of
selection but the bases on which the students believe 'they were
selected. The answers to Question 111-30, "What would you
do this summer if you were not attending this program?" are
very similar to the answers of those who were not privileged
to attend the program.

With a written questionnaire, it is not easy to get the real
reasons for selecting a particular school or program or at the
factors that were really the most pertinent in getting this in-
dividual moving toward such a goal. Two questions were asked
of the Experimental Group - those who were to attend a Summer
Science Program. These are shown, with the percents giving
each answer in Table 15 . In answer to the question, "Why
did you select the parti^-,lar school or program that you aia?"
most answered, "Interest in the courses or program offered."
The next largest group of responses was, "Near home or
Location of the school." It is interesting to note that signifi-
cantly more boys gave this answer than did girls. One out of
ten said that this is the only program of which they were aware.
In answer to the question, "Who was most influential in making
up your mind to apply to the Summer Science Program," the
Science and Mathematics teachers stand out. This may also
be related to the feeling of the Science and Mathematics
teachers that announcements and information regarding the
program should come directly to them rather than indirectly
through principals and guidance counselors. One out of seven
of the E group indicated that their parents were the most in-
fluential in getting them to apply to a Summer Science Pro-
gram. There was no significant difference in the answers of
boys and girls considering the fact of the teacher's influence.
It might be well to look into ways and means of making more
effective and uniform use of teacher's judgment in the selec-
tion of students to attend the Summer Science Programs.

It may be valuable also to compare the responses of students
who had applied for arimisston to an SSP but who were net
accepted by schools in the sample of 18. Table 16 shows the
answers of the Comparison Group C-1 to Question III-19.
This group of students are those who had applied fo admission
to the Summer Science Programs but who had not been accepted.
The real reasons for their non-acceptance are not known.
Inevitably, however, some were not accepted because there
were more applicants than there were spots to be filled. These
students were asked, "if you applied and were not selected,
why do you think this happened?" Table 17 shows their re-
sponses. A few replied that they did not know. Still more did
not answer the question at all, which suggests that they did not
know. The largest single reason given was competition. Dis-
tinctly more of the girls indicated this as the reason they
thought they had not been selected (33% as compared with 19%
of the boys). A few of the boys, but none of the girls, suggested
that late application could be the reason. Almost 10% of the
students thought their low high school grades had disqualified
them.

Table 17 shows the answers to the next question which one
would normally ask under these conditions. "If you are not
going to attend the Summer Science Program, indicate your
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plans for the summer." In Comparison Group C-1, those
who were named as alternates, approximately three out of
five boys and one out of four girls indicated work in a non
science job. The next largest answer category is "Work
and Vacation" indicated by more girls than boys. In the
Comparison Group C-2, those boys and girls nominated
by their high schools as comparable in ability and interest
to the students who attended Summer Science Programs,
more boys than girls indicated they expected to work in a
Non-science Job. More C-2 students than C-1 students
planned to work in non-science jobs. This may be true
because such students had earlier made plans for a non-
SSP summer. Very few in either C-1 or C-2 indicate that
they expected to work in a Science Job. It is entirely
possible that Summer Science Jobs could be further devel-
oped as part of a program to increase the intensity of
interest and motivation in Science careers.

Two other questions from Form H may be of interest in
describing the Comparison groups. These questions were
asked in January 1961, six months after completion of the
studied SSP's. Table is shows the questions and responses
of the two groups. As one might expect, the great majority
of the C-1 group would like to attend a Summer Science
Program. It is interesting to note, however, that only three-
quarters of the C-1 Group said they knew anyone who had
attended a Summer Science Program while well over ninety
per cent of those in the C-2 Group had known such a person.
It should be remembered that the C-2 Group are those named
by the high schools as the Comparison or Control students
matched to the individual students from their schools
who did attend a Summer Science Program during the summer
of 1960.

In order to find out more about the kind of publicity needed
to reach the students who might be applying for the Summer
Science Program, several questions were included in Form
A to be answered by all the students, Experimental and Com-
parison, prior to the 1960 Summer Science Programs. These
are shown in Table 19.

In answer to Question 111-13, "How did you first hear about
the Summer Science Program?" - all apparently had heard
of it, mostly through their teachers who were not counselor s.
Over half of the Experimental Group indicated such a teacher.
The C-1 Group did not differ significantly from this, but both
boys and girls in the C-2 Group showed some smaller per-
centage who had first heard of the program through their
teacher. About ten per cent indicated the counselor, and
about as many indicated some other student as the source.
The answers to this question indicate a variety of channels
of information. This suggests that the program of announ-
cing and publicizing the Summer Science Programs should
employ a variety of approaches and media in order to reach
most of the people who should be reached. The answer
"Yes" to Question 18 may be quite important. 59% of the
boys and girls indicated that their grades were about as
good as those of the individual they knew who had been selec-
ted. And further, within the Comparison Groups, the answers
did not differ significantly from those of the Experimental
Group with the exception of the boys in the C-2 Group, which
differed at the five per cent level of confidence.



Table 15

Why Students Selected Their SSP

% Response Male

Item (Experimental)

Male Female

vs.
Female

22. Why did you select the particular school program
that you did?

1. Only place accepted 3 3 0
2. Interest in courses offered, program 39 46 0
3. Reputation of university 8 7 0
4. Near home, Location 18 11 M
5. Suggested to me 4 3 13

6. Good chance of acceptance 2 0 0
.7. Financial reason 3 2 0
8. Only one aware of Teacher's choice 10 11 0

9. Miscellaneous 10 15 0
X No Data 2 1 0

23. Who was most influential in making up your mind
to apply to the Summer Science Program?

1. Me, Myself 9 12 0
2. Science or mathematics teacher 38 45 0
3. Other teacher, principal, superintendent 6 6 0

4. Parents 14 14 0

5. No one person 1 0 0
6. Other student 3 2 0
7. Counselor 8 9 0

8. Miscellaneous 7 10 0
X No Data 4 3 0

Item

Table 16

Student's Opinion As To Why Their
Applications For SSP Were Rejected

% Responses of Male s

Comparison
Group 1: vs.

Male Female Female

111-19 If you applied and were not selected, why do you
think this happened?

1. Don't know 12 9 0
2. Didn't have required courses, Not enough science 8 7 03. Competition 19 33 FF
4. Late application 6 0 M
5. Low high school grades 10 8 0
6. Disqualified by tests 2 0 0
7. No science projects 2 6 0
8. Location of host institution 1 0 0
9. Miscellaneous 22 19 0
0. No Data but attended previously or stated previous

attendance 0 1 0
X No Data 18 18 0
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Table 17

Summer Plans of Comparison Students

Item

% Response and Comparisons:
Comparison

Group 1:

Male Female

Male

vs.
Female
(Pre)

Comparison
Group 2:

Male Female

Male

vs.
Female
(Pre)

20. If you are not going to attend a Summer Science Program,

1. Nothing - Sit around 0 1 0 0 0 02. Visit friends or relatives, Trip, vacation 2 6 0 6 3 03. Work in non-science job - Unspecified work 39 26 MM 54 33 MM4. Work in science job 3 1 0 2 2 05. Study, Go to summer school 9 11 0 7 17 FF6. Work and Vacation 24 33 FF 19 17 07. Miscellaneous 8 16 F 7 19 FFX No Data 13 7 M 6 9 0

Item

Table 18

Desire For Attending SSP

% Response Male % Response Male

C1 vs. C2 vs.

Male Female Female Male Female Female

13. If you did. not attend, would you like to attend
a Summer Science Program?

1. Yes 89 85 0 59 70 0
2. No 3 6 0 14 19 0
3. Don't Know 8 9 0 26 12 MM
Y No Answer 1 0 0 0 0 0

14. Do you know anyone who attended a Summer
Science Program?

1. Yes 75 75 0 92 97 0
2. No 24 24 0 7 3 0
Y No Answer 1 1 0 0 0 0

41



.4
11

11
11

4i
6-

10
00

71
,..

..i
C

al
is

ia
la

w

T
ab

le
 1

9

H
ow

 D
id

 Y
ou

 H
ea

r 
A

bo
ut

 S
SP

?

It
em

T
o 

R
e 

sp
on

se

(E
xp

er
im

en
ta

l)

M
al

e 
Fe

m
al

e

M
al

e
E

xp
er

im
en

ta
l v

s.
 C

on
tr

ol
 (

Pr
e)

vs
.

Fe
m

al
e

(P
re

)

M
al

e

E
 v

s 
C

l E
 v

s 
C

2

Fe
m

al
e

E
 v

s 
C

l E
 v

s 
C

2
11

1-
13

 H
ow

 d
id

 y
ou

 f
ir

st
 h

ea
r 

ab
ou

t t
he

 S
um

m
er

 S
ci

en
ce

 P
ro

gr
am

?
1.

N
ev

er
 h

ea
rd

 o
f 

it
0

0
6

0
0

0
0

2.
T

ea
ch

er
: N

on
-c

ou
ns

el
or

57
56

0
0

E
E

0
E

3.
C

ou
ns

el
or

11
10

0
0

0
0

0
4.

Pr
in

ci
pa

l o
r 

su
pt

.
5

3
0

0
0

0
0

5.
O

th
er

 s
tu

de
nt

9
13

0
0

0
0

0
6.

N
on

-s
pe

ci
fi

c 
sc

ho
ol

 s
ou

rc
e,

 b
ul

le
tin

 b
oa

rd
7

9
0

0
0

0
0

7.
N

ot
 a

w
ar

e 
pr

io
r 

to
 th

is
0

1
0

0
0

0
0

8.
N

ew
sp

ap
er

4
3

0
0

0
0

0
9.

M
is

ce
lla

ne
ou

s
5

5
0

0
0

0
0

X
N

o 
D

at
a

2
1

11
1-

14
 H

av
e 

yo
u 

ev
er

 a
pp

lie
d 

fo
r 

ad
m

is
si

on
 to

 a
 S

um
m

er
 S

ci
en

ce
 P

ro
-

gr
am

?
1.

Y
es

91
94

0
E

E
E

)
E

E
E

Z
.

N
o

8
7

0
C

C
C

C
C

C
X

N
o 

D
at

a
1

0
0

0
0

0
0

II
I-

17
 D

o 
yo

u 
kn

ow
 a

ny
on

e 
w

ho
 w

as
 s

el
ec

te
d 

fo
r 

th
is

 S
um

m
er

 S
ci

en
ce

Pr
og

ra
m

?
1.

Y
es

64
63

0
0

C
C

0
C

C
2.

N
o

26
29

0
C

E
E

0
E

E
X

 N
o 

D
at

a
10

8
0

0
0

0
0

11
1-

18
 I

f 
"Y

es
, "

 to
 I

te
m

 1
7,

 a
re

 y
ou

r 
gr

ad
es

 a
bo

ut
 a

s 
go

od
 a

s 
hi

s(
he

rs
 )

.
1.

Y
es

59
59

0
0

C
 ,.

.
0

0
Z

.
N

o
4

3
0

0
C

C
0

C
C

X
N

o 
D

at
a

36
38

0
0

E
E

0
E

E



WININEF AN*,

The Teachers' Viewpoint

The high school teachers see the Summer Science Programs
from many points of view, including the problems of en-
couraging and selecting students to attend, effects on the
college and career planning of these students, impacts on
the school and its program and reaction of fellow students
to those who attend. As a way of getting a look at the SSP's
through the eyes of the teachers, each school which had
students included in the Richardson, Bellows, Henry &
Company study was asked to have one or more of its science
and mathematics teachers complete the questionnaire, RBH
Form I, and to complete the questionnaire, RBH Form E
for each student included in this study from their school.

A Form E was filled out by a science or mathematics teacher
for each student in the samples before the beginning of the
Summer Science Programs (Pre-SSP) and again in January
following the SSP summer (Post SSP).

Table 20 shows the per cents of teachers giving each answer
to the questions before and again after the SSP. The answers
of teachers of the Experimental and Comparison-2 groups
were combined in this table, a total of 966 answers Pre SSP
and 808 Post SSP.

According to the table, most of the teachers felt that they
had at least a general knowledge of the SSP. There were
no significant differences between the Pre and Post SSP data.

As one should expect there were larger changes in the
answers to Question 2. The Before and After look in the
areas in which they felt students would be most changed are
shown in the answers to Questions 3 and 4. Most of all,
teachers expected to find a more realistic knowledge of what
a scientist does (62%), increased scientific knowledge and
understanding (54%), and increased interest (53%), in-
creased independence of thought and action (52%).

The answers showing a statistically significant decrease in
per cent from Pre to Post SSP, include 3-1, "aquisition of
increased scientific skills, '13-6 "Better performance in
future college science work," and 3-9, "Increased scienti-
fic knowledge and understanding." These changes may re-
flect an increased realistic understanding. For all three
the answer there still remains a substantial number who
expect the indicated result. Answer 3-2, "Increased inter-
est in science, " showed an increase from 53% to 57%, but
that is not statistically significant at the 5% level. Two
answers showed statistically significant increase in per
cents marking them from the Pre to the Post SSP. There
are 3-7, "Improved study habits, " and 3-8, "changes in
maturity and social skills. "

These changes reflect the ,,bservations of the teachers,
since all of the reports are from teacher m in schools which
had students attending a 1960 SSP.

The categories mentioned most frequently by the teachers
as expected outcomes of SSP have appeared in other parts
of this report to be the major areas showing changes which
could be associated with attendance at a Summer Science
Program. The benefits most expressed were in generally
favorable terms: good program, wonderful opportunity,
and the like, 90% indicating that they felt that it encouraged
gifted students to go into science and to continue in school.
Negative outcomes of the SSP scarcely seemed to exist.
Its need to be available to a greater number of students was
noted. The disappointment, the heartbreak of being
turned down were mentioned by 6% of the teachers.
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All-in-all the program is viewed favorably by the high
school teachers with perhaps its limitations in numbers
being its greatestdrawback. The question has been raised
elsewhere, however, "If it were more generally available,
wouldn't lose a considerable amount of its potency in
terms of being less selective, less of a privilc s and less
of an honor ?"

A better opportunity to see the SSP through eye of the
high school teachers is offered through the responses of
teachers to RBH Form I. This brief questionnaire was
answered by high school teachers of science and mathema-
tics who had students included in this study. It should be
noted that Form I was answered in January 1961, six
months after the 35P's with which this study is concerned
and by only one or two teachers from each high school.

The questions in Form I were all "open end, " asking for
observation, opinion and judgement in the teacher's own
words, rather than offering a pre-structured list of
answers to be checked.

The teachers offered almost unanimous agreement that
the Summer Science Programs were of benefit to the
students. 90% of the 487 teachers who returned question-
naires expressed an opinion on the matter but of these 88%*
approved and only 2% were in disagreement.

The opinions emerging fr3m the teacher comments tended
to fall into two areas of agreement; the one approving
the SSP's as they stand, and pointing out certain positive
gains they felt were resulting; the other with suggestions
for improvement and change on the basis of certain weak-
nesses they felt existed.

In the first category the most frequently mentioned were:

1. satisfaction with the manner in which the students
were selected

2. a conviction that students learned more about mathema-
tics and science than they would without SSP, and that
student interest in same was increased

3. a prediction that SSP's would force high schools to
expand and upgrade their science curricula

4. a belief that high school-college relationships were
improved by SSP, that transition to college life would
be made easier for the participating student and that
more students were encouraged to go on to college.

5. a prediction that high schools will have to use some
form of ability grouping.

* (The per cents reported here are based on the replies
of all 487 teachers).
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Table 20

Comparison of Responses, Part IV, Form E.
Summer Science Programs As Seen Through
the Eyes of Their Teachers

% Response Pre
Item Pre

SSP
Post
SSP

vs.
Post

1. Which statement would best desbribe your understanding
of the SSP?

1. I feel I ain fully acquainted with all the im-
portant aspects of the program.

2. I have a general knowledge of the program but am
somewhat hazy with regard to certain aspects of it.

3. My knowledge of the program is quite scanty.
4. I have not as yet hoard about this program.
X No Data

32

52
11

1

5

31

49
13
0
7

0

0
0
0
0

2. Do you have students in your classes who attended a SSP?
1. Yes 43 86 ++
2. No 49 7 --
3. Don't know 3 1

X No Data 5 7 0

3. In which three areas do you feel students will be most
changed by attendance at a SSP?

1. Acquisition of increased scientific skills. 37 30
2. Increased interest in science. 53 57 0
3. Changes in vocational ororientation goals. 8 9 0
4. Changes in high school or college course plans. 4 6 0
5. Better performance in future high school science

work. 29 26 0
6. Better performance in future college science work. 22 17 --
7. Improved study habits 14 17 +
8. Changes in maturity and social skills. 16 20 +
9. Increased scientific knowledge and understanding. 54 44
Y. No Answer 6 8 0

4. Question 4 same as 3.
1 Better prepared for college work. 46 44 0
2. Better chance for winning a college scholarship 14 14 0
3. More realistic knowledge of what a scientist does. 62 62 0
4. Increased independence of thought and action. 52 48 0
5. Will demand more attention. 1 2 0
6. Will become a discipline problem. 0 0 0
7. Will feel he knows more than the teacher. 1 0 0
8. Other 1 1 0
9. I do not feel there will be any marked effect. 1 1 0
X No Data 20 18 0

5. For Summer Science Program concept.
1. Offers opportunities not found in high school (must

mention not available in high school) 4 4 0
2. Encourages gifted students to go into science, con-

tinue in school. 9 7 0
3. Vocational counseling, find out if fitted for science

career, help set goals. 3 3 0
4. Generally favorable; good program, wonderful

opportunity. 26 25 0
5. Gives chance to student to find out about advanced

work, college. 4 0,
6. Chance to meet other top students, scientists. 3 4 0
7. Good for the nation's welfare and/or security. 1 0
8. Help students become good scientists - what is

learned in course is important. 2 5
9. Miscellaneous 2 1 0
O. None 2 1 0
X No Data 45 48 0
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6.

Table 20 (Continued)

Item
To Response

Pre Poet
SSP SSP

Pre
vs.

Post
Against Summer Science Program concept.

1. Greater availability, turn downs cause heartbreak,
I

doesn't help enough students. 6 5 0
2. Basis of selection unfair, selection procedure bad. 0 2 0
3. Should be expanded in science "scope. 0 1 0
4. Scope too broad. 0 1 0
5. Should be expanded in geographical selection. 0 0 0
6. Has bad effect on return to high school; high school

lacks glamour, etc. 0 0 0
7. Not enough c.ordination with high school program,

material at wrong level. 1 2 0
8. Has bad effect on student - becomes swell headed, etc. 0 0 0
9. None, nothing 11 14 +
0. Miscellaneous 4 5 0
X No Data 77 70
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6. a belief that SSP's increased motivation toward
intellectual achievement

7. a belief that enrichment of high school science courses
would follow as a result of SSP.

On the Less positive side there was considerable agreement
on the following points, again Listed in descending order of
frequency:

1. a desire for more information from NSF and SSP routed
directly to teachers instead of through administrative
channels. This comment, made by 82%, usually
occurred after general approval.

2. suggestions for improvement of the selection procedure
were offered by 50%

3. criticisms of some specific program of their
acquaintance

g. The student brought back information which was
useful in enrichment of the science courses at his
high school (9%).

2. In what ways was the Summer Science Program not of
benefit to your students?

60% gave blanket approval or made no comment but
40% had some specific points in mind. These included:

a. The course content was improperly related to the
high school curriculum: i. e. , it was "over the
heads" of the students because they had not had
enough preparatory work, or merely gave a course
the student had planned to take during his senior
year (10%)

b. The course was too hard or too much was given in
own too short a time (9%)

4. recognition of dangers to both high school and students
from over-emphasis on science at the high school level

5. a feeling that pressures on high school science teachers
are being increased by SSP's

6. a belief that financial problems eliminate the best
qualified SSP prospects (11%)

7. objection to SSP becatrde it is contrary to their philosophy
of education

8. a belief that SSP is now directed toward too small a group
of students and should also include those of superior but
not exceptional ability.

