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Focus on Career Awareness

It seems clear that many jobs being created today
require technical background: national employ-
ment patterns show that the market for engineers,
technicians, and computer specialists, for example,
is quickly growing, but too few minorities are
represented in these fields, despite equal education
and employment legislation and regulations.

Throughout their schooling, students acquire little
understanding about the technological world. Most
educators themselves have had little opportunity
to learn about-a broad range of careers. Even math
and science teachers are unfamiliar with the
engineering, science and related technical applica-
tions of their subjects and are handicabpedthere-
fore, in explaining to students why they are
necessary in many careers; nor are they prepared
to use technoicgy as a way to provide hands-oh
experience the: makes science or math more
engaging for all students.

Boston teachers and guidance counselors need
greater understanding of.the labor market to .

understand how to help their students achieve
effebtive transitions from education to work.
A study prepared by the Department of Manage-
ment Information Services on Boston public
schools-7-An Assessment of Needs to Support the
1978-79 Emergency School Aid-Actnoted that in
addition to reinforcing basic skills in mathematics,
more curriculum for career and occupational
education was needed.

The Boston schools have already tried to incorpo-
rate a greater understanding of the world of work
into the system by pairing schools with businesses.
However, most of the court-ordered pairings are
with busineSses that do not include many
technology and science optionsalthough every
company now has computer-related jobs. Up to
nbw, Boston teachers and counselors have had
little opportunity to develOp relations with the
Greater Boston area technology and science
companies. This lack of career knowledge
undoubtedly limits students' awareness of choices
and of the relevance of their school subjects.
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A follow-up studs/ of graduates from the Boston
public high schools in 1978 illustrates this
problem. Eight hundred and fifty-five graduates
who had entered full-time employment following
graduation responded. These included 489 males
and 366 females. Of the eight classes of occupa-
tions listed, only 29 males (3.3%) and 7 females.
(.8%) were employed in the technical category.
Thus, there is a clear indication that recent male
graduates of Boston high school's are poorly
represented in technical employment with
women's participation negligible or nonexistent.

Desegregation of the Boston schools has served to
emphasize the fact that minority students have had
even less encouragement than white stLdents to
study math and science. Not being encouraged,
and avoiding math or science in school, has cut
them off from more advanced education in
technology and science,left them inadequately
trained for desirable jobs, and with little
.unders_ia-nding of labor market needs. C.dportuni-
ties.forseachers to design' nd implement
school-based programs that foster equal student
enrollment need to be created particular y in the
areas of math and science to reduce real differences
in performance.

Science has traditionally had low priorit in
American education in the pre-college years,
and it has been considered almost "off-limits"
for the non-academically gifted. Few Boston
students enroll in elective science courses. The
Boston high schools generally require only one

'year of math for non college -bound students,
and two years of science. Moreover, many
teachers report that with a tradition of
"social promotions" to keep students at an
appropriate age/grade level, many students
complete each school year without haying
developed sufficient knowledge.

It is within this context that WITS, building upon
its past.experience, undertOok to assist Boston
schools expand their capacity to develop the
untapped resources of minority and other students.
The program of Technical and Science Careers
for Minorities is a continuation of WITS' earlier
efforts to enhance.the schools' capacity to prepare
students for life ina technologi,dal society.



Our project has; been evolving since 1973,
originating with an MIT Workshop on Women in
Science and Technology. This was.bne of the first
conferences in the country devoted to the compie:,
issues of expanding femee participation in,
technical areas where they are underrepresented=
serious societal problem arf underutilization of
human resources. Worksnpb recommendations an:,
discussions of educators and employers over
several months eventually resultecLiniVITS__ _._

receiving a three-year grant from the Massachuse=s
Departrnent of Education under Title IVC of the
Elementary and Secondary Education Act(ESEA).
Local technological companies, educational
institutions, and government agencies provided
speakers, site visits, and materials to people frbrn
over-,40 schools. Companies seemed eager to

,avail themselves of opportunities for interacting
with educators through an organized program.
Perhaps the most exciting and intensive part of
the WITS program was the provision of summer

(internships for over 50 teachers end counselors,
immersing them in the technological world. This
was made possible .by additional funding from the
MaSsachusetts-Division of Occupational Educatibn.

The importance of encouraging female participa-
tion has continued to be a priority, and is, of
course, an aspect of the TSCM progradi since
approximately half of the minority students
happen to be female. When we speak of "worr\en
and minorities" it'unfortunately obscureS the

necessity to give special attention to female
minority members. Even though. more black
women than men go to college, a much lower
percentage go into the technical fields.

