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ABSTRACT
This progress report on Project TALENT, covering the

period 1 June 1972 - 31 August 1972, contains five sections. The
sections are as follows: I. Major Activities during This Quarter
(reports on 73 different tasks); II. Activities Planned during the
Next Quarter (related to 9 tasks); III. Utilization, Dissemination,
and Recognition of Outcomes of Activities; IV. Compliance with
Requirements; and V. Staff Summary. The project work concerns data
collected from 9th, 10th, 11th, and 12th grade students and by use of
questionnaires, administered at varying times, in relation to
careers, processing the data, and publishing and disseminating the
data. (DB)
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I. MAJOR ACTIVITIES DURING, THIS QUARTER

Task 01 General Administration (organizing, integrating, and merging
the tasks of the project).

During the past quarter TALENT moved to management by objectives
with individual staff members responsible for meeting their
objectives within prearranged financial limitation.

Our inhouse weekly reports have been developed Into vehicles
which report not only progress made in relation to expectations
but also serve as a tool for continuous updating of our manage
ment plan.

Several different tasks and subtasks within the project have
been PERT charted, but as yet a comprehensive PERT chart of the
project in totality has not yet been attempted.

Budgeting work is continual and all tasks currently are being
accomplished within their projected budget.

All letters received from subjects and interested parties have
been answered individually utilizing AIR's MT/ST capabilities.

Task 02 Mailer Tape Updating (keeping our capacity to contact subjects
current)

As was mentioned in the previous report, all possible updating
of names and addresses was accomplished prior to mailing the
1972 TALENT News. As of 8/24/72 128,230 News' had been returned
by the Post Office. Many of these indicated new addresses which
are being entered into our mailer tape file.

The major objective of this task during the past quarter has
seen to update every possible 11th grade address prior to the
mailing of Wave One of this year's questionnaire (see Task 22).
To this end, over 13,000 name/address changes were corrected
on our 11th grade mailer tape prior to the tape's dispatch to
National Computer Systems on 8/20/72.

Other work done under this task included entering corrected
names and addresses on the 12th grade tape from the returned
questionnaires (c. 18,000 updates made) and starting the updating
for grades 9, 10, and 12 from the returned TALENT News. The

volume of this updating is so heavy that it will be evened off
throughout the next three quarters but in time for the hoped for
mailing of a 1973 TALENT News prior to our 10th grade survey.

In addition to utilizing the returned questionnaires and News
for obtaining new addresses, numerous telephone books have been
obtained for use on "No such number" or "No such street" returns.
This has proved to be a very useful method of resurrecting "dead"
addresses.
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Task 03 - Computer Program Library (maintaining, and revising when needed,
computer programs which the staff and Data Bank customers use
rather frequently).

A great deal of additional effort was devoted to bringing a
Systems Standards Manual into being for TALENT. As of this
writing final revisions are being made. This Manual which will
be implemented in the near future will facilitate and standardize
approaches to the completion of future work. A systems approach
is planned for initiation of all future jobs. This will provide
a task list, personnel assignments, a schedule, and a means of
making financial estimate.; and controlling work in process.

Work was done as needed on installing and checking out programs
for the TALENT Tape Library. In addition a staff member was
designated as "Tape File Librarian" to Lacertain that our files
remain current on a day-to-day basis.

Task 04 - Master and Basic Special Tape Files (creating and maintaining
file of basic case records and associated intermediate files
of basic data for general studies).

N214 systems procedures were exercised on order to solve a
number of annoying syStems problems which have endured for
several years. These procedures resulted in: a) straightening
out of garbled names which have prevented prior preparation of
a needed new alphabetic directory of TALENT subjects; b) the
construction of an intricate plan to locate and correct several
small sets of data which have so far remained unmerged: and c)
the construction of a systems approach to desired future work
on recomputing and printing norms, completing preparation of
the master tape for a 4% sample of cases involving item responses,
preparation for adding 1963 retest data to master tapes.

A new tape format procedure was instituted and control of tape
use was improved.

Finally, after careful provision for storage of all original
data which were to be saved, the remainder of the original
records were destroyed under our supervision.

Task 05 - Ninth Grade Five Year Follow a Tapes (preparing tapes of basic
followup data for the ninth grade, five year questionnaire and
merging the data with master file data).

This task is in hold status pending completion of computation
of new weights described in Task 36.
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Task 06 - Pre-computer Processing of Ninth Grade Five Year Special
Questionnaire ;securing and coding responses of a special
sample of original non-respondents).

This task has been completed.

Task 07 - Dissemination (preparing, publishing, and disseminating
generalized reports of TALENT's findings and possibilities).

Bulletin No. 7, reporting the results of Five Years After High
School for the general educational community was printed and
mailed.

In connection with mailing the Bulletin a "general" mailing
list has been established which will be augmented in the
future. We are presently discussing the easiest way to enter
this into the computer so it is simple to update and readily
available either alphabetically or in zip code order.

Task 08 - Open

Task 09 - Advisory Panel Meeting, 1971 (seeking and using the advice of
experts in careers and social effects on careers).

Thls task has been completed.

Task 10 - Advisory Panel Meeting, 1972 (seeking and using the advice of
experts in careers and social effects on careers).

It was determined in meeting with the Monitor not to hold an
Advisory Panel Meeting in 1972.

Task 11 - Advisory Panel Meeting, 1973 (seeking and using tie advice of
experts in careers and social effects on careers).

No activity as is to be expected.

Task 12 - Open

Task 13 - TALENT News - 1971 (updating addresses for TALENT subjects and
keeping them interested in supplying additional information
about their careers upon request).

This activity has been completed.

Task 14 - TALENT News - 1972 (updating addresses for TALENT subjects and
keeping them interested in supplying additicnal information
about their careers upon request).

The TALENT News - 1972 was printed and mailed this quarter.
The total mailing (after removal of "bad" 12th grade addresses)
went to 389,382 participants residing in the U.S. and 495
participants who reported foreign addresses.



Following receipt of their copy of the News many participants

sent us both criticisms and constructive suggestions in

relation to eleven-year survey questionnaires. Many included

fragments of autobiographies, some of which will be very

useful in illustrating points brought out by TALENT statistical

data.

Task 15 - TALENT News - 1973 (updating addresses for TALENT subjects and

keeping them interested in supplying additional information

about their careers upon request).

Not yet active. Activity contingent upon renewal of grant.

Task 16 - Open

Task 17 - Preparation of 12th Grade Questionnaire (preparing to update

the educational and occupational histories of 12th grade

subjects and to augment their data by matters of current

interest in the quality of living, scientific careers, and

work in women's life patterning).

This task has been completed.

Task 18 - Preparation of 11th Grade Questionnaire (preparing to update

the educational and occupational histories of 11th grade

subjects and to augment their data by matters of current

interest in the quality of living, scientific careers, and

work in women's life patterning).

We received written approval for our questionnaire early in

the quarter and sought bids from those organizations having

optical scanning capabilities for the printing and processing

of this questionnaire. A Purchase Order was written to NCS

who had the low bid and did the same work for us last year.

A copy of the Purchase Order was submitted for approval which

we received verbally enabling NCS to proceed on schodule with

the printing (see Task 22).

Task 19 - Preparation of 10th Grade Questionnaire (preparing to update the

educational and occupational histories of 10th grade subjects

and to augment their data by matters of current interest in

the quality of living, scientific careers, and work in women's

life patterning).

Not yet active. Activity contingent upon renewal of grant.

Task 20 - Open
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Task 21 - Mailing, Collecting, Preliminary Processing, Coding, and
Machine Reading of 12th Grade, 11 Year Follow a Questionnaire.

Coding of "straggler" questionnaires and questionnaires received
from the special sample (see Task 25) continued during the
quarter.

In June, staff visited NCS to check all the programs for
accuracy and reliability. Following their check, approval was
given to process the questionnaires.

In mid-July a copy of the output tape for the first 25,725
12th grade 11-year questionnaires was received from NCS as well
as option by item distribution printouts for these cases. The
questionnaires themselves have also been returned to us.

Only about 50 "problem questionnaires" were encountered during
processing which were returned to us for correction and resub-
mitted for optical scanning.

Task 22 - Mailing, Collecting, Preliminary Processing, Coding, and Machine
Reading of 11th Grade, 11 Year Follow LIR Questionnaire.

The mailing schedule for this questionnaire has been set as
follows:

Item Mailing date Subjects with mail type

Wave 1 9/7 All 11th graders. Mail via bulk rate.

Postcard 9/21 All 11th graders. Mail via bulk rate.

Wave 2 9/28 All 11th graders. Mail via bulk rate.

Wave 3 11/16 Eliminate prior respondents. Those
whom the P.O. has been unable to reach
will be sent a new questionnaire in a
distinctively colored and printed
open-window envelope via first class
mail. (Guess is that this will be
about 20,000 subjects.) Others not
heard from will again be contacted
via bulk rate mailing.

Wave 4 1/18 Eliminate additional respondents.
All remaining subjects sent question-
naire via bulk rate mailing.

Things are so far proceeding on schedule.

Task 23 - Mailing, Collecting, Preliminary Processing., Coding, and Machine
Reading of 10th Grade, 11 Year Follow Up Questionnaire.

Not yet active.
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Task 24 - Open

Task 25 - Special Follow Up. of 12th Grade, 11 Year Nonrespondent Sample
(getting data when we know subjects currently belong to a
category who failed to reply to any one of the four waves of

mailed questionnaires).

This activity is nearing an end. As of this writing, only
about 100 of the 2500 questionnaires sent out to regional
coordinators have not yet been returned. These coordinators
are being called and asked to return them.

Of those returned, over half of the nonrespondent sample have
been located and questionnaires completed. In addition work
is being pushed to locate remaining subjects directly from
AIR in regions where coordinators failed to expend the needed
effort to carry out their job. Results have been quite good.

Task 26 - Special Follow a of 11th Grades 11 Year Nonrespondent Sample
(getting data when we know subjects currently belong to a
category who failed to reply to any one of the four waves of

mailed questionnaires).

Not yet active.

Task 27 - Special Follow a of 10th Grade, 11 Year Nonrespondent Sample
(getting data when we know subjects currently belong to a
category who failed to reply to any one of the four waves of

mailed questionnaires).

Not yet active.

Task 28 - Open

Task 29 - Update Tape File, 12th Grade, 11 Year Questionnaire (merging
data received in the 11 year follow up onto tapes containing

previous data on subjects).

This will not become active until more of the 12th grade, 11
year questionnaires have been processed and we!ghts have been
determined and applied.

Task 30 - Update Tape File, 11th Grade, 11 Year questionnaire (merging data
received in the 11 year follow up onto tapes containing previous

data on subjects).

Not yet active.

Task 31 - Update Tape File, 10th Grade, 11 Year Questionnaire (merging data
received in the 11 year follow up onto tapes containing previous

data on subjects).

Task 32 - Open
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Task 33 - Research Studies Based Primarily on Five Year Follow Dp Data
(not including eleven year follow up data) (conducting policy,
scientific, and 'census' studies as negotiated from time to time
with Office of Education and National Science Foundation).

The plan for conduct of a study which ascertains the relative
stability of occupational groupings from test predictions and
from subject statements when classified according to the Holland,
Roe, and Flanagan systems was modified. Various alternatives

for reducing the number of occupational groups and TALENT
variables were considered. This revised study was submitted

for costing which was much higher than expected. Alternate
study plans at various price ranges are therefore now still
under consideration.

Little could be done on the proposed study of multiple careers
because of the necessary priority placed on preparing the
Counselor's Handbook (see Task 38).

Suggestions for several additional research studies have been
put forward but no formal work on them has been initiated.

Task 34 - Incidences and Probabilities (determining numbers and
percents of responses to the several questions asked).

The incidences and probabilities for grades 12, 11, and 10
have been typed and proofed. Grade 9 is in a hold status
pending completion of Tasks 36 and 37. Plans for report of

these data are under discussion.

Task 35 - Ribick Study (determining the value of education in several
regions of the country).

Our work on this Task is complete until Professor Ribick
shares his results with us. No schedule has yet been adopted.

Task 36 - Weighting and Bias (ascertaining the degree to which
available control data can further correct for any bias in our
data following the special sampling procedure).

The needed tapes for this study have been completed. New

decisions need to be made prior to final completion in the
near future.

Task 37 - Recoding of Needed Initial Data on Some Ninth Grade Cases
(completing the original data on the ninth grade).

All data involved in this were keypunched. A keypunch sample was
checked revealing an accuracy rate of 99.98% of strokes sampled.
Work is currently in progress on a test scoring program and
a composites reformatting program.
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Task 38 - Counselor's Handbook (refraining the results of the five
year career studies for easy use by counselors).

Required statistics were completed for the Handbook. Draft
of four chapters was completed and reviewed. A new format
is now being implemented. Descriptions are being written
for all occupations. A table is being readied for data
reduction prior to final plotting of long-range career group

and occupational profiles which will be included in the
Handbook. Robert Gagne has been advising on the objectives,
format, and content of the Handbook.

Task 39 - Progress in Education Study.

Distribution of this well-received report continues. Reprinting
has been ordered.

Task 40 - Cureton Report

A report equating TALENT tests with several commercially
available tests is ready for typing, but has been held up
because of press of other work. The report is currently being
entered into the typing and printing process.

Task 80 - Research Studies Involving Eleven Year Follow Up Data
(conducting policy, scientific, and 'census' studies as
negotiated from time to time with Office of. Education and
National Science Foundation).

These studies are awaiting assembly of data and consensus on
plans noted under Task 33.

DATA BANK

Inquiries continued to be received and answered concerning
capabilities of the Data Bank. During the past quarter:

1. Distribution of the Data Bank Handbook has continued.

2. The proposal mentioned in last quarter's report to the
Air Force Saber Volunteer Group has been funded.

3. The review of Data Bank studies continued as time became
available.

STUDIES OF SCIENTIFIC CAREERS

Monies have been provided by NSF to TALENT under Interagency
Agreement No. NSF-CA53 to undertake studies focused specifically
on scientific personnel and career fields in the scientific area.

Now that complete 5-year data are almost ready for use, a plan
for a program of studies has been begun following a literature
search.
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II. ACTIVITIES PLANNED DURING THE NEXT QUARTER

Task 01 - General Administration

Using the individual task and subtask PERT charts mentioned
in Section I, an overall PERT chart will be derived. Because
of the complexity of the whole project the overall chart will
refer to the more detailed task charts.

Plans call for the establishment of graphic portrayals of
expenses vs. budgeted funds in relation to time on each task.

Replies to letters will be prepared on an as-received basis.

Task 02 - Mailer Tape Updating

Work will continue on updating our mailer tape on a continuing
basis. Special attention will be focused on updates from
the Post Office returned from Wave One and Two questionnaires,
in order to reach more subjects on Wave Three.

Task 03 - Computer Prograr' Library

In spite of our plans reported for this quarter in the last
report, the TALENT Systems Standards Manual has not been
completed. However, currently it is on the threshold of
completion with final corrections currently being made prior
to printing and implementing which will occur within the next
two weeks.

Task 04 - Master and Basic Special Tape Files

PERT charts for further work on garbled names and for the

elimination of conditions blocking merger of small sets of
data will be implemented. Completion of this work is antici-
pated during the next quarter.

Task 05 - Ninth Grade, Five Year Follow-a Tapes

Missing cases and new weights should be ready soon. We will
then complete this task.

Task 06 - Pre-computer Processing of Ninth Grade, Five Year Special
Questionnaire.

This task is finished and no future activity is expected.

Task 07 - Dissemination

In addition to the plans reported last quarter for some general,
popular articles on TALENT as soon as data are available, plans
are being made to produce a brochure describing TAJ,ENT's history
and objectives for utilization in replying to the many requests
for descriptive information on the project.
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Task 08 - Open

Task 09 - Advisory Panel Meeting, 1971.

This task is finished and no future activity is expected.

Task 10 - Advisory Panel Meeting, 1972.

No activity expected.