While the above "encapsulates" the large areas of teacher
agreement, a question by question review of teachers'
answers to the 9 questions turns up some additional infor-
mation.

1. 1222yliatayw s was the Summer Science Program of benefit
to your students?

The 88% who felt that it was of benefit gave these reasons:

a. Students gained abetter understanding of science (46%)

b. Students interest in mathematics and/or science was
increased (34%)

c. Valuable information and experience in college work
and college living were increased (22%)

d. The student's proficiency as a student or potential as
a scientist was improved (19%)

e. The experience had a favorable effect on his mate ity
or other personal qualities (15%)

f. It helped him decide on a career, or decide which of
several areas of science he preferred to make his
Life's work (11%)
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c. Attendance at a Summer Science Institue aggravated
undesirable personality traits of the student (6%)

d. Only 4% mentioned that not enough students could
attend SSP's, or that the courses were too easy to
challenge high ability students, while financial
problems drew only a 2% response.

e. Objections classifiable only as "miscellaneous"
were noted by 7%.

3. Do the Summer Science Programs select the right
students for the program ?

Unqualified approval of the present selection was ex-
pressed by 61%, and some sort of qualified approval
was expressed by 18%. A few (3%) felt that students
from small high schools need the SSP experience more
and hence they should be given preference. Some
thought that financial problems eliminated the best
qualified students because they have to work during
the summer. Only 1% flatly disapproved of the
selection.

4a. What suggestions do you have regarding improving the
liaison between the Summer Science Program and high
schools?

This question drew some answer from R3% of the
sample. Only 17% said that the liaison was all right
at present. The suggestions most frequently mentioned
inc luded:

a. Get information to the high schools earlier, in more
complete and usable form.

b. Send information directly to teachers "because it
usually gets lost on desks of administrators and
counselors. "

c. Report on student's SSP performance to his home
science teacher.

d. Consult high school teachers in planning for better
coordination of SSP with school science program.
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4b. What Bug ertions do you have regarding insuring that
the right students attend a Summer Science Program?

This question had a relatively high response (79%).
The largest number, 26%, said that the right student*
are picked by the present methods. Suggested changes
were:

a. Improve the selection criteria (19 %): some said
add tests, some would eliminate tests, send
interviewer to high schools, speed up pronessing
of applications, etc.

b, Give the teachers more authority in the selection
(16%). On the contrary, 1% thought local high
schools should have no power of recommendation
thus eliminating political consideration.

c. Give financial assistance for the summer and/or
college scholarship guarantee to eliminate student's
need for summer paid employment (5%).

d. Lower selection criteria (2%).

4c. What suggestions do you have for making chances in
your high school to take better advantage of the
Summer Science Program?

Suggestions were offered by 49%. A few implied that
they might like to say more, but were not willing to
have the school principal read ,:heir comments.

a. First among the suggestions was that the high
schools should step up their science and math
curricula (18%).

b. Almost the same number (15%) indicated that the
programs do stimulate the high schools to pay more
attention to bright students.

c. Eleven per cent suggested that if the NSF and SSP'fl
were to send more usable information on the programs
directly to teachers, perhaps some changes! might
be made.

d. That the programs increase student interest in
science, that they can be credited with getting more
recognition and support for the science teacher,
and that they are increasing the demands made on
science teachers were mentioned by 4%, 3% and
2%, respectively.

5. In light of the Summer Science Program what changes
in the high schools do you see coming?

The most popular prophecies were that:

a. High schools would expand the science curriculum
(33%), and would raise their standards for all
mathematics and science courses (32%).

b. Increased interest in high school scholarship on
the part of both students and the community (13%).
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c. Pressure engendered by the program would
result in ability grouping of the students (9%).

d. Some noted that it dramatized the need for
better mathematics and science teachers (8%)

e. that they can be credited with getting more
recognition and support for the science teacher,
and that they are increasing the demands made
on science teachers were mentioned by 4%, 3%
and 2% respectively.

f. However, 14%, some in resignation and some
in retaliation, said that they could see no changes
because the Summer Science Programs are
available to only a few selected students and
therefore wouldn't last.

5a. In what ways do you think these (changes) may be
beneficial?

This question drew comments from 70% of the sample.
Eight topics cover most of the comments.

a. Increase student knowledge in science and math
(15%)

b. Increase student motivation to develop new
concepts, and to develop real scholarship (14%)

c. Improve the high, school-college relationship
and/or the transition from high school to college
(14%)

d. Raise standards for all mathematics and science
courses (15%)

e. Get the high schools to make greater allowance
for individual differences in learning capacity
in favor of the high ability student (9%)

f. Increase interest in mathematics and science
(7N

6% made sweeping comments such as "this will
close the missile gap," "it will benefit all
America," etc., and

g.

h. 4% commented that it might increase teacher
load, raise teacher qualifications and "force
some teachers to attend some Summer Science
Programs, too."

5b. In what ways do you think these (changes) may be
unwise?

There were only two themes on which there was
substantial agreement.

a. That an over-emphasis on mathematics and
science might be responsible for deficiencies in
other subjects which the student needs to master
at the high school level (11%); and

b., That accelerated programs geared to the
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exceptionally high-ability student might discourage
the students of average ability (10%). While some
of the comments classified in this category were
apparently based on a protective attitude toward the
student of limited ability, there were some to the
effect that "the good B student who develops into a
meticulous investigator and is the backbone of
American progress in science and technology, "
might also become discouraged.

c. 6% deplored the danger of overspecialization at so
early an age.

d. 3% mentioned each of the following; that the changes
would place an additional strain on teachers; would
encourage some high schools to overexpand their
science curriculum; and that many high schools
can't afford to expand their science offerings and/
or facilities.

6. Further Comments

"Continue the Summer Science Program and expand it"
was the only item of substantial agreement here with
less than one third of the teachers responding at all.

That the answers to these questions may vary with the quality
of science and educational background of the schools was
recognized. An "Index of High School Science Background"
was constructed* to reflect some of the qualities of the school
which are implied in the statement, "Well now, that will de-
pend on the kind of high school the student comes from."

There were some noticeable differences in the answers of
those teachers from schools rated "high" in the Science
Background Index compared with those from schools which
were rated low.

Teachers from the high Science Background schools

As a group, the teachers from the high science background
schools reflect a higher level of training, higher interest in
science than in "developing young people, " and appear to have
set higher standards of accomplishment, both for themselves
and for their students, than any other group of teachers in the
sample. They are better informed about NSF and SSP than the
other teachers. They offered more comments, and made a
greater variety of suggestions, throughout the questionnaire.

They view the value of the Summer Science Program as im-
proving knowledge rather than interest in science, as pro-
viding better preparation for college, improving the student's
proficiency as a student and his potential as a scientist, note
the value of SSP experience as an aid to the student in de-
ciding which science he would work in as a career, and more
frequently criticize the SSP as too easy than as too hard.

They are conscious of their role as dedicated professionals,
showing more resentment of the "administrative shackles"
which deprive them of a stronger voice in the selection of
students for Summer Science Programs. They were more
insistent on receiving communications directly from NSF
instead of through the office of the principal or the counselor.
They are not worried about financial problems for their

* Described in detail in Section VI of this report.

students, or for their high schools if the science curricu-
lum is expanded. They are more conscious of the need
for better teachers and of the possibility that teacher load
will increase as science programs are upgraded and ex-
panded. They are also more aware of the dangers of
early specialization which may be stimulated by the SSP
experience. This concern is not expressed as a threat
to the personality development of the student, but that he
will not develop a sufficiently broad base in the academic
tool subjects and related sciences, and that these de-
ficiencies will detract from his performance in his chosen
science.

Probably because they are already working in an educa-
tional climate where real scholarship (as distinguished
from working for grades only) is an acceptable goal, they
did not credit SSP with stimulating an interest in scholar-
ship or with making it easier for them to allow high ability
students to work at a level above their course syllabi.

From their individual comments, it can be inferred that
they are relatively well satisfied with the physical con-
ditions under which they work, that they are more prone
to identify with some of their high potential students whom
they are proud to develop, not "to catch up with Russia" but
simply for the ultimate advancement of science, and that
they are not apprehensive that the distinguished scholars in
the SSPs will "show them up." A few suggested that NSF
would do well to grant some project funds so they could
also conduct research, as do some college professors.

Teachers from less adequate Science Background schools
In general, teachers in this group were more prone to give
blanket approval, make fewer specific suggestions, and
were more conscious of the physical and financial limita-
tions under which they were working, than were the
teachers in the high science background schools. They
stressed the value of the Summer Science Program as
increasing interest, rather than knowledge, in science,
and found that SSP experience provided enrichment for
high school science courses. They were less critical of
the selection criteria, and of specific SSP courses, but
more critical of the adverse effect of SSP on the person-
ality of some students. They did not appear to be as
concerned about having to learn about NSF and SSP through
their school administrators, but they did remark more
frequently that selection of students was "too strongly
influenced by local political consideration."

As a group, they seemed to be looking to the Summer
Science Program for help. They were more concerned
about maintaining a contact with the SSP institution through-
out the school year, receiving reports and advice from the
SSP faculty, and appeared to be giving the SSP consider-
able credit for exerting favorable pressure on the local
high school. They gave it credit, in particular, for in-
creasing student and eventually, community interest in
high scholarship, and for some influence that would allow
them to pay more attention to their bright students, in-
stead of having to struggle under the yoke of teaching only
the average students. More of them also looked to NSF
and SSP as an influence for enhancing the status of the
science teacher, obtaining for him some of the recognition
"now given only to the football coach."

The answers to the questions in Form I wert. also studied
in terms of the region of the country in which the school
is located. It must be noted that while the 18 Programs
around which this study is centered, were selected to be
representative of all the Summer Science Programs of the
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United States, it does not produce a random selection of high
schools from which the participants come.

There is some relationship between the Science Background
Index and the geographic area of the high school. However,
the degree of the relationship is low enough that the answers
to Form I should be reviewd on a basis of geography.

Northeast - including Maine, New Hampshire, Vermont,
Massachusetts, Rhode Island, New York, New
Jersey, Pennsylvania

The responses of teachers from this area are rather similar
to those made by teachers from the high Science Background
schools. They are more critical of details of the Summer
Science Programs, and less appreciative of SSP as an aid to
high school science instruction. They are less concerned
about the financial problems of both students and high schools,
problems which would be created by participation in SSP's
on the part of the students, or by expansion of science instruc-
tion facilities in the schools. More teachers in this group
see the SSP's contribution as improving the academic pro-
ficiency of their students, and welcome its influence toward
increasing the emphasis to be placed on high scholarship.

South - including Dela. , Md. , W. Va. , D. C. , Va. , N. C. ,
S.C., Ga., Fla., Ky., Tenn., Ala., Miss., Okla.,
Ark., La., Texas.

Teachers in this group are the most accepting (or resigned to
their lot) of the four geographical groups. They make greater
note of financial problems. They look to SSP for enrichment
of their courses, and feel that SSP will ultimately be responsi-
ble for raising the standards and expanding the science curricu-
lum in their schools.

North Central - including Wis., Mich., Ohio, Ind., Ill.,
Minn. , Iowa, Mo. , N.D., S.D. , Neb. ,
Kansas

Teachers in this group appear to be more accepting of details
of the SSP than the group in the Northeast. They welcome
SSP as improving relationships between the high schools and
colleges. They place more emphasis on the burden that may
be placed on small schools which struggle to keep pace by
providing adequate and/or up-to-date facilities for science
instruction. Of incidental interest, at least, more teachers
in this group expressed annoyance at having to take time to
fill out the questionnaires used in the study.

West - including Mont. , Idaho, Wyo., Nev., Utah, Colo.,
N. Mex., Ariz., Wash., Ore., Calif.

The responses of the teachers in this group were similar to
those of the teachers in the Northeast. An inspection of the
forms during coding suggests that the similarity may be due
to the fact that there are a few high Science Background
schools - some private - located on the West Coast. They
expressed less interest in SSP as improving academic ac-
complishment than the teachers in the Northeast, but they
resemble that group in being sensitive about any encroach-
ment on their powers and responsibilities as teachers of
science. They place more emphasis on the influence of SSP
in raising the standards for high school science courses,
increasing interest in high scholarship, and welcome the
pressure toward ability grouping of students. They express
more concern over the financial problems of the students
but not over the problems of the schools. More of this group
criticized SSP as ignoring all but the very high ability students,
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said that accelerated programs in high schools might dis-
courage average (good B) students, and pointed out the
detrimental effect of encouraging students to become over
specialized too early.



V

THE STUDENTS

The students comprising the samples for this study are
described by the information given in Tables 21 and 22.

The information show in Table 21 came from questions
which were asked in RBH Form A (Pre SSP), but not
repeated in RBH Form H in the Post SSP data collection.
These data describe the students as agroup, their family
and academic backgrounds.

In Table 21the age of the students is shown in terms of date
of birth: 80% of the boys and 79% of the girls in the
Experimental group were born in 1943. The control groups
do not differ significantly from this norm.
At the time of the Summer Science Program in 1960 they
were about 17 years old and at the end of their junior year
in high school, a normal age for the educational level.
Those younger than this model age slightly outnumbered
those who were older.

A third of the students were born in the same city in which
they were presently attending high school. About a fourth,
however, were born in a different state from their high
school and in a different geographic region. Over 80% gave
their home address as the same city as their high school.
The home address given by practically all was that of their
parents. Almost two-thirds have not changed their home
address during the past five years, and over 88% have not
changed their home address more than once during the past
five years. For example 39% of the boys had lived at their
present address more than 10 years, 64% more than five
years and 79% more than 3 years. The data for the girls
are similar.

71% of th'- group had entered the first grade at the age of six,
14% at five or younger and 11% at seven. 88% of the boys and
84% of the girls have attended no other high school than the
one in which they were presently enrolled. Even at the
completion of the 11 grade, 27% had received at least one
award for scholarship. Just half of the group indicated no
data or no award. The Experimental group is slightly more
select from this point of view in that both boys and girls
showed some greater numbers of awards or scholarships
than did the control groups. However, the differences were
not too great. 22% of the boys and 30% of the girls had been
editors of their school publications. This difference is just
less than statistically significant at the 5% level. The boys
showed no great excess of athletic offices or awards over the
girls. About 50% of the boys and 45% of the girls had received
one or more science or mathematics awards. In comparison
with Control groups the Experimental group had a slight edge.
Club officerships show about the same proportion of boys and
girls with the exception of the proportion of those having
three or more entries as club officers. Three or more club
officerships gave a distinct advantage to the girls (35%) who
outclassed the boys (15%). In student government officerships,
the boys and girls shared equally. About 38%, almost 2 out
of 5, had held one or more offices- in student government.
There apparently are no normative data to which one may
compare these frequencies of honors, recognition and
activities. They do seem, on the surface at least, to indicate
a very superior group of students in terms of ability, of
achievement, and of willingness to carry their load within
their social system.

Most of the students, 3 out of 5, rate their family financial
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situation as "comfortable, but not well to do," but over
one fourth drop to the lower rating of "all necessities
but not many luxuries." These ratings are supported
by other kinds of information such as occupation and
education of parents. 88% of the group indicate that
they live in a one-family house.

There is nothing unusual or particularly noteworthy about
the distribution of birthplace of father or mother nor of the
ages of fathers or mothers of these boys and girls.
However, parents activities show some interesting
information. Both parents participate in church or
religious activities more than any one class of activities.
The second most frequent activity is parent-teacher
associations in which the mothers are distinctly more
active than are the fathers.

Parental occupation is of considerable interest. About
16% had a father who was a proprietor or business
executive. Almost 40% had fathers who hold non-
professional non-executive jobs. This percentage was
exceeded by the fathers of the C-2 group. About half
of the mothers were reported as being housewives or
having no occupation. About 16% of the fathers had not
finished high school and 39% of the fathers were reported
as being college graduates or more. About 12% of the
mothers had not finished high school, while 32% of them
as compared with 39% of the fathers had graduated from
collee,e and possibly had some further training. No
normative data with which to compare these observations
are available. They do, however, indicate that more
women have been schooled to some minimum standard
such as high school graduation than is true for the men
but that more men complete college and go on for
graduate education. It can be assumed that the sample
of fathers and mothers are fairly comparable.

Question 96 indicates that almost nine out of ten had
never skipped any whole grade or half grade. More girls
had skipped than had boys. These evidences are consistent
with the ages of the student.

One fourth of the boys and over half of the girls indicated
that when younger they had never been given any scientific
toys such as microscope, chemistry set or anything of
that nature (Question I-111). There is a growing belief
that toys of this sort have some bearing on interest in
science as a career and in the understanding and enjoy-
ment of science. An interesting thing here is that such
toys were given to three fourths of the boys but to less
than half the girls, reflecting the commonly held notion
that science is basically masculine.

The academic background of each student in both
Experimental and Comparison groups was obtained
through Form C, Student Academic Record. Form C was
filled out by the high school principal at the end of the
students' Junior year. The information was not asked for
again after the Summer Science Program, since so little
of the information sought in this form could have changed
within the time span available between the pre and post-
SSP observation period.

The data from Form C are summarized in Table 22. These
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data show that the Experimental and Comparison groups
were quite similar in their academic records both as to
the kinds of courses taken and the quality of work done.

Question 1 shows that the principals felt that, as of the end
of the junior year, they could recommend practically all
of the students for admission to college.

Roughly three out of four of the students achieved the honor
roll within their first, second or third years. This was also
true of the girls in the Comparison groups. However, the
boys in the Comparison groups did not do as well in this
area as the boys in the Experimental group.

Absenteeism during the Junior year appeared to be low.
According to Quesion 4, 46% the boys and 43% of the girls
had no more than two days of absences during that year. The
Comparison groups showed no significant difference from
this norm. How this compares with high school Juniors
generally is not known.

The Experimental group showed a slight superiority to the
Comparison groups in terms of estimated rank in scholarship
in the Junior class: 23% of the boys and 33% of the girls were
ranked as number one in their Junior class. This was a
higher proportion than for either of the male comparison
groups or the female comparison groups. Typically, a
larger proportion of girls attain this top rank than do boys.
Almost none of the students were ranked lower than the top
fourth of their class. Actually, 70% of the boys and 79% of
the girls ranked in the top 5% of their class or as number

esse, A-Com z ^ mwit

one, two or three. The participants in the SSP are a really
superior group academically, with the Comparison groups
not far behind. The remainder of Table 22 shows the per
cents of boys and of girls who had taken various courses
during their high school career (through the 11th grade).
Almost all had had three years of English. Mathematics
through quadratics and plane geometry had been taken by 90%
or more of the students. Alegbra beyond quadratics was the
most common course taken beyond the customary two years
of mathematics. Most of the students had had a course in
Biology, almost two-thirds in general Science and in
Chemistry. More had planned to take Physics during their
Senior year, a fact that does not show in this particular table.
Courses the students expected to take in their Senior year and
those they reported being taken indicate considerable
enrollment in the mathematics and science courses. Latin
was the most common language in high school with French and
Spanish holding about second and German coming next in ^rder.

Very few students took languages other than the Latin,
German, French or Spanish. One hears freently through
the newspapers or other similar sources of students or
groups of students studying Russian. This, however, does
not exist in any considerable quantity or else has not become
an official part of the high school curriculum and hence
cannot appear in the transcript.