This year, with the TSCM focus on minorities,
both men and women, we remain convinced that
catalysis will Continue to be necessary if reasonable
priority is to begiven 'Jo linking education and
`work for minorities or other target groups. For
despite rhetoric abourthe importance of such

linkages, or of eliminating race and sex segregation
in occupations, or of developing career awareness
and technological literacy: these are rarely
articulated as program priorities in schbols or in

industries,

If work-education prog7::---Is are To b-:
they require considerab.e .planning
personal contacts, and re .;.her in sc--
industries is there-much sT.aff time
ability for such endeavorF. Perhaps
standable, given the prin y Missio.
institutions.

Programs linking educate and we
generally targeted a small iercentac
with special academic prop ems. RE
proVide career awareness a b: Oa:

students, nor, are they like to e--icc
minority young people :pursue: rn

or to enroll in post-seconcary techr

WITS programs are primarily fc-
counselors, and administrators
students with all ranges of y,

carry the message to students it
Thee gbal is not place students in jc
them too soon to narrowly spec:a:
rather to encourage the acaderr:-.:
that will keep their options ope

Research on career developmenT
parents and peers are the primary
career choice. Too often, the key
is taken to mean that therefore t,
be influential. The WITS premi
even more incumbent upon schc
role if we truly want minorities
become part of-the scientific anc
force. Because of their own inexL
may be unable to assist their chi!
directions, So, if we want the ex:
hear other than traditional messE
futures, teachers and counselors
positions to help students and tr
perceive the full range of choice

th
can
yeas..
aSsign

ds, b_
on

,rat
4pron

irTi

0
;00,c

:±f ".is
[NEST=

3roL, ps to
)ut their
nicue
nts to

Some of the recurring questions ere asked.
by Boston educators in the past they..
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tors Ind increasinply during the -ourse
;. Some of th.- recurrent questions

7r9-. ngineering, the
good for the

ans, of whom there
Th rate in the demand

in general, is proj-
to be 4% anc1,3% res::_ectively per year, whi.'E.--tc, -=- 1c; in Massa:,

.Jsetts, is expected to grc....v at 2% per year 3 tc 1935. "Although
Tre- students are now err-Tiling-in thT 70's, a legitimate

.07.cern is that the increased supply will not corre se tc- matching the demand
:jeing generated by high technology firms,- stat..i 7: cen- sludy."1- This implies
:hr the job prospects for 7.--iose with the r iht c :aitc is are good in the next
e\i, years..

`Viany other job. opportunities also exist in the =flouter idustry. In Massa-
-3husetts, this indpstry is rapidly expanding, anc ,Juring field trips and talks at
schoots, it was pointed out 'lime and time eclair- t,iat career opportunities were
good even for persOns starting at entry level is , including clerical and assembly
ine jobs, anywhere in the computer manufa-c-. ing companies. In the fields where

computer use is expanding, such as data prccessing,chan2es in technology will
nave varying effects on computer operating occupations over the next decade.
Employment of key-punal operators, for example, will continue to decline, while
-employment-of computer technicians is expected to grow much faster than the
average for all occupations through the 'mit-1980's'

In Massachusetts, employment in the so-cal. .j high technology manufacturing
ndustries which include electronic computi-7 equipment, electrical machinery

and supplies.and several other smelled catec::1-ies, is expected to increase from
1976 to 1985\by over 38% (i.e., an increase: 67,000 jobs).3

The speakers emphasized repeatedly that th > :-.asic math and science skills are
important in many other careers which are entirely technical. Among the
things which participants learned from the dram was that not only is there a
demand for technically and scientifically tre people, but also that these basic
skills are needed everywhere.

What --tea we tell students who don't have good
grades, :r who don't want to continue after high school?

6

In the course of workshops, classroom program- Jnd visits to companies, edu-
cators began to perceive possibilities for:those people and reasons for en-
couraging them to keep up vvith as much,math a--id science as possible.

Educators learned about the "internal labor man,Ket'; in companies. Many entry
jobsexist in all technological companies for pea.ale withbut special trainingfor
example, production and office jobs. Once peop:e are in these jobs, they haVe a
chance to acquire experience; companies post jcms for their own employees and
like to promote from within. Companies also nave tuition reimbursement plans.



Severe odle who are now in ieci nical jobs, who had no
c subjects, described :liscovering their technical

after t- --loot. On a site vis ore young person, a high-
descrit.. :w he became firs- 3 heiper and than an apprer

He discovered on job that he could learn al.
high.sc-- ..), LInd plans to go tc allege soon.

ona students
and interests

dropout,
a -me-chanical

he completed

about other _.._dents who did not have hic it high schc
who.stio, at Wentworth .:7.stitute of Technology and ---neaste,n Univer-
sity or --apr -.ticeship prograrns.-They heard about tech.7..= training that
requires Dne Iwo years of post-secondary education and _,---he big demand fo-
technic.::.T1s.