Task 11 - Advisory Panel Meeting, 1973.

No activity expected unless dictated by future discussions.

Task 12 - Open

Task 13 - TALENT News - 1971.

Completed.

Task 14 - TALENT News - 1972.

Completed.

Task 15 - TALENT News - 1973.

Further planning for the next issue will proceed. It is also
anticipated that some preliminary writing will be started.
Work will not be pushed too fast until contingency concerning
refunding has been settled one way or the other.

Task 16 - Open

Task 17 - Preparation of 12th Grade Questionnaire.

Completed.

Task 18 - Preparation of 11th Grade Questionnaire.

Upon completion of printing the 11th grade, 11 year follow-up
questionnaire scheduled for next week, this task will be
completed.

Task 19 - Preparation of 10th Grade Questionnaire.

Not yet active, but comments on the 11th grade questionnaire
by participants will be compiled for use in this Task later in
the year. Work will not be pushed too fast until contingency
concerning refunding has been settled one way or the other.

Task 20 - Open



Task 21 - Mailing, Collecting, Preliminary Processing, Coding, and
Machine Read4-, n' -;-h ..;rade, 11 Year Follow 112 Questionnaire.

This task is completed. However, questionnaires
continue to straggle in daily. These will be coded and sent
in batches to NCS for optical scanning and adding to the master
tape. This activity is likely to continue for quite awhile
(we are still occasionally receiving 5 year follow-up question-
naires!).

Task 22 - Mailing, Collecting, Preliminary Processing, Coding, and
Machine Reading of 11th Grade, 11 Year Follow I_Jp. Questionnaire.

As noted under this task in Section I of this report, mailing
of the 11th Grade 11 Year Follow-up Questionnaire is scheduled
to begin 7 September 1972. Based on experience gained last
year, plans have been made to carry out the requirements of
this task in the most expeditious manner.

Task 23 - Mailing, Collecting, Preliminary Processing, Coding, and
Machine Reading of 10th Grade, 11 Year Follow Up Questionnaire.

Not yet active.

Task 24 - Open

Task 25 - Special Follow Up of 12th Grade, 11 Year Nonrespondent Sample.

As was reported under this task in Section I, work is nearing
completion. However, efforts will still be made to either reach
those in sample not contacted by the coordinator or write them
off as a "dead end." None will be "dead ended" without every
of several methcds of reaching them having been tried.

Following the above, each coordinator's work will be evaluated
and put on record far use under Task 26. Some replacements
will be necessary. A comprehensive analysis of the procedures
will be made with an aim of correcting any weak points which may
exist.

Task 26 - Special Follow a of 11th Grade, 11 Year Nonrespondent Sample.

Not yet active.

Task 27 - Special Follow 1.12. of 10th Grade, 11 Year Nonrespondent Sample.

Not yet active.

Task 28 - Open
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Task 29 - Update Taps File, 12th Grade, 11 Year Questionnaire.

Task 30 - Update Tape File, 11th Grade, 11 Year Questionnaire.

Not yet active.

Task 31 - Update Tape File, 10th Grade, 11 Year Questionnaire.

Not yet active.

Task 32 - Open

Task 33 - Research Studies Based Primarily on Five Year Follow la Data.

Other planned studies will be initiated according to an agreed
upon priority scheme as financial resources permit.

Task 34 - Incidences and Probabilities.

Completion awaits completion of Tasks 36 and 37 noted below.

Task 35 - Ribick Study.

Response contingent on requests from Ribick.

Task 36 - Weightij and Bias.

Completion and report expected in next quarter. Implementation
to other grades will then be undertaken in light of findings of
this study.

Task 37 - Recording of Needed Initial Data on Some Ninth Grade Cases.

Within the next month these data will be ready for merging
with master file data and the task will be completed.

Task 38 - Counselor's Handbook.

Following completion of chapters on two long-range career groups
using new format, counselors will be consulted to gain their
perspective prior to drafting remaining chapters. This work has
a very high priority at this time and will be pressed to conclusion
as rapidly as possible. However, it may be the end of the quarter
before a printed Handbook sees the light of day.

Task 39 - Progress in Education Study.

This task is now complete.
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Task 40 - Cureton Paper.

We will have this report published next quarter.

Task 80 - Research Studies Involving Eleven Year Follow Data.

An analysis plan will be devised and worked towards consensus
during the next quarter.

DATA BANK

1. Distribution of the Data Bank Handbook will continue as
requests are received.

2. Several new studies are planned, but no plans are firm at
present.

STUDIES OF SCIENTIFIC CAREERS

A plan of studies will be drafted and discussed with relevant
parties prior to its implementation.

III. UTILIZATION, DISSEMINATION, AND RECOGNITION OF OUTCOMES OF
ACTIVITIES

During this quarter there were no presentations made nor
publications issued related to TALENT.

IV. COMPLIANCE WITH REQUIREMENTS

1. There have been no departures from the original research
plan.

2. All questionnaires used in Project TALENT have been
approved by the Office of Education.

V. STAFF SUMMARY

1. Persons paid from Federal funds who worked during the period
covered in this report:

Regular Staff

Director: David V. Tiedeman
Associate Director: Marion F. Shaycoft
Director of the Data Bank: John G. Claudy
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Computer and Research Staff:

Administrative Staff:

Coding Staff:

Temporary Staff

Coding Staff:

Joan Altick
Wendy B. Bartlett
Ardys J. Bloomquist
Gary V. Fulscher
Richard T. Johnson
Yungho Kim
Michael J. Wargo
Mary B. Willis
Jay A. Woods
Calvin E. Wright

Sibyl 0. Anderson
Nancy K. Brunstetter
Emily Campbell
Paulette Doudell

Nancy Carr
Charlotte Doudell
Jay Egan
Barbara Fagan
Melissa Gill
Martha Gregory
Kathleen Williams

Melanie Austin
Rebecca Bolitho
Diana Carr
Gail Chalupsky
Karen Chew
E. Tracy Cole
Katherine Cole
Paul Coppock
Brad Goodman
David Grandstaff
Mary Hurst
Rhoda Jones
Robert Maus
Stephanie Porter
Clifford Potts
Thomas Renaghan
Barbara Schlageter
Sylvia Siegel
Elise Simms
Karen Sorenson
Susan Turner
Margaret Walz
Deborah Weiner
Bobbye Wolf
Damon Wright
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2. Persons paid from Federal funds who transferred to other
projects or terminated as staff members of Project TALENT during
the period covered in this report:

Regular Staff:

Temporary Staff:

Richard T. Johnson
Jay A. Woods

Karen Chew
Rhoda Jones
Thomas Renaghan
Elise Simms
Margaret Walz
Deborah Weiner
Damon Wright

3. Persons paid from Federal funds who joined Project TALENT
during the period covered in this report:

Regular Staff:

Temporary Staff:

4. Persons paid from other sources:

Responsible Investigator:

Date: 1 September 1972

Signature of ?roject Director

Sibyl 0. Anderson
Michael J. Wargo
Calvin E. Wright

Melanie Austin
Rebecca Bolitho

Diana Carr
Gail Chalupsky
E. Tracy Cole
Katherine Cole
Brad Goodman
David Grandstaff
Robert Maus
Clifford Potts
Barbara Schlageter
Sylvia Siegel
Elise Simms
Karen Sorenson
Susan Turner
Bobbye Wolf
Damon Wright

John C. Flanagan (1/4 time)

r-Lake it;..4..u.
David V. Tiedeman
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ABSTRACT

The National Science Foundation supported an effort to evaluate the

1970 Summer Institutes for secondary school teachers of science and mathematics.

Under contract to the Foundation, the Center for Educational Research and

Services, College of Education, University of Toledo, conducted a study to

determine the impact of Summer Institutes on the professional activities and

competence of the participants which focused on: (1) the changes in teaching

practices, new assigned duties and evidence of professional growth that could

be directly attributed to attendance at a 1970 Summer Institute, (2) an

inventory of educational needs as perceived by classroom teachers and super-

visors for different disciplines, (3) the extent to which the participants'

Summer Institute experiences met their perceived educational needs, (4) a

comparison of the rankings of the 1970 Summer Institute objectives by institute

directors with rankings by their participants, and (5) a record of the extent

new curriculum projects were implemented into schools by the participants.

The 1970 Summer Institutes were divided into two groups. A Census group

was composed of institutes possessing .special features, which made it desirable

to obtain information from each participant. A remaining group was then com-

posed of institutes from which information was desired from a random sample

of ten per cent of the participants. The designation of institutes in each of

the two groups was provided by the Foundation.

The questionnaire, developed pil.tly by the project staff and NSF

personnel, was sent to 5,452 participants of 1970 Summer Institutes

approximately sixteen months after they had returned to their classrooms.

This period of time allowed each participant one full school year and the
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beginning of a second academic year after attending the Summer Institute to

allow the influence of the Summer Institute experience to help bring changes

within his school or classroom. Completed questionnaires were returned by

4,476 participants for a return rate of 82 per cent. This was a very high

rate of return for an extensive survey employing a long (five page)

questionnaire, and seemed to reflect the participant's continuing identifica-

tion with a favorable attitude toward the Summer Institute program.

Teacher Characteristics. Several demographic characteristics of partici-

pants were obtained and detailed analyses are provided for many of these

characteristics. Some of the results are summarized below.

The age-sex distributions for Institute sabgroups showed marked

differences in representation of males and females in various age categories.

For example, in Mathematics institutes there was a decided leak in numbers

of 30 to 39 year old males, but females in this age group shored the lowest

number of participants. A markedly different trend was found in the 30 to

39 age group for Science participants. In both discipline areas the over

30 age groups showed the highest ratios of female to male participants.

A comparison of age-sex data obtained by this study with data obtained

by the Foundation in 1968-69 on a sample of all mathematics and science

teachers in the country revealed general contrasts between the two sets

of age-sex distributions by discipline. Among many other observations, it

was noted that over 50 per cent of the mathematics teachers in the United

States were under 30 years of age, while only 40 per cent of the participants

in the 1970 Summer Institutes were under 30. Relatively more Institute

participants fell into the 30 to 39 age group than occurred in the teacher

population.
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A comparison of 1970 teaching assignment distributions showed that

senior high school teachers attended Sequential institutes more than Unitary

institutes, with the reverse trend for junior high school teachers. The

same trend was exhibited for institute levels (indicating educational

qualifications required for attendance); senior high school teachers attended

more advanced institutes than junior high teachers.

Implementing New Course Materials. About 10 per cent of the 1970

Summer Institutes could be described as "Implementation Institutes." They

were primarily devoted to helping teachers implement a specific new curriculum

into their classrooms and schools. All of these institutes were included in

the Census group, and a special section was added to the questionnaire for

these participants designed to elicit the extent of actual implementation.

More than two thirds of the respondents stated that the new curriculum

materials had been put to use in their classrooms either in whole or in

part (many curriculum projects are designed for incorporation of units into

an existing course, as well as for replacement of an entire course.) About

one third of the participants attended these institutes to help them decide

whether they should adopt the new curriculum and a similar proportion

attended because they were already committed to teaching it.

Changes in Assignment or Status. Approximately one third of the pal-

ticipants reported that a change in assignment or status had occurred because

of their institute attendance. In general, those who had attended implementa-

tion institutes had more changes in their professional duties and status

than participants who attended non-implementation institutes. Twenty-two

per cent of the implementation institute participants reported that they

were involved with inservice training of other teachers, while 10 per cent



of the non-implementation sample reported inservice training involvement.

Participants from both the implementation group (30 per cent) and the non-

implementation group (23 per cent) were active in curriculum development in

their schools that was directly attributable to their 1970 Summer Institute

attendance. About 75 per cent of all the participants listed at least one

significant change in their status or teaching assignment attributable to

Institute attendance.

Educational Needs for Classroom Improvement. The 1970 Summer Institute

participants perceived that inservice education would best serve to bring

about classroom improvement. However, what they thought this inservice

education should entail varied with the kind of Institute they attended. The

non-implementation group stressed most the needs of updating teachers' subject

matter backgrounds and in depth teacher education. They reported that their

Summer Institutes satisfied these needs best, along with providing teacher

4
refresher training. Student learning needs which included helping the able

student, individualizing instruction, adopting inductive methods of teaching,

and getting students actively involved in the learning process were also

ranked high. Their institutes did help with the able learner, but less so

with other student based needs. The implementation institute participants

rated the student based needs as most important, and reported a higher

attainment of needs met. Group variations are numerous for different

items along the disciplines.

Additional Results. Among the many kinds of data and comparisons

presented in the text and appendices are reports on the extent of con-

structive action taken in the classroom as well as feelings of professional

gr-wth resulting from institute attendance. The actual subjects taught and
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teaching loads, according to discipline of the institute attended, are also

presented. Considerable variations in teaching loads existed within

institute types and disciplines.

Previous participation in Foundation institutes is analyzed in detail,

by age, sex, and extent of previous institute experience. Marked differences

were shown between the sexes in ages and rates of attendance. Discipline

differences in attendance were also notable. For example, 68 per cent of the

Social Science participants were attending Foundation institutes for the first

time, and over 30 per cent of the Mathematics and Science participants were

also first time attendees. First time attendance was over 40 per cent for

junior high school teachers of General Science institutes. However, over

30 per cent of the Chemistry institute participants were classed as having

had a heavy pattern of previous institute participation while only 15

per cent of the Mathematics institute participants were heavy attendees.

Well over 40 per cent of the participants in two of the implementation

projects, Harvard Project Physics and Engineering Concepts Curriculum Project,

were heavy attendees.

The analyses, determined cooperatively by the National Science Foundation

and the project staff, combined the data and contrasted separate institute

types in a manner which maximized the useful information needed for National

Science Foundation policy decisions. The organization of data was designed

to show the effects of various kinds of Summer Institutes that were offered

in 1970 through an indepth examination of participant information.
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CHAPTER I

PROJECT OVERVIEW

The National Science Foundation (NSF) has supported its Summer Institute

(SI) program for secondary school teachers for nearly two decades. From a

rn'y modest begilining of one institute held at the University of Washington

in 1954 with a total expenditure of $10,000, the SI program has expanded into

a multimillion dollar operation. Most of the institutes have been devoted to

natural sciences and/or mathematics, but a relatively small number of institutes

in social sciences have been included since 1961.

It is not the purpose of this study to review the history, content, or

operation of the SI program.1 However, some brief comments are in order

relative to the general orientation and objectives of the program. As a very

general observation, the SIs might be characterized as an exceedingly varied

group from several perspectives. Each SI is an individualized operation,

with the director having a great deal of I eedom within general NSF guide-

lines. There is no standardized list of prerequisites or requirements, no

common procedure for granting credits, and no single difficulty level for

institute content. Each institute focuses on targets which it chooses;

different institutes are targeted toward different needs. Whatever the

specific needs of an individual teacher or whatever his position in the

secondary educational structure, the assortment of institutes is likely to

include at least one that is directed toward needs which he considers

1
For a detailed account of the SI program and its history, the reader

is referred to: Kreighbaum H., and Rawson, H., An Investment In Knowledge,
New York, New York University Press, 1969. Several of the comments in this
section are based on information from this publication.
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important. Summer Institutes can be classified in a number of ways. Those

in which participants study for a single summer are called "Unitary"; those

designed primarily to offer a coordinated sequence of summers in which

qualified participants return to successive institutes are classed as

"Sequential." Some institutes are exclusively for senior high teachers, others

for junior high teachers, and still others combine the two types of teachers.

Some institutes concentrate on a single discipline such as Chemistry and

others focus on combinations of disciplines such as General Science or Multiple

Fields.

With all this diversity, there are still some common characteristics

inherent within the ST program. Key emphasis of all institutes has been on

improving the teaching of science (broadly defined, including mathematics and

the social sciences). The institutes stress subject matter; that is, fundamen

tals in the discipline are stressed rather than pedagogy. NSF officials have

generally held the view that typical graduate- and undergraduate science courses

emphasize content slanted toward research rather than teachingoriented

careers. Thus, one of the underlying objectives of the SI program is the

inclusion of content specially designed to aid teachers in teaching their

courses.