As a group these students compare favorably in terms of
academic record with the students who participate in the
Annual Science Talent Search for the Westinghouse Science
Scholarships.
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VI

HIGH SCHOOL SCIENCE BACKGROUND

Informal assessments of the possible effects of Summer
Science Programs upon high school students, often
conclude with the statement, "that depenas upon the
kind of school the student comes from." Back of this
is the assumption that schools, because of special in-
gredients combined in their teaching staff, their sub-
ject matter enrichment, their science-mathematics
climate, affect the attitudes and achievements of their
students in special ways. The idea that the kind of
school in a major way determines the kind of student
is omnipresent, not only in the study at hand, but in
many previous and current attempts to understand and
to evaluate the promise of young people as future
scientists.

Seeking a way of better understanding this phenomenon
an effort was directed at developing some measure,
index or description of the student-shaping factors
present in the high schools of the students included in
this study.

The result was Form D, School Inventory. The questions
in this form are those which could offer an operational
definition of "kind of school," and are an answer to
"In what way do high schools affect the quality of
science and mathematics students?" particularly those
aspects of a high school which might bear on the student's
sophistication or understanding of science. It includes a
description of the school, of the teaching staff, the offer-
ings in science and mathematics, and in addition some in-
formation regarding the methods of selecting students to
attend the Summer Science Programs. The data from Form
D provide a way for exploring differences in "kinds of schools"
insofar as they may be associated with differences in perfor-
mance of students and with changes in performance, interests
and attitudes, accompanying attendance and participation of
these students in a Summer Science Program.

The end result of this should be an index of the science
orientation of the high school environment. Organization
of the most pertinent material in this form has been
simplified, although this risks some loss in assuming
that the information can be represented by a linear scale
rather than "pattern."

Form D was returned by 644 high schools each of which
had had an 11th grade applicant for admission to one of
the 18 Summer Science Programs selected for this study.

Three types of analysis of the data from Form D were
considered. Of these, the first alternative was chosen
since it was economical, straight forward and under-
standable. The other two alternatives were set aside
for the time. The three possibilities were:

1. Set up two lists of schools, one to be those 1d1O','vn
for their outstanding work in science and the other
those not so known. Then compare the data from
Form D for the two groups of schools.

Z. A priori, set up particular items deer ed to have
bearing on adequacy of school background and
experience for the teaching of science. Compare
schools on such items.
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3. Compute the intercorrelations of the questionnaire
items for the schools in the sample, extracting
factors from this matrix, with the idea that
whatever was common to such a matrix of
interrelations would necessarily be the kind of
common information sought for this kind of study.

The first condition was to require that items of information
should reflect differences between high schools acknowledged
to have a strong science background in comparison with
those not so recognized.

Each of the observers, scientist-educators, who had
participated in this study by visiting and reporting in
detail on one or more of the SSP's, was asked to take
the list of high schools which had students participating
in thi s study and indicate those schools which, to their
knowledge, had a strong science background. Altogether
the observers nominated 54 schools in 16 states. This
produced a somewhat unequal dichotomy. To increase
the smaller category, those schools which had two or
more students in the Honors group in the 1959 and/or 1qA0

Annual Science Talent Searches were added to the group
having a strong science background. There was high
coincidence among the schools nominated by the Observers
and those which had had students in the Honors group in
the Science Talent Search, giving further evidence of
validity of the selection. rids step yielded a total of 96
schools in 21 states.

Unfortunately not all schools which had students in the E
(experimental - attended SSP) group or the C-1
(Comparison, applied but not accepted for SSP) group
submitted the data requested in Form D. The 644 high
schools which had submitted complete data on Form D
were then divided into three groups:

Group A - High schools presumed to have a superior
background for science students since they were:

1. Nominated by an Observer, or

2. Had at least two students on the Science
Talent Search honors list in 1959 and/or 1960.

There were 96 such schools among the 644 in
this study.

Group B - 408 other high schools from the same
states as the 96 in Group A, but which did not
meet Group A requirements. The "same states"
selection avoided implicit comparison between
states and made for a fairer comparison with
Group A.

Group C - 140 high schools from stmees not represented
in Group A.

The data of Form D were tabulated according to the three
groups as shown in Table 25. Per cents of high schools
of each group giving each answer are given. Statistically
Group C closely resembled Group B. Comparisons of
per cents for Groups A and B are made for each answer.
The comparisons are indicated by five symbols:



0: No significant difference

A: % in Group A exceeded Group B between 5 and 1%
levels of confidence

B: % in Group B exceeded Group A between 5 and 1%
levels of confidence

AA: % in Group A exceeded Group B at 1% level of
confidence or better

BB: % in Grunt) B exceeded Group A at 1% level of
confidence or better.

PTA:

39% or less

40% or more

0

2

2. (Q. 22) Approximately what *r cent of your
high school graduates go on to'college?

O -59 0

60 and above

3. (Q. 36) Annual Salary after 5 years service for
Review of the table shows that most of the responses to teachers with bachelor's degrees
the questions reflect differences between Groups A and B.
Standing out are differences in size and economic strength $3, 999 or less 0
of the communities and their schools.

4,000 to 4, 999 1

In the construction of the proposed index, it was desirable
to select those questions for which the answers most 5,000 and above 2
effectively and sensibly discriminate between Groups A

and B. In doing this these conditional concepts were used. 4. (Q. 44) Per cent of teachers in the high school
holding BS or BA as their highest degree

1. Omit all information bearing directly on size of
high schools. Substantial evidence in these data
indicates that favorable science-mathematics
environment is associated with size of school.
(There may be a minimum "critical" size of
school).

2. Keep the number of variables comprising the
index small, perhaps no more than 10 or 12.
While many questions bear on the character of
the high school science-mathematics
environment, it is probably not particularly
profitable to go beyond the suggested number of
questions since adding new questions will add
little new information and make little change in
such an indicator.

3. Make the index itself a very simple structure,
leaving it statistically unpolished at the moment.
If such an index does show useful information, it
may be refined at that time.

In the selection of items to be included in the preliminary
index, three characteristics were given particular
consideration:

1. those which, in terms of comparisons of Groups
A and B, showed the most effective discrimination,

2. those the Observers believed to be more important,
and

3. those which carry the greater face validity, and
are hence more acceptable.

On these bases, 12 questions or evidences were selected
to reflect the strength of the "Science Background" of
each high school. The questions and combining values
are as follows:

1. (Q. 10) The per cent of parents of students in
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59 and less 2

60 and more 0

5. (Q. 47) Per cent of science and mathematics
teachers holding master's degree or higher

0 -49 0

50 and above 2

6. (Q. 48) Per cent of Science and Mathematics
teachers with six or more years of experience.

O - 59% 0

60% and above 2

7. (Q. 49) The per cent of high school science and
math teachers who teach no other subjects
except science or mathematics.

O - 79% 0

80% and more 2

8. (Q. 53) Is there a guidance counselor in the
school?

Yes - full time

Yes - part time 1

No 0

9. (Q. 55, 56) Organizations sponsored by the
school.



Score

if school has Z or less of the kinds of
organizations named below

1 if school has 3 or 4 of the kinds of
organizations named below

2 if school has 5 or more of the kinds of
organizations named below.

The following kinds of organizations are considered in
scoring this question:

Service clubs

Science or math clubs

Foreign language clubs

Dramatic or speech clubs

Student government

Debating team

Science fairs.

10. (Q 61, 62, 63) For how many of the following
sciences does the high school have a laboratory?
Biology, physics, chemistry.

None 0

1 1

2 or 3 2

11. (0 68, 69) How many of the following advanced
mathematics courses are regularly taught in the
high school? -Solid geometry, trigonometry, col-
lege algebra, analytic geometry, mathematical
analysis, calculus?

None 0

1 -2 1

3 or more 2

12. (0 70) How many of the following science
courses are regularly taught in the high
school? Chemistry, Physics, Advanced
Chemistry, Advanced Biology, Advanced
Physics, Earth Science.

None 0

1 -2 1

3 or more 2
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The values used in combining the twelve pieces of in-
formation reflect the relative discrimination of thc
questions between Groups A and B. This produces an
index with a range from 0 to 24. In cases of 'ono data, U
the least favorable category was used, that is, a score
of zero was assigned rather than to use the statistically
more defensible moan value.

It may be desirable, at some later time, to organize
such an index on some more sophisticated base, such as
using a factor analysis, selecting those items which
seem factorially to give a moat consistent kind of a
"desirable" configuration. It would also be of interest
to compare our selection of Items with those that might
be proposed by a high school inspection or accrediting
committee.

Table 23 shows the frequency distribution of Science
Background Indexes for the three groups of schools.
The distributions include the indexes for Groups A and
B, which furnished the data for Table 25, The indexes
for Groups B and C are quite similar.

Table 23

Frequency Distribution For Scienze

Background Indexes

Index Group A Group B Group C Total

22 4 1 5
21 8 2 1 11
20 8 4 1 13
19 10 13 1 24
18 18 17 5 40
17 12 27 6 45
16 11 34 8 53
15 4 32 15 51
14 9 39 10 58
13 2 35 17 54
12 4 41 18 63
11 1 35 11 47
10 2 39 9 50

9 3 19 7 29
8 28 9 37
7 12 7 19
6 10 8 18
5 11 3 14
4 6 1

3 2, 3 5
2 1 1

1

0

Total 96 408 140 644

Mean 17 12 12 13
Score
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Table 24

Frequency Distribution For Science

Background Indexes

Index North
East

North
Central

South West Total

22 4 1 5
21 4 1 6 11
20 5 4 1 3 13
19 7 12 3 2 24
18 8 15 5 12 40
17 6 18 14 7 45
16 11 11 16 15 53
15 8 15 20 8 51
14 8 17 20 13 58
13 5 13 31 5 54
12 8 18 22 15 63
11 3 17 23 4 47
10 2 21 22 5 50
9 3 7 15 4 29
8 3 15 15 4 37
7 5 11 3 19
6 7 10 1 18
5 5 9 14
4 1 6 7
3 4 1 5
2 1 1

1

0

Total 85 201 249 109 644

Mean 16 13 12 14 13Score

Table 24 shows the frequency distributions of the
Science Background Indexes by geographic regions
of the United States. Those do not represent a
random or comparable sample of the high schools in
the regions. They do show some relationship to a
priori expectation; considerable variation, the south
lowest but with many high indexes, and the west
(moody California) holding at a fairly high level. The
differences among the means of the four regions is
statistically significant: F 24.03 with the value for
the 1% level of confidence being 3. 78.

Before we can describe the real meaning of the index,
it will be necessary to use it in a number of studies,
in order to understand the operation of the aggregate
of the evidences combined in it. Hopefully it will help
to get around the evasive that depends on the kind of
high school the student comes from.

The relationship of this index to Pre and Post SSP
performance of the Experimental group of boys is
presented later in this report.
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Table 25

Comparison of Three Groups of High Schools -
A Superior Science Background (N = 96)
B Not Superior Science Background (N = 408)
C Other High Schools (N = 140)

Questions from Form D

A

Percents:

C

Comparison:
B A vs. B

1. Description of community in which high school is located.
Urban
Suburban
Rural
No Data

59
35
4
1

42
20
37

1

45
18
35

2

AA
AA
BB
0

Z. Size of community in which high school is located.
Under 10, 000 9 51 53 BB10,000 - 19,999 11 12 16 020,000 - 49,999 22 14 12 A50, 000 - 99, 999 8 5 7 0100, 000 - 500, 000 25 11 12 AAOver 500,000 20 6 3 AANo Data 0 1 1 0

3. What grade levels are covered by your high school?
10 - 12 41 21 21 AA9 - 12 42 52 41 08 - 12 5 4 16 07 - 12 10 22 22 BBOther 2 2 1 0No Data 0 0 0 0

6. Number in eleventh grade.

0 -99 7 43 44 BB100 - 299 18 35 37 BB300 - 599 34 14 8 AA600 or Over 31 3 6 AANo Data 8 6 6 0

9. Number in entire high school.
0 - 399 7 38 30 BB400 - 999 20 33 43 BB1000 - 1799 22 16 11 01800 and Over 4Z 7 9 AANo Data 7 7 7 0

6/9. Ratio: eleventh grade to total high school enrollment.
.10 - .24 26 48 63 BB.25 - .34 48 34 25 AA.35 and Above 16 9 6 0No Data 9 9 7 0

6/9. Ratio: eleventh grade to total high school enrollment,
corrected to 3 year high school base.

.10 - .24
3 4 10 0.25 - .34 42 41 59 0.35 and Above 44 45 25 0No Data 9 9 7 0

*10. Per cent of parents of students in PTA.
0 18 20 181 - 19 8 18 15

}
BB20 - 39 17 23 2540 - 59 23 15 2060 - 79

80 and Above
16
11

9
9

11
2

AA

No Data 5 8 8 0
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Table Z5 (Continued)

I

Questions from Form D
A

Pe rcents:

C

Comparison:

B A vs. B

13. Number of full time teaching faculty.
0 - 19 2 32 36 BB

20 - 39 16 32 34 BB
40 - 59 20 15 9 0
60 - 79 19 9 10 A
80 - 99 20 4 4 AA

100 - 119 6 1 1

120 - 139
140 - 159

3
5

0
0

0
0 .NA

160 - 179 5 0 0
180 and Above 1 1 1

No Data 3 6 4 0

16/13. Ratio: Part time to full time teachers.
No part time 42 41 47 0
.01 - .06 35 19 18 AA
.07 - .12 10 16 11 ) BB.13 and Above 9 18 20

No Data 3 6 4 0

17/13. Ratio: New teachers to regular full time.
0 3 4 4 0

.01 - .06 11 11 10 0

.07 - .1Z 21 24 27 0

.13 - .18 26 21 15 0

.19 - .24 11 16 11 0
.25 and Above 17 22 29 0

No Data 3 4 4 0

18/13. Ratio: Teachers left school to teachers stayed on.
0 9 4 BB

.01 - .06 27 17 17 A

.07 - .12 39 29 32 A
.13 - .18 16 19 12 .)
.19 - .24 8 11 14 NI A

.25 and Above 7 12 18 )
No Data 0 3 4 0

19/13. Ratio: New Science and Mathematics teachers to regular
full time teachers.

0 16 35 29 BB
.01 - .03 46 17 16 AA
.04 - .06 24 20 21 0
.07 - .09 9 11 16
.10 - .12 5 7 7 B

.13 and Above 0 5 8
No Data 0 3 2 0

20/13. Ratio. Science and Mathematics teachers who left to
regular full time teachers.

0 32 49 42 BB
.01 - .03 46 20 16 AA
.04 - .06 17 14 18 0
.07 and Above 5 14 22 BB

No Data 0 2 2 0

21. Percent of 10th grade students who leave before graduation.
0 - 1 10 7 6
2 - 3 15 12 10 0
4 - 5 18 18 15
6 - 7 3 4 5
8 - 9 6 5 6 0

10 - 11 16 15 11
12 - 13 2 3 5
14 - 15 7 5 9 0
16 - 17 0 0 1
18 and Above 30 20 26 A

r No Data 2 10 6 B
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Questions from Form D

Table 25 (Continued)

A

Percent: Comparison:

A vs. B
*22. Percent of graduates gone on to college.

0 - 9
0 2 310 - 19
1 7 4 BB20 - 29
8 14 1630 - 39

11 16 1740 - 49
12 16 20 BB50 - 59
11 17 1560 - 69
11 10 970 - 79
18 7 6 AA80 - 89
9 3 290 and Above

16 4 4No Data
1 3 4 0

23. Number of graduates.
0 - 99

9 49 57 BB100 - 299
31 32 26 0300 - 599
39 9 10 AA600 and Above
17 1 1 AANo Data
4 6 6 0

24. Percent attending city or state colleges.
0 -49

30 31 26 050 - 89
42 42 35 090 and Above
20 24 31 0No Data

6 7 5 0
26. Percent received scholarships to college.

0 - 9
21 28 35 010 - 11
23 17 21 012 and Above
24 20 14 0No Data
30 36 31 0

27. Does community have adult education program?
Yes

89 57 57 AANo
11 42 43 BBNo Data
0 0 0 0

28. Is school on multiple session schedule?
Yes

15 6 9 AANo
84 91 89 BNo Data

1 4 2 0
29. Kinds of courses taught.

Academic
100 98 98 0General
81 81 80 0Vocational
48 63 64 BCommercial
82 81 77 0Other

9 10 3 0No Data
0 0 0 0

30. Is school specialized?
Yes

9 6 5 0No
91 93 93 0No Data

0 1 2 0
31. Wha; specialization area?

Mathematics or Science
7 2 3 ASocial studies, humanities
0 0 1 0College preparat'ry
6 4 4 0Vocational or trade courses
1 1 3 0Miscellaneous
5 2 1 0No Data

80 87 87 0
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32.

33.

34.

35.

*36.

wnw
4

Table 25 (Continued)

Questions from Form D
A

.Academic requirements of high school
Exams, Testi including intelligende tests. 5

Class standing, grades 6
Religious requirements 0
Nothing particular, 8 yr.Grad or Jr. High school grad. 66
Geographical restriction 4
Miscellaneous 4
No Data 14

High school is:

Public 94
Parochial 1

Private - boarding 3

Private - non-boarding 2

No Data 0

Expenditure per pupil.
0 - 299 11

300 - 499 40
500 - 699 17

700 - and Above 8
No Data 24

Starting salary for teachers with Bachelor degree.

2000 - 2999 0
3000 - 3999 21
4000 - 4999 74
5000 - and Above 2MaData---. 2

Salary after 5 years of service.
2000 - 2999 1

3000 -; 3999 5

4000 - 4999 34
5000 - 5999 54

Percent: Comparison:

B C A vs. B

7 6 0
4 5 0
0 0 0

54 57 0
0 0 0
4 6 0

30 26 0

92 94 0
4 3 0
1 1 0
2 1 0
0 0 0

25 56 BB
33 18
15 4 A
4 2

24 21 0

5 12 B
37 58 BB
52 26 AA

4 1 0
2 3 0_____

1 4 BB
22 47 A
41 31 AA
25 11 AA

6001qoabda4bove 2 1 8
37. Replacement value of science lab equipment.

No Lab equipment 0 0 0 0

0 - 14,999 15 49 45 BB
15, 000 - 29, 999 24 15 20 A
30, 000 - 59, 999 26 13 9 AA
60,000 and Above 17 10 8 A

No Data 17 12 8 0

37/70. Ratio: Value of science lab equipment to number of
students enrolled in science courses.

0 - 99 69 67 82 0

100 - 199 9 12 6 0

200 and Above 2 2 1 0

No Data, no lab 20 18 11 0

38. Is there a library in school?
Yes
No
No Data

97 99 100 0
0 1 0 0
2 0 0 0

39. How many volumes in library?
0 - 5999 18 57 60 BB

6000 - 11, 999 51 25 20 AA
12,000 :And Above 22 5 9 AA

No Data and No library 7 12 10 0

40. Number of librarians on staff?
None 0 16 14 BB
One BB
Two

56
28

7a li AA
Three 4 0
Four and Above 11 0

3

AA
No Data 0 0 0
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Questions from Form D

,..001.:t

Table 25 (Continued)
Percent: Comparison:

A B C A vs. B

41011110

41. Hours per week spent by teachers in extra curricular
activities.
None
1 - 2
3 - 4
5 - 6
7 - 8
9 - 10

11 and Above
No Data

0
36
16
16
4

12
1

15

1

43
18
23

3

5

2

6

1

39
16
22
4
6

5
6

43. Percent of teachers not holding college degree.
0 - (None) 73 82 76

1 - 9 20 10 15
10 and Above 3 3 4
No Data 4 4 5

*44. Percent of teachers holding BA or BS as highest degree.
0 - (None) 4 2 0

1 - 19 12 4 1

20 - 39 30 16 5
40 - 59 39 29 24
60 - 79 9 34 44
80 and Above 6 12 21
No Data 0 2 4

45. Percent of teachers holding MA or MS degree as highest
degree.

0 - (None) 0 1 0
1 - 19 0 10 20

20 - 39 14 35 50
40 - 49 18 17 11
50 - 59 23 12 7
60 - 79 26 15 5
80 and Above 11 8 6
No Data 7 1 0

46. Percent of teachers holding Ph.D as highest degree.
0 - (None) 57 81 86
1 - 9 33 13 8

10 and Above 8 6 6
No Data 1 0 0

*47. Percent of science and math teachers with MA degree or higher
degree.