Other S ir :0 these fields are through military service prc-,moms, some of
which .LE:.:ribed at one workshop. Some companies exr..:Eined efforts that
they wearer ak ng to show women office workers how they C....-J1d switch into
technical Materials given to participants explained technician jobs and prey
aration.in ----)rE detail.

WhE oout role models?

One counE, low alert to the variety of possibilities surprrHd it up at the final
workshop "Now when C students tell me they are thinking about engi-
neering o- ::nnical job; I tell them about the preparation but urge them

.

to try . er all, I am not God-1 do not have a crystal ball . . . People can make
it if they ht to." 1

i

Those w 3ontributed to workshops for educators and classroorn/prOgrams
demonst- ....Ed the range and variety of careers in technological and scientific areas.
That wa.: important. But even more significant, they demonstrated that there
are odd:: -tunities for people with different kinds of interest and abilities, and the.:
there are different ways to enter-these fields. The minority engineers and techni-
cians proved that minorities have made, it, often after overcoming social and eco-
nomic handicaps.

The-success stories told by the technicians and engineers sometimes had the
paradoxical effect of making the educators feel that these people "made it"
because of.social, economic, or familial advantages that many Boston students do
not have. Despite some of this feeling, several teachers and counselors became
more hopeful about possibilities for their students by year's end.

In line with research -findings, there proved-to be no simple recipe for whom
students considered good role models. A speaker, whether black or white, who 1'
was too technical turned students off. An older black scientist made students feel
they, too, could make it. A white female engineer and a black technician had kids
on the edge of their seats. What seemed to matter most was the ability t.o capture
attention and to hold it.

The people who spoke shattered some stereotypes that influence counselors.
Most work roles in technology do not separate people who are "people" oriented
from those who are "things- oriented. Technical people work in teams, and to
move up the career ladders communications skills as well as technical competence
are essential.

8



Traditionally, counselor's ask students TD state their interests c- abilities when
they are in middle or high school as a 'cot- future plannincl. This may elimi-
nate minority or other students who 17.1:-.',e had no exposure to the world of
technology and hence indicate no suer. -reference.

Can a minority person be comfortable working in
a"technoloaical company?

All company participants in the -1-3CIV,:f gram represented companies who want
-to hire minorities. This does not mean - I: the people who have been hired by
these companies necessarily feel as they have not encountered problems.
A Jew of them who are enthusiastic the future for minorities nonetheless
pointed out vestiges of discrimination7--. still may limit promotion or may make
personal relationships at work not torilk comfortable. But, for the most part,
they felt that as more minorities come it -o organizations the patterns of discrimi-
nation will lessen. Legislative affirmati ve action requirements have accelerated
changes in institutional behavior; and ch-i:snges in individual atthudes and behavior
are following.

Why should we refer students to what we think
of as boring jobs?

When educators visited companies, ie most visible,jobs were those in assembly
lines, and many of the educators considered these boring. However,.one person
who had had assembly-line experier ce in his youth observed how much better the
work environments were in the high-technology companies

In order to confront this attitudinai problem, we planned one workshop that
featured people from community agencies vho work with minority youth. They
said that the definition of a dull and borinc job is a matter of opinion, but that
the bigger question is whether such an ent,/-level job is indeed a dead end or
whether is has clearly definedcareer ladder -..Dportunities. Similarly, companies
need. to demonstrate that they encourage upward mobility for minorities.

How camstudents get jobs when companies are not
located close to public transportation?

Although the middle and high school students are several years away from actual
employment, the educators fear.that transportation problems for Boston residents
will make it impossible for even technically trained people to go to the companies
on Routes 128 and.495. Not all companies are inaccessible to public transporta-
tion, but in any case we believe that .it would be poor planning to limit young
people's horizons arbitrarily because of this factor. Experiments.have been made
from time to time in providing special busses or feeder lines on Route 128 and
our hope.is that individuals, organizations, and the public transportation system
will be willing to confront the transportation problem if it will improve the
employment situation both for the companies and for the urban workers. In
fact, many companies have experimented with providing company vans or-Car
pools and other schemes to make transportation easier.