The SI program, as presently conducted, serves the participants in the

following four major ways. These may be considered a direct reflection o2 the

general goals of the program. They are not necessarily distinct or independent

objectives and it should not be inferred that all or even any given institute

is necessarily designed to incorporate all of the objectives.

1. Updating: SIs offer refresher courses for teachers who were
once well prepared, but who for some reason have not kept up
with new knowledge in the field.



3

2. Upgrading: SIs provide basic training for teachers who were
not well prepared in the first place. Many teachers teach

t,Jo or more areas but have concentrated training in only
one, and some have had very little training in any science
subjects taught.

3. Reorienting: SIs offer training in teaching new curricula
and different courses for teachers who are qualified to
teach traditional courses. Certain institutes, the implementation
institutes, are oriented toward course content improvement
programs.

4. Advanced Training: SIs provide training in science subject
matter.

In supporting a complex enterprise such as the SI program with its broad

scope, multiple purposes and diversity of content, the NSF has been concerned

with the effects of institute attendance upon the participant and his subsequent

professional performance. These concerns were substantiated with a request for

proposals (RFP) to evaluate the 1970 Summer Institutes.2 On July 15, 1971,

NSF awarded a twelve month contract for the Evaluation of Summer Institutes

for Secondary School Teachers of Science and Mathematics to the Center for

Educational Research and Services at the University of Toledo. This is the

final report of that study to the National Science Foundation.

Project Design

During the summer of 1970 there were 445 NSF-supported SIs for secondary

school teachers with approximately 19,000 participants attending. A follow-

up study was conducted in which selected participants were asked to respond

to a questionnaire 13 to 16 m)nths after they had returned to their classrooms.

This permitted each participant one full school year and the beginning of a

2RFP No. 71-130, Evaluation of Summer Tnstitutes for Secondary' School
Teachers of Sciences and Mathematics Programs, National Science Foundation
April 9, 1971.



second academic ;rear after attending the Institute to implement change

within the school and/or classroom.

The purpose of the follow-up study was to evaluate the effects

institute attendance had upon the participants and their subsequent

professional performance in the classroom. Additional objectives included

a desire to obtain an inventory of educational needs as perceived by

classroom teachers and an attempt to determine the extent to which the

participants' institute experiences matched their perceived educational

needs.

Because of the large number of participants, limited time and many

other constraints on a follow-up study, procedures had to be employed for

efficient questionnaire administration to a sampling of the 19,000 par-

ticipants. Based on the type of institute attended, the total population

of participants was divided into two groups. One group was composed of

participants who had attended institutes from whom information was desired

from each participant because of the special features of these institutes.

This group was called the Census and represented 93 institutes and 3,694

participants. The second group was composed of participants who had

attended institutes from whom information was desired from only a random

sample of ten per cent of the participants. This second group was called

the Sample, representing 338 institutes and 15,176 participants. There

were 1,758 participants selected to receive questionnaires in the Sample,

for reasons which are discussed in Chapter II. Participants from each

group were sent a questionnaire which was designed and developed by the

project staff and NSF representatives.
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Questionnaire Development

Questionnaire items were prepared by the project staff and reviewed

by NSF staff to ensure that the type of information r!,uested from the

participants would accurately reflect the needs of the Foundation.

The development and revision of he questionnaire were the most urgent

and extensive tasks for the first three months of the project. Two tryouts

of the questionnaire were administered by members of the project staff

in 1971 Summer Institutes: one at Western Michigan University with 170

participants in three NSF Institutes and the other at Ohio State University

with 106 participants in two NSF Institutes. Results of these tryouts were

used by the project staff for subsequent revisions of the questionnaire.

A final version of the questionnaire was field tested again with 1971 Summer

Institute participants at Drake University and The University of Iowa. These

last tryouts were to check specifically on the wording of the directions

and the general format of the questionnaire. Throughout this three month

period, several joint sessions of the project staff and NSF personnel were

held for purposes of questionnaire development and detailea project planning.

The final version of the questionnatre was approved by NSF, cleared through

the Cffice of Management and Budget in accordance with federa] regulations

and assigned the number OMB No. 990571004 with the approval for use expiring

July 31, 1972.

Final Version of the Questionnaire

Since a portion of the Census SIs was designated by NSF as having

special curriculum characteristics, Section VII of the questionnaire was

designed especially for these participants. Appendix A contains a copy

of the questionnaire sent to the participants in institutes having special
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curriculum characteristics. All other participants received an identical

questionnaire except that Section VII was omitted.

Directions in the questionnaire differed from section to section and

participants were reminded to read each set of instructions carefully.

The numbers in parentheses on the left side of each page of the questionnaire

were for coding purposes and the participants were instructed to disregard

them while they responded to the items.

Section I was devoted to demographic data which was used during the

analysis for a background description of sub-groups of the Census and

Sample. Although data on a fey items collected in Section I of the

questionnaire could have been obtained from separate records available at

NSF, for the sake of efficiency all the necessary descriptive information

was collected in one compact section for subsequent computer analyses. This

included much additional background data available from no other source.

Section II was concerned with the participants' previous attendance

at NSF-supported programs. Its purpose was to focus attention on the

background differences between participants in the 1970 Summer Institutes

with no previous institute experience and those participants who had

attended institutes in earlier years. Three categories of respondents

were identified: (1) participants with no previous institute attendance,

(2) participants who had attended an Academic Year Institute or more than

two previous Summer Institutes, and (3) participants with all other patterns

of previous institute attendance. The profiles of these three groups were

analyzed for similarities and differences by using the demographic data

in Section I for the comparisons.

Section III contained items related to determining the effect of the

1970 Summer Institute in increasing the professional competence of individual
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teachers. Items were designed to reflect changes which might have

occurred in a participantts professional duties and status that were judged

to be directly attributable to his participation in the 1970 Institute.

If the participant had attended other institutes prior to 1970, his responses

were to reflect the cumulative effect of all institutes attended through

the summer of 1970.

Section IV contained a list of generally recognized educational needs

suggested by the Foundation and the project staff as applicable particularly

to secondary school teachers of science and mathematics. For the twenty, -

three recognized educational needs listed, the participants were asked tc

respond in four ways: (1) to designate those needs they believed were

particularly important to them as teachers, (2) to indicate those needs

they had expected would be dealt with in the 1970 Summer Institutes,

(3) to assess which needs the 1970 Summer Institute had actually helped

them to meet, and (4) for those who had attended institutes prior to the

summer of 1970, to designate which needs their total institute experience

had helped them to meet.

In Section V the participant was asked to indicate the extent to which

the 1970 Summer Institute had contributed to potential changes in his

teaching pattern. Twenty-six items were listed, each rated on a five point

Likert-type scale, reflecting growth in professional competence of the

individual as distinguished from meeting the perceived needs of his school.

The items were of two types: those primarily concerned with attitudes or

feelings of increased competence, and those describing specific actions

which a teacher might take as a result of a training program. Total scores

were then separately derived from the sum of responses to each class of

items, labeled "feeling tone" and "action." Average response scores for

sub-groups of participants were then compared.
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Section VI contained a set of objectives established by NSF for

the 1970 Summer Institutes. Each of the 1970 Directors ranked these

objectives in their order of importance, first from the viewpoint of

their original intentions and second as they interpreted the actual outcomes

of the institute. These rankings were made available to the project staff

from NSF records. The participants were asked to rank the same set of

objectives that their Institute Directors had ranked in 1970, so that a

comparison could be made between participants' and Directors' perceptions

of the objectives of their mutual institutes.

Section VII was sent only to participants who attended an institute

oriented toward one of the new curriculum projects developed with the

assistance of NSF support, as designated by the NSF staff. These items

were designed especially to elicit the degree of implementation of the

new curriculum projects in secondary schools.

Space was provided in the questionnaire for participants to place

additional comments that would be beneficial to NSF personnel in planning

future institutes. The request for additional remarks from the participants

was not a part of the contract with NSF, therefore no attempt was made to

summarize or analyze the responses for this report. It was estimated that

about thirty per cent of the completed questionnaires contained additional

comments.

Overview of the Project Tasks

The primary responsibilities and task involvement of the project

staff are outlined in Figure 1. The major tasks are listed in order of

their number of weeks into the project. Figure 1 basically summarizes

the overall tasks of the project staff and how each member of the project
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staff (excluding the secretary) was related to these tasks. Some staff

members had primary responsibility for certain tasks, while others were

only involved in the tasks to the extent their specialities were needed.



10

..--,
C \J
....... -I-,

m

-I-,
M

,-.1

Cd

49,
C)

g Ci l

Z
Tidiri ri

C)

W -P 40 CJ a)

H
A

En .-+
>.) in

W
fai

Ill
0 -P toCO

q H qcd 4-) N-1
En

CU Z
4-)

S-4

R Primary Responsibility for Task .0
0

0
<40 w

a
a Hew 4-) cd

at+)
a)

4-)

I Inv-lvement in Task w
r-.),

H
cd fai

Z
W

a) HA 0 0 Cf)
rd ori

0
fai

0 -P gi ori 4-) a/ al cr)

Project Task Weeks* in Progress F-i
P4

a) co
A U)

0
U)

cd fa,
U)

;4 ca
CD -4 0

Preliminary Questionnaire 1-3 R I I I I

Developed

Definition of Backound & 1-4 R R I I I I
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Figure 1. Project Staff Responsibilities
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CHAPTER II

SELECTION OF POTENTIAL RESPONDENTS

This chapter describes how the potential respondents were selected

according to characteristics of the 1970 Summer Institute attended. The

institute participants were separated into two m jor groups: (1) a Census

group in which all participants were sent questionnaires, and (2) a Sample

group, in which a sample of approximately ten per cent of the participants

were sent questionnaires. For this latter group a description of the sampling

plan is provided. A sequence of the questionnaire mailing ar.1 follow-up

notices is also given. Finally, a description of the rr.:sponse patterns by

various institute characteristics is provided. In addition to the sepa.ation

of Census and Sample groups, the major characteristics considered were Unitary

vs. Sequential institutes and Level A vs. Level B institutes. The levels of

the institutes refer to the prerequisite academic backgrounds of participants

selected for attendance. For the purpose of this study, Level A institutes

were for participants having a minor or less in the subject area studied

and Level B institutes were for participants with at least a major in the

subject area. The reader is referred to Appendix B for more details on the

operational definition for designating institute level.

Designation of Census and Sample Groups

For the purposes of this study, NSF separated all 1970 SIs into two

groups. One group of ninty-three institutes contained 3,694 participants

and comprised the Census group of the study. The final designation of the

institutes included in the Census was provided by NSF. The Census group

included the following institutes:
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1. All implementation institutes for NSF-supported course content

projects, whose written materials have been commercially avail-

able less than three years (except for Engineering Concepts

Curriculum Project - ECCP which expected publication during

the year 1970-71)

2. All Social Science institutes

3. All institutes directed at supervisors

4. Institutes directed primarily at junior high school science

teachers.

The first three types of institutes listed were clearly different in

content than the more common content oriented science and mathematics institutes.

The first dealt specifically with implementation of new courses in schools. The

second dealt with social science content and was a relative newcomer to the

scene with a comparatively small number of institutes. The supervisors insti-

tutes were few in number and had a very special emphasis.

The fourth type was included in the Census because NSF has a particular

interest in the junior high school science teacher due to the transition that

science teaching is undergoing at that level. The content of science at

this level has never been conclusively defined, nor are there well established

criteria for teacher preparation. The grouping was inexact since teachers

could cross the line from junior to senior high, and the institutes were often

set up so that some senior high teachers were desired. The group consisted

of mostly Earth Science (code: EZ) and General Science (code: GS) institutes.

They were selected by the following means. All implementation institutes

for IPS, ISCS. and ESCP (three of the NSF-supported course content improve-

ment projects) were included. All Earth Science and General Science Sequential

institutes were included. Also included were randomly selected Unitary

institutes in the Earth Science and General Science categories. Thus a few

in these two broad discipline categories were omitted from the Census and
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some were picked up in the Sample population. The latter, those in the

Sample, may be viewed as skewed in the direction of being non-implementation

and are probably representative only of the non-implementation Unitary

institutes.

The participants in the remaining 1970 SIs, those not included in the

Census, were to be sampled using a sampling ratio of .10 as requested in

the RFP. There were 338 institutes remaining in the population to be sampled

from an estimated total of 16,000 participants, or an actual total of 15,176

as determined later. Thus, the estimated sample size was 1,600. It is

important to note the distinction between the Census and Sample since not

only did one require a random sampling plan, but the distinction has definite

implications for analyzing the results. For instance, the Sample was heavily

weighted in favor of senior high school science teachers, as well as most

junior high and practically all senior high mathematics teachers. It con-

tained relatively few junior high science teachers and practically no social

science teachers. There was also a small number of implementation institutes

in the Sample but these were for the senior high school NSF-supported

curriculum projects developed in the early 1960's.

Sampling Plan

The method of selecting the sample of institute participants of the

Sample group who were to receive questionnaires was that of sampling through

an intermediate unit.
1

This is basically a two-stage, random sampling

3For a general overview of the procedure see, Wiersma, W. Research
Methods in Education: An Introduction, (Philadelphia, J. B. Lippincott, Co.,
1960) pp. 268-270. For the reader not interested in the technical aspects of
the sampling plan, please advance to p. 15, where the actual application of
the plan is discussed.
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procedure involving the sampling of an intermediate unit followed by sampling

of a primary unit from within the intermediate unit. In this case the

intermediate unit was the institute and the participant was the primary unit.

The procedure is described here for the interested reader, as it has im-

plications for analysis and the interpretation of results.

A participant's probability of being included in the sample was the

product of two probabilities: (1) the probability 3f his institute being

selected (p1), and (2) the probability of his being selected if his institute

was selected (p2). Institutes were selected with prooabilities proportional

to size. The selection of the participants (primary units) consisted of the

following steps.

1. Determine the number of intermediate units (k) to be included
in the sample.

2. Let N equal the number of primary units in the population; and
N. the corresponding value for the ith implementation unit;
determine N/K which will be a sampling interval and let N/K = I.

3. List all the intermediate units of the population in some
predetermined order (discussed below) and determine the cumulative
frequency distribution of the Ni's. Each intermediate unit thus

has a number consisting of the sum of its Ni and all preceding

N.'s
1

4. Select a number (j) at random from numbers 1 through I inclusive.
The first intermediate unit is the one in whose cumulative sum

j falls. Subsequent intermediate units are selected by determining

the numbers j + I, j + 21, ... , etc. and the units that these

numbers "hit" relative to the cumulative sum. When the process

has been applied to the entire list, the intermediate units have
been selected.

Consider the number of primary units to be selected from the intermediate

units. Let n equal the total sample size, in this 'base estimated to be 1,600

(ten per cent of 16,000),and ni equal the sample size in the ith intermediate

unit. The probability of a primary unit (participant) being selected was

n
=
P
1

. P
2 =

a constant, in this case .10 according to the procedure discussed

N

above:
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Ni Ni N . k

P-1l. I -11/k

where Pli is the probability of the ith intermediate unit being "hit", that is,

probability proportional to size and by definition P
2i

= ni . Therefore,
Ni

n Nk ni k n.

= .
1 1

N N N. N
1

and since n and k are fixed, ni is also fixed. The sample size of primary

units is the same for all intermediate units, namely n/k. Thus, after the

institutes had been selected for the sample an equal number of participants

were randomly selected from each selected institute.

Prior to the selection of the institutes for the sample, the population

of institutes to be sampled was stratified according to the following three

stratifying variables: (1) Sequential or Unitary, (2) Discipline of the

institute, (3) Level A or Level B. The advantage of the stratification was

that it enhanced proportional representation of the strata in the sample.

It also minimized the possibility of relatively small strata being missed

entirely.