0 - (None) 2 13 16
1 - 9 0 0 1

10 - 29 4 14 24
30 - 49 10 21 23
50 - 69 43 27 22
70 - 89 24 10 6
90 and Above 15 9 4
No Data 2 5 4

*48. Percent of science and math teachers with six years or more
experience .

0 - (None) 2 5 4
1 - 19 1 0 3

20 - 39 6 9 12
40 - 59 11 25 27
60 - 79 41 26 26
80 and Above 36 27 23

No Data 2 5 4

*49. Percent of science and math teachers teaching science or
math only.

0 - (None) 1 3 2
1 -19 1 0 0

20 - 39 2 5 5
40 - 59 0 1060 - 79 10 15 1580 and Above

81 63 66No Dat:a 4 2 3

0
0
0
0
0

AA
0
0

B
AA

0
0

0
A

AA
A

BB
B
0

0
BB
BB
0
A
A
0
A

BB
AA

0
0

BB

AA

0

BB

AA
A
0

BB

1
AA
0
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Table 25 (Continued)

Questions from Form D

A

Percent:

C

Comparison:

B A vs. B
51. Number of years of science required for academic program.

0
1

2

3

4
No Data

3

40
39
12
6
0

2

23
36
30

6
3

214
42
23 7
16 3

3

AA

0

BB

0

52. Number of years of math required for academic program.
0 2 0 1 0
1 21 20 11 0
2 48 34 44 A
3 19 28 21 B
4 8 15 20 BB

No Data 2 2 3 0

*53. Is there a guidance counselor in school?
Yes - full time 68 48 47 AA
Yes - part time 27 38 38 B
No 4 14 14 BB
No Data 1 0 1 0

54. Full time teaching load is
Too heavy 29 20 28 A
About right 68 79 72 B
Too light 0 1 0 0
No Data 3 1 0 0

*55/56. Organizations sponsored by school.
School publications 100 92 96 0
Music, band, glee club, etc. 100 98 97 0
Service clubs 82 60 67 AA
Athletic teams 100 100 100 0
Science or math clubs 93 71 78 AA
Foreign language clubs 86 59 59 AA
Dramatic or speech clubs 92 70 69 AA
Student government 99 88 82 AA
Debating team 57 40 37 AA
Science lairs 71 54 70 AA
Other 19 24 22 0

*57/65. Kinds of laboratories in school.
General science 28 37 39 B
Labs serving two or more 34 61 59 BB
Botany 5 4 4 0
Zoology 4 4 1 0
Biology 87 60 59 AA
Physics 89 54 46 AA
Chemistry 92 59 51 AA
None 0 0 1 0
Other 17 6 1 AA
No Data 0 2 2 0

66. Total number of labs in school.
0 - 1 1 23 21 BB
2 - 3 28 31 33 0
4 - 5 30 18 14 AA
6 - 7 14 5 4 AA
8 - 9 5 2 2 ? AA

10 and Above 6 2 1

No Data 16 19 25 0

67. Adequacy of lab facilities.
All are good 48 39 39 0
Most are good 44 42 44 0
Most are poor 5 11 6 0
All are poor 1 6 9 0
No lab 0 0 1 0
No Data 2 3 .3 0
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Table 25 (Continued

Questions from Form D

A

Percent:

C

Comparison:

B A vs. B

*68/69. Percent of schools having students in math courses.
Solid geometry 79 62 51 AA
Trigonometry 86 76 66 A
College algebra 42 21 19 AA
Analytic geometry 19 10 4 A
Math analysis 20 8 8 AA
Introduction to calculus 27 6 5 AA
Other mathematics 45 24 35 AA
No Data 2 16 14 BB

*70. Percent of schools having students in science courses.
General science 55 71 85 BB
Biology 97 92 98 0
Chemistry 99 89 91 AA
Physics 93 78 81 AA
Advanced general science 8 8 10 0
Advanced biology 28 11 11 AA
Advanced chemistry 27 6 6 AA
Advanced physics 17 5 2 AA
Earth science 22 8 4 AA
Other science 47 20 17 AA
No Data 1 3 1 0

*71. Are science students assigned special projects.
Yes 78 52 57 AA
No 20 44 39 BB
No Data 2 4 4 0

73. Are there experimental courses in science or math?
Yes 53 25 26 AA
No 45 71 69 BB
No Data 2 4 5 0

74. Description of experimental courses in science or math.
Advanced science or math courses, advanced placement,

advanced lab. 27 13 14 AA
Experimental courses, e.g., modern math, chem -

physics sequence (SMSG, PSSC, etc.) 14 6 5 AA
Advanced topics, not true courses, variety of fields 2 1 0 0Seminar work 2 1 0 0Projects 2 0 0 0
Miscellaneous 3 4 6 0
No Data/None 50 75 75 BB

75. Was Summer Science Program announced publicly?
Yes
No
No Data

86
12

1

70
27

3

77
21

2

AA
BB
0

76. Number of students who applied for Summer Science Program.
None 0 0 0 0
1 - 2 30 43 51 B
3 - 4 14 21 18 0
5 - 6 14 13 13 0
7 - 8 2 5 42

9 - 10 3 4
li - 12 4 2 AA
13 - 14 2 1 1

15 - 16 1 1 1

17 - 18 16 1 3
19 and Above 15 8 6
No Data 0 0 0 A
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Table 25 (Continued)

Questions from Form D
A

Pe rcent:

C

Comparison:

B A vs. B.
77. Number of students accepted in a Summer Science

Program.
None 2 10 12 .BB
1 - 2 48 67 66 BB
3 - 4 24 11 8 AA
5 - 6 3 3 2
7 - 8 3 1 3
9 - 10 3 0 0

11 - 12 0 0 1 AA
13 - 14 1 0 1

15 - 16 2 0 0
17 - 18 4 0 0
19 and Above 9 6 6
No Data 0 0 0 0

77/76. Ratio of students accepted to students applied.
0 2 10 12 BB

.01 - .06 13 11 10 0

.07 - .12 25 30 26 0

.13 - .18 16 9 10 A

.19 and Above 27 30 33 0
No Data 15 10 9 0

78. How many students were given suggestion to apply?
0 - 9 30 55 54 BB

10 - 19 20 19 19
20 - 39 14 9 6 A
40 - 59 4 2 2
60 and Above 5 2 2
No Data 26 12 16 AA

79. Does principal have to approve application?
Yes 59 69 68 0
No 36 28 31 0
No Data 4 2 1 0

80. Basis of schools' approval or disapproval of application.
Grades, school record, etc. 48 51 54 0
I.Q. test scores 5 6 6 0
Interest in science, participation 8 8 7 0
Work habits 0 0 1 0
Good character 1 1 1 0
Recommendations, approvals 29 19 16 A
Miscellaneous 1 5 6 0
No Data 7 7 9 0

81. Number of applications not approved.
0 49 48 54 0

1 - 2 16 19 18 0
3 - 4 6 9 4 0
5 - 6 1 3 4 0
7 - 8 2 2 1 0
9 - 10 5 1 0 0

11 - 12 1 0 0 0
13- 14 0 1 1 0
15 - 16 1 0 0 0
17 - 18 0 0 0 0
19 and Above 3 0 1 0
No Data 16 15 17 .0

82.. Reasons for rejection.
Academic standing not high enough 14 5 7 AA
Low IQ test scores 0 3 1 0
Lacknof preparation 0 1 1 0
Too many applicants 8 8 5 0
Poor behavior 0 0 1 0
No reason given 6 11 10 0
Miscellaneous 10 8 10 0
No Data 61 64 65 0
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VII

BEFORE AND AFTER

The most telling data regarding impact of the Summer
Science Programs is in terms of student attitudes, beliefs,
school programs, educational plans, and patterns of per-
formance as science students before the SSP compared with
similar evidences obtained after the SSP. Such compari-
sons are reported in this section. In making these compar-
isons it is important to be sure that a change is not due to
the added maturity of all high school boys and girls, or to
the student role change from being a high school junior
(11th grade) to being a senior. Hence, the comparison
groups. Any change from Pre-to Post-SSP which is not
paralleled in the comparison groups may be properly as-
sociated with the experience of attending a SSP.

Some Educational Attitudes

Students' attitudes towards their academic work is reflect-
ed by answers to a group of eleven statements which were
contained in both RBH Forms A and H. Each statement was
marked "Yes", "No", or ? indicating how well the student
agreed with the statement. The statements and the per
cents of response are shown in Table 25. About four out of
five of the students reported they usually did a little more
than the course required. Almost all said that they made
sure that they understood what they were to do before they
started an assignment. More than nine out of ten believe
that their teachers graded them fairly. Nine out of ten con-
sidered a difficult assignment a challenge to their ability
and there was an increase in the numbers of boys in both
Experimental and 'Comparison who marked this state-
ment "Yes" in their senior year as compared to their
junior year. More boys than girls said that unless they
liked the course they did only enough to get by. The pro-
portions here are small but for such a select group there
are still tco many. About four out of five say they do not seem
to study more than necessary for the amount they accom-
plish. Three out of four, and more girls than boys, disa-
gree to the statement, "I have difficulty in expressing my
self. " More girls than boys say they enjoy writing com-
positions and reports. Six out of seven students indicate
that they do not have trouble in keeping their mind on
what their teachers say. Distinctly more girls than boys
say, "No" to the statement, "I try to get things done too
quickly and consequently I am sometimes very sloppy. "
This is also consistent with information shown in work
habits, in Forms B and E.

The only one of eleven statements to show a significant
change for the Experimental boys and not for the Compar-
ison group from Pre to Post-SSP. Fewer boys say "No"
to the statement, "I have trouble ill keeping my mind on
what the teacher is saying. " This may be interpreted as
showing that the boys have either improved their work
habits or increased their interest in their courses, or
both, as a result of attendance at a SSP. Reasons for this
change would be guesswork, but it is possible that class-
work in the high school seems less impelling after SSP.
Attitudes, Beliefs and Superstitions

85 statements regarding science, school, and scientists,
were presented to all of the students both before and
again after the Summer Science Program. These state-
ments were presented in RBH Form A just before the end
of the junior year in high school and prior to the begin-
ning of the 1960 SSP's and again in January 1961 as part

of RBH Form H. Each statement could be marked A
(Agree): the statement is true, D (Disagree): the state-
ment is false, or ? (Question mark): which could mean
don't know or reflect some opinion between "A" and "D".

The 85 statements shown in Table 26 were classified into
14 groups, each group dealing essentially with the same
concept or topic. For each statement the per cent mark-
ing only one of the answers is given, either the per cent
marking Agree or the per cent indicating Disagree. For
each statement the choice was made so as to characterize
:bloat clearly the responses of the student. The reader
should be warned particularly about the resulting double
aiegatives.

While there is a substantial correlation between the per
cents of boys and per cents of girls who marked each re,
sponse shown, for 25 of the 85 statements (29%) the dif-
ference was significant at the 5% level of confidence or
better.

In the first group there are six statements regarding high
school Science courses, More than a fourth of the stu-
dents "Agree" that they learn more in a science course
from the laboratory than they do from the classwork. A
larger proportion of girls than boys accepted this state-
ment. Just over a half thought they learned more from
the classwork. Practically all students Disagree with
the statement that one should not "learn too much about
chemistry or physics since it will all be changed tomor-
row." The reactions to statement 51 are of particular
interest, "Students lose interest in courses primarily be-
cause they have poor teachers", is agreed to more fre-
quently by girls than by boys. This may reflect greater
objectivity of boys. Only one of the six group 1 questions
showed significant change from Pre to Post SSP and this
(number 42) indicates a change (Boys) in favor of broader
high school programs.

In the second group of questions, interdependence of
sciences, more of the boys than girls believe that there
is a relationship between chemistry and physics and be-
tween mathematics and science in general. Statements
2 and 4 show an increase in the proportions of Post SSP
If this is a result of the Summer Science program, it is
all to the good.

Group 3 statements refer to the presumed social standing
of scientists. The boys apparently carry a stronger
bias in favor of science, since more boys than girls be-
lieve that scientists contribute more than artists to
society, however, the proportions of all groups of boys
who agreed to this statement did decrease. More girls
than boys disagreed to, "The Armed Services do not
make good use of scientists once they are in the Service.
They also disagreed that the scientists make better
fathers than do non-scientists. Within Group 3 the Ex-
perimental sample of girls shows a decrease, Pre to
Post SSP, in the proportion who disagreed with 17,
"Scientists are not paid as well as the average busines4
man." And there is an increase in the boys who agreed
to 18, "Scientists make poor politicians. " This could
reflect some change in their role image of a scientist.

Group 4 includes a number of stereotypes in regard to
risientists and_acionrew Only two of these ten
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statements show any statistical change from Pre to Post
SSP: Fewer boys Disagree to statement 14, "A scientist is
better off working alone than as part of a team" and an in-
crease in Agreement to the statement, "Whether a scientist
discovers something that is applicable or not, does not mat-
ter as long as it adds to man' s knowledge." Only two of the
ten statements show a significant difference in the responses
of boys as compared to girls. More boys than girls agree
that scientists should go ahead and get a Ph. D. degree.
More girls than boys Disagree to the statement, "The best
scientists go into college teaching."

Group 5 contains statements that reflect educational stereo-
types. The students responses show no significant differ-
ences between Pre SSP and Post SSP. One can however
speculate on how such beliefs were developed, and why peo-
ple persist in them.

Group 6 includes statements referring to why students don't
go into science. The per cents agreeing to these six items
show no significant change from Pre to Post-SSP samplings.
The students believe that choosing a career in science is
prirmrily a function of interest. About half of them believe
that it is because their high school teacher didn't make it
interesting enough. While such evidence presents a some-
what circular argument, it does put a serious responsi-
bility on the teacher to create in the student a real and burn-
ing interest. On the other hand about two-thirds believe
that students do not go into science because they have poor
preparation in high school, and almost half say that students
avoid science because they are not smart enough.

The statements in Group 7 refer to teachers and teaching.
Not one of these shows a significant difference between Pre-
SSP and Post-SSP answers. Half of the students "Agree"
that some students get better grades because they get along
better with the teacher, not because they are any brighter.
Among these very able students there is disagreement with
statements indicating teachers are expecting too much of
them or giving too much homework. It is interesting that a
significantly larger proportion of girls than boys Disagree to
the statement, "English teachers give too much homework, "
and a significantly larger proportion of boys than girls Agree
to statement 59, "College science teachers are much better
teachers than high school teachers."

Statements in Group 8 indicate how students believe their
parents regard science as a career.

Group 9 statements relate to curricular questions. About a
quarter of the students believe that they should take four
years of a foreign language in high school. Three out of four
Disagree to statement 43, "High school students do not have
enough time for. extra- curricular activities." Two out of
five students believe that everyone should take four years of
science in high school, and six out of seven Agree that every-
one should take four years of English in high school. The
SSP experience apparently caused no change of belief here.

Group 10 statements have to do with the students' attitudes
toward tests. A significant change (at the 5% level) of con-
fidence between Pre and Post-SSP samplings is shown for
only one of these five statements. The attitudes of students
toward tests are apparently satisfactory and offer no indi-
cation that the students as a group feel that tests are unfair
or improperly used.

Three out of four of the students believe their science teach-
ers are about as good as those found in other high schools,
and well over half believe that the quality of grading in
their school is as good as in other high schools. (Group 11)

81

00.1_,.....100A1111a

In terms of attitudes towards themselves as students and
scientists (Group 12), over a fourth of the students be-
lieve that ,,hey know more about their area of science than
do other students of their age. The boys more strongly
support this belief than do the girls. It is the Observers'
belief that most of the students should mark such a state-
ment, "Agree. " Almost half believe that they rank in the
top 5% in their high school class. More of the girls have
this belief after having attended a Summer Science Pro-
gram than did before. One out of three say that some peo-
ple like to kid them about being a scientist.

The thirteenth group of statements can best be character-
ized as a miscellaneous group of superstitions. Both
boys and girls show strong disagreement with suggestions
that the pattern of life is foreordained. Only a small pro-
portion, and more girls than boys, indicate a belief that
astrology can explain a lot of things. By and large the
boys show greater objectivity than do the girls, while the
girls adhere to a greater extent to a pattern of beliefs
which one might call "fundamentalism. " One statement,
"Infection cannot occur without the presence of some bac-
teria or virus, " is Agreed to by about four out of five of
the boys and girls but is marked Disagree or "?" by one
out of five. It is important to note that the :responses to
these statements did not change from Pre SSP to Post
SSP! One of the problems of 'becoming a scientist is
that of shaking off the folklore and disproved beliefs which
abound in our culture.

The last two statements (Group 14) have to do with the
potential for girls in the area of education and science.
The girls' answers are more optimistic than are those
of the boys. While 65% of the boys Disagree to the state-
ment, "Girls do not make as good scientists as boys, "
89% of the girls Disagree to it.

These responses to statements show a surprising amount
of change in attitudes, beliefs and superstitions which
can be associated with attendance at the Summer Science
Programs. Answers for 11 of the statements showed a
statistically significant change from Pre- to Post-SSP for
the Experimental group of boys, and of these, 8 had no
corresponding change in either comparison group. Answers
to only 6 statements showed significant changes for boys
C-1, and 5 for boys C-2. Seven of the statements showed a
similar degree of change in opinion on the part of the Ex-
perimental group of girls.
While it is entirely possible that the form of response to
these is too limited to reflect changes, the instruction as
such was not aimed at such areas of information. It may
also be that the period of exposure and the kind of expo-
sure did not offer an antidote to erroneous or unscientific
beliefs. The Programs have been oriented' to presentation
of the structure, facts and procedures of science rather
than implications of science and scientific attitudes to
everyday living.

Attitudes Toward Science and Science Courses:

Student attitudes toward science and science courses in
high school are varied. Table 28 gives a summary of their
likes and dislikes in this area. This table shows the atti-
tudes of the students both before the SSP (as of May 1960)
and again after SSP (January 1961). Per cents of students
giving each of the answers are shown for the boys and girls
of the Experimental groups (Pre-SSP).. All of the remain-
ing columns of the table show comparisons to these two
key groups.

In answer to Question 1, "Which of the sciences do you
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think is most interesting?" physics was rated as most in-
teresting by the boys (40%) but by only 13% of the girls in
the Experimental group. This difference is significant at
the 1% level of confidence. Looking on across that row in
the table, the Experimental boys and the Experimental group
of girls both felt that Physics was more interesting than did
their corresponding C-2 Comparison groups. For none of
the scores was there any significant change in preference
from the Pre to the Post-SSP period.

The answers to Question 2, "Which science do you think is
the most difficult to learn?" gives physics the highest rating
with more of the girls thinking that physics is the hardest
(49%) than do the boys (26%). Other than these, the differ-
ences in the answers of boys and girls are of no great sig-
nificance. It is particularly interesting to note that the pro-
portion of boys in the experimental group goes up signifi-
cantly from Pre-SSP to Post-SSP in picking physics as the
most difficult.