Establish slg Linkages

Project PerSonnel
The TSCM staff illy the staff of the
previous WITS :as headed by the -
Director of WITS, ziuina, whb took overall
responsibility, and r-TH:- -:=:slociate Director, Nadine
Rodwin. Together ;bared the responsibilities
of Educational Ciarc_,-;ir..,tor. Support services were
performed by an strative assistant, Jennifer
Porter, and a sec7etary, Toni Paganis,,whoassumed
major responsibi ity for executing the detailed
paper work. The WITS staff was responsible to
Barbara Nelson, .AssociateDlrector, DiviSion for
Study and'Research in Education, Massachusetts
InstitTite of Technology. In frequent meetings with
the WITS project director regarding implementation

she brought to bear her broad knowledge of
education as well as her specific knowledge of the
Boston system based on her responsibility for
MIT's pairing with the "magnet" Umana Technical
Harbor School.

The responsibility for liaison and activities in th
Boston schools was vested in a Staff Trainer/
Supervisor, Richard Deveney, who had previou ly
been Emergency School Aid Math Cciordinator, for
the Boston School Department. He reported to the
Boston .Public Schools ESAA Project and to the
Educational Coordinator of the WITS/TSCM
Project.

WITS callpd upon an advisory group on an ad hoc
basis fbr recruiting resources and for general advice
on issues associated with assuring industry com-.
mitment and selection of minority members and
others for participation in the program. We also
engaged expert consultants: At the beginning of
the year, Edward Strickland, Acting Chairperson of
the Black Studies Department, University of
Massachusetts, providd counsel on issues associated
with classroom motivation 'of students. Vivian
Johnson, Educational Consultant,Iplayed.a major
role in planning and executing the final work-
shop design and reporting on participants'
recommendations.-

We found that a comparatively small paid staff
could generate a large amount of time and effort
by other organizations and individuals: Our
primary recommendation for staff selection is
to utilize people with enthusiasm,' commitment,
good humor, and good organizational ability.

Schools and School Teams
In September 1979, when the WITS/TSCM
program was established, the Boston School
Department circulated a letter to al-I middle and
high schools inviting them to participate: A com-
mittee was formed to select the 16 target schools
from the more than 40 which applied' The final
group included nine middle schools and seven
high schools, two of which were parochial
schools. Criteria for selection included a full
team of one math teacher, one science teacher,
one guidance counselor, and one admihis-
tratiori person. The team was to have at leaSt
one female and one minority member. Other
considerations affecting selection of thc target.
schools were to favor schools that had rarely had
special programs, to complement efforts made by

/another program targeting minority students in
the ighth grade, and to achieve an. equitable
di Act-wide distribution of target schools. The
pa icipating schools and school teams are listed.
in Appendix A-1.

Teachers,'counselors, and administrators were
expected to attend workshops organized by WITS,
to provide feedback to the project, and to develop
through individual and team efforts in-school
activities for students-based on the workshops,
During the course of the year, although some
school teams found time to meet, many did not,
apparently because of schedule conflicts, because
some counselors had no responsibility for students
in target classes, or because a low priority was
placed on the value of such meetings. Funds were
available to purchase technology and science
career-related curriculum materials for each school,
to be used in the target classes. One field trip per
school was provided.. Compensation for the
teachers and administrators for the TSCM out-of-,
school workshops was in accordance with the
current collective bargaining agreement.
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The Staff Trainer/Supervisor had a busy and varied
schedule that changed from month to month to
accommodate the needs 0--te program. After
participatingia-the-profess of school selection,
he.visited each school to explain the program to
the Principai, and to develop a good working
relationship, an essential factor in ensuring that
the program would run smoothly. He conferred
with individual and team members freely and
frequently, distributed appropriate material to
the teachers, ascertained their reaction to the
progress of the program, and carried their recom-
mendations to the WITS staff. The Staff Trainer/
Supervisor explained and distributed pre- and
post-tests for the Boston Schoolepartnient
evaluation of ESAA projects. He handledindi-
vidually with teachers all plans for site visits and
for having speakers in their target classrooms. His
was an essential role, making the program run
smoothly.

The WITS Director conferred periodically with
members of the Boston ESAA office, Department
of Curriculum and Competency, and the Director
of Guidance and reported to the City-Wide
Advisory Committee (CWAC).

iz
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gecruiting the Experts: Community, University,
and Technological Cooperation
Great care was exercized in creating a pool of
people we could call upon who shared the goals
of TSCM and had something to offer its par-
ticipants. We needed role models-who could
present the range of careers in technology and
science, and the applications of math and science
to those careers. We especially wanted to include
minority men and both minority and non-minority
women in these roles.

The workshops required people who could deal
with issues associated with career development.
Psychologists, educators, and representatives of
community organizations working on development
of hum-an resources talked about motivating
youngsters. We located effective speakers through"
WITS staff connections with many university and
community groups seeking to develop. human
,resources. For labor market and career inforrnation,
we called upon government and university con-
tacts aswell as personn,e1 people in companies.