It was decided that eighty institutes would be selected from the larger

population of 338 institutes to be sampled. Eighty institutes required the

selection of twenty participants from each institute, a substantial number

that would allow for between institute comparisons if desirable. The typical

enrollment of an institute was in the 40-50 range. Actually a ten per cent

oversample of participants, making a total of twenty-two participants selected

from each institute, was included in the sample. The oversample was included

in anticipation of some non-response of participants. It was estimated that

non-response would likely exceed ten per cent, however, ten per cent seemed
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feasible within budgetary constraints, and certainly some non-response could

be tolerated. It should be pointed out that oversampling does not change

the percentage of response; it simply provides more data. A breakdown of

the proportions of institutes in the Sample and in the Population of

institutes sampled is provided in Table 2.01, with the NSF code for disciplines

provided in parentheses.

TABLE 2.01

Proportions of Institutes in the Population and Sample

by Stratifying Variable

Pop. Sample Pop. Sample

Type Discipline

Unitary .414 .500 (BZ) Biology .167 .150

(CH) Chemistry .089 .075

Seq. .586 .500 (EN) Engineering (ECCP) .003 .000

(EZ) Earth Science .047 .038

(GG) Geography .009 .013

(GS) General Science .927 .025

Level (HI) His & Phil of
Science & Math .006 .000

(MA) Math .382 .412

A .491 .463 (PY) Physics .068 .061

(RD) Radiation .012 .013

B .509 .537 (XX) Multiple Discipline.181 .212

An inspection of Table 2.01 reveals that proportions between the Sample

and the Population are markedly consistent. Even in the large dichotomous

variables, the discrepancy in all cases is less than .09. The largest

discrepancy in the discipline strata is .04. Thus it was concluded that

the sample was distributed very well proportionally relative to the population

from which it was selected.
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Schedule of questionnaire Mailings

The questionnaire development, revision, and printing took place during

the summer and early fail of 1971. The initial mailing of the 5,452

questionnaires took place during the week of October 5, 1971. The first

follow-up to this mailing, a postcard reminder, was sent the week of

October 26. The second follow-up reminder, which included a copy of the

questionnaire in the event the first copy had been lost or misplaced, was

mailed the week of November 8. The third and final follow-up, a postcard

reminder, was mailed to the remaining non-respondents early in the week

of November 22. The cutoff point for receiving completed questionnaires

was the final mail delivery of December 15, 1971.

Since follow-up reminders and questionnaires crossed in the mail it was

impossible to determine exact percentages of returns during each of the

mailing periods. However, at the time of the first follow-up approximately

45 per cent of the original 5,452 questionnaires sent had been returned. At

the time of mailing the second follow-up the returns were approximately 67

per cent. The final count of returned questionnaires was 4,476 which was

82.10 per cent of the original 5,452 mailed. A chart showing the percentage

of questionnaire returns by discipline appears in Appendix C.

Patterns of Respondents and Non-Respondents

Any large survey study involving the mailing of questionnaires inevitably

involves some non-response. In the event that there is a substantial

percentage of responses, as was the case in this study, non-response does not

comprise a serious problem. Nevertheless, in order to ascertain the represent-

ativeness of the returned
questionnaires, the patterns of non-respondents and

respondents relative to institute variables were examined.
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Before considering various breakdowns of respondents, a comment

concerning "unreachable" participants is in order. The mailing of the

questionnaire was approximately fifteen months removed in time from the

completion of the 1970 SI. With a large mailing it was expected, for

whatever reasons, that not all selected participants would be reached.

There were 110 questionnaires returned as undeliverable. This comprised

an overall percentage of 2.02 per cent of the participants as unreachable.

Of the 110, 46 were in the Sample and 64 in the Census giving percentages

of 2.62 per cent and 1.73 per cent unreachable in the Sample and Census

respectively. If we consider the remaining 5,342 questionnaire recipients

the return of 4,476 represents 83.79 per cent. Considering the Census and

Sample separately and basing the returns on 5,342 questionnaire recipients,

the rates of return were 85.04 per cent and 81.13 per cent respectively.

From this point forward the percentages in this report are based upon the

5,452 participants originally sent questionnaires, since that number of

participants, reachable or not, were in the 1970 SI programs.

The real crux of considering patterns of non-response was to determiie

whether there were certain pockets of non-response that would tend to make the

respondents unrepresentative of the original group sent questionnaires. In

no way are we implying that respondents comprised a random sample of any

original group sent questionnaires. The only use of random sampling in this

study was the random sampling of participants for the Sample. The participants

selected comprised a random sample of the larger population sampled. Since

the Census and the Sample involved markedly different selection methodology,

they are discussed separately.
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Non-- $esonse in the Census Group

The overall response in the Census was 3,087 questionnaires returned

from the mailing of 3,694 for a return rate of 83.57 per cent. The par-

ticipants in Unitary institutes, who comprised the major portion of the

Census, had a ret'mrn of 83.20 per cent and those in Sequential institutes

had a return of 85.00 per cent. The only Sequential institutes in the

Census were those in General Science and Earth Science and they consisted

primarily of junior high school teachers. Thus, the proportion of non-

response was slightly higher in Unitary institutes, being .168 as compared

to .150 for Sequential institutes.

Considering Levels A and B in the Census there were 16.04 per cent

and 17.60 per cent non-response respectively. Considering the type of

institute and level in a four-way breakdown, the proportions of non-response

were as follows:

A

Unitary .163 .184

Sequential .148 .165

An inspection of the breakdown does not indicate any substantial interaction

between type of institute and level. The Level A-Sequential combination had

the lowest rate of non-response, and the dichotomies for Level A and Sequential

had the lowest rates. A summary of numbers of questionnaires sent and returned

for the Census is presented in Table 2.02.
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TABLE 2.02

Numbers of Questionnaires Sent and Returned by Level and
Type of InstituLe in the Census

Level A Level B

Unitary Sequential Unitary Sequential

Sent 2250 512 684 248

Returned 1883 436 558 210

At this point it is well to consider the non-response of special

clusters of institutes, since these clusters were considered in the

analyses (see Chapter IV). There were three
2

relatively large clusters of

institutes in the Census. These subgroups and the proportions of non-response

Are as follows:

1. Institutes concerned with implementation projects - 2,049
questionnaires sent and 1,725 returned for a non-response
proportion of .158.

2. Institutes designed for junior high teachers - 1,920
questionnaires sent and 1,635 returned for a non-response

proportion of .148.

3. Institutes oriented to social sciences such as psychology and
economics - 756 questionnaires sent and 644 returned for a
non-response proportion of .148.

Since the Census did not involve random sampling, it was not appropriate

to apply inferential statistics to differences observed in the cells. That

is, the tabulations in the cells or categories determined by levels, dis-

ciplines, or types rerresent population response (or non-response) and there

-The bases on which these clusters were found are not mutually exclusive,

e.g. junior high and implementation institutes could appear in more than one

cluster. Therefore, the totals for the three groups exceed the Census totals

of questionnaires sent and returned.
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was no element of random fluctuation. However, on the basis of the results,

there does not appear to be any marked inconsistencies in the response patterns

for the Census. Breakdowns by discipline or institute type within the larger

classifications of institutes were susceptible to individual factors3 and do

not merit detailed discussion here.

Non-Response In The Sample

The overall response of the Sample was 1,389 questionnaires returned

from the mailing of 1,758 for a return rate of 79.01 per cent. The numbers

of auestionnaires sent to participants in Unitary and Sequential institutes

were almost equal, being 878 and 880 respectively. The rates of return

were 78.82 per cent and 79.20 per cent for Unitary and Sequential respectively.

Thus, the proportions of non-response were .2118 and .2080. This difference

in proportions of non-response of .0038 was statistically tested4 and was

found to be not significant at the .05 level of significance (z = .40, which

does not even approach significance at the .05 level). Thus, the difference

3For example, an isolated institute exhibiting poor response may have
had its participants unduly affected by a factor such as school reorganization,
causing considerable moving instability. Such factors are beyond the control
of either the individual institute or the SI program.

4
The use of inferential statistics was appropriate with the Sample group.

The samples comprised random samples of the original group, and thus their
measures such as proportions, are statistics (in contrast to parameters in
the Census group). As statistics they were subject co random sampling
fluctuation, and possessed underlying distributions with location and variance.
When comparing two proportions, for example, tested are the hypotheses that
the proportions came from populations with equal proportions, (of, in this
case, non-response) and that their difference was no more than expected due
to random sampling fluctuation. A test which was statistically not significant,
indicated that the difference was no more than expected due to random fluctua-
tion given a specified probability, the level of significance.
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!n proportions of non-response between Unitary and Sequential institutes

was no more than expected on the basis of random fluctuation.

Considering non-response in the levels, the proportions were .2506

and .1748 respectively for Levels A and B. This difference of .0758 in

the proportions of non-response was statistically significant at the .05

level. Thus the difference in proportions of non-response between the

levels was more than can be reasonably ascribed to random fluctuation. When

considering the proportions of non-response in a fourfold table we get the

following results.

A

Unitary .243 .169

Sequential .263 .178

A summary of the numbers of questionnaires sent and returned for the

Sa=le is presented in Table 2.03.

TABLE 2.03

Numbers of Questionnaires Sent and Returned by Level and Type
of Institute in the Sample

Level A Level B

Unitary Sequential Unitary Sequential

Sent 506 308 372 572

Returned 383 227 309 470

A cluster of institutes that assumed considerable importance in the

analysis of data was a group called the non-implementation group of the

Sample, a subset of the Sample. This group included both Unitary and

Sequential institutes. Levels A and B represented the Physical Sciences

(including Earth Science and General Science), Mathematics and Multiple
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Fields. The rationale for singling out these institutes as a cluster is

described in Chapter III.

There were 1,528 questionnaires sent to participants of the non-

implementation SIs of the Sample and 1,256 were returned. Thus, the

proportion of non-response for this group was .206. Coming from the Sample,

this proportion was a statistic. As such it was possible to construct

a confidence interval for this proportion. The 95 per cent confidence

interval for the proportion was given by the interval .186 to .226. This

interval spanned the proportions of non-response for both Sequential and

Unitary SIs of the Sample. It spanned the overall proportion of non-response

in the Sample which was certainly not surprising since the non-implementation

institutes of the Sample comprised the major portion of it. The confidence

interval did not span the proportions of non-response for either Level A or

Level B of the Sample. Therefore, the differences in proportions of non-

response in the non-implementation group of the Sample and these latter two

groups are more than what can be attributed to random sampling fluctuation.

Another cluster of institutes was the implementation SIs of the Sample

Group. The participants of this cluster received 176 questionnaires and

returned 133, for a relatively low non-response proportion of .144. This

proportion was not spanned by the confidence interval for the proportion of

non-response in the non-implementation group of the Sample.

Summary

In considering the patterns of non-response in terms of the proportions

of various subgroups of SIs, there was considerable consistency among the

various groups. The confidence interval for the proportion of non-response

in the non-implementation group of the Sample did not span all the proportions
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of other subsets of the Sample. It should also be noted that the interval did

not span any of the proportions of non-response of the Census. Group whose

proportions were all lower than the lower limit of the interval. These

proportions were parameters. As such they did not have variance. However,

there was a possibility of the confidence interval spanning the Census pro-

portions. Since the confidence interval, estimating the proportion of the

population from which part of the sample was selected, did not span the

Census proporti.us, the hypothesis that the population had a proportion of

non-response (hypothetical, of course) equal to any of the Census proportions

could not be entertained.

The proportions of non-response for various groups have been reported

in this chapter. The reader is left to make his own judgments as to any

bias in the patterns of non-response. He is also reminded that due to the

large numbers of Questionnaires sent, any statistical test resulted in high

precision and correspondingly high power. The statistical results, therefore,

have small standard errors resulting in very small confidence intervals. It

can be inferred that the patterns of non-response were markedly consistent

across the groups, and the results of no one group are consiaered biased due

to a heavy concentration of non-response in that group.

The questionnaire that respondents were requested to complete was

lona and somewhat complex. Respondents were approximately fifteen months

femovea from the 1970 SI experience. Yet the overall response rate of

questionnaires returned exceeded 82 per cent. For a survey of this magnitude

that rate of response, in the opinion of the investigators, is noteworthy.
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OVERVIEW OF THE ANALYSES

The characteristics of the Census and Sample Tarranted two very

different analyses. The Census, as described in Chapter II, included

institutes whose participants all received the questionnaire. Thus the

proportions, means, etc. are parameters, not statistics. Inferential

statistics were not appropriate for these data because there were no inferences

to be made. Statistical'inference allows the generalization of sample results

to the population from which the sample was randomly drawn. However when

everyone in the population was included in the data gathered, there was no

need for an inference; in fact, the values to be inferred were already in

hand.

For the second group, the Sample, statistical inference was appropriate.

In this group 10 per cent of the participants of the institutes were randomly

selected to receive the questionnaire. Hence, the sample means, proportions,

etc. would most likely change if a different random sampling were taken. That

is, responses were not obtained from every participant in this group, but

responses were obtained from a random sample of these participants. Thus it

was possible to estimate the responses of all participants from the values

obtained in the random sample.

These estimates could take the form of a point estimate or a confidence

interval. A p. it estimate would be a single mean or proportion which would

best estimate the corresponding population parameter. A confidence interval

would be a band of points which would have a predetermined probability of

spanning the population parameter. The usual probability level chosen

for such confidence intervals is .95, i.e., the probability that the

confidence interval spans the parameter is .95. Correspondingly, the
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parameter would be spanned in 95 per cent of the confidence intervals. The

benefit of using a confidence interval is that it allows one to make a

probability statement while the use of a single point estimate has a pro-

bability of zero of coinciding with the population parameter.

In the ^ensus, the parameters were reported in the analysis. In the

Sample a combination of point and interval estimates of the corresponding

parameters were reported.

Data Checks

The initial step in the analysis consisted of running utility programs

to check the accuracy of the punched cards. These analyses insured that

the five cards per subject were properly grouped and sequenced. A few

coding or other errors which resulted in illegal data characters were

corrected before any group comparisons were made.

Selection of the Reference Group as a Subset of the Sample

To facilitate the interpretation of the large amount of data gathered

in this survey, the non-implementation institutes of the Sample were considered

a reference group and .95 confidence intervals were established where appropriate.

This basic group, or reference group, allowed in-depth comparisons among the

institute types. For example, it allowed one to readily see whether Physics

institutes as a group had response patterns on some items that distinguished

them from the general pattern of the responses 3.(1 those items.

The reference group was effective because it represented the remaining

SIs very well after removal of the implementation, predominately junior high

science institutes and social science institutes. This group included

institutes from nine disciplines, two levels of participants' academic
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backgrounds and both Unitary and Sequential institutes. Thus the reference

group was comprised of predominately nonimplementation senior high science

institutes and junior and senior high mathematics institutes.

Comparisons Among Groups

Several comparisons were made among various types of institutes.

Parallel analyses were run on the Census and Sample to find the parameters

and estimates of the corresponding parameters respectively. When appropriate,

results of the separate comparison groups were compared to the reference

group of the Sample.

Results obtained by comparing the following types of institutes are

presented in Chapter IV while more detailed discipline and implementation

institute results are presented as appendices.

Among the Census institutes:

1. The pooled implementation institutes

2. The Social Science institutes

3. The institutes for supervisors

Among the Sample institutes:

1. The reference group

2. The Level A institutes

3. The Level B institutes

4. Unitary institutes

5. Sequential institutes

It was felt that these types of institutes accurately reflected the

compoeition of the two major groups, the Census and the Sample. These groupings,

were identified by NSF as institute types which needed explicit description.