The answers to Question 3, "The best way to learn some-
thing in science is," may represent stereotyped response
rather than a judgment made on the base of experience.

A majority of the experimental group believe that compared
to other high school students the intelligence of the students
in their own high schools is about average. However, a
third of the students believe that the students in their high
school are above the average of intelligence of high schools
generally.

One of the few negatives showing up in the before versus
after impact of the Summer Science Programs is the in-
crease in the proportion of boys in the Experimental group,
who, after the Summer Science Program, want to be more
like a person in "6, industrialist, military leader, non -
scientist" This change involves only a small proportion of
the sample so does not need to sound any alarm.

Question 6 is, "Have you gone to talk with your high school
counselor?" It is particularly interesting to note that boys,
regardless of group, showed a significant increase in those
who said they had gone to talk to their high school guidance
counselor, but no such change occurred with the girls. Per-
haps they had been to see the counselor earlier.

To question 7, "Name one science course you are now taking
or a last science course you took at the end of the junior
year," chemistry was named by almost two thirds of the
students, physics by less than a third. The effect of the
curricular sequence is reflected in their Post-SSP answers.
Chemistry is an eleventh grade subj ect and physics is a
twelfth grade subject in the majority of the high schools.

Two out of five mentioned subject matter, one out of four
the laboratory work, and about one out of five the teacher,
as the thing most liked about the course just named in
Question 7.

The boys, Experimental group, show a decrease in the num-
ber mentioning laboratory work as the thing they most lilted.
There is some other evidence that the Summer Science Pro-
gram has produced a relative decrease in their love of labo-
ratory work, perhaps being crowded out by other activities
or aspects of science which they deem more urgent or im-
portant to them at the moment.

Liked least about the science courses mentioned were the
absence of laboratory work and courses which were easy.
There is no evidence in these data either pro or con that
the students enjoy a real challenge to their ability and are
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willing to "pay the price," However, reports of the ob-
servers and of the program directors indicate that the
students really work and enjoy it during the summer.
There are more complaints about lack of work and work
that is not challenging than there are to the contrary.

About one half of the students rate the laboratory facili-
ties in their own high school as "quite good" or "excel-
lent". Only about one in five rated their facilities as in-
adequate or very inadequate.

In answer to the question, "What did you do last tramrner ?"
(1959, the summer prior to attendance at the SSP) the
largest number indicated that they had worked in non-
science jobs and distinctly more boys than girls had
worked in such jobs. More girls visited relatives or
friends, took a trip or vacation. About equal proportions
of boys and girls studied, went to summer school or to
camp.

The response "work in non-science job" leaves open the
question of the need for work for these boys and girls for
financial reasons and the need of a job from the point of
view of its training value to the individual.

This table suggests strongly that the students mho go to
Summer Science Programs are a select group and that
their patterns of likes and dislikes among their high
school subjects are typical of those which other studies
have pointed to as "interested and able in the sciences."

Data from RBH Forms B and E:

RBH Forms B and E have been organized to explore the
impact of Summer Science Programs on high school stu-
dents in terms of

1. patterns of on-the-job performance as high
school science students

2. educational attitudes and beliefs, and

3. characteristics of the students which abet or
hinder the development of their careers as
scientists.

Form B was designed for the student to answer, describ-
ing his own performance pattern, attitudes and character-
istics as he saw them. Form E was constructed paral-
lel to Form B, but to be answered by the students'
science or mathematics teacher.

Forms B and E were completed for each student both
Experimental and Control (C-1 and C-2) in May of 1960
before attendance at any SSP, and again in January 1961
after the Experimental group of students had been
exposed to the SSP experience and had had several
months back in their own high schools.

This permits investigation of several questions:

1. What answers are given by boys and girls who
expect to become leading scientists?

2. What are the differences in answers which can
be legitimately associated with attendance at a
SSP?

3. How do the answers of boys compare with those
of girls?



4. How similar are the answers of the Experimental
and Comparison groups?

Forms B and E - Part I

Part. I of both Forms was designed to produce a description
of the student's patterns of performance as a high-school
science student. The forms avoid the concept of discrimi-
nating between more and less effective science students,
describing the patterns of behavior without considering how
meritorious the behavior might be.

Materials for these two forms are in the language and con-
cepts of the high school science teachers and their pupils.
Phrases describing the performance of high school science
students were obtained from performance descriptions of
students by their teachers given on the Personal Data Blanks
of students who won honors in the Westinghouse Annual
Science Talent Search. These phrases were those which the
teachers presented as pertinent to the evaluation of the stu-
dent's potential for becoming a scientist. Some 800 such
descriptive phrases were obtained. These were edited for
clarity, removing any with dual ideas, double meanings
and "weasel words". The remaining words and phrases
were submitted to two groups of high-school science teachers,
enrolled in academic-year institutes. Each of these teachers
reviewed the entire list of descriptive phrases and rated
each phrase on a scale of 1 to 5 for each of the following:

1. "how good it is to say about a high-school science
student"

2. "how well each phrase described the performance of
his or her best high-school science student"

3. "how well each word or phrase applied to one of
his better science students but not his best science
student. "

The ratings from the teachers for each item were tabulated.
Those items which showed too much heterogeneity in "how
good it is to say about a student" were immediately elimi-
nated from further consideration. Such phrases were not
used with sufficient uniformity over the country or had dif-
fering values or differing meanings among high-school
science teachers. The average rating of "how good it is to
say about a science student" was computed and is identified
as the "face validity" for the descriptive phrase.

For each descriptive phrase the averages of the ratings of
how well it describes the best science student of the teach--
ers was computed and the averages of how well the item
describes a more ordinary science student were also com-
puted. The difference between these two mean values for
each phrase is its differential or discrimination value, the
extent to which it is descriptive of the best as contrasted
with the ordinary science student.

Review of the phrases indicated that the teachers had been
using about seven different groups of descriptive phrases.
These factors are as follows:

S: Scientific interest and attitude. These reflect in-
terest in science and the attitudes that are common-
ly thought of as being "the scientific attitude."

C: Creativity, inventiveness and ingenuity.

B: Breadth of interest, curiosity and inquisitiveness.

W: Work habits, goal orientation, work planning,
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systematic dependability, responsibility, at-
tention to detail.

SS: Science Connected Skills such as helpfulness,
cooperativeness, teamwork

T: Technician, "cookbook" scientist, equipment
builder, activity for activities' sake.

I: Independence of thought and action, individualism,
disregard of authority, insisting on checking er-
rors in work of others.

All of these factors have appeared in discussing with sci-
entists, science educators and high school teachers the
kinds of evidences one might expect to reflect the effects
of Summer Science Program participation. The phrases
were classified according to the above factors.

Part I for the two forms was then organized as follows:

Decriptive phrases would be combined in groups of
4 per group.

Within each group of 4 phrases the student (Form B)
or the teacher (Form E) was asked to indicate which
two of the four phrases were "most descriptive of
the behavior or performance of the student".

Each group would contain phrases from 4 different
factors.

Since the combinations of 7 things, 4 at a time is
35, that number of groups was required so that
each factor would be compared with all others in
a uniform manner.

Phrases within each group are equal in face validi-
ty and equal in discrimination.

Thus the forms contain 140 descriptive phrases, or-
ganized as 35 groups of 4 phrases each. Within. each
group the phrases are arranged in alphabetic order so
as to offer no clues as to their patterning. The same
phrases are used in both Form E and Form B. The
two forms were used since there may be a difference in
the student's perception of his own performance as com-
pared with that of his teacher. Such differences should
be those of different points of view, information avail-
able and perhaps ego involvement.

Table 29 shows the data obtained through use of Part I,
Form B. These are the students' descriptions of their
own performances. The successive columns of the table
are:

. the descriptive phrases

the category or factor to which the descriptive
phrase belongs, indicated by letter

. the % of Males, who before attending SSP marked
the phrases as being one of two in the group most
descriptive of himself

the % of Females, who before attending SSP, marked
the phrase as being one of two in the group most
descriptive of herself

. comparison of % of Males and Females who had
marked the phrases as being descriptive of them-



selves

The differences between the percents of Males and
Females marking the phrases as most descriptive are
shown by the following code:

MM The % for Males exceeds the % for Females
at the 1% level of confidence or better

M The % for Males exceeds the % for Females
between the 5% and 1% levels of confidence

0 There is no significant difference in the way
the phrase has been marked by Males and by
Females

F The % for Females exceeds the % of Males
between the 5% and 1% levels of confidence

FF The % of Females exceeds the % for Males at
the 1% level of confidence or better

The Experimental vs. Control columns compare the To's
of males and of females marking each phrase (Pre SSP)
in the Experimental groups with those of the correspond-
ing C.-I and C-2 groups. In each af the four columns the
entries are as follows:

EE The % in the Experimental group marking the
phrase exceeded the % in the Control group
at the 1% level of confidence

E The % in the Experimental group marking the
phrase exceeded the % in the Control gro-'.p
between the 5% and 1% levels of confidence

0 No significant difference in the way the phrase
has been marked by the Experimental and the
Control groups

C The % in the Control group marking the phrases
exceeded the % in the Experimental group be-
tween the 5% and 1% levels of confidence

CC The % in the Control group marking the phrase
exceeded the % in the Experimental group at
the 1% level of confidence.

The last six columns of the table show a comparison of ire
SSP and post SSP marking of each descriptive phrase for
each of the three groups of males and in each of the three
groups of females in the marking of the phrases. The com-
parisons are indicated as follows:

++ An increase in the To marking the phrase, significant
at the 1% level of confidence

+ An increase in the % marking the phrase, significant
between the 5% and 1% levels of confidence

0 No statistically significant difference

A decrease in the % marking the phrase, significant
between the 5% and 1% levels of confidence.

A decrease in the % marking the phrase, significant
at the 1% level of confidence.

In reading and interpreting the information from the table,
one should remember that the frequencies of marking the
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phrases in each group are relative, two and only two phrases
are to be marked, hence marking two phases ire ans that
the other two, no matter how apt, should be unmarked for
any individual. The per cent marking any one phrase itself
is not in itself a useful number. It is meaningful only
when compared with some other relevant datum.

There is similarity in the per cents of boys and of girls
marking each phrase. These vary from 1% of girls and
2% boys indicating phrase 7-1, "Has devised laboratory
techniques which appear to be absolutely new" to 97% of
boys and 87% girls marking phrase 7-3, "Is taking all the
mathematics and science he possibly can in his high school. "
The frequency distributions and comparisons of per cents
for males and females are summarized in Table 30.. The
girls had marked 47 of the 140 phrases within the 40-59%
range while the boys had marked 37 phrases within that
range.

Table 30
Comparison of Per Cents of Males and of Females
Marking Each of the 140 Phases - Form B, Part I.

Per Cent - Females

90-99
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Total
2

80-89 2 3 1 6
70-79 4 6 6 16
60-69 5 5 16 2 1 29
50-59 1 4 6 2 2 15
40-49 7 7 7 1 22
30-39 1 1 4 3 9 1 19
20-29 1 10 4 4 2 1 22
10-19 5 2 7
0- 9 1 1 2

Total 3 17 11 14 27 20 24 13 11 140

Table 31 shows the numbers of phrases for which there
wa a statistically significant comparison of per cents of
males and of femai. s marking each of the 140 phrases -
Form B, Part I.

Factor B: Breadth of Interest: six of the Factor B phrases
show significant differences in favor of the females and
seven in favor of the males. The 6 Factor B phrases
favoring the girls are more general in content while those
favoring the boys are more specific, and may reflect a
tendency to mark such general phrases when the specifics
are not known or are not so applicable.

Factor C: Creativity, shows one phrase more characteristic
of the females and three more descriptive of the males.
Here too, the phrases which are more descriptive of the
boys are more specific than the one which favors the girls.

The girls show up most strongly in Factors SS, a Science-
Communication skill factor, and Factor W: Work Habits.
Half of the Factor W phrases show a To significantly favoring
the girls. This adds to the question regarding evidence of
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science talent among girls as compared to boys. Perhaps they
are more competent conformists, with a greater likelihood of
doing their work in the fashion and at the time that is more
acceptable and that such behavior is relatively more charac-
teristic than that described by the competing phrases. In the
10 groups of phrases in which the Factor W phrase favors the
girls, five show Factor S, Scientific ,Attitude, favoring the
boys, two show Factor B phrases, one each show Factors I
and T, favoring the boys, and one shows no phrase favoring
the boys.

For Factor S, 8 of the 20 phrases were markedmore frequent-
ly for the boys and 5 of them for the girls. As one might pre-
dict, half of the phrases T: Technical Interest favor the boys.

Table 31

Sex Difference in Phrases Describing Performance
of Science Students: Numbers of Phrases Showing
Statistically Significant Differences for Males and
Female s.

Factor M and MM F and FF
B: 5readth of Interest
C: Creativity 3 1

Individualism 3 1

S: Scientific Attitude 8 5
SS: Scientific Communication Skill 0 5
W: Work Habits 0 10
T: Technical Interest 11 0

Total 32 28

Comparing the Pre-SSP - Experimental and Control groups:
17 of the 120 phrases were significantly more characteristic
of Experimental boys than of C-2 boys, while 9 were the re-
verse. The pattern of differences is distinct. The Experi-
mental group of boys have greater Breadth of Interest,
stronger Scientific Attitude, better Scientific-Communication
Skills and are less Individualistic and have a bit less Techni-
cal Interest than do the C-2 group of boys. Only 7 of the 140
phrases show significant differences between Experimental
and Control-2 groups of girls. One can expect 5% by chance.
These Pre-SSP differences between the Experimental and
Control groups of boys do not vitiate the experiment. They
do reflect the difficulty in obtaining control groups for such
highly selected students as the Experimental group. How-
ever, it should be observed that only 2 of the 19 phrases which
show statistically significant Pre and Post-SSP differences
for the Experimental boys also showed significant differences
between the Experimental and C-2 Control groups.

Differences in marking the phrases before as compared to
after the SSP experiment do reflect some real impact on the
student s who participated in the SSP's.

A total of 25 phrases showed statistically significant differ-
ences at the 5% level of confidence or better in the Pre-SSP
marking of phrases as compared to the Post-SSP marking.
Of these, 19 showed significant changes for the Boys-Experi-
mental and only 4 for each of the boy's comparison groups.
For the Girls-Experimental, 11 phrases showed significant
differences, with 3 and 9 respectively for the girls C-1 and
girls C-2 groups.

Four of these phrases showed differences for both boys and
girls. These are:

94

2. 1 SS (+) (++) Can express scientific ideas clearly.
2. 4 S (- -) (-) Satisfies curiosity by scientific Logic

and fact.
4.2 S (+) (+) Has good knowledge of the methods and

philosophy of basic scientific research
25.3 B (++)(++) Has taken advanced courses in matherha-

tics either through special high school
programs or through outside or corres-
pondence schools.

The first two phrases come from the same group and compete
with each other. If the student felt that they had increased
their ability to "express scientific ideas clearly, " and marked
that phrase, some other phrases could not be marked. Phrase
4. 2 indicates greater feeling of familiarity with research, while
phrase 25. 3 indicates the taking of more courses in advanced
mathematics.

Fifteen phrases show statistically significant change for boys
but not for girls:

7.4 W (++) Works diligently to reach the goals he has
set for himself.
Sets up a control program to prevent
drawing conclusions from subjective data.
Follows up his ideas for a project with
extensive reading on the subject.
Works steadily and consistently in the
laboratory.
Projects undertaken show continuity and
planning.

22.4 W (+)

5.3 W (-)

18.4 W (-)

21.2 W (-)

The first two phrases, 7.4 and 22.4, are more characteristic
of the boys after SSP than before, and can be accepted as
evidence of the impact of SSP. The last three Factor W
phrases indicate no lessening or relaxing of work habits but
seem rather to reflect minor strengthening of the other be-
haviors with which they were compared.

18.1 I (++) If the apparatus in the lab does not satisfy
him, he makes his own.

9.1 I ( ) Doesn't hesitate to question details of
techniques if he feels it necessary.

25.4 I ( - -) Makes use of work of others without being
bound by or limited to their conclusion.

9.4 C (+) Is quick to see relationships between one
problem and another.

29.1 C ( - ) Consults experts even if it is only a matter
of satisfying his own curiosity.

30.4 C (-) Would rather plan new work than gather
experimental data.

Two of the Factor I phrases indicate improvements in the
students, especially when one notes that 9. 4C is the phrase
which increased at the expense of 9. II. The change in
29.1 C reflects an increase in independence.

14.2 S (+) Has written scientific papers describing
his completed projects.

10. 3 S (-) Prefers sciences requiring rigorous proofs
of basic laws.

25.1 SS (--) Can render technical matter into interesting



and informative demonstrations for non-
technical students.

31.3 T (+ +) Possesses near professional skill in at
least one laboratory specialty.

Phrase 25.1 SS has been crowded out or displaced in its group
by 25.3 B. Phrase 31.3 T, shows that the boys believe that
their laboratory skills have shown some improvement.

The 8 phrases which showed statistically significant change
from Pre-SSP to Post-SSP for girls and not for boys are:

21.4 C (+ +) When necessary material or equipment is
not available endeavors to devise his own.

8.3 C ( - ) When mathematics required are beyond his
level, solution is found through unique
application of known operations.

26.2 C ( - ) Has insatiable curiosity as to the nature
of his environment.

The change for phrase 21. 4 C reflects an increase in skill and
self reliance, and this at the expense of phrase 21.1 SS.

26.4 B (+ +) Maintains a growing science library.

Of the phrases above,the former was apparently replaced by
26.4 B as students started assembling their own science
libraries.

21.1 SS ( - ) Can translate complex ideas and con-
cepts into terms easily understood by the
average student.

20.3 T (+ + ) Likes to disassemble and reassemble new
equipment to see how it works.

Again it is quite likely that the emphasis on research in the
SSP's produced the increase on use of phrase 20.3 T.

13. 1 ( - )

19.3 S ( + )

Attempts to prove or disprove the con-
clusions of authorities through own
research.

Maintains a notebook containing outlines
and notes on scientific books he has read
and enjoyed.

The decrease for phrase 13. 1 I may be evidence for greater
maturity, and the increase for 19.3 S is a specific form of
behavior in that same direction.

Comparable data showing how the science and mathematics
teachers saw these same boys and girls was obtained through
Form E, Student Description. The teachers see the students
much as the students see themselves, but the views of the
,teachers appear to be clearer and more distinct.

Table 32 summarizes the teachers' description of the students'
performance as science students in the same way comparable
data from the students themselves was organized as Table 29.

Table 33 shows the correspondence between per cents of boys
and of girls for whom each of the 140 descriptive phrases were
marked. The per cents vary from 7. 1 "Has devised laboratory
techniques which appear to be absolutely new," marked for 3%
of girls and of boys, to 7.3 "Is taking all the mathematics and
science he possibly can take in his high school," marked for 92%

95

of the boys and 82% of the girls. These same two phrases are the
most extreme as chosen by the students in describing themselves.

Table 33

Comparison of Per Cents of Males and of Females
For Whom Each of the 140 Phases, Form E, Part I

Were Marked by Their Teachers.

Per Cent - Females

9o-99
80-89
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14
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50 -59 3 5 9 7 2 26
40-49 7 6 5 5 23
30-39 4 4 9 4 1 22
20-29 z 6 3 3 14
10-19 1 3 2 1 7
0- 9 1 1 1 3

Total 4 14 11 24 17 23 22 17 8 140

Table 34 identifies the factors in which there is a statisti-
cally significant difference (5% level of confidence or better)
in the per cents of boys and girls for whom the phrases
were checked.