,,To provide a pictur of the uses of technology,
we-invited an engineer to explain communications
satellites, a group ofcomputer experts to talk about
the computer, some MIT people to give their
perspectives on technology, and we arranged
visits to company and university.laboratories.

INNS i-giRalnetwollr_o_f_contacts with people in
the technological industries was expanded through--
the cooperation of members of an integrated
advisory group (see Appendix A-3) representing
the Boston schools, parents, companies, and com-
munity agencies. These people, in turn, enlisted
executives in their organizations who realized
the importance of helping the schools increase
the likelihood of minority preparation for tech-
nological and scientific careers.

It took a great deal of personal communication,
many telephone conversations and visits back and
forth, and numerous exchanges of letters to fit
a',company's available resources to our needs. Most
companies sponsor some kind of open house and
send out speakers, and once they understood the
TSCM goals, the tailored their programs and choice
of speakers td provide suitable ones for the Boston
educators and their students.
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Usually, the actual working out of specific activ-
ities of company commitment was delegated by
the person at the top; with whom we tried to make
our initial contact, to a specific person with whom
we then maintained communication. The ongoing
contact was likely to be someone in personnel,
affirmative action, community relations, education,
or college relations.

Although many who were enthusiastic initially
were not able to follow through, each of the
companies that fin'ally participated selected co-
ordinators whd develOped a fine -tuned sense of
what educato(s_and students would enjoy. People
who assume responsibility for cooperating with
this kind of program have to identify and recruit
appropriate peole from their companies. These
people, in turn, have to receive a.cle-ar message
that management thinks the project is important
and will free personnel to speak atschools.or
to organize a field trip. The company representa-
tives with whom we worked recognized the long-
range benefits of enlarging the pool Of qualified
minorities who could become engineers, tech-
nicians, and computer scientists.

One company executive who was happy to
participate said, "It's important for us to make
known our work and opportunities, especially
to minority and female students. Thisis due
to the requirements that our investigators must
have at least 30 college hours of science. Un-
fb7 fratelyictrrent-numbers_aminority/female
science majors ete\srnall." And another participant
was frank about hirriotives for speaking: "I want
to encourage and be an example to young people
for any ron-traditional'career. It also gives me
speaking experience."

The WITS staff tried to recruit company and
professional participants by speaking at professional
gatherings and to student and minority groups
both at MIT and elsewhere. We talked about the
program and distributed forms which interested
persons could complete and return. These formSk
generated a lot of enthusiasm and good will, but
in the end, our most successful cooperation came
from direct contacts with the companies.'Some
letters and forms we used in recruiting appear
in Appendix C-1 and C-2.

Educators' Workshops

Attendance at workshops by teachers, counselors:
and administrators was a viial part of the TSCM
prOgraim-SLhuol participants met with each other
and with speakers from indusqy and government
to a multitude of subjects related to young
peoples' career choices. Workshops were planned
on the basis of WITS' past experience, anj.: were
modified during the course of the year feedback
was gathered from TSCM participants- through
questionnaires, informal communications with
the Staff.Trainer/Supervisor andiworkshop
discussions. Some of the educators' comments are
quoted later in this section.
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Workshop' 1:
November 1979
Campbell Resource Center
Dorchester
Dr. Alan Clarke, Executive Assistant to the Super-
intendent of Boston Public Schools, brought a '
message of support from Boston Superintendent
Dr: Robert Wood. Boston School Committee
me ber, John D. O'Bryant, also stated his recog-
nit' on of thp importance of the program. 'Following
th, se opening remarks,Arthur E Carter, Manager

'of Equal Erinployment Opportunity and Employee
and CommUnity Relations Prcgrarns, Honeywell,
/
discuss,a rni nonty unuerrepresentation in the

.7 technologi,. chl fields and the importance of
./ motivating female and minority studefits.to con-

sider the technological and scientific careers.D.r. Edward Strickland, Acting Chairperson-of. the
//Black Studies Department, University of Mak9achu-

. ' setts and 'r-SCM consultant, coordinated the efforts
Of several facilitators who subsequently led small
,group discussions relating to each team's selection
on one math and one science class as TSCM "target"
classrooms. Dr. Strickland also summarized some

. of the important work on motivation and the
potential fOr developing greaterrnotivation
through enhanding student and parent under-
standing of career options. Athe end of thejirst
session, TSCM.participants received copies of the
recent New York Times' "Review of Careers in-the
80's" so that teachers and counselors could find
ways to use the appropriate section of this
material with their students.