The specific discipline and implementation institutes assigned to each grcup

are sown in Table 3.01.
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TABLE 3.01

Selected Institutes in the Sample and Census

Group Disciplines* Implementation Institutes

Census

EZ Earth Science ECCP Engineering Concepts Curriculum
Project

GG Geography
ESCF Earth Science Curriculum Project

PS Psychology
ISCS Intermediate Science Curriculum

SE Economics Study

SO Sociology IPS Introductory Physical Science

HPP Harvard Project Physics

Sample

BZ Biology

CH Chemistry

EZ Earth Science

GS General Science

MA Mathematics

PY Physics

XX Multiple Fields

UICSM University of Illinois Committee
on School Mathematics

SRSS Sociological Resources for the
Social Studies

NONE

*Engineering, Mathematics, and Physics institutes surveyed in the Census consisted
entirely of implementation institutes.
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Standard Analysis for Institute Effect

The wealth of information gathered in the questionnaire required

systematic consideration so that manageable and interpretable data could

be maximized and maintained. The project staff under NSF direction

selected the following analyses to be run on each of the aforementioned

groups of institutes. The results of these analyses are presented in

Chapter IV of this report.

In the demographic data, institute participants were categorized into

six categories, men and women in three age classifications (under 30, 30 to

39, and over 39). Respondents also indicated one of four categories for

their teaching assignments in 1970-71: senior high, junior high, cannot

distinguish, or otter level.

To assess the immediate effects of SI attendance on the participants,

results obtained from the items of Section III of the Questionnaire were

examined. Any outcome mentioned in this section was directly attributable

to participation in NSF-supported institutes. The number and proportion

of participants who experienced each of the listed possible effects are

reported. Confidence intervals around these proportions were computed for

the basic reference group of the Sample. These intervals spanned the

corresponding parameters with a predetermined probability. Such intervals

yielded a referent for the point estimates of the Sample subunits. For

example, the results of Chemistry institutes in the Sample were compared

to these confidence intervals to indicate whether participants of Chemistry

institutes had response patterns which differed from the general pattern

of responses.
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A major portion of the survey, Section IV, dealt with generally

recognized educational needs. Examples of these needs were "adapting

instruction to slow learners" and "obtaining additional laboratory equipment."

Respondents were asked to indicate which of the listed needs were particularly

important to their subject area and which of these needs were met by the 1970

Summer Institute or by a cumulative effect of NSF-supported institutes. A

ratio of needs met to needs perceived by the participants was computed for

each need listed. This was done by dividing the number of participants

who indicated that the 1970 SI helped to meet that need by the number of

participants who had expected that need to be met. Hence, ratios close

to unity indicated that expected needs were being met. Ratios greater than

1.00 indicated that more needs were met than participants had anticipated.

Note that confidence intervals were constructed for the basic reference

group on results obtained from the items of Section III of the questionnaire.

Section V of the questionnaire was a compendium of possible effects

of institute attendance on classroom practices. To achieve some parsimony

in data reporting the items were combined into two subscales. The first

subscale (Items 65-70, 80-81, 83, 87-89) contained "feeling tone" items

such as "increased your ability to judge content for your classes." The

second subscale (Items 71-79, 82, 84-86) contained "action" items such as

"led you to introduce laboratory experiences into courses that previously

contained none."

Scores for these two subscales were reported for each group receiving

the standard analysis. Confidence intervals around the scores were

computed for the reference group. The corresponding values for all other

groups were compared to the confidence intervals of the reference group to

determine whether the point estimates were outside the confidence interval.
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When a particular subset of institutes departed from the reference group

in either direction, it constituted evidence of the differential effects of

various institute types.

Additional Analyses for Total and Selected Groups

Besides the standard analyses for the separate types of institutes in

the Census and Sample, several additional analyses were performed. These

results are presented in Chapter V. For institutes involved with the

implementation of specific curriculum projects, frequency distributions

were re7orted for Items 102 to 105, Section VII, to assess the degree to

which implementation was taking place.

Additional analyses were condo:fed to determine whether teachers were

actually teaching within the discipline or related areas of the institute

that they attended. A cross tabulation of institute participants by dis

cipline and subject(s) taught was prepared to determine the number of

teachers teaching the discipline of the institute. The ratio of total

number of classes taught in each subject to the number of participants

teaching that subject revealed the average class load per teacher, For

example, the number of participants in Mathematics institutes teaching

mathe:Aatics was determined. Also the average number of mathematics classes

taught by these teachers was determined. Confidence intervals were

constructed for each discipline in the Sample. Confidence intervals were

not appropriate for the Census.

The extent of supervisory responsibilities was assessed for the

Census, the Sample, and the SU (.supervisors) institutes. These analyses

indicated whether the appropriate selection techniques were being used

in SU institutes. Also SU institutes, implementation institutes, and non

implementation institutes were contrasted based on information obtained
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from Item 90 of the questionnaire, "The extent to which your institute

training has been used to supervise the math/science programs in your

school."

Average grade enrollment was crosstabulated with the "feeling tone"

and "action" items of Section V and Item 33, "moved to another school"

to assess the association between school size and these outcomes for the

Sample and the Census.

The patterns of previous institute attendance were closely investigated

for the several disciplines. Participants were classified according to three

levels of previous attenuance in NSF supported programs. One group, none,

was comprised of teachers who had attended no previous institutes. Participants

with a heavy pattern of previous attendance were those who had attended an

Academic Year Institute or more than two previous Summer Institutes. All

other patterns of previous attendance were termed moderate. Participants in

these three categories were then further classified according to age and

sex within each separate discipline of the Sample and Census.

Section VI of the questionnaire asked participants to rank order the

NSF Summer Institute objectives. The rankings were done twice; first as

they had anticipated the institutes prior to attending them, and second,

the way they perceived the institutes after they were finished. These

rankings were then compared to a similar ranking of these objectives by

the institute directors. The results of ten representative institutes

were then analyzed to indicate the extent of directorparticipant agreement.

These institutes were selected to represent Sample and Census institutes,

Unitary and Sequential institutes, and implementation and nonimplementation

institutes. The institutes selected also had questionnaire return rates

in excess of 90 per cent so that reliable results could be obtained.
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The analyses for this study were determined cooperatively by NSF and

the project staff. They combined the data and contrasted separate institute

types in a manner which maximized the useful information needed for NSF

policy decisions. The organization of data was designed to show the effects

of various kinds of Summer Institutes that were offered in 1970 and an in

depth examination of their participants. In addition these data could be

used as a source for individuals interested in other aspects of NSF

institutes and their participants.
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REMITS OF STANDARD ANALYSIS

As described in Chapter III, data from the questionnaire were pooled

so that the following groups could be examined and compared:

1. :Ion-Implementation institutes of the Sample,

Level A institutes of the Sample,

3. Le,rel B institutes of the Sample,

Unitary institutes of the Sample,

5. Sequential institutes of the Sample,

. Implementation institutes of the Census,

7. Social Science institutes of the Census, and

8. Supervisors institutes of the Census.

Additional data' for the individual implementation groups of the Census, for

the Census institutes pooled according to disciplines, and for the Sample

1-.stitutes pooled according, to uisciplines are provided in Appendices D-H.

The groups were compared using the following data:

1. Age and sex,

Level of 1970 teaching assignment,

3. Immediate effects of institute attendance on participants (Section
TII of the questionnaire),

4 immealate effects or institute at.c!ndance in helping participants
to me:-,t perceived educational needs (Section IV of the questionnaire),

S. Immo:into effects of institute attendance on classroom procedures
(Seclion V of the questionnaire).

'3omnarisons of the Age-Sex Distributions

The age-so% listributiors of the non-implementation grout, of the Sample

is shown in Table 4.01. Each cell of the table gives the number of
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participants, the per cent this number is of the total group of participants,

and the .95 confidence interval. The bottom row- of the table shows what

per cent of each age group was female.

TABLE 4.01

Age-Sex Distributions of the Non-Implementation (Reference)
Group of the Sample

Under 30 30-39 Over 39 Total

Male 346 (.28) 380 (.31) 189 (.15) 915 (.74)

.26-.30 .28-.34 .13-.17 .72-.76

Female 126 (.10) 97 (.08) 104 (.08) 327 (.26)

.08-.12 .07-.09 .07-.09 .24-.28

Total 472 (.38) 477 (.39) 293 C.241* 1242

.35-.41 .36-.42 .22-.26

% Female (.27) (.20) (.35)

*Because of rounding errors the total per cents may sometimes differ from the

sums of per cents in rows or columns.

Table 4.01 shows that approximately three fourths of the participants

in the non implementation group of the Sample were male and one fourth were

female. About three eights of the participants were under 30 years old, about

three eights were between 30 and 39 years old, while only about one fourth

were over 39 years old. The distribution of the male participants showed a

small peak for the 30-39 group, and a sharp decline for the over 39 group.

The female participants, on the other hand, were more evenly distributed

among the age groups. This caused a statistical artifact consistently

appearing throughout these data, which shows that a much larger proportion

of SI participants among the over 39's were female and a smaller proportion

of the 30-39 groups were female. The slight dip in number of female
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as a more pronounced phenomenon later, particularly in the data from

Mathematics teachers.

The implementation group of the Census (Table 4.02) was different from

the non-implementation group of the Sample in many ways. The implementation

gror, had more males - 78 per cent versus the 7h per cent males in the non-

Implementation group. It was also a much older group with 39 per cent of

the parti,:ipants over 39 years old as compared to only 23 per cent of the

:.c,n-ini:lementntion group in that age group, and with only 24 per cent of the

rartieipants -Injer 30 years of age as compared to 38 per cent for the non-

implementation group.

TABLE 14.02

Age-Sex Distributions of the Implementation
Group of the Census

Under 30 30-39 Over 39 Tot a1

::a.le 317 (.19) 516 (.30) 1498 (.29) 1331 (.78)

Femalc 100 (.06) 103 (.06) 170 (.10) 373 (.22)

tctal 417 (.214) 619 (.36) 668 (.39) 17014

omnie (. '14) (.17) (.25)

7're were similar only in the per cents of males in

'1;0 30-30 ranj'c, bu. the ::reatest differences were in the per cents of males

un!.er z,k) (.1n :'or the implementation group of the Census versus .28 for the

n.i,n-impiementaion group of the Sample) and in the per cents of males over

3;) (.29 vs. .15). In the Census the largest percentage of females was i;

th:, over 39 -,0 group while in the reference group of the Sample the

lan-est peroentage was in the under 30 age group.



38

The sex distributions for the Levels A and B institutes (Table 4.03)

of the Sample were similar to that of the reference) group. However both

age distributions were different from each other and from the age distribution

of the reference group. The Level B participants tended to be younger than

the reference group participants- while the Level A participants tended to

be older. Note that the distributions for Levels A and B were similar only

in the per cent of males between 30 and 39, the per cent of females between

30 and 39, and the total per cent of participants between 30 and 39.

TABLE 4.03

Age-Sex Distributions of the Levels A and B
Groups of the Sample

Under 30 30-39 Over 39 Total

Male

Level A 130 (.22) 185 (.31) 113 (.19) 428 (.72)

Level B 242 (.31) 233 (.30) 105 (.14) 580 (.75)

Female

Level A 51 (.09) 54 (.08) 63 (.11) 168 (.28)
Level B 88 (.11) 53 (.07) 55 (.07) 196 (.25)

Tota]

Level A 181 (.30) 239 (.40) -176 ( .30) 596
Level B 330 (.43) 286 (.37) 160 (.21) 776

% Female

Level A (.28) (.23) (.36)

Level B (.27) (.19) (.34)

1Since .95 confidence in.6ervals were computed for the non-implementation
group of the Sample for comparative purposes, that group was referred to as

the reference group.
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'.abir: 4.04 shows the age-sex distributions of the Unitary and c'equential

rrc.tpo of thf,- Sample. It should be noted that the total percenta42,-s of

males and females are within the .95 confidence interval of the reference

group. The total per cent in the 30-39 age group is also within the .95

.-!cnfidence interval of the reference group, but the total per cents for the

other age groups are difCerent from those of the reference croup. The

-:.ants of the Unitary group were older than the reference group par-

tici:ialits while the participants of the Sequen',,ial group were younger than

cf tne reference group. These differences were primarily among the

male .embers pf the under 30 Rroup (.20 Unitary vs .34 Sequential) and tne

members of the over 39 group (.22 Unitary vs .10 Sequential). Note

iiff,?rert .atterns of 3istributions of males and females in the Unitary

largest per cent, of males is in the 30-39 group, while

sane a.7E, contains the smallest per cent of females. Sequential

Dn the other hand, show the largest per cent for both sexes

aje 3u a:;(1 ,,. steady decline thereafter. It could be hypothesized that

inotitute tended to offer opportunities for significant

.;:r:-ress toward graduate degree:, in subject matter, the appeal o: these Sls

yc,unger tcachers is obvious. They served the function of emphasizinv

:?c,. natter d--!;:rees to youner members of the profession who probably'

111..1.:d to lo.r.ters de:srees because of increased salary bene:,

.;ett]ed for less substantivo cunt' it.
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TABLE 4.o4

Age-Sex Distributions of the Unitary and Segue tial

Groups of the Sample

Under 30 30-39 Over 39 Total

Male

Unitary 139 (.20) 205 (.30) 150 (.22) 494 (.73

Sequential 233 (.34) 213 (.31) 68 (.10) 514 (.'TI)

Femaje

Unitary 68 (.10) 146 (.07) 73 (.11) 187 (.27)

Sequential 71 (.10) 61 (.09) 45 (.07) 177 (.26)

Total

initary 207 (..:',0) 251 (.37) 223 (.33) 681

Sequential. 304 (.44, 274 (.40) 113 (.16) 691

5 Female

Unitary (.33) (.18) (.33)

Sequential (.23) (.22) (.4o)

The age-sex distribution of the Social Science institutes of the

Census is given in Table 4.05. The sex distribution of the Social Science

Participants was like that of the reference group, but the age dis-

tribution was not. The Social Science participants were generally older

than the reference group participants with only .23 under 30 (vs .38

for the reference group) and .37 over 39 (vs .23 for the reference group).

These age differences occurred in both the male and female groups. Note

that more than half of the females were over 39.
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TABLE 4.05

Age-Sex Distributions of the Social Science Group
of the Census

Under 30 30-39 Over 39 Total

Male 73 (.18) 132 (.33) 98 (.25) 303 (.76)

Female 20 (.05) 26 (.07) 50 (.13) 96 (.24)

Total 93 (.23) 158 (.40) 148 (.37) 399

% Female (.22) (.16) (.34)

The Supervisor:. group of the Census (Table 4.06) was very much

different from any of the preceding groups. It was overwhelmingly male

(.87 vs .74 for the reference group) and older (.56 over 39 vs .24 for

the reference group and .09 under 30 vs .38 for the reference group).

Note that almost half of the Supervisors responding to the questionnaire

were males over 39 years old.

TABLE 4.06

Age-Sex Distributions of the Supervisors Group
of the Census

Under 30 30-39 Over 39 Total

Male

Female

Total

% Female

9

1

10

(.08)

(.01)

( .09)

(.10)

37

5

42

(.32)

(.014)

(.36)

(.12)

56

9

65

(.48)

(.08)

(.56)

(.14)

102

15

117

(.87)

(.13)

Table 4.07 shows the agesex distributions of a sample of all Science,

Mathematics, and Social Science teachers from a survey taken during the
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1968-69 school year.3 Comparisons of these distributions to each of the

preceding distributions suggests, among others, the following:

1. Over 50 per cent of the Mathematics teachers in the United
States (Table 4.07) were under 30 while only 40 per cent
of the participants in Mathematics SIs (Table 4.08) were

under 30.

2. The total population of Science teachers (Table 4.07) was
a younger group than the group of General Science participants
in the Census (Appendix, Table D 10), with 46 per cent, 27
per cent, and 27 per cent in the three age groups respectively
as compared to 27 per cent, 40 per cent, and 33 per cent.

3. Females between 30 and 39 account for 7 per cent of the Social
Science insti'.ute participants but only 3 per cent of the total

social scienc eacher population.