Table 34

Difference Between the Descriptions of Boys and Girls

MorMM ForFF

B: Breadth of Interest 6 4

C: Creativity 8 2

I: Individualism 7 2

S: Scientific Attitude 4 5

SS: Social Communication-Skill 0 8

W: Work Habits 0 14

T: Technical Interests 11 0

Total 36 35
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Half of the.phrases,7I out of 140, showed significant differ-
ences in their use in describing the performance of boys as
compared with girls. The factor pattern of the differences
is similar to but more distinct than shown by Form B. Girls
are more frequently characterized by their Work Habits (W)
and Communication Skills (SS), while the boys are more fre-
quently described as having Creativity (C), Individualism (I),
and Technical Interests (T). The differences in marking the
phrases for the Experimental and Control groups, particu-
larly the C-2 group, follow the same pattern as in Form B.
Only two of the 28phrasesdiscriminating between the E and
C-2 groups were common to both boys and girls, one factor
B phrase (12.4) and one for factor T (12.2). Of the remaining
phrases, 19 were for boys and 7 for girls. For the girls, the
differences between group E and C-2 can be considered chance,
but not so for the boys.

The crucial question is the extent to which the teachers des-
cribed differently the performance of boys and of girls of the
Experimental group before SSP as compared to after SSP.
For 35 of the 140 phrases there was a difference statistically
significant at at least the 5% level of confidence. Of these 35
phrases 20 showed differences for Boys-Experimental and
20 for Girls-Experimental groups. Only 9 and 6 phrases
respectively showed significant changes for Boys C-1 and
C-2 groups, and 8 and 9 respectively showed such changes
for Girls C-1 and C-2 respectively. These facts, in gross,
reflect some impact of SSP. Only 3 of the phrases showed
significant differences both for boys and for girls. These
were:

3.1 B (++)(++)

25.1 SS (-- )(-)

25.3 B (++)(+4)

Has attended many science con-
ferences and fairs.

Can render technical matter into
interesting and informative demon-
strations for non-technical students.

Has taken advanced courses in math
either through special high school
programs or through outside or
correspondence schools.

Listed below are seventeen other phrases from 10 of the
groups which showed statistically significant differences
for boys and not for girls.

15.2 B ( - ) His home life is intellectually
stimulating.

15.3 SS (+) Has led group discussions of
scientific topics in class.

(Phrase 15. 3 has been chosen rather than 15. 2 to de-
scribe the behavior of the boys, and suggests an in-
crease in science activity. )

20. 1 I ( - - )

20. 2 SS ( + + ) Has directed mathematics or
science contests.

20. 4 S ( +)

Chooses projects without help and
works entirely on his own.

Scientists and scientific personnel
are his favorite source of informa-
tion.

In group 20, three phrases showed significant change.

25. 4 I ( - - ) Makes use of work of others with-
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out being bound by or limited to their
conclusions.

30. 2 T ( + + ) Has built electronic apparatus
(such as hi-fi set) from compon-
ent parts.

30.4 C ( - ) Would rather plan new work than gather
experimental data.

Phrase 30. 2 indicates more specific activity than 30.4.

31.1 SS ( - - ) Explains solutions to problems lucidly
when called upon.

31. 3 T ( + + ) Possess near-professional skill in at
least one laboratory specialty.

Phrase 31. 3 is one of the important changes related to SSP
attendance.

33.2 T ( +) Modifies standard methods to see if better
product will result.

33. 4 B ( - ) Shows the same intellectual curiosity in
other areas that he does in science
courses.

Phrase 33.2, again is a choice for a more specific be-
havior over a general statement.

11.3 B (+)

14.2 S (+)

23. 2 W (+)

He carries more than the average number
of major subjects.

Has written scientific papers describing
his completed project.

Checks fact against theory whenever the
equipment is available.

26. 3 T (- - ) Learns to use laboratory apparatus pro-
ficiently.

32. 2 B (+) Explores topics not found in the standard
curriculum.

As intense science interest continues, it is manifested in
more specific behaviors and it is not so necessary for the
reporting teacher to resort to broad generalizations when
the choices are as close as afforded by Form E. Phrases11.3, 14. 3 and 32. 2 all refer to the specific intensification
of academic-science-math activity. Phrase 23. 2 reflects
an increase in the number of boys who are Learning to act
more and more like mature scientists. The drop in per
cent for 26.3 is likely related to increases in the other and
perhaps higher-level behaviors in that group of phrases.

There are 17 phrases in 11 groups which showed statisti-
cally significant changes for girls (Experimental group)
and not for boys, between the Pre-SSP and the PostSSP
observations. These phrases are listed below.

1.3 W ( - ) Keeps after a problem until a satisfac-
tory solution is found.

1. 4 C ( - ) Tries to explain unexpected results in
an experiment.

In group 1, phrases 1.1 B and 1.2 S show a small increase



at the expense of 1.3 W and 1.4 C, but not enough to establish
them statistically.

9.2 SS (+) Enjoys exchanging ideas with fellow
students, teachers and outside experts.

9.3 S (+) Is adept at using scientific source materials
and references.

9. 4 C ( - ) Is quick to see relationships between one
problem and another.

Both of the phrases 9. 2 SS and 9.3 S show improvement in
attitude and performance as science students.

18. 1 I ( +) If the apparatus in the laboratory does not
satisfy him, he makes his own.

18.3 S ( + ) Reads several science publications regularly.

18.4 W ( - ) Works steadily and consistently in the labora-
tory.

Phrase 18.3 S is a specific observable behavior and here is
evidence of increased activity as a scientist. It draws from
phrases 18.2 and 18.4 rather than 18.1 which is not frequent-
ly chosen to desc ibe the girls.

2.3 B ( + ) Keeps abreast of recent scientific develop-
m ent s.

11.1 W ( - ) Draws up a detailed working plan before
starting on a project.

15.4 I (++) Refuses to accept even a common scientific
Law without deriving or testing it.

16. 2 I (+) Demands proof for new ideas.

26. 4 B (+) Maintains a growing science library.

28.2 I (+) Has repeated classical experiments on his
own to satisfy himself regarding findings.

34.2 SS ( - -) Makes use of original "visual aids" in the
presentation of his science reports.

35. 2 T (+) Is quick to understand the operation of me-
chanical devices.

22.1 B (+) Has done a great deal of study on his own in
order to qualify for an honors course.

Both phrases 2.3 and 26.4 indicate an increase in science
reading as a result of SSP experience. Phrases 15.4, 16. 2
and 28.2 form a strong cluster of behaviors, an increase in
skepticism, with willingness to recheck.

Phrase 35. 2 T suggests that some girls showed an increase
in their use of understanding of equipment. The remaining
two phrases in the list, 11.1 and 34.2, show decreases,
probably not because they were Lessened, but because the
competing phrases became more potent.

The outstanding impact factors for girls are:

increased Breadth of Interest
increased Individualism
decrease in Work habits
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. small increase in Scientific attitude

. small increase in Creativity

The impact factors for boys are not so clear. But
there is

increase in Breadth of Interest
. small increases in Scientific attitude

small increase in Science Communication
. small decrease in Individualism.

Factor Scores - Forms B and E, Part I

Scores for each of the seven factors from Part I were ob-
tained for each Form B and for each Form E which had
been completed in the Pre SSP period. The score for any
factor is the number of times phrases representing that
factor were marked as being one of the two more des-
criptive. Since phrases for each factor occurred twenty
times with the 35 groups of descriptive phrases the score
on any one factor can range from 0 to 20. Table 35 shows
the means of factor scores for each of Forms B and E for
males and for females for both Pre-SSP and Post-SSP.
In general, the highest scores were for Factor I, Individu-
alism and the lowest for C, Creativity, However, it is not
proper to conlcude that Individualism occurs in greater
frequency or amount than Creativity, since this may be a
function of the phrases used rather than of any relative
strength of the factors. At this time, comparison may be
made only within factors and not between factors. Com-
parisons may be'made between factors after norms are
are established for each factor for the group. Data from
this study might be used for establishing such norms, but
because of the necessary assumptions of equivalence of
means and of variances, comparison within these data
cannot be made. The factor scores for any individual are
almost a "closed system" - if some scores are high,
perforce others must be Low.

The impact of the Summer Science programs is shown by
changes in mean scores of the experimental groups from the
Pre SSP and the Post-SSP data:

increase in SS: communication skills - Boys, Form
B. (Significant at the 1-5% level of confidence)

increase in B: Breadth of Interest - Girls, Form
B and also Form E (significant at or beyond the 1%
level of confidence)

. decrease in W: Work Habits - Girls, Form E,
(significant at the 1-5% level of confidence)

Scores for FactorB: Breadth of Interest as seen by the
teachers are a little greater for boys than for girls. As
seen by the students themselves, the boys have a slightly
higher score than girls, and the scores on Form B, - the
students as seen by themselves, - are slightly lower than
that seen by the teachers.

In Factor C: Creativity, the boys score distinctly higher
than girls, both as seen by teachers (Form E) and as seen
by themselves (Form B). The teachers see the boys as
having a greater degree of Individualism than the girls; the
difference as the boys and girls see themselves was not
significant.

In Factor S: Scientific Attitude, only one of the four scores



Table 35

Comparisons of Means of Performance Factor
Scores, Forms B and E:

o k
Factor

Pre and Post SSP.

Pre-SSP Post-SSP
M N M N

Com-
parison

B. Breadth of Interest E M E 9.80 430 10.18 365
C. Creativity E M E 8.90 430 8.72 365
I. Individualism E M E 11.35 430 11.27 365
S. Scientific Attitude E M E 9.93 430 10.09 365
SS. Communication Skills E M E 9.60 430 9.59 365
T. Technical Interest E M E 9.11 430 9.21 365
W. Work Habits E M E 9.58 430 9.33 365
B. Breadth of Interest B M E 9.21 444 9.50 377
C. Creativity B M E 9.72 444 9.63 377
I. Individualism B M E 11.79 444 11.47 377
S. Scientific Attitude B M E 10.14 444 9.88 377
SS. Communication Skills B M E 9.26 444 9.67 377 +
T. Technical Interest B M E 9.84 444 10.21 377
W. Work Habits B M E 9.01 444 8.71 377
B. Breadth of Interest E F E 9.59 157 10.55 121 ++
C. Creativity E F E 7.94 157 7.84 121
I. Individualism E F E 10.80 157 11.07 121
S. Scientific Attitude E F E 9.88 I 57 10.48 121
SS. Communication Skills E F E 11.01 157 10.77 121
T. Technical Interest E F E 6.61 157 6.87 121
W. Work Habits E F E 11.68 157 10.98 121 +

B. Breadth of Interest B F E 8.99 173 10.15 137 ++
C. Creativity B F E 9.01 173 8.47 137
I. Individualism B F E 11.56 173 11.23 137
S. Scientific Attitude B F E 9.57 173 9.88 137
SS. Communication Skills B F E 10.16 173 10.37 137
T. Technical Interest B F E 7.85 173 8.33 137
W. Work Habits B F E 10.77 173 10.74 137

B. Breadth of Interest E M C1 9.03 236 9.01 160
C. Creativity E M Cl 8.88 236 8.91 160
I. Individualism E M Cl 11.53 236 11.95 160
S. Scientific Attitude E M C 1 10.16 236 10.01 160
SS. Communication Skills E M C 1 9.38 236 9.68 160
T. Technical Interest E M Cl 9.71 236 10.01 160
W. Work Habits E M Cl 9.59 236 8.82 160
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Factor

Table 35 (Continued)

2 Pre-SSP Post-SSP Corn-M N M N parison
B.
C.
I.

S.
SS.
T.
W.

Breadth of Interest
Creativity
Individualism
Scientific Attitude
Communication Skills
Technical Interest
Work Habits

B
B
B
B
B
B
B

M
M
M
M
M
M
M

CI
CI
CI
Cl
Cl
Cl
Cl

8.90
9.62

11.55
9.92

8.82
10.05
9.06

231
231
231
231
231
231
231

8.92
9.76

11.68
9.67
9.22

10.81
8.97

166

166

166

166

166

166

166
B. Breadth of Interest E F CI 9.01 80 9.91 64C. Creativity E F Cl 7.66 80 8.72 64
I. Individualism F Cl 10.91 80 11.42 64S. Scientific Attitude E F Cl 9.80 80 9.48 64SS Communication Skills E F Cl 10.72 80 10.58 64T. Technical Interest E F Cl 7.21 80 7.78 64W. Work Habits F CI 10.91 80 11.12 64

B. Breadth of Interest B F Cl 8.16 90 9.09 74 +C. Creativity B F Cl 8.96 90 8.95 74
I. Individualism B F Cl 11.66 90 12.09 74S. Scientific Attitude B F Cl 8.99 90 9.08 74SS. Communication Skills B F Cl 9.10 90 9.05 74T. Technical Interest B F Cl 8.51 90 8.73 74W. Work Habits B F_ Cl 10.46 90 11.47 74 +

B. Breadth of Interest M C2 8.85 299 8.95 242C. Creativity B M C2 8.97 299 9.21 242
I. Individualism M C2 11.72 299 11.66 242S. Scientific Attitude M C2 10.16 299 9.61 242
SS. Communication Skills E M C2 7.39 299 9.58 242 +4.T. Technical Interest M C2 9.70 299 9.65 242W. Work Habits E M C2 9.24 299 9.07 242
B. Breadth of Interest B M C2 8.19 284 8.28 253C. Creativity B M C2 9.91 284 10.08 253
I. Individualism B M C2 12.13 284 12.34 253S. Scientific Attitude B M C2 9.85 284 9.57 253SS Communication Skills B M C2 8.71 284 8.83 253T. Technical Interest B M C2 10.44 284 10.43 253W. Work Habits B M C2 9.18 284 9.13 253

B. Breadth of Interest E F C2 8.51 91 8.69 80C. Creativity E F C2 8.12 91 8.44 80
Individualism E F C2 11.07 91 11.54 80

S. Scientific Attitude E F C2 9.85 91 9.09 80
SS. Communication Skills E F C2 10.41 91 10.58 80
T. Technical Interest E F C2 7.71 91 7.81 80
W. Work Habits E F C2 11.27 91 10.72 80
B. Breadth of Interest B F C2 3,23 103 8,56 78C. Creativity B F C2 9.18 103 8.88 78
I. Individualism B F C2 11.85 103 12.00 78S. Scientific Attitude B F C2 9.46 103 9.26 78SS. ComMunication Skills B F C2 9.63 103 10.08 78T. Technical Interest B F C2 8.66 103 8.38 78W. Work Habits B F C2 10.85 103 11.24 78
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is distinctly different from the other three - that for girls as
seen through their own eyes.

The Factor SS: Science Communication Skills, gives the edge
to the girls. The teachers describe the girls as being dis-
tinctly stronger in this area than boys, and in both cases
higher than the, students describe themselves on Form B. The
Form B scores for girls are distinctly higher than for boys.

On Factor T: Technical Interests, the scores for boys are
substantially higher than those for girls. The scores from
Form B are higher than for Form E.

Work Habits (W) scores for both boys and girls are higher for
both forms for girls than for boys, and the Form E scores are
higher than the Form B scores.

This evidence here on Work Habits plus the analysis of Table
36, the inter correlations of the seven factors, raises the
question as to whether the girls entering science may not be
motivated by different factors or that their pattern of motiva-
tion may be somewhat different. They appear to have a high
order of conformance in performing as science students and in
showing their interest in the more socially acceptable ways
than do boys. This is also related to the observation in the
Annual Science Talent Search for the Westinghouse scholar-
ships, that the average class standing of the girl contestant is
slightly higher than for the boys, and at the same time one gets
the impression that girls, as a group, do not have as great a
depth of interest and drive to be a scientist as the boys.

The seven factor scores might be better understood on the basis
of more detailed look at their organization. Table 36 shows the
intercorrelations of the seven factor scores for four samples.
The numbers of cases included all of the Form E's and Form
B's in the Pre-SSP samples. Data for Experimental and Com-
parison groups were pooled. This is an examination of the
instrument rather than comparison of samples. The coefficients
of correlation shown in Table 36, are not of great magnitude.
However, 43 of the 84 coefficients differ significantly from
zero (at the 1% level of confidence). Because only two out of
each group of 4 phrases can be marked, the intercorrelations
will be lower than if there were no such constraint. The most
consistent groups of correlation coefficients are those between
Factors B: Breadth of Interest and S: Scientific Attitude, in-
dicating that there is some communality of these two factors.
Factors C and I, .Creativity and Individualism also show sub-
stantial positive correlations. While some other pairs of
factors do show all positive correlations, say, such as between
C, Creativity and T, Technical Interest or between Individual-
ism and Communication Skills, or Individualism and Technical
Interest, no others have coefficients for all of the four groups
greater than the 1% level.

A simple factor analysis of the four sets of intercorrelations
offers a clearer understanding of the factor scores. The
statistical factors were obtained by the centroid method and
rotated to reflect the most information. The statistical factor
loadings are shown in Tables 37 and 38. These values can be
interpreted as the correlations of each of the factor scores with
the statistical factors.

For all four groups there is a statistical factor made up of
C and I. This is the clearest statistical factor. This relation-
ship of Creativity and Individualism could suggest that creativity
and teen-age drive for independence are related, at this stage
of development or only that creativity and individualism are
empirically associated in such a group of would-be scientists.

The second statistical factor, independent of the first, was
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organized around Breadth of Interest. Associated with B,
in this statistical factor are S and SS.

This would suggest that within this sample there is not a
strong relationship between Breadth and Creativity. For
the boys (Form B) a third factor stands out, a substantial
loading for technical interest. Technical interest does
not stand out in any other of the three samples.

Form E for girls shows substantial loadings for all seven
factors in the first statistical factor but with higher
loadings for creativity and individualism. This suggests
that there may be either a general halo effect or else the
girls are able to demonstrate to their teachers a high and
subtle conformance to the standards and behaviors they
believe their teachers expect of them. The second factor
for Form E (Girls) includes substantial loadings for Breadth
of Interest, Scientific Attitude and SS: Communications
Skills.

There is considerable similarity between the data from
Form B and from Form E for boys and also betweeen Form
B and Form E for girls. In all four samples the Creativity-
Individualism axis stands out. A second axis in all cases
contains Breadth of interest as its most substantial factor,
but the other variables or the other characteristics which
show high relationship to this cluster vary from sample to
sample. These variations can be due to different points of
view and to the difference of cultural pressures. Different
points of view, one as viewed by the students in the report
on their own performance and the other as the teachers re-
port their performance while there are cultural differences
in the social outlook and performance of boys and girls.
The interaction of these two kinds of pressures could account
for the differences.

Attitudes Regarding Career and School:

Part II of Forms B and E is a series of 27 questions answer-
able by marking "Yes," "No," or "?. " Table 39 shows the
data from this section of Form B. To simplify the presenta-
tion, the data for only one of the three possible answers are
given. For each question the answer used is the "key"
answer. For example, Question 1, "Do you think you will
enter a career of science?" the "Yes" answer was used.
Fifty-nine per cent of the males answered it "Yes, " while
45% of the females answered "Yes. " This difference is
significant at the 1% level and is in favor of the males.*
Most of these questions, 18 of the 27, showed a statistically
significant difference between the responses of males and
females. Essentially these differences show that more of
the boys expect to go into a career of science, that they feel
more certain of being successful in science and that they
think they understand science. These differences also show
that the girls think of themselves as being less of a discipline
problem, having less of the know-it-all attitude, and being
less critical of authority and are all around less disruptive.
They do not antagonize fellow students as much or argue as
much with their teachers or other students in the classses.
This is a'picture of two kinds of factors. One, the drive and
expectation of a career in science is stronger in the males
and there is a greater docility among the girls. This we
must remember is as the students describe themselves.