FacilitatOrs
/for Small Grou
Discussions

Jp`In Conlon,
Director of Teacher

Universitybf Massachusetts

John Robinson'_. i
Direaor of Counseling,
University of Massachusetts

Reginald Williams,
lristnictor, Black Studies
Department, .

University of Massachusetts

Earl Williams, J:
Graduate Student,
Un' i'./ersity of Massachusetts

Mary Hope,
Dean of Student:Affairs,
Massachusetts Institute
of Technblogy.
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Workshop 2
Deceinber 1979
Wentworth Institute of,Technology
Boston
Patricia Garrison, Director of Personnel ServiCes
at MIT, moderated the opening presentation bya
lively panel of minority "role models" who spoke
about their personal and educational. backgrounds
as well as their current positionsin local techno-
logical industries. A small-group discussion followed
in which participants considered the underrepresen-
tation of Boston public school graduates in
technology and science-related careers. Teachers
and counselors subsequently discussed how they
might effectively develop student interest in math
and science through cooperative teaching and
counseling efforts.

Norma Clarke's talk later in the day about Mitre's
program with'Madison Park High School comple-
mented the role model panel; she commented that
students.seeking employment in the high-
technology industrieS will need ,to develop basic
matitand science-related skills, because "You just
can't beep-bop your way.arOund a circuit board."..

In the afternoon, Dr. 'Edward K'irkpatrick,
President, Weritsworthqnstitute, drew a matrix
which graphically illuSVated scientific, engineerihg,
and technical jobs. He emphasized that Wentworth
encourages-applications from all interested students
including those with low test scores and /or grades.

Panel of Minoilty \

Engineers and
Technicians
Discussing Their
Career Development

Benjamin Brathwaite,
Technician,
Wang Laboratorles

Robert Davis, l '

Assostant to the
Vice-President,
Bell. Laboratories

Willis E. Gray,
'Division Manager,

Polaroid

Irvin M. Lylejs,
'Manager,.Malufacturing
Documentation,
Prime Comp iter

'Robert Pinc
Engineer,
Draper Labo atonies

Horace B. Rogers; Jr.,
Technician,
Factory Mutual
Engineering

Willard R. Thompson,
Group Manager;

. Digital Equipment.
Corporation

Facilitators'
'for Small Group
Discussions

Clara Hick's,
Senior Curriculum Advisor
for Elementary and Middle
Education,
Boston Public Schools

John Tsang,
Senior Curriculum Advisor,
Boston Public Schools

Earl Williams,
Graduate Student,
University of Massachtisetts



Workshop 3 .

January 1980
Northeastern University
BOston
The first speaker was/F. Williams Series; Senio
Staff, Lincoln Labdratory, MIT. In his talk, "What
Does an Engineer Really Do?", Mr. Series described
his work on experimental communications satellites.
A technologocal oversightno overhead projector
made it possible for him to deriionstrate how
ingenious engineers can be!

Mary Kay Tetreault, Area Supervisor, Equal/
Edudation Opportunity Bureau, Greater Boston
Regional.,Center, followed Mr. Series With her
talk "How to Use Career Materials'and Get the
Most Out of Speakers.'' Later;rrnath teachers,
science teachers, and counslOrs each grouped
for discussion of, their respective holes in
stimulating student inte est in math and science.

After lunch, participants reconvened in school
teams to review company brochures and chodse
an industry site to be visited in FebrLiary. David
Blackman, Director of Minority Affairs, College
of Engineering, 'Northeastern University, then

- discussed the Junior Engineering Technical
Society (JETS) program and introduded another
panel of role models' who discussel educational
options at Northeastern Unive-rsity.

Panel of Students
and Educators:
Education for
Engineering Careers

Ruth Karp,
Associate Dean,
Office oPStudent Affairs,.
Northeastern University

Betty Solzberg,
ProfesSor of Mathematics,
Northeastern University

E,,,nrique Melendez,
Student,
Northeastern University

Lana Sdh ike, '
Student,
Northeastern University.

Workshop 4
February 1980
Site Visits to Analog Devices, Hewlett Packard,
Millipore and Polaroid
During the educators' February vacation, four high-
technology companies hosted site visits for approx-
imately twelve participants at each site.
Accompanied by TSCM personriethese educators
visited:
Analog Devices (a manufacturer of precision data
acquisition products used in measurement and con-
trol instrurrientation);
Hewlett-Packard (a designer and manufacturer of
precision electronic equipment for measurement,
analysis and computation);
Millipore (a business involved in the analysis and .
purification of fluids), and .

Polaroid (manufacturer of Polaroid cameras).