Obviously, many other such comparisons between the groups of institute

participants and the total teacher population can be made. Of particular

interest may be the comparisons between these data and the corresponding

data for mathematics and science (non-mathematics) teachers of the refer-

ence group of the Sample (Table 4.08) . Note that the mathematics and science

institute participants have very different age-sex distributions from the

mathematics and science teacher population as a whole. Table 4.08 also

shows interesting differences between participants of mathematics institutes

and participants of science institute;. For example, in mathematics there

was a decided peak in the number of male participants in the 30 to 39 age

group, while in science there was little difference between the number of

males in the 30 to 39 age group and the number of males under 30. In mathema-

tics the 30 to 39 age group contained the fewest females while in science this

age group contained the most females. In both mathematics and science the over

39 age groups showed the highest ratios of females to males.

3Hershkowitz, Martin; Characteristics of Disci line/Cross-Disci line
Teachers and National Science Foundation Program Participants and Non-

Participants: Contract NSF-0565 Technical Report No. 01024.02-2 (p. 150).
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TABLE 4.07

Age-Sex Distributions of Science, Mathematics, and Social
:science Teachers in the United States During the 1968-69 School. Year

Under 30 30-39 Over 39 Total

le

:atnernatics 535 (.34) 219 (.14) 225 (.14) 979 (.62)
Science 548 (.35) 359 (.23) 270 (.17) 1177 (.75)
Social E)tudies 311 (.33) 190 (.20) 154 (.16) 655 (.70)

':aThematIc 273 (.17) 90 (.06) 228 (.15) 591 (.38)
Science 170 (.11) 69 (.04) 154 (.10) 393 (.25)

c al Stud es 132 (.14) 26 (.03) 128 (.14) 2 116 (.30)

Tot al

at:emati:',- ',7;o8 (.51) 309 (.20) 453 (.29) 1570
dience 718 (.46) 428 (.27) 1424 (.27) 1570

Social S*.ufles 1443 (.47) 216 (.23) 282 (.30) 941

(.34)
:cience (.24)

Studies (.30)

(.50)

(.36)

(.45)
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TABLE 4.o8

Age-Sex Distributions of the Mathematics and
Science Sub-Groups of the Reference Group

Under 30 30-39 Over 39 Total

Male

Mathematics 148 (.26) 174 (.31) 78 (.14) 400 (.71)

Science 198 (.29) 206 (.31) 111 (.16) 515 (.76)

Female

Mathematics 76 (.13) 38 (.07) 53 (.09) 167 (.29)

Science 50 (.07) 59 (.09) 51 (.08) 160 (.24)

Total

Y.athematics 224 (.40) 212 (.37) 131 (.23) 567

Science 248 (.37) 265 (.39) 162 (.24) 675

5 Female

!:.athematics (.34) (.18) (.4o)

science (.20) (.22) (.31)

Other age-sex distributions are given in Appendix D as follows:

Tables D 1 D 7 Disciplines of the Sample

Tables D - 1) 13 Disciplines of the Census

Tables D 14 - I) :I) Implementation Groups of the Census

Comt:,arisons of level of 1°70 Teaching Assignment Distributions

Posrondents were asked to indicate whether their 1970 teaching

as:ignments were primarily senior high school or junior high school.

They were given four choices: junior high school, senior high school,

cannot distiheuish, and o:,her. Table 4.09 shows the teaching assignment

ulsIri:utions for the eight major groups discussed in this chapter.

Each cell contains the number of resrondents giving the indicated response
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and the per cent that numbr is of the total number of respondents. In

addition, the .95 confidence intervals are given for the reference group

(non-implementation group of the Sample). The "omit" column of the table

shows how many respondents omitted the items on the questionnaire.

TABLE 4.09

Teaching Assignment Distributions of the Eight
Major Analysis Groups

junior High
Level of Assignment

Other OmitSenior High Cannot

Distinguish

Non-

implementation
(Sample)

336
.27

(.25-.29)

794

.63

(.60-.66)

41

.03

(.02-.04)

29

.02

(.01-.04)

56

.04

(.03-.05)

Implementation 665 903 41 58 58
(Census) .39 .52 .02 .03 .03

Level A 200 307 17 18 32
(:':ample) .37 .52 .03 .03 .05

Level B 151 567 29 15 31
(Sample) .19 .71 .04 .02 .04

Unitary 248 376 22 18 28
(Sample) .36 .54 .03 .03 .04

Sequential 125 498 24 15 35
(Sample) .18 .71 .03 .02 .05

Social Science 94 275 4 13 21
(Census) .23 .68 .01 .03 .05

Supervisors 19 74 4 16 5
(Census) .16 .63 .03 .14 .04

None of the last seven groups listed was like the reference group.

The Implementation group, Level A group, and Unitary group each had a

much higher proportion of junior high school teachers than did the reference

,roux, while the others had lower proportions of junior high school teachers.
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Other teaching assignment distributions are given in Appendix E

as follows:

Table E 1 Disciplines of the Sample

Table E 2 Disciplines of the Census

Table E 3 Implementation Groups of the Census

Comparisons of the Immediate Effects of Institute Participation on
Participant's Duties and Status

Below is a copy of Section III of the questionnaire. The words given

in parentheses for each item of the questionnaire have been added and will

be used on the tables that follow to help the reader recall the items

withot't referring back to this page.

Section III

The following items refer to changes in your Professional duties

and status. Indicate the effects which are directly attributable

to your participation in the 1970 Summer Institute (SI). (If you

have par :.icipated in NSF-supported institutes before that time,

your answer should reflect the cumulative effect of all institutes

attended through the summer of 1970.)

33. :.loved to anotner school (Moved)

34. Feceived a different teaching assignment (Dif. Asmt.)

33. Received a special purpose teaching assignment,

such as a class for exceptional children or

children with special needs. (Sp. Asmt.)

3e. r:.(-re advanced teaching assignment,

I.e. subject matter

(Adr. Asr.1.)

37. Assi&nei t.) .2dcrle.,lur! supervision (Sup.)

33. Became a ieartment chni n or its equivalent

(Dol7t.

ReceiveL. a 1...luced teaching lead or released

in:, for development or related

('led. Load)

Yes Do
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40. Assigned curriculum development without released
time, for example, curriculum committee assignment
(Curr. Dev.)

Yes No

41. Conducted or otherwise arranged for in-service
training of other teachers (In-serv.)

Table 4.10 gives the distributions of Yes responses to each item of

Section III for the eight major analysis groups. Each cell of the table

shows the number of respondents marking Yes for the indicated item and

the per cent that number is of the total number of respondents. In add-

ition the .95 confidence intervals are given for the reference group

(non-implementation group of the Sample).

Much information is contained in the table but only examples of the

comparisons that can be made are given below.

For each group, except supervisors, the greatest per cent of positive

responses was for Item 36 (received a more advanced assignment), and in all

of those cases that per cent fell within the .95 confidence interval for

the reference group. In all groups, except Social Science and Supervisors

of the Census, the least positive response was on Item 39 (received a

reduced teaching load to do curriculum development), and again all of

these per cents fell within the .95 confidence interval for the reference

group. In fact, with the exceptions again of the Social Science and

Supervisors groups, there were almost no significant differences between

the reference group and the other groups, and when the differences were

significant the per cents were only one point outside of the confidence

intervals.

The responses to Items 34, 35, and 36 when combined point out that

a very common result of institute attendance was a change in teaching

assignment. The responses to Items 39 and 40 when combined suggeSt
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that although they seldom received released time for it, respondents

often became involved in curriculum revision as a result of institute

attendance.

The Supervisors group was much different from the other groups, but

that was to he expected because the participants were basically established

in leadership positions before attending the institutes.
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Positive responses to Items 33 through 41 indicated that some concrete

changes in professional duties and status were directly attributed to institute

attendance. Table 4.11 lists the numbers and per cents of respondents who

made no positive responses to Section III items and, presumably, could not

attribute any changes in duties and status to institute attendance.

TABLE 4.11

Distributions of Respondents Who Had No Marks
in the Yes Column for Section III Items

Group Number Per Cent

Census Implementation 371 21.5

Census Non-Implementation 333 24.4

Sample Implementation 32 24.1

Sample Non-Implementation 348 27.7

Total Census 704 22.8

Total Sample 380 , 27.4

For each of these groups, roughly one fourth of the respondents did not

have any marks in the Yes column for Section III items of the questionnaire.

Stating this positively, about three fourths of all respondents indicated

that institute participation contributed directly to changes in duties or

status in the year following attendance.

Further distributions of responses to items in Section III are given

in Appendix F as follows:

Table F 1 .
Disciplines of the Sample

Table F 2 Disciplines of the Census

Table F 3 Implementation Groups of the Census
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Comparisons of the Immediate Effects of Institute Attendance in
Helping Participants to Meet Perceived Educational Needs

Section IV of the questionnaire (repr)duced below) dealt with generally

recognized educational needs. Respondents were asked which of twenty-three

listed needs were especially important to their subject areas (Column A);

which of the needs they expected the summer institutes to help them meet

(Column B)z which of the needs the 1970 SIs actually did help them to meet

(Column C); and which of the needs the cumulative effect of all institute

exterience, if they had institute experience prior to the 1970 SI, helped

them to meet (Column D). The words in parentheses after each item of the

T.,estionnaire have been added and will be used on the tables that follow to

help the reader recall the items without referring back to these pages.

Section IV

This section lists numercus generally recognized educational needs.
In each of the colu-Ins check those needs that apply as follows:

..2-:c11 cf the educational neeas do you feel are particularly
imocrtart to you for the teaching of your subject? (Check
in c.olurm A.)

S. Whch needs had you expected the 1970 SI to help you in
neeting? (Check in column B.)
Which needs did the 1970 SI actually help you in meeting?
(eck in column C.)

D. Answs,:r this item if you had experience in NSF-supported institutes
prior to ,he 1970 SI.
Which needs did your total institute experience actually help
you in meetinc;? (Check in column 0.)



42 Individualizing learning

(Indv.)

43 Adapting instructions

to slow learners (Slow)

44 Adapting instruction
to high ability students
(Able)

115 Adapting inductive
(discovery) methods of

teaching (Induct.)

46 Having students become
more actively involved
in the learning process

(Active Invol.)

47 Motivating reluctant
learners (Motivate)

148 Providing more courses
in your subject area
for non-college bound
students (Non-college)

49 Providing for continuous
progress of students

(self-paced learning)

(Self-paced)
50 Providing content for

courses utilizing computers

(Computers)

51 Using computer-assisted
instruction (Comp. Asst

Inst.)

52 Up dating subject-matter
background (Up-date)

53 Introducing teachers to new

curriculum developments
(Curr. Devi

54 Relating science and non-
science areas through

interdisciplinary
(Interdiscp.)

55 Fusing science courses and/

or science and math courses

(Fusing)

56 Providing teachers with
greater in-depth training
(e.g. master's degree,

etc.) (In-depth)

52

A
Your needs
in teaching
the subject

B

Your
Expec-
tations

for the
SI

C D

Your needs Cumula-

which the tive

1970 SI ...rfect

helped to
meet
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57 Providing teachers with refresher
study (Refresh.)

58 Strengthening teachers' back
grounds in allieel subjects
(Allied Subs.)

59 Developing courses specifically
designed for local students
(Local)

60 Providing teachers with actual
research experience (Research)

61 Utilizing resources outside
of the school (Outside
Resources)

62 Using existing laboratory
space and materials more
effectively (Effective
Lab. Use)

63 Obtaining additiolial

laboratory facilities
(Add. Lab. Space)

64 Obtaining additional
laboratory equipment
(Add. Lab. Equip.)

.....

..../1Ia

./.0.1,111

.1.11...1.01

.1,

../

Table 4.12 shows the distributions of responses to the Section IV items

for the reference group. Each entry in Columns A and C shows the per cent

of the respondents who checked that need in Columns A and C of the questionnaire.

The .95 confidence intervals are given in parentheses. Each entry of Column

C/B is the ratio of the number of respondents who checked a need in Column

C to the number of respondents who checked that same need in Column B.

Confidence intervals were not appropriate for these entries. These ratios

-

indicate how well expected needs were met by the 1970 Summer Institutes.

A ratio less than 1.00 indicates the number of respondents who felt that

a need was met was less than the number who expected the need to be met,

that is, needs expected to be met were not completely met. A ratio greater

than 1.00 indicates the number of respondents who felt a need was met, was

greater than the number of respondents who expected the need to be met;

that is, the institutes met the need better than was anticipated.
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TABLE 4.12

Distributions of Responses to Section IV Items for the
Non-Implementation (Reference) Group of the Sample

Item A C/B

42 (Indv.) .64 (.61-.67) .24 (,22-.26) .85

43 (Slow) .51 (.48-.54) .12 (.10-.14) .61

44 (Able) .58 (.55-.61) .41 (.38-.40 .98

45 (Induct.) .59 (.56-.62) .36 (.33-.39) .89

46 (Active Invol.) .66 (.63-.69) .32 (.29-.35) .83

47 (Motivate) .58 (.55-.61) .16 (.14-.18) .61

48 (Non-college) .35 (.32-.38) .08 (.07-.09) .66

49 (Self-paced) .37 (.34-.40) .11 (.09-.13) .76

50 (Computers) .21 !.19-.23) .11 (.09 .13) .76

51 (Comp. Asst. Inst.) .16 (.14-.18) .08 (.07-.09) .83

52 (Up-Date) .67 (.64-.70) .64 (.61..-.67) 1.00

53 (Curr. Dev.) .45 (.42-.48) .33 (.30-.36) .87

54 (Interdiscp.) .33 (.30-.36) .13 (.11-.15) .87

55 (Fusing) .33 (.30-.36) .19 (.17-.21) .98

56 (In-Depth) .60 (.57-.63) .59 (.56-.62) .95

57 (Refresh.) .54 (.51-.57) .54 (.51-.57) 1.00

58 (Allied Subs.) .46 (.43-.49) .39 (.36-.42) .98

59 (Local) .22 (.20-.24) .08 (.07-.09) .78

60 (Research) .25 (.23-.27) .21 (.19-.23) .97

61 (Outside Resources) .32 (.29-.35) .18 (.16-.20) .99

62 (Effective Lab. Use) .38 (.35-.41) .20 (.18-.22) .84

63 (Add. Lab. Space) .23 (.21-.25) .06 (.05-.07) .79

64 (Add. Lab. Equip.) .28 (.26-.30) .10 (.08-.12) .98



55

Most commonly checked in Column A of the questionnaire was the need to

up-date subject matter background (Item 52.). Sixty-seven per cent of the

respondents checked this need. Sixty-four per cent felt that this need was

met by the 1970 SIs. The ratio 1.00 in Column C/B indicates that the 1970

SIs met the need as expected.

The second ranked need in Column A was that of having students become

actively involl-d in the learning process (Item 46). This need was not met

as well by the 1970 SIs, as indicated by the .32 in Column C nor was it met

as well as expected as indicated by the .83 in Column C/B. Also ranked high

as needs were those of providing teachers with greater in-depth training

(Item 56) and individualizing learning (Item 42;.

The needs met most by the 1970 SIs were ;hose listed in Items 52,

56, and 57 as indicated by the Column C responses of .64, .59, and .54,

respectively.