For the boys only 2 of the 27 questions show statistically
significant differences before and after the Summer Science

* The same set of symbols are used as in Table 29.



Factor Grou

Table 36

Intercorrelations of 7 Factors of "On the Job Performance of
High School Science Students." (Form B was filled out by Students
themselves, and Form E was filled out by their teachers.)

B C I S SS Mean Std.Dev.

B:
Breadth

of
Interest

E - Male
B - Male
E - Female
B - Female

-.143
-.164

.251
-.144

-.199
-.177

.329
-.118

.282
.207
.576
.241

.069

.114

.471

.216

-.256
-.249

.063
-.155

-.008
-.064

.298
-.013

Q 29
8.83
8.97
8.62

3.16
2.90
3.93
2.81

C:
Creativ-

ity

E - M
B - M
E - F
B - F

-.143
_.164

.251
-.144

.333

.186

.382

.327

-.070
-.144

.084
-.034

-.012
.008
.124
.049

.107

.136

.190

.199

-.188
-.118

.172

.062

8.92
9.77
7.86
8.97

2.76
2.64
2.72
2.56

I: E - M -.199 .333 -.101 .029 .160 -.066 11.51 2.85
Indi- B - M -.177 .186 -.058 .024 .066 -.028 11.83 2.59

vidual- E - F .329 .382 .195 .260 .337 .347 10.85 2.94
ism B - F -.118 .327 -.014 .183 .113 .172 11.67 2.84

S: E - M .282 -.070 -.101 .009 -.027 .041 10.03 2.49
Scientific B - M .207 -.144 -.058 .060 -.051 .049 9.99 2.35

Atti- E - F .576 .084 .195 .320 .076 .215 9.93 2.80
tude B - F .241 -.034 -.014 .072 -.059 .133 9.41 2.65

SS: E - M .069 -.012 .029 .009 -.071 -.003 9.48 2.92
Commun- B - M .114 .008 .024 .060 -.216 -.137 8.98 2.97
ication E - F .471 .124 .260 .320 -.052 .260 10.80 3.28
Skill B - F .216 .049 .183 .072 -.062 .026 9.79 3.02

T: E - M -.256 .107 .160 -.027 -.071 -.062 9.40 3.48
Techni- B - M -.249 .136 .066 -.051 -.216 -.051 10.09 3.32

cal E - F .063 .190 .337 .076 -.052 .170 7.05 3.07
Skill B - F -.155 .199 .113 -.059 -.062 .016 8.16 3.09

W: E - M -.008 -.188 -.066 .041 -.003 -.062 9.53 3.47
Work B - M -.064 -.118 -.028 .049 -.137 -.051 9.09 3.17

Habits. E - F .298 .172 .347 .215 .260 .170 11.28 3.49
B - F -.013 .062 .172 .133 .026 .016 10.77 3.33

Nos. of Cases: 1% Level

E - Male = 967 .085
B - Male = 967 .085
E - Female= 310 .145
B - Female = 359 .140
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Table 37
Rotated Loadings For The 7 Factors

With The Statistical Factors - Males
The Seven

Factors
Form B Form E

I II III I II III
B: Breadth of Interest -.35 .42 .04 -.26 . 56 .03
C: Creativity .48 .05 -.04 . 61 .07 .06
I: Individualism .32 -.08 .06 . 56 -.06 -. 06
5: Scientific Attitude -. 24 .15 -.04 -.11 .33 30

SS: Communication Skills .02 .32 .28 -.01 .17 .06
T: Technical .24 -.16 -.55 .32 -.32 -.16

W: Work Habits -.24 -.34 .05 -.24 -.07 -.25

Table 38

Rotated Loadings For The 7 Factors
With The Statistical Factors - Females

The Seven
Factors

Form B Form E

I II III I II III
B: Breadth of Interest -.15 .60 .14 .41 -.67 -.16
C: Creativity .55 -.12 -.08 .51 -.03 .14
I: Individualism .62 -.04 .07 . 70 -.06 .14
S: Scientific Attitude -.01 .42 -.13 . 27 -.67 . 06

SS: Communication Skills .23 .17 .31 .27 -. 59 .10
T: Technical .25 _.16 -.22 .47 .25 -.16

W: Work Habits .22 .18 -.16 .47 -.19 .00
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Program. A decrease in Interest in Laboratory Work and a
significant decrease in those who say "No" to Item 25, "Do
you think you know more than your teachers?" One may
imply from this that more of the boys believe they know more
than their teachers. No item shows a significant difference
between the Pre-SSP and Post-SSP responses for the girls
Experimental group.

Table 40 shows the item analysis data for Part II, Form E -
the teachers' description of the boys and girls in terms of the
27 questions just discussed. Fourteen of the 27 questions
show statistically significant differences between boys and
girls. The differences can be classified or summarized in
the same fashion as those shown by Form B. The girls are
better behaved in class, pay better attention, are less dis-
ruptive, less "know-it-all," and less argumentative. For the
boys the teachers see stronger drive toward entering a career
of science and continuing in such direction.

Only one question shows a difference between the Experimental
and Control for both 'Ins and girls, no. 14, "Does he show
understanding of what he is doing. " The differences are in
favor of the experimental group in all cases, suggesting that
all those who did go to summer science programs, in spite of
efforts to secure an adequate-control group, still had better
motivation as seen by their own teachers.

The comparisons Before and After the Summer Science Pro-
gram is of particular interest. Fourteen questions show a
statistically significant Pre-S to Post SSP change. Eight of
the questions show a significant difference between the Before
and After Summer Science Program for the boys as compared
to 1 and 4 respectively for the C-1 and C-2 boys. Six show
such difference for the Experimental group of girls.

For the boys in the Experimental group, the changes are:

a decrease in the amount of interest in laboratory
work,

a decrease in paying attention in class,

an increase in "know-it-all attitude, "

an increase in being critical of authority

an increase in annoying other students in class

increase in antagonizing fellow students and

. in arguing with teachers and other students in
the class..

For the girls, the differences are of much the same kind but
not nearly so pronounced.

When we subject very bright high school students who are
strongly motivated toward being a scientist, and who have
learned to get a large "kick" or "charge" out of being a scien-
tist, to a Summer Science Program on a college campus under
the instruction of college professors, where they are treated
like adult college students, in a situation where they have an
opportunity to give their best both qualitativelyand quantitative
to the effort, it is no wonder that we have coming back to our
high schools boys and girls who feel that they know more than
their fellow students, who feel that they may know more than
their teachers, who may have information superior to that
offered in their high school text books. The purposes of the
Summer Science Program are not to encourage mediocrity or
conformity to a high school performance norm but rather to

stretch the thinking of able students interested in science
both quantitatively and qualitatively.

One may well accept the reported kind of behavior as being
evidence that there is some real positive impact of the
Summer Science Program.

Aids and Hindrances Toward a Career in Science:

Part III of both Forms B and E has two questions: "Please
describe your attributes, kinds of performance and charac-
teristics which lead you to believe you will make a good
scientist"; and the contrary question, "Please describe
your attributes, kinds of performance and characteristics which
may be detrimental to your following a science career. "

The answers given to these questions by the students them-
selves are summaraized in Table 41. The answers were
classified into 10 categories. The most frequently mentioned
was 3, "Interest in science outside of school science work,
behavioral evidence of scientific interest; followed in order
by numbers 5 and 2. None of the categories of answers to
question showed any significant difference between the males
and females. Differences between the experimental and con-
trol groups were not of any great import. Before and After
the Summer Science Program - the Experimental group of
males showed a distinct increase in the numbers who offered
answers in most of the answer categories. It should be
remembered that this is an "open-end" question with the
answers being classified after they had been mailed to RBH.

The patterns of changes reflect a more general pattern of
increased maturity rather than specific impact of SSP.

For those negative traits which might be detrimental to
following a scientific career, only two have any substantial
proportion of answers. No. 4, "Lacks real science interests,
spread too thin, too many interests," was indicated by 13%
of the males and 13% of the females. No. 6, "Lazy, lack of
drive, lack of perserverance, etc. ," characteristic of 30%
of the males and 27% of the females. There was a significant
increase in the number of boys in the Experimental group
who thought that perhaps they were overspecialized in science,
worked too hard in science, and those who thought that they
had a lack of drive. There is also an increase in the number
of boys who saw in themselves an increase in "over competent
know it all, stubborn, undesirable personality traits."
Recognition of this is a start in the right direction.

The answers to similar questions asked of the teachers are
shown in Table 42. The same answer categories are used.
The most commonly indicated desirable attribute or trait is
No. 5, "Intelligent, Alert, Analytic, Good Student," in-
dicated as characteristic of 42% of the boys and 39% of the
girls. Comparing the Before and After the Summer Science
Program experience with the boys and girls in Experimental
groups, we find Category 0, "Desirable personality trait" -
shows :-.n increase for the boys in Experimental group. No.
2, "Originality, Creativity, Imagination, etc. " an increase
significantat the 1% level of confidence for the boys. No.
3, "Interests in science outside school work," a significant

ly increase for all boys whether Control or Experimental.
Being Intelligent, Alert, Good Student, and the like, - an
increase for practically all boys and girls, Experimental
and Control. The same is true of No. 7, "Hardworker,
Perserverence, Follow-through," and for No. 8, "Desirable
Study Habits, Plans well, Accurate and Prompt. " Overall,
the teachers report about the same improvement in maturity
of the students as reported by the students themselves.

1 1 0
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With this select group the teachers reported Less of a nega-
tive or detrimental nature than one might expect. For 42%
of the boys, the teachers either gave no answer" or said
they knew of no detrimental characteristics. The same is
true for 34% of the girls.

Only No. 4, "Lacks real science interest, etc." shows an
increase for an Experimental group - girls. It also shows
increase for aLL samples of girls in the study.

High School Background and Kind of Program:

Two sets of conditions may be related to the kind or amount
of SSP impact on student performance. As suggested in
VI: HIGH SCHOOL SCIENCE BACKGROUND students from
high schools having superior science backgrounds may react
differently from those having Less superior backgrounds.

In addition, the kind of program attended may operate as an
"auto-selector" or may produce a different impact on parti-
cipants.

As a way of exploring these ideas, the data from Forms B
and E, Part I for aLL of the boys in the Experimental group
were retabuLated. Breakdowns for each Form were:

Pre and Post SLIP
Superior and Not Superior High School Background
Kind of Program attended

Negro
orientation
Research (resident)
Course (resident)
Course (commuter)
Research (commuter)

Thus it is possible to compare the pre and post SSP per-
formance description of boys from Superior high school
backgrounds who attended Orientation SSPs.

The comparison of pre and post SSP performance descrip-
tions without consideration of kind of high school the students
come from or kind of SSP attended have already been ex-
amined.

The data for both Forms B and E were tabulated in the de-
tail indicated above. The pre-versus post-SSP differences
from the performance descriptions of the students themselves
(Form B) could be accounted for by chance factors. For the
140 descriptive phrases, differences significant at the 5%
Level of confidence were noted for only slightly more than
5% of the phrases. Those reported by the teachers in des-
cribing the performance of their students were sufficiently
great that chance could not account for them.

For these reasons, only the data for Form E are presented
in detail. Table 43 summarizes the item analysis of the
data from Form E, the teachei a' descriptions of performance
of the boys who attended a Summer Science Program.

The first column of this table gives the phrases descriptive
of the behavior of the students, and the second column the
factor to the phrase belongs. The third column shows the
To of students, pre SSP, from Superior (above average)
science background high schools for whom the phrases were
marked. The fourth column gives the To students, pre
SSP, for whom these same phrases were marked who came
from the Not Superior science background high schools. The
fifth column shows the comparison of these pairs of per

114

111.01.11111

cents. A plus (+) shows that the per cent for the Superior
background high schools is greater than that for the Not -
Superior at the 5% level of confidence or better, while the
converse is shown by a minus sign (-). Differences which
are not significant at at least a 5 per cent level of confidence
are Left blank.

Of the 140 descriptive phrases, 25 show a significant differ-
ence for these two groups. Of these, 11 show a difference
in favor of the Superior science high schools. The 4 Breadth
of interest phrases show a significant difference in favor of
the Superior science background high schools. The 4 Indi-
vidualism phrases favor the Not Superior high school group.
The 3 Scientific attitude phrases show a difference in favor
of the Superior background high schools. Five phrases be-
longing to Factor SS, Science Communication, showed signi-
ficant differences, four in favor of the Not Superior high
school background group. The remaining phrases which had
significant differences do not show such distinct patterning.

This suggests that students from the high eehools with Su-
perior science background have a greater Breadth of interest,
are Less aggresiveLy Individualistic, are less characterized
as communicative or as Leaders in science activities, and
are characterized as demonstrating more of a Scientific
attitude.

The remaining columns of the table are used to compare
the per cents of students from whom each phrase was marked
Pre SSP with the per cents for whom the phrase was marked
Post-SSP.

The students from the Superior science background high
schools (column S) show improvement in Breadth of interest
and in their Science communication skills. Those from the
Not Superior science background high schools (column NS)
also show distinct improvement in their Breadth of interest
and their Science communication skills, but a decrease in
their Work habits. The Last is due perhaps to some of the
other factor phrases crowding out the possibility of marking
these descriptive phrases.

Data by type of program attended are shown separately for
the students from Superior science background schools and
for those from the Not Superior science background high
schools.

Among the students from the Superior science background
schools, those who went to the Orientation-type programs
showed much change from before to after the SSP in their
pattern of performance.

There are three factors for which tha descriptive phrases
showed consistent changes: Creativity, Technical in-
terests, and Work habits. All showed a decrease, not
following the pattern for the Superior background schools.

The Research-resident group from Superior science back-
ground high schools showed changes in 14 of the 140 descrip-
tiv phrases significant at the 5 per cent level or better.
However, no particular pattern of change appeared. For
the Course-resident group, the most noticeable change is
in factor S3: communication skills. More of these phrases
were marked as characteristic of these students post-SSP
as compared with pre-SSP. The Course-commuter group
showed 11 descriptive phrases vc;th statistically significant
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differences after as compared with before the Summer
Science Program. These did not show any distinctive pattern.

Among the students from the Not Superior science background
high schools, the pattern of impact of the SSP is similar to
that of the students from the Superior science background
schools, with the addition of increased Technical interests
and a decrease in Work habits.

Increase in Technical interests is characteristic of all groups
of students. Increase in Breadth of interest is also character-
istic of all three groups for which sufficient data were avail-
able. Among the students who attended Research-resident
types of SSP's there was a decrease in the frequency of
marking the Work habits factor.

Table 44 shows the mean factor scores for both Forms B
and E, Pre and Post SSP, by Superior and Not Superior high
school background, for students in different types of pro-
grams. Two kinds of comparisons of data in this table have
pertinence:

1. Comparison of Pre and Post-SSP mean factor
scores of groups,and

2. Comparisons of mean factor scores of groups so as
to characterize differences among them.

Of the 52 comparisons of Pre and Post SSP mean factor
scores for Form B, 13 are the 5% level of confidence or
better. These may be briefly summarized as follows:

Boys from Superior science background high schools
who attended

Orientation type SSPs had a lower mean score for
S: Scientific attitude and higher for SS: communi-
cation after SSP than before.

Course-resident SSP's had lower mean scores for
I: Individualism and lower mean scores for W:
Work habits after SSP than before.

Course-commuter SSP's, had a higher mean score
for B: breadth of interest, and lower mean scores
for C: Creativity and I: Individualism following
attendance at SSP than before.

Boys from Not Superior science background high schools
who attended

Orientation SSP's showed lower mean factor scores
for B: breadth of interest and W: Work habits
following attendance at SSP.

Research-resident SSP's, showed a higher mean
score for B: breadth of interest and T: technical
interests and a lower mean for S: Scientific atti-
tude after attending SSP than before.

Course-resident SSP's showed a higher mean score
for factor SS: Communication skills after SSP than
before.

For the 42 pre and post SSP comparisons for Factor mean
scores from Form E, 11 were significant at the 5% level of
confidence or better. These differences are summarized
briefly as follows:

Boys from Superior science background high schools
who attended

. Orientation SSP's had lower mean scores for factors
C: creativity and W: work habits following attendance
at SSP than before.

. Research-resident SSP's showed a lower mean for
SS: communication skills and a higher mean for W:
work habits following attendance at SSP than before.

Course-resident SSP's, had higher a mean score for
SS: Communication skills, and lower mean scores
for C: creativity, T: technical interest and W: work
habits after attending SSP than before.

Boys from Not Superior science background high schools
who attended

. Orientation SSP's showed a lower mean score for W:
Work habits after attendance at SSP than before.

Course-resident SSP's showed higher mean scores
for B: Breadth of interest and 5: Scientific attitude
following attendance at SSP than before.

Estimation of the relative potency of the high school science
background and kind of program has not been made. That
there is some real pertinence in the kind of program attended
or the kind of students who are drawn to a given type of pro-
gram can be inferred from Table 45, because the difference
in factor means for Superior and Not Superior science back-
ground high schools does not show a close similarity to the
difference in factor means of the sub groups, divided accord-
ing to kind of SSP attended. B: breadth of interest, as re-
ported by teachers (Form E) shows a decrease for Superior
science high school background boys and an increase for those
from Not superior science background boys following SSP.
Four other comparisons out of the 28 possible, are signi-
ficant at the 5% level of confidence or better. These are:

. Boys from Not Superior science background high
schools reporting on their own performance (Form
B) show higher mean scores for SS; communication
skills and T: technical interests after SSP than be-
fore.

Boys from Superior science background high schools
(Form B) had a lower I: Individualism mean score
after SSP than before.

. Boys from Not Superior science background high
schools (Form E) had a lower mean for W: work
habits after SSP than before.

The above discussion raises questions regarding the differ-
ences among students attending the different kinds of SSP's.
To obtain one estimate of such differences, the tabulation
of times each phrase was marked by a teacher (Form E) in
describing a boy who later attended SSP was reviewed.
For each phrase the kind of SSP for which the phrase had
the highest frequency was marked (+) and the least fre-
quency (-). The phrases for which the difference between
these two extreme relative frequencies was significant at
the 5% level of confidence or better were retained and are
summarized in Table 46. There are noticeably greater
differences among the boys attending different kinds of
SSP's who came from Superior science background high
schools than among those who came from Not Superior
science background high schools.

124



T
ab

le
4
4

M
ea

n 
Fa

ct
or

 S
co

re
s 

Fo
r 

B
oy

s 
- 

E
xp

er
im

en
ta

l G
ro

up
Fo

r 
D

if
fe

re
nt

 K
in

ds
 o

f 
Pr

og
ra

m
s

Fo
rm

Pr
e/

Po
st

SS
P

H
S

B
ac

kg
ro

un
d

S/
N

S

K
in

d 
of

Pr
og

ra
m

*
B

B
re

ad
th

 o
f

In
te

re
st

C
C

re
at

iv
ity

M
ea

n 
Fa

ct
or

 S
co

re
s

I
S

SS
In

di
vi

du
al

is
m

Sc
ie

nt
if

ic
C

om
m

un
ic

at
io

n
A

tti
tu

de
Sk

ill
s

T
T

ec
hn

ic
al

W
W

or
k

H
ab

its
N

o.
C

as
es

B
Pr

e
S

B C D E

9
.
2

9
.
8

9
.
2

9
.
9

1
0
.
0

9
.
1

9
.
8

1
0
.
1

1
1
.
5

1
1
.
0

1
2
.
1

1
2
.
0

1
0
.
7

1
0
.
6

1
0
.
3

1
0
.
2

9
.
8

1
0
.
1

1
0
.
0

1
1
.
0

8
.
7

1
0
.
2

9
.
6
.