Each company organized its site visit in its own
vvay. The common element of all the visits was
that they were carefully prepared and that the
visitors had ample interpersonal contact with em-'
ployees. In all companies, persons with different
occupations andat different job levels talked
with the Boston teachers and counselors.
At Polaroid, the tour was preceded by small
group discussions with company'represen-
tatives: Then various speakers joined the group
for lunch, and everyone took pictures with the
Polaroid SX-70 camera provided by the company.
At Hewlett:Packard the format was somewhat
differentithe tour was a larger part of the program
and preceded the luncheon.conversations "with the
tour guides and other company,officials. Analog.-
similarly conoucted a tour of its facility and de-
scribed the manufacturing and purpose of its
products. They showed the engineering offices and
the "clean" rooms required for precisidn parts
assembly. Thena panel of workers representing a
spectrum of technician and engineeringjobs talked
about their career development. Some of them had
entered thr'oughlnilitary or CETA training.,
programs, since their family economic and social
situation could not have supported their pro-
fessional development. At Millipore, people using'
audio-visual aids described Millipore products, the
development of prototypes, the transition to mass

production and the application of Millipore- -.-

products to health.care. Except at Millipore'',
which is mainly a headquarters facility, manu-
facturing assembly operations were visited.-
Teachers and counselors walked through some of
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the assembly lines with a guide, who explained the
work, and many of them asked questions of
employees concerning their educational back-
ground, job satisfaction and longiterm career goals.

Educators responded to the site visits in variety
of ways; while some found the lc of anassembly
operations intrinsically interesting, others resented
being exposed to.assemblers and technicians rather
than to engineers. In general., host industries
tended to assume that desks occupied by engineers
working out calculations would be perceived Lky
educators as less interesting than viewing the actual
physic& assembly of a computer or camera or a
circuit board.

In a post -site visit evaluation, 37 of the 49 edu-
cators who attended the site visits indicated that
their a'ttitu'de about work in technological fields
was either more positive after the site visits or that
they continued to see advantages as previously.
One person indicated feeling more negative, and
the remainder continued seeing_ problems in these
areas.

rt.
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Workshop 5
March 1980
MIT Student Center
Cambridge
The fifth workshop began with small group
discussions facilitated by members of Boston's
Instructional Support Team. Discussion focused
upon realistic strategies for reaching target:students
with career information in math and science, as
well as for developing student interest in math and
science. Facilitators summarized participants'-
comments for a reportwhich was subsequently
distributed to TSCM teachers, counselors, and
administrators. A panel presentation on the
Impact of Computers was followed by a 'question
and answer period.

Facilitators Panel on Computer
for Small Group Related Careers
Discussions

Brenda Jones,
Boston Public School
Instructional Support
Team

Donald Boyd,
Boston Public School_
I nstructional Support
Term

Janet Owens,
'Boston Public School
Instructional Support
Team

Frederick Checovich,
Boston Public School
Instructional Support
Team

Grace Cam pia,
Boston Public School
Instructional Support
Team t,

Walter Wood,
Boston Public School
Instructional Support
Team

Vern iece Hen sey,
Information Research
Analyst,
Mitre Corporation , .
Jim Wisdom, --
Teacher of Computer .

Science,'
Cambridge R indge and
Latin.

Irma Wyman,
Director,
Central Staff Operations,
Honeywell Information
Systems

Tom Yocom,
I Manager,

Systems & Administrative
Educational Services,
Digital Equipment



Workshop 6
April 1980
MIT Student Center
Cambridge
The session began with a panel presentation on the
topic "Technical and Scientific Careers in the
Public Sector," moderated by Helen B. Munzer,
Direbtor of Job Market Research, Missachusetts
.Division of Employment Security. Following
the presentation, participants broke into small
groups for discussion. Panelists provided a?/vide
array of materials.describing careers in science
and technology in their organizations, and partici-
pants were encouraged to take these materials back
to their classrcioms. The panelists answered many
questions, several of the agencies expressed their
desire to continue the relationship with a school,
and the possibilities of student work-study

----__programs _were d iscussed.