Table 4.13 shows the distributions of responses to Section IV items

for the implementation group of the Census. The greatest need perceived

by the respondents of this group was the need to have students become

active; involved in the learning process (Item 46). The response to

this item (.74) was significantly greater than the response of the reference

group. Individualizing instruction (Item 42) and using inductive methods

(Item 45) were the next most commonly checked needs. In both cases the

responses were higher than that of the reference group. Computers (Item 50)

and computer assisted instruction (Item 51) were checked least.
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TABLE 4.13

Distributions of Responses to Section IV Items
for the Implementation Group of the Census

Item A C C/B

42 (Indv.) .69 .45 1.02

43 (Slow) .53 .31 .90

44 (Able) .51 .39 1.05

45 (Induct.) .65 .58 1.06

46 (Active Invol.) .74 .63 1.01

47 (Motivate) .61 .35 .85

48 (Non-college) .37 .20 .92

49 (Self-paced) .43 .26 .95

50 (Computers) .16 .10 .93

51 (Comp. Asst. Inst.) .13 .08 .99

52 (Up-Date) .58 .50 1.00

53 (Curr. Dev.) .53 .54 1.05

54 (Interdiscp.) .35 .24 1.05

55 (Fusing) .33 .18 1.04

56 (In- depth) .39 .29 .96

57 (Refresh.) .47 .40 1.04

58 (Allied Subs.) .43 .35 1.00

59 (Local) .24 .14 .98

60 (Research) .23 .16 .93

61 (Outside Resources) .35 .23 1.19

62 (Effective Lab. Use) .42 .31 1.02

63 (Add. La. Space) .27 .12 1.01

64 (Add. Lab. Equip.) .36 .23 1.21
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Column C shows that institute attendance most helped the respondents

meet the needs given in Items 46 and 45 and least helped them with the

needs listed in Items 50 and 51. The ratios in Column C/B are almost all

near 1.00 indicating that the institutes met the participants needs as

expected. Generally speaking, the ratios were higher than the corresponding

ratios for the reference group.

The distributions of responses for the remaining six major groups are

given in Tables 4.14-4.19. The Column A distributions were very much alike

and similar to the two preceding distributions. Items 42 (Individualizing),

45 (Adapting inductive methods), 46 (Active involvement), and 52 (Up-

dating subject-matter backgrounds) were among the six most chosen items

for each group. The only striking difference among the items picked most

was Item 53 (Introducing teachers to new curriculum developments) which

was the item* picked most by the Supervisors group, but was not in the

top five for any other group.

With respect to Column C, most of the groups checked Items 52

(Up-dating subject-matter backgrounds), 56 (Greater in-depth training),

and 57 (Refresher study) as the needs the institutes met most. The Social

Science group checked Item 58 (Strengthened backgrounds in allied subjects)

more frequently than Item 56. The Supervisors and Implementation groups

of the Census checked Items 45 (Adapting inductive methods), 46 (More active

involvement), and 53 (Introducing new curriculum developments) more tan

any other items. These top three choices were completely different from

the top three choices of the other groups.

The reader may make many other comparisons among the distributions

of responses to items in Section IV given above and in the following

tables which are in Appendix G.
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Disciplines of the Sample

Tables G 8 - G 14 Disciplines of the Census

Tables G 15 G 20 Implementation Groups of the Census

It should be noted that marked differences occurred in perceived

needs of teachers in their classrooms and in the needs which institutes

met according to disciplines of the institutes. Many of the responses such

as emphasis on laboratory techniques in the laboratory science institutes

and specific emphasis on curriculum projects in each of the implementation

institutes were to be expected. There were, however, many not so obvious

needs and expectations of each discipline group, and detailed stadies

by those with specialized interests would be well worth the effort.
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TABLE 4.14

Distributions of Responses to Section IV Items for the Level A
Group of the Sample

item A C c/B

112 (Indy.) .65 .25 .84

143 (Slow) .514 .14 .56

hh (Able) .53 .37 .95

145 (Induct.) .61 .36 .82

146 (Active Invol.) .68 .3h .80

L7 (vo-tivate) .60 .19 .59

(:!cn-collee) 34 .08 .57

142 (:f-ed) .39 .11 .66

52 (':07,Tuter) .15 .oh .59

(Cc:. 'tsE.I. .13 .04 614

=,2 (1)oDate) .63 .62 .99

3 (Curr. Dev.) .146 31i .81

flnterdiLc.) .33 .13 .81

5=-; (Fusing) .33 .19 1.01

co ;In-depn) .5h .53 .95

57 V:E,fresh.) .56 .57 1.01

53 (A1.1-1d .99

50 (Local) .26 .09 .68

(F,osearch) .28 ,,,)
...._ .96

tl fOutFdde Re:tources) .36 .24 .97

(ffectivt: 1,ab. Use) .40 .23 .85

;Add. Lal). :37:ce) .23 .07 .77

(.:1: (Ado.. Lac. Zeuir.) .28 .12 1.07
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TABLE 4.15

Distributions of Responses to Section IV Items for the Level B
Group of the Sample

Item A C C/B

42 (Indv. .63 .23 .87

43 (Slow) .50 .11 .68

44 (Able) .62 .45 .99

45 (Induct.) .58 . .36 .96

116 (Active Invol. .65 .30 .87

L7 (!i.otivate) .57 .13 .62

48 ((pion- college) .36 .08 .77

40 (Self-pac.d) .35 .11 .86

50 (Computer .26 .16 .81

51 (Comp. As-T. r':t.) .19 .12 .90

52 (rip -Date .67 .65 1.01

53 (Curl'. Dev.) .44 .33 .87

5', (Interdiscp.' .2 .12 93

55 (Fusil.g) .33 .18 .95

56 (in-depth) .65 .64 .96

57 (refresh.' .51 .52 99

5'? 'Allied Silt., .4.5 .36 97

5 Lccal' .18 .07 .92

60 (Feseorch' .24 .19 90

61 Out,.ide Fesources) .29 .14 1.02

62 (Fffectivc Lab. Use) .36 .18 84

63 (Add. Lab. Space) .23 .05 .81

6 - Add. Lat. Equip.) .28 .09 .90



61

TABLE 4.16

Distributions of Responses to Section IV Items for the Unitary
Group of the Sample

Item A C C/B

42 (Indv.) .63 .25 .87

43 (Slow) .52 .14 .64

44 (Able) .56 .40 .98

45 (Induct.) .6o .4o .88

46 (Active Invol.) .68 .38 .84

47 (Motivate) .58 .17 .61

48 (Non-college) .34 .08 .73

49 (Self-paced) .39 .12 .83

50 (Computers) .16 .06 .76

51 (Comp...Asst. Inst.) .14 .06 .81

52 (Up-Date) .67 .60 1.00

53 (Curr. Dev.) .45 .35 .91

54 (interdiscp.) .32 .13 .84

55 (Fusing) .30 .16 .92

56 (In-depth) .48 .42 .92

57 (Refresh.) .52 .51 1.01

58 (Allied Subs.) .45 .34 .98

59 (Local) .24 .11 .87

60 (Research) .25 .21 1.04

61 (Outside Resources) .33 .22 1.04

62 (Effective Lab. Use) .40 .26 .95

63 (Add. Lab. Space) .23 .07 .82

6h (Add. Lab. Equip.) .30 .12 .99



62

TABLE 4.17

Distributions of Responses to Section IV Items for the Sequential

Group of the Sample

Item A C C/B

L2 (Indy.) .64 .24 .85

L3 (slow\ .5o .10 .64

44 (Able) .6o .44 1.00

`5 (Induct.) .6o .34 .91

46 (itct-;ve Tnvol.) .65 .29 .86

h7 (Motivate) .56 .14 .65

48 (I:on-co-liege) .36 .08 .64

49 (Self-paced) .35 .11 .74

50 (Computers) .25 .13 .78

51 (Comp. 4:st. Inst.) .18 .09 .81

52 (Tjp-Date' .66 .66 1.01

5? (Curr. Dev. .46 .35 .88

5b (irterdiscp.) .32 .13 .93

55 (Fusira) .35 .21 1.03

56 (In-depth' .68 .70 .98

57 Refresh.' .54 .55 1.00

58 (llied Sub::.) .b7 .42 1.00

5n (Local) .20 .05 .69

60 (Research' .26 .10 .04

61 (Outside Resources) it .15 .05

62 (Effective lab. lh,e) .37 .17 .77

63 (Add. Lab. Space) .25 .05 .78

64 (Add. Lab. Equip.) .29 .09 .08
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TABLE 14.18

Distributions of Responses to Section IV Items for the
Social Science Group of the Census

Item A C C/B

42 (Indv.)

43 (slow)

44 (Able)

.66

.44

.48

.36

.16

.42

.93

.83

1.16

45 (Induct.) .63 .48 .93

46 ((Active Invol.) .73 .57 .97

47 (Motivate) .55 .27 .92

48 (Non-college) .29 .11 .73

42 (Self-paced) .36 .13 .65

50 (Computers) .09 .o4 .94

51 (Comp. Asst. Inst.) .10 .05 1.57

52 (Up-date) .68 .69 1.02

53 (Corr. Dev.) .51 .47 .97

54 (Interdiscp.) .32 .21 .95

55 (Fusing) .12 .11 1.05

56 (In-depth) .43 .41 .98

57 (Refresh.) .51 .55 1.03

58 (Allied Subs. ) .53 .55 1.13

50 (Local) .25 .14 .97

6 ;Research) .30 .31 1.07

61 (Outside Resources) .)45 .36 1.09

62 (Effective Lab. Use) .26 .18 1.01

63 (Add. Lab. Space) .15 .07 1.04

64 (Add. Lab. Equip.) .20 .10 1.03



64

TABLE 4.19

Distributions of Responses to Section IV Items for the Supervisors
Group of the Census

Item A C C/B

42 (Indv.) .66 .40 1.15

43 (slow) .5o .34 1.21

44 (Able) .58 .39 .96

45 (Induct.) .66 .49 1.26

46 (Active Invol.) .67 .48 1.06

-7 (rotivate) .58 .28 .97

48 (Non-college) .44 .27 1.00

4? (Self-paced) .42 .25 1.07

50 (Computer' .47 .47 .92

52 (Comp. Asst. inst.) .33 .35 .89

52 (1:13-dat4-) .58 .36 .88

5? (Corr. 7)ev.) .69 .61 1.00

54 (Interdj:2p.) .43 .22 1.08

55 (Fusing) .36 .16 1.12

56 (In-depth) .41 .16 .73

57 (Refresh.' .4o .19 .96

5-3 (Allied Sub s. .41 .24 1.08

43 (Local) .20 .14 .94

60 (Research' .20 .11 1.44

61 ;Outside Resources) .35 .21 1.47

62 (Effective Lab. Use .35 .22 1.08

63 (Add. Lab. Space) .31 .17 1.05

64 (Add. Lab. Equip.) .20 .24 1.27
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Comparisons of the Immediate Effects of Institute Attendance
on Classroom Procedures

Section V, reproduced below, measured the effects of institute attendance

on classroom practices. The items were combined into two subscales. One sub-

scale contained "feeling tone" items (Items 65-70, 80, 81, 83, 87-89); the

second subscale contained "action" items (Items 71-79, 82, 8l -86). The responses

Negligible or none, Little, Moderately, Considerably, and A Great Deal were

assigned numerical values 1-5 respectively. The score for each respondent on

each subscale was the sum of the numerical values assigned to the items of the

subscale. The group score on each subscale was the arithmetic mean of the

respondents' scores in the respective subscale.

SECTION V

For each item check the one and only one response which best indicates

the extent to which your participation in institute(s) has contributed

to that result.

(THE DESIGNATION OF MATH/SCIENCE IN THE ITEMS DESIGNATES THE AREA(S)
STUDIED BY YOU IN YOUR INSTITUTE (E.G., IF YOU STUDIED ECONOMICS IN
THE INSTITUTE, THIS IS THE AREA UNDER CONSIDERATION). INTERPRET THE
WORD LABORATORY 1N THE BROAD SENSE TO COVER YOUR DISCIPLINE. ALL
QUESTIONS CONCERNING YOUR CLASSROOM INSTRUCTION RELATE TO THE PERIOD
BEGINNING FROM FALL 1970 TO THE PRESENT.
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65 increased your math/science knowledge, directly
related to the math/science you teach

66 increased your math/science knowledge
67 increased your professional competence in teaching

math/science
68 increased confidence in your ability to present

math/science
69 increased your ability to judge content for your

classes
70 increased knowledge of new teaching techniques

71 led you to implement new teaching techniques in
your classes

72 increased your stimulation of student interest in
math/science
increased your effectiveness in classroom teaching _

74 enabled you to teach units or content not previously
taught by you in existing courses

75 led you to introduce new units and topics into
existing courses

7( led you to introduce laboratory experiences into
courses that previously contained none -

77 led you to add additional laboratory demonstrations,
tecnnioues, or experiments to existing laboratory
'courses -

78 led you to modify laboratory demonstrations,
techniques, or experiments in existing laboratory
courses

T lea you to delete portions of content previously
included in your courses -

80 increased your enthusiasm for teaching math/science -
32 increased your ability to individualize the math/

science instruction for your students -
increased the individualization of math/science
ihstruc'ior for y.)ur t,udents

:33 increased :,our feelin or personal accomplishment in
...ompleted the institute

:114 led you to in.rease your personal study of new
mat,1;3cience pro :rams

led you to increase your membership in professional
organizations
lea you to increase yc,ur active participation in
:rofessional or,;anizations -
increased your influence on other math/science tea,-hers
in your school with respect to subject matter competence
increased your influence on other math/science teachers
in your school with respect to teaching techniques
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89 increased your influence on other math/science teachers
in your school with respect to implementing new
curriculum

The distributions of responses to items for the eight major

analysis groups are given in Table 4.20. The .95 confidence intervals are

also given for the nonimplementation Lroup of the Sample (reference group).

TABLE 4.20

Distributions of Respondents to Section V Items
for the Eight Major Groups

Group Feeling Tone Action

Nonimplementation 40.26

(Sample) (39.76-40.76)

35.38

(34.85-35.91)

Implementation (Census) 41.50 39.61

Level A (Sample) 40.39 35.88

Level B (Sample) 40.16 34.99

Unitary (Sample) 39.56 35.74

Sequential (Sample) 41.12 35.63

Social science (Census) 38.33 36.64

Supervisors (Census) 42.78 39.51

It should be noted that the "feeling tone" subscale contains twelve

items while the "action" subscale contains thirteen items. Since however,

in all cases the "feeling tone" score is higher than the "action" score, it

is safe to say that the institutes had a greater effect on the confidence,

judgment etc., of the respondents than on the actions of introducing new

materials, methods, etc. However, a glance at Table H 1 in Appendix H

will show that the Mathematics institute participants were significantly lower

than all other Sample subgroups on the "action" score; since mathematics
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participants constituted 46 per cent of the Sample, the action score for the

entire Sample is considerably depressed. It should be noted that the items

relating to laboratory experiences may not have been perceived by Mathematics

participants as being applicable to them therefore their "action" scores may

not be comparable to other groups.

The Implementation, Sequential, and Supervisors groups were significantly

higher in "feeling tone" scores than the reference group with the Supervisors

group ranked highest of all. The Implementation, Social Science, and Supervisors

groups were higher in "action" scores than the reference group with the

Implementation group ranked highest of all. The Social Science group was the

only group that was lower than the reference group in "feeling tone" score,

while no group was lower than the refer nce group on the "action" score.

Further distr4Mutions of responses to the item are given in Appendix H.

Table a 1 Disciplines of the Sample

Table a 2 Disciplines of the Census

Table a 3 Implementation Grout: of the Census



CHAPTER i

ADDITIONAL ANALYSES FOR SELECTED GROUPS

In Chapter IV, tables of data were presented which showed basic com-

parisons of various institute groups with respect to response data obtained

from Sections I, III', IV and V of the questionnaire. Chapter V is concerned

with comparisons of major groups such as Census, Sample, implementation, and

institute dLsciplines, with the data from Sections II, III, V, VI and VII,

but does not attempt to compare all possible combinations of the data. In

each case, one demographic feature was used to categorize the data from a

specific section, e.g., tne ratio of the number of classes taught to the

institute discipline.

Impact of Implementation Institutes

One of the criteria used in designating the implementation institutes of

the Census was that the institute content be centered on the implementation of

a curriculum project. Section VII of the questionnaire was designed specifically

for participants of such institutes. To facilitate the reader's reference to

the original questions in Section VII, that page of the questionnaire has been

included below. The right column includes the Section VII abbreviations that

are used iu Table 5.01.

SECTION Vil

According to NSF records, you attended one of the Abbreviations of
institutes which was oriented towards one of the item designations
new curriculum projects. Please supply the shown in Table 5.01
following information about that particular institute.