8.
8L

1
0
.
0
r

9
6

9
.
9

9
.
3

9
.
8

9
.
5

9
.
9

9
.
6

9
.
8

1
0
.
0

9
.
9

9
.
3

8
.
8

t
9
.
6

8
.
7

8
.
7

8
.
a

9
.
5

8
.
1

8
.
4

g

4
2

4
8

7
2

4
8

4
0
4
2

6
1 1
2 1
8

P
o
s
t

,
-
.
-
-
.

B C D E

9
.
2

1
0
.
2

1
0
.
0

1
0
.
8

9
.
8

9
.
3

9
.
7

9
.
4

1
1
.
6

1
0
.
4

1
1
.
5

1
1
.
0

B
P
r
e

N
S

A B C D

8
.
6

1
0
.
3

7
.
6

9
.
1

8
.
6

9
.
7

1
0
.
1

9
.
1

1
2
.
0

1
1
.
7

1
2
.
5

1
1
.
2

1
0
.
0

9
.
9

9
.
8

1
0
.
2

8
.
9

9
.
4

9
.
2

8
.
6

9
.
6

1
0
.
0

1
0
.
0

9
.
7

9
.
3

8
.
9

8
.
8

:

6
9
6
5

5
3

B
P
o
s
t

N
S

B C D B C D E

9
.
4

9
.
4

9
.
1

1
0
.
8

-

9
.
9

1
1
.
1

1
0
.
4

9
.
6

9
.
6

9
.
b

8
.
8

7
.
9

9
.
6

9
.
4

1
1
.
b

1
2
.
2

1
1
.
3

1
0
.
9

1
0
.
7

1
0
.
9

1
1
.
4

1
1
.
1

9
.
1

9
.
9

1
0
.
3

9
.
9

1
0
.
4

1
0
.
0

:

9
.
6

9
.
8

1
0
.
4

8
.
8

9
.
0

9
.
5

#
'

1
0
.
9

1
0
.
3

9
.
3

9
.
1

8
.
8

8
.
0

.

8
.
9

8
.
9

1
0
.
8

9
.
8

1
0
.
6

8
.
9

_

5
5

4
5

f
 
4
9
4
5
7
0
4
4
3
9

E
P
r
e

S

E
P
o
s
t

S
B C D E

1
0
.
4

1
0
.
4

1
0
.
9

1
0
.
4

7
.
9

8
.
3

8
.
7

9
.
7

1
0
.
8

1
0
.
6

1
0
.
8

1
1
.
4

9
.
8

1
0
.
1

1
0
.
6

1
0
.
4

1
0
.
2

7
.
7

1
0
.
3

9
.
7

8
.
7

9
.
5

8
.
1

8
.
4

9
.
2

1
0
.
6

9
.
7

8
.
7

3
7

6
3

f
4
2

2
0

E
P
r
e

N
S

A B C D

8
.
4

9
.
7

9
.
5

9
.
6

8
.
2

8
.
8

9
.
0

8
.
6

1
1
.
6

1
1
.
7

1
1
.
8

1
1
.
8

9
.
6

9
.
5

9
.
6

9
.
5

9
.
0

1
0
.
2

9
.
8

1
0
.
0

7
.
6

9
.
7

1
0
.
3

8
.
b

1
0
.
6

1
0
.
0

5
9

9
.
8

6
1

9
.
7

5
3

E
P
o
s
t

N
S

B C D

9
.
7

9
.
9

1
0
.
3

8
.
6

9
.
0

8
.
4

1
1
.
7

1
1
.
7

1
1
.
4

1
0
.
0

9
.
6

1
0
.
4

9
.
7

9
.
5

9
.
4

1
0
.
0

1
0
.
0

9
.
1

.
-
.
.
.
.
.
.
-
.
.
-
-
-
-
.
.
.
.
.
.
.
.

9
.
0

9
.
3

9
.
3

5
4

5
8

3
8

*A
 in

cl
ud

es
 th

e 
SS

P'
s 

fo
r 

N
eg

ro
 s

tu
de

nt
s,

 B
 in

di
ca

te
s

O
ri

en
ta

tio
n 

Pr
og

ra
m

, C
 is

 R
es

ea
rc

h-
re

si
de

nt
,
D

is
 C

ou
rs

e-
re

si
de

nt
,

an
d 

E
 is

C
ou

rs
e-

co
m

m
ut

er
.



WiR -101111111.11., 'OEM -1.7 311.., ,

Table 45

Mean Factor Scores for Boys - Experimental Groups

Form
Pre/
Post
SSP

High School
Background
S/NS

B
Breadth
of Interest

C
Creativity

Mean Scores For Factors

I S SS
Individualism Scientific Communication

Attitude Skills
Technical Work

Habits
No.

Cases

B Pre S 9.45 9.79 11.73 10.34 9.39 9.73 8.94 220

1::. Post S 9.87 9.53 11.16 10.15 9.66 9.89 8.61 198

B Pre NS 8.97 9.65 11.84 9.93 9.12 9.97 5.08 224

B Post NS 9.10 9.73 11.81 9.58 9.67 10.54 8.81 179

E Pre S 11.97 9.00 11.01 10.23 9.40 8.82 9.39 223

E Post S 10.43 8.76 10.96 10.34 9.61 8.71 9.48 191

E Pre NS 9.39 8.80 11.70 9.59 9.81 9.40 9.78 207

E Post NS 9.91 8.67 11.60 9.82 9.56 9.75 9.17 174

Table 46

Patterns of Performance of Students Reported By Their
Teachers (Form E, Part I) By Level of Science Background
of High School And Kind of SSP Attended

High School
Science
Background

Factor
Orientation

+

Research
resident

+ -

Course
resident
+ -

Course
Commuter
+ -

Students From B: Breadth of Interest 2 5 1 3 1 6
Superior Science C: Creativity 2 1 2 3 2 2 2 2
Background I: Individualism 2 2 4 1 1 3 4
High Schools S: Scientific Attitude 2 3 3 2 4 4 1

SS: Communication Skills 7 2 3 5 1 1 5 7
T: Technical 3 2 1 1 1 1 1 2

W: Work Habits 1 2 5 1 1 3 7

Students From B: Breadth of Interest 1 1

Not Superior C: Creativity i 2 1

Science Background I: Individualism 1 2 1

High Schools 5: Scientific Attitude 1 1 1 1

SS: Communication Skills 1 1 1 1 1

T: Technical 2 2 1 3
W: Work Habits 3 1 2
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The different groups may be characterized as follows:

For boys from Superior science background high
schools, those who attended:

. Orientation SSP's were described as high in
SS: Communication skills

Research-resident SSP's were described as
high in these factors; B: Breadth of interest,
I: Individualism, and W: Work habits.

Course-Commuter SSP's were lower in
factors B: Breadth of interest and W:
Work habits.

For boys from Not Superior science background high
schools, those who attended:

. Orientation SSP's were higher in factors T:
Technical interests and W: Work habits.

. Research-resident SSP's were stronger in
factors C: Creativity and I: Individualism.

. Course-resident SSP's were weaker in factors
T: Technical interests and W: Work habits.

Among the boys from the Superior science background
high schools the Research-resident and Course-com-
muter patterns are somewhat opposites, while in the
Not Superior science background groups the Orientation
and Course-resident groups show somewhat opposite
patterns.



VIII

FURTHER EDUCATIONAL PLANS

The further educational plans of the students are shown in
Table 47. Questions about such plans were asked on
May 1960, before the SSP, and again in January 1961,
several months after the SSP. These questions were asked
of all the participants in the study, both Experimental and
Comparison.

Practically all of the participants in the Experimental
group in this study expect to graduate from high school in
May or June 1961. They were selected in at because they
had been accepted for attendance at a summer science pro-
gram, were finishing their Junior year in May 1960, and
were planning to return to their high schools to finish their
high school Senior year.

The courses which they plan to take during their senior year
in high school leaned heavily to mathematics and sciences.
The most popular mathematics courses were trigonometry,
solid geometry, and college algebra. In the sciences,
physics and chemistry were the most frequent choices.
Among tb :. foreign languages, French came first with Latin
next. The last six columns of the table reflect the changes
from before SSP to the January following SSP. It is
particularly interesting to note the decrease among the boys,
Experimental group, who are taking solid geometry. This
may be due to shifting career goals from engineering to the
sciences on the assumption that solid geometry is frequently
put in as a college entrance requirement for engineering
while other mathematics might appear more important for
the sciences. There is a slight increase in the boys planning
to take college algebra or advanced algebra but not sufficient
to be statistically significant. The plans regarding science
courses seem to follow fairly close to schedule.

Practically all of the students in all groups, both
Experimental and Comparison, plan to attend college after
graduation from high school. Three out of five of them plan
to go to some college other than the SSP college, while
almost one out of five plan to go to his own SSP college. The
college which the students would "like most to attend" is, in
at least half the cases, the same as the one they planned to
attend. Just over 40% named some college other than the
one they planned to attend as the one they would prefer.

The fields in which the students planned to major in college,
as of the end of their high school Junior year, are shown.
More planned to major in the physical sciences than any
other one area, followed by engineering, (almost exclusively
a male vocational aim), mathematics and then biological
sciences (largely a female vocational field). Those giving no
answer presumably had not made up their minds.
Considerably more girls than boys are included in this
category. It is interesting to note that, as of the middle of
their 12th grade, following the SSP, there were no
significant changes in choice of major areas or fields. As of
the end of the 11th grade, almost none had applied to college
for admission. It is not known whether the fe'w who said they
had applied for admission had applied for early entrance, or
had only stated an intention. By the middle of their Senior
year of course, many had applied and quite a few had been
accepted. Almost all planned to go on to college right after
high school.

Question 14, "How much education do you expect to obtain
during your lifetime?" - within this group a substantial

1111,.. 4 goo.

proportion, 83% of the boys and 61% of the girls planned
advanced study after college - that is beyond the bachelor's
degree. Distinctly more boys than girls planned to go
ahead with such study. This planning is consistent with
the educational patterns of fathers and mothers of these
students and presumably reflects a cultural pattern.
There is no difference between boys and girls in the way
they expect to pay for the major part of their college costs.
About a third say that parents will pay the costs. Another
third are looking forward to scholarships.

The occupations they expect actually to follow are not
inconsistent with the college major plans. More of the
girls than boys plan to go into teaching and distinctly
more boys than girls plan to go into engineering. More
girls than boys expect to be biological scientists. The
gross vocational plans do not seem to have been affected
by the SSP experience. This, in itself, is to be expected
since those who attended the summer programs had
already said rather strongly at that time that they in-
tended to go into science and these aims do persist.

In reply to the question, "If you could d.o just as you
please what would you really like to be doing 10 to 15
years from now?", the largest change for the girls is the
increase in those who indicate that being a housewife or
mother is what they really hope for. This response is in
line with reactions of women in a study of Science Talent
Search participants* fifteen years later. ( Many of these
women had achieved considerable status as scientists
but those who had not married frequently expressed
feelings of unfulfillment. On the other hand, others had
happily combined the role of scientist with that of wife
and mother. ) There is a drop in the number of boys who
would go into engineering and perhaps an increase - the
largest increase - in those who would go into some non-
scientific occupation. Their reasons for this basically
are that they think it is interesting they like it.
"At what age did you make up your mind concerning the
fession you would now like to follow?" It is interesting
note that as of the end of the 11th grade about one fourth
indicated ages 12 to 14. A few more indicated the ages
15 to 16 and about a fifth of them.had not made up their
minds. After the Summer Science Program, midway
through the 12th grade, there must have been some changes
in their recollection or feelings as to when their minds
had been made up regarding their professional aims.
There was a distinct increase in the proportions who
answered "after age 16," by those in the Control groups
as well as Experimental groups. Perhaps the approach
of high school graduation forced some clarification of
vocational aims and change of facts which might be
recalled. There was a decrease in the numbers who felt
that they had made their decision between the ages of 12
and 14.

pro-
to

* Edgerton, Harold A. , Science Talent, Its Early
Identification and Continuing Development, 1961, Science
Service, Inc.
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The Courses least and most liked in high school are
typical for those who are interested in science. The
courses in history, social studies and English capture
the most votes for least-liked studies while science and
mathematics courses rank as the most-liked studies.

The chief extracurricular activities and organizations in
which the students were participating at the end of their
Junior year were, in order of numbers participating:
religious groups, high school science or mathematics
clubs, athletics, music and school publications. The fact
that participation in science and/or mathematics clubs is
near the top of the list is of importance. Participation in
school publications showed significant increases for both
boys and girls between the pre-SSP time and the post-SSP
time. This is true for Control groups as well as the
Experimental, and represents more the activities typical
of high school seniors rather than those which might be
charged to increased interest due to SSP. There were no
changes in this total picture that could be particularly
identified as an impact of the Summer Science Programs.
Only participation in service clubs showed a significant
increase for the Experimental group and not for Control
groups.

Hobbies in which the students have been active this year
are "indoor scientific" and "indoor non-scientific (Non-
sport)." These were participated in by larger proportions
of students. There was a significant increase in almost all
groups - both experimental and control - in the indoor non-
scientific, non-sport activities. These activities include:
music, non-science reading, dramatics, and the like.

The identification of courses in which they had the best
teacher is another way of measuring interests of the group.
If one assumes quality of teachers to be about equal in all
subjects, students will identify the course they like best as
havinC the best teacher. Science and mathematics, in this
case, are identified as having the best teachers. There
were no significant changes in the reaction Before the
Summer Science Program and After which seems to have
any bearing on the aims of this study. The courses in
which they had the worst teachers follow the same pattern
as least-liked courses, English, history and the social
studies.

From the point of view of family background, only 14 per
cent of the boys and 18 per cent of the girls indicated there
were liVing scientists in their families. Uncle or aunt,
father and cousin, in that order, were the relationship of
the scientist to the student.

The one person most influential in development of interest
in science or mathematics is identified by most of the
students as a science or mathematics teacher, and this
even more frequently for girls than for boys. Next in
order, but much less frequently, a parent has been
identified in this role. These figures are comparable to
those reflected for the participants in the National Science
Fair and in the Annual Science Talent Search for the
Westinghouse Science Scholarships and Awards. How
that person influenced the student is shown.

"Good teacher, made the course interesting" is the gist
of the reasons for many, and more so for girls than boys.

There is a recurrence of this pattern of response,
interest in the subject or course, which seems important
and even more important to girls than boys. The data
for this study do not define what "interesting" may mean,
except a more favorable attitude for the students toward
the course. Encouragement of the individual is important.
Both of these kinds of influences were mentioned more
frequently by boys in the Experimental group after SSP
than before, while the reverse was true of the category
"encouraged me to study."

The frequency distribution of hours per week studied
outside of class shows the girls reporting more study
hours. The comparison groups show no significant
difference from the Experimental groups and no dif-
ference in pre-SSP as compared to post-SSP. These
data can be assumed to be typical for superior science
and mathematics students in high school, 35% of boys
report less than 10 hours cl outside study per week while
33% of them claim 15 hours or more. Typically those
students study alone, but are quite willing to help their
fellow students with homework. They seldom call on
their parents for help with school work. This probably
reflects an independence, but also may be because their
courses are not those in which their parents have
sufficient knowledge or proficiency.

Typically boys have earned more money during their
high school careers than have girls. 44% of the boys
earnings fall in the $300 to $1,000 category as compared
to 15% of the girls. In fact, 24% of the girls report no
earnings at all. At this stage of development, one may
see the beginnings of personally owned libraries, in
this case, science libraries. Only 15% of boys and 29%
of girls report no science library. The reported
libraries are small, but they are present. If having a
library or size of library is related to intensity or
seriousness of science interest, then the boys have a
deeper interest.

The kinds of materials read adds to the picture,
particularly the increase in the non-science reading of
the boys in the Experimental group following SSP:
recent fiction, classical fiction, general non-fiction and
philosophy, history and world affairs. Only one of these
four classes of reading showed an increase for any of
the Control groups axle_ one of the classifications showed
a significant increase for the girls in the Experimental
group. Increase in breadth of reading interests can be
associated with attendance at SSP. While this could be
a result of maturation, this change does not occur in
the comparison groups of students who did not have the
SSP experience.

Between 3 and 4 magwdnes appears to be the median
number of the magazines received regularly in the home.
Half of the boys and a third of the girls listed a science
magazine among those regularly received in their homes.
However, 45% of the boys and 63% of the girls listed no
science magazine among those received in the home.
In terms of the magazines to which the students them-
selves personally subscribed, about one third indicated
that they subscribed to one, and about a fifth to two
magazines. 36% of the boys mentioned a science
magazine while only 13% of the girls did so.
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Half of the boys and a fourth of the girls said they had
some kind of science laboratory in their home, The kind
of laboratory is indicated in the answer to Question 65.

The last question in this table, "When you are about 35
years old, how much do you expect to be earning for a
year?" shows that one fourth of the boys and over half
of the girls expect to be earning less than $10,000 a
year, while 43 per cent of the boys and 19 per cent of the
girls expect to be earning from $10, 000 upwards to
$15,000 a year. Attendance at a Summer Science Program
seems to have had no effect on their estimate of later
earnings. Earnings are not an index of creativity or
productivity of scientists. Questions have been raised
regarding the background of high school students to
answer such a question well.

FINANCING COLLEGE EDUCATION

There is real concern regarding the problems of financing
college education, especially that of such able and promising
boys and girls as represented by the samples included in
this study. Table 22 shows how these boys and girls
viewed their problems of college financing at the middle
of their senior year following the Summer Science Program.
The responses of the Experimental group are compared with
those of the two Coinparison groups.

Almost two out of five of the students say they will need to
borrow money to attend college; a little less than three out
of five say they will not need to. The boys feel more secure

in gring into debt for their entire education and indicate
higher limits. In fact, 61% of the girls as compared with
47% of the boys say, "I haven't thought about it. " Over
half of these students report that they have talked with a
principal, counselor or teacher about financing college
education. It may be noted that significantly fewer of the
C-2 group of girls had talked with a counselor than was
true for the Experimental group. Over two-thirds of the
students had not received information through their high
school about the National Defense Student Loan Program.
It is entirely possible that more of them will have received
information later in the spring of _heir senior year, but as
of January in their Senior year too few had heard about
this resource.

Almost all of the students - 91% of the boys and 87% of the
girls indicated that they plan to apply for scholarship
assistance. This is assumed to mean some sort of
scholarship rather than loan. Significaxitly fewer of the
Comparison groups of boys have such a plan than do those
in the Experimental group.

There still needs to be a substantial and detailed study of
how college financing is actually done in the case of such
boys and girls as these. This kind of study needs to start
with statements from the students and from their parents
following up, year by year or perhaps at half-yearly in-
tervals, the details of how college was financed. Much
college financing appears to be inadequately planned with
families and students just muddling through.

.
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Appendix A.

OBSERVERS

Who Visited the 18 Summer Science Programs

Dr. Paul Reynolds, Dean
College of Liberal Arts
Florida State University
Tallahassee, Florida

Dr. Morris Meister, President
Bronx Community College
120 East 184 Street
Bronx, New York

Dr. Fletcher Watson
Professor of Science Education
Graduate School of Education
Harvard University
Cambridge, Massachusetts

Dr. Robin Anderson
Professor of Chemistry
University of Texas
Austin, Texas

141

Dr. Paul Saltman
Professor of Biochemistry
School of Medicine
University of Southern Calif.
Los Angeles, California

Dr. Theodore F. Andrews
Professor of Biology
Kansas State Teachers College
Emporia, Kansas

Dr. John W. Breukelman
Professor of Biology
Kansas State Teachers College
Emporia, Kansas