I How much of the institute was devoted to the project? (Institute TreatL.ent)
iy per cent or more 7570+

50 per cent - 15 per cent 50-75%
1e3s than 50 per cent Under 50%
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103 Has the curriculum project studied in the (Extent of Implementation)

institute been implemented in your classroom?

Yes Yes

No, not the entire curriculum but Parts

substantial portions of materials,
approaches, or ideas have been
implemented.
No, but it has been implemented in my In the School - not class

school.
No, but there are plans to implement Plan to - class

it in my classroom next year.
No, but there are plans to implement Flan to - school

it in my school next year, but perhaps

not in my classroom.
No, and at the time it looks as though No Plans - school

we will not be adopting the curriculum
project.
Other (please explain) Other

104 If your school has implemented the curriculum (Dates of Implementation)

project, when was it introduced?
1968-1969 or earlier 68-69 or earlier

1969-1970 69-70

1970-1971 70-71

1971-1972 71-72

105 What we.s your main objective for selecting this (Reason for Attendance)

particular institute? Check only one response.

I had not yet taught in the curriculum Expected to teach it

project but was expected to do so in the

future.
I had been teaching in the curriculum Already teaching it

project without formal background in it.
I wanted to obtain informat4.on which would Help decide on adoption

help in deciding the suitability of the
curriculum project for adoption in our
school.

I needed the background necessary for Background to lead

leadership in our school system. implementation

Other specify: Other

The number of responses'in each category for the items of Section VII

are shown in Table 5.01. These items are indicated by their numbers in the

questionnaire. The tabulations are categorized according to the curriculum

project emphaF.zed in the institute. These data represent the relative impact

of the implementation institutes of the Census on subsequent implementation of

curricula in schools.



r

73

TABLE 5.01

Participants' Responses to Section VII items for
impl,.mentation Institutes of the Census Group

Item Number Curriculum Project Emphasized*
and Designation ECCP ESCP ISCS IPS HPP UICSM SRSS Total

Number of Responses 117 316 79 285 371 320 119 1607

102 (Institute

Treatment)

7570+ 104 156 67 227 343 288 51 1236
50-75% 9 90 11 19 25 21 23 198
Under 50% 2 61 0 4 1 4 42 114
No Response 2 9 1 35 2 7 3 59

103 (Extent of
Implementation)
Yes 27 148 50 138 185 144 39 731
Parts 27 96 6 46 89 78 47 389
In the School -
not class 4 5 11 9 8 1 38

Plan to - class 3 5 2 4 6 3 1; 27
Plan to - school 3 3 1 1 3 0 ] 12
No Plans - school 32 33 13 33 38 52 9 210
other 18 13 6 17 30 28 12 124
No Response

3 J 13 1 35 11 7 6 76

104 (Dates of

Implementation)
68-69 or earlier 9 66 1 65 27 30 198'
69-7o 8 46 10 25 30 23 7 149
70-71 16 66 28 6o 115 116 47 448
71-72 5 13 15 18 58 12 11 132
No Response 79 125 25 117 141 139 54 680

105 (Reason for
Attendance)
Expected to toach 19 76 18 61 72 82 21 349
Already teaching it 4 72 8 45 23 15 16 183
Help decide on
adoption 55 64 34 75 166 128 37 559

Back;round to lead
implemen:ation 14 35 9 24 62 38 24 206

t..,Iler 19 53 9 40 36 52 16 227
No Response 6 i6 1 40 10 5 5 83

* C:ee page 28 of Chapter Three for complete titles of curriculum projects,
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Considering the total group of implementation institutes in the Census

the following may be concluded:

1. The institutes stressed the projects with which they were identified.

2. Two-thirds of the participants were using at least part of the project
stressed at the institute.

3. Fifty per cent of the participants had converted to the respective
curriculum project by the end of the 1970-71 school year. An additional,
eight per cent of the participants were involvgd in the implementation
of the project during the 1971-72 school year.

4. The number of participants who attended institutes for the purpose of
attaining information relative to curriculum project adoption decisions
was roughly equivalent to the number who were preparing to or had been
teaching the project.

In comparing the implementation institutes, the data of Table 5.C1 reveal

the following general observation.

1. Most of the participants in the ECCP, ISCS, UICSM, and HPP institutes
reported that 75 per cent or more of the institute time was devoted
to the project. ESCP institutes tended to concentrate less on
implementation of the ESCP project and more on other topics than other
implementation institutes.

2. Considering Item 103, participants in the ISCS institutes showed the
largest proportion incorporating the entire project in their curricula
(50 our of 79). All projects except ECCP had a large group of
participants (between two-thirds and three-fourths) who had adopted
the project either totally or partially. In the ECCP institutes,
however, only about one-fourth adopted 'he entire program, an equal
number did so partially, and another one - fourth did not respond
positively about adoption plans at the time the survey was made.
No general conclusions about ECCP implementation could be drawn
from these responses, because the commercial version of the text
did not become available until May, 1971, which left too little
time for action to become_ effective by September of 1971. This

publication gap undoubtedly affected the responses.

3. About one-third of the participants in ESCP and IPS institutes reported
tnat their schools had already adopted these projects before the
summer of 1970. i,ess than one sixth of the participants hcd.im-
plemented ISCE prior to attend the institute. The latter may

2ltem 104 was directed toward those who indi:.-ated in Item 103 that they

had implemented the respective program in their schools or classrooms. This

explains the relatively high non-re;pon: ,! on Item 104.



73

explained in part by the fact that the ISCS program was not available
commercially until the fall of 1970.

4. In interpreting the data from Item 105 of the questionnaire on
"Reason for Attendance", it should be noted that one third or more
of the participants in ESCP, IPS and UICSM institutes had either
used the project materials or expected to use the program the following
fall. Nearly one half of the participants in the ECCP, ISCS and HPP
institutes attended to help them decide on the suitability of the
curriculum project for their schools.

5. The participants in the SRSS institutes.had a high rate of implementa-
tion (nearly three fourths) when both total and partial adoption was
considered. They tended to resort more to partial adoption than did
participants of other project institutes. This partial adoption
was consistent with the types of materials offered by the SRSS project.

An analysis was made to determine the relationship between the type

of implementation institute attended (Questionnaire Item 101) and the enrollment

per grade of the school in which the participant taught. No discernible trends

were found.

Classification of Teaching Assignment by the Discipline of the Institute

One matter of concern was the extent to which a participant's subsequent

teaching assignment wac related to the discipline of the institute attended.

The point of 2,msideration was the- extent to which the individual taught the

disc.ipline studied at the institute. The measure computed was the ratio of

number of classes taught in -1 subject to the number of participants indicating

that they tau,:..n: tha' subject. The ratio is presented (Tables 5.02-5.08)

Uoth in terms tne %,:tual number and its corresponding decimal value. The

larticipants were cate,.-ori:.:ed accordine; to the type of institute attended.

Tables 5.02, 5,07 and 5.08 include responses from par ;icipants of more than

one institute discipline. Tatic.s 5.03 through 5.06 contain data from participants

of uoth the C,..nsus and Sample. Table 5.02 contains data only from participants

in the -;ample, while Tablt-s 5.01 and 5.J8 contain dat, from participants of the

Census gr,dp.
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To help interpret tlese tables, consider two examples selected from

Table 5.05: participants that attended Mathematics institutes. There were

574 respondents in the Sample and among them 527 indicated that they taught

mathematics. The number of mathematics classes taught by ese 527 respondents

was 2,371 giving a ratio of 4.5 classes per respondent. In another example,

fifteen of the respondents indicated they taught a total of 19 physics classes

for a ratio of 1.3 physics classes per respondent. In a similar manner, the

table shows other subjects taught by participants of Mathematics institutes and

the ratio of classes per respondent for each subject.

The same procedure was used for Tables 5.02 through 5.08 to determine the

various subjects taught and the ratio of classes per respondent for participants

attending different types of institutes in the Census and Sample. A general

observation of the data indicates that the SI participants were given teaching

assignments in a wide variety of subjects even though they attended institutes

concentrating on a single curriculum project.
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TABLE 5.02

Ratio of the Number of Classes Taught in Each Subject to the Number
of Participants Teaching Each Subject in the Biology, Chemistry, and

Multiple Fields Institutes of the Sample

Teaching Assignment Biology
Institute Discipline

Chemistry Multiple Fields

Number of Respondents

Anthropology

213 100 292

5/1 (5.0)

History 2/2 (1.0) 2/1 (2.0)

Social Studies 10/4 (2.5) 8/3 (2.7)

Socioiogy

Geography 5/2 (2.5) 1/1 (1.0)

Economics

Psychology 2/2 (1.0)

Mathematics 128/34 (3.8) 26/10 (2.6) 306/77 (4.0)

Physics 8/3 (2.7) 68/34 (2.0) 141/86 (1.6)

General Science, 169/47 (3.6) 29/10 (2.9) 166/58 (2.9)

Earth Science 53/21 (2.5) 12/6 (2.0) 54/22 (2.4)

Chemistry 18/11 (1.6) 249/76 (3.3) 259/101(2.6)

Biology 552/149(3.7) 27/13 (2.1) 191/67 (2.9)

integrated Phy. Sci. 24/12 (2.0) 22/10 (2.2) 150/52 (2.9)

3ther 50/25 (2..C) 18/11 (1.8) 81/42 (1.9)
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TABLE 5.03

Ratio of the Number of Classes Taught in Each Subject to the Number
of Participants Teaching Each Subject in the Earth Science

Institutes of the Sample and Census

Teaching Assignment Sample Census

Number of Respondents

Anthropology

History

Social Studies

55

3/2 (1.5)

791

6/4

18/10

30/14

(1.5)

(1.8)

(2.1)

Sociology 1/1 (1.0)

Geography 40/17 (2.4)

Economics

Psychology 3/2 (1.5)

Mathematics 19/7 (2.7) 206/92 (2.2)

Physics 3/3 (1.o) 84/49 (1.7)

General Science 48/14 (3.4) 758/231 (3.3)

Earth Science 103/31 (3.3) 1656/510 (3.3)

Chemistry 12/5 (2.4) 140/69 (2.0)

Biology 36/13 (2.8) 473/184 (2.6)

Integrated Phy. Sci. 9/5 (1.8) 263/103 (2.6)

Other 24/11 (2.2) 212/99 (2.1)
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TABLE 5.04

Ratio of the Number of Classes Taught in Each Subject to the Number
of Participants Teaching Each Subject in the General Science

Irstitutes of the Sample and Census

Teaching Assignment Sample Census

Number of Respondents

Anthropology

History

Social Studies

Sociology

Geography

29

1/1 (1.0)

844

7/4

93/38

81/39

38/18

36/18

(1.8)

(2.5)

(2.1)

(2.1)

(2.0)

Economics 22/9 (2.4)

Psychology 13/8 (1.6)

Mathematics 30/9 (3.3) 333/127 (2.6)

Physics 4/2 (2.0) 140/78 (1.8)

General Science 57/15 (3.8) 1308/365 (3.6)

Earth Science 9/3 (3.0) 385/149 (2.6)

Chemistry 5/3 (1.7) 143/83 (1.7)

Biology 20/7 (2.9) 435/165 (2.6)

Integrated Pity. Sci. 20/7 (2.9) 667/212 (3.2)

Other 3/3 (1.0) 473/153 (3.1)
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TABLE 5.05

Ratio of the Number of Classes Taught in Each Subject to the Number
of Participants Teaching Each Subject in the Mathematics Institutes

of the Sample and Census

Teaching Assignment Sample Census*

Number of Respondents 574 320

Anthropology 1/1 (1.0)

History '.9/12 (1.6) 18/8 (2.3)

Social Studies 61/1{ (3.4) 63/14 (4.5)

Sociology

geography 14/6 (2.3) 2/2 (1.0)

Economics 4/3 (1.3) 3/2 (1.5)

Psychology

Mathematics 2371/527 (4.5) 1298/295 (4.4)

Physics 19/15 (1.3) 2/1 (2.0)

General Science 39/21 (1.9) , 39/17 (2.3)

Earth Science 12/6 (2.0) 8/5 (1.6)

Chemistry 19/15 (1.3) 2/1 (2.0)

Biology 80/23 (3.5) 14/6 (2.3)

rntegrated Phy. Sci. 12/8 (1.5) 5/2 (2.5)

Other 105/54 (1.9) 87/33 (2.6)

*In the Census all Mathematics institutes were concerned with UICSM, a junior

high mathematics course.
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TABLE 5.06

Ratio of the Number of Classes Taught in Each Subject to the Number
of Participants Teaching Each Subject in the Physics

Institutes of the Sample and Census

Teaching Assignment Sample Census*

:f :-'.espondents 94 371

Anthrot.Dlogy

History 2/1 (2.0)

3ocial StUslieZ
3/1 (3.0)

9/2 (4.5)

2/1 (2.0)

2/1 (2.0)

:3/2 (1.5)

66/25 (2.6) 285/103 (2.8)

92/48 (1.9) 686/300 (2.3)

32/!5 (L.1) 125/5) (2.1)

.'". 142/13 (3.2) 35/20 (1.8)

11)3/40 (,'.1)) 2114/014 (2.3)

loll (.6) 45/23 (L.6)

, . 3'3/16 (c.h) l'in/YY (2.2)

14t,-/P) (:.%; l56/70; ('.o)

; 7 &7. Were' WI 7.11 telt' i7.71)1ementaLion

et'ni,...`1 ;1; 60110) .1 fly
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TABLE 5.07

Ratio of the Number of Classes Taught in Each Subject to Lilt-. Number

of Participants Teaching Each Subject in the Social
science Institutes of the Census

Institute Discipline

Teaching Assignment Economics Geography Psychology Sociology

Number of
Respondents 217 65 66 178

Anthropology 2U/8 (2.5) 7/3 (2.3) 5/4 (1.3) 17/9 (1.9)

History 282/93 (3.0) 48/18 (2.7) 20/12 (1.7) 274/94 (2.9)

Social Studies 187/59 (3.2) 25/8 (3.1) 20/8 (2.5) 173/64 (2.7)

Sociology 37/19 (2.0) 4/1 (4.o) 37/14 (2.6) 143/78 (1.9

Geography 50/20 (2.5) 53/22 (2.4) 2/1 (2.0) 86/35 (2.5)

Economics 266/134 (2.0) 1/1 (1.0) 3/2 (1.5) 50/25 (2.0)

Psychology 24/12 (2.0) 95/31 (3.1) 35/17 (2.1)

Mathematics 11/6 2.3) 21/10 (2.1) 5/1 (5.0) 2/1 (2.0)

Physics 2/2 (1.0)

General Science 70/22 (1.8) 12/4 (3.0) 3/1 (

Earth Science 7/4 (3.2) 10/4 (2.5)

Chemistry 7/4 (1.8) 2/1 (2.0)

Biology 18/6 (3.0) 73/18 (4.1) 12/4 (3.0)

Integrated Phy. Sc!. 2/1 (2.0) 25/6 (4.2)

Other 130/44 (,).7) 36/11 (3.3) 24/12 (2.0) 59/22 (2.7)
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TABLE 5.08

Ratio of the Number of Classes Taught, in Each Subject to the Number
of Participants Teaching Each Subject in the
ECCP and Supervisors Institutes of thy' Census

Teaching Assimment ECCP
Institutes

Supervisors

`iumber of Respondents

Anthropology

History

117

5/2 (2.5)

118

":octal Studies
15/5 (3.0) 18/4 (4.5)

Sonology

Geograuny

*.00nomics

sychology 1/1 (1.0)

99/32 (3.0) 235/54 (h.1)

vsics 99/44 (2.1) 22/10 (2.2)

Seiece 37/17 (2.2) 25/9 (2.8)

Earth :-.,ience 12/5 (2.4) 7/2 (3.5)

Chemistry 93/36 (2.6) 31/8 (3.9)

Biology 66/21 (3.1) 26/9 (2.9)

Sci. 27/11 (:2:5) 20/7 (2.9)

91+/41 (2.3) 23/13 (1.8)