Panel on
Scientific/Technical
Careers in the
Public Sector

AI re-Mon, ,

Education Coordinator,
Army BostonDistrict

ecru iting-Command

Susan Brown,
Biologist,
U.S. Army Corps of
Engineers

Calvin Currington,
Civil Engineer,
U.S. Arrriy Corps of
Engineers

Gordon A. Bruggeman,
Supervisory Metallurgist,
Army Materials and
Mechanics Research Center

James L: Gilchrist,
"Personnel Specialist,.
Army Materials and
Mechanics Research Center

Barbara Kirkwood,
Textile TechnOlogist,
Army Natick Research.
Center

.,Irving Weitzler,
Director,'
Aero-Mechanical
Engineering Laboratory,
Army Natick Research
Center

Earl Burton,
Director of Investigation,,
Food and Drug
'Administration

Patricia Spitzig,
Drug SpeCialist,
Food and Drug
AdminiStration

Lewis Alairs,
Personnel Specialist,
Hanscorn Air Force Base

Bob Ellerin,
Senior Staffing Specialist,
Hanscom Air Force Base

Diane Gunn,
Associate Engineer,
MassPort

Tim Kinton,
Building Maintenance.
Facilities Manager,
MassPort

Joseph'Ellis,
Associate Sanitary
Engineer,
Massachusetts Department
of Environmental
Quality Engineering

Workshop
May 1980
MIT Student Center.
Cambridge
This session focused on the topic, "Work and
Youth Employment.' Panelists discussed the
Vice-President's Commission on Youth Employ-
ment, and the proposed $175 million program
designed to improve the teaching of basic skills
to link schooling with work. The educators also
heard about the Urban League of Massachusetts
and its local and national programs in,career
development and youth employment.'lh addidion,
a regional officer from the Massachusetts Depart-
ment of Education described her work with
parents, and efforts to develop collaborative pro-
grams which promote equality of education and
prepare students for the world of work.

Panel on Issues
Involved .!si Youth
Education and .
Employment

James Patterson,
Executive Director,

. Massachusetts Pre -
Engineering Program for
Minority Stunts
(Mass Pep)

Derek Coelho,
Manager,
In-School Program;.
Youth Entitlement
Service (Y.E.S.)

Dolores Swan,
Assistant. Director
Regional Office,
Massachu,setts Depart-
ment of Education,
Springfield

Adriana Stadecker,
Employment Planner for

'Youth Grants,
Center for Employment
and Income Studies,
Heller Schodl,
Brandeis University,

Modesto Maldonado,
.Guidance Counselor,
Greater Lawrence
Regional,Technical School

Deborah Barr,
Occupational Educational
Coordinator,
Tri- Lateral. Council for
Quality Education
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Donald King,
Coordinator,
Pre-Work Orientation
(Y.E,S.)

Emory Jackson,
President,
Urban League of Eastern
Massachusetts
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Workshop 8:
June 1980
MIT Student Center
Cambridge
Session 1
The June workshop was a lull two-day session;
activities-on the first day included the following:

1 Each school team worked together to complete a
final program evaluation on a questionnaire.

2 A newly released film sponsored by the Massachu-
setts High Technology Council entitled "Techno-
logically Speaking" Was screened by filmmaker
Carl Sykes', Career CommuniCations, Vocational
GUidance'Programs for Schools and Industry.

3 Four teams met to discuss and recommend
strategies for continuing career awareness activities
in each TSCM school..

After lunch, all TSCM participants gathered for
general discussion by the group facilitators about-
groupJecommendations. Participants then
departed for site visits at six MIT locations, in-
cluding the Arteriosclerosis Center, Computer
Graphics Laboratory (Architecture), Energy Lab
(Combustion), Environmental Medical Services,
Nuclear Research Reactor, and the Word
Processing Center (School of Engineering).

16

Session 2
At the final TSCM session, three professors from
MIT addressed themselves to the question of how
"mainline" curriculum can incorporate technology
Presentations were given to math and science
teachers by Ernest Cravalho, Professor of Mechan-
ical Engineering; Ray Pariser,,Associate Director
for Education, Sea Grant Program; and Louis
Bucciarelli, Associate Professor, School of Engi-
neering. These talks were intended to stimulate
ideas.and discussion about how applications of
technology could be included in math, science,
or inter-disciplinary curricula. Counselors and
administrators, meeting together, heard presen-
tations related to the guidance of students toward
careers in science, and technology by Phyllis Wesley
Assistant Director of Admissions, University of
Massachusetts, Harbor Campus, Boston; Dorothy
States, Mariager of Equal Employment Opportu-
nity, Honeywell: and Vivian Gilfoy, Project
Director "Second Look," Education Development
Center (EDC). Following theSe presehtations, .

teachers, counselors, and.administrators for-
rnulated recommendationsregarding curriculum
and staff development relating to applications
of technology. TS0A.participants SUbsequentlY
reconvened to hear facilitator reports on these
l'ecommendationsat a session moderated by Leon.
Trilling, Professor of Aeron, .1:tiCS and Astronautics
MIT. These recommendations are summarized in
the section "Getting It All Together."

Phillip Harrington,
Educational Director,
Action for Boston
Community,Developrnent
(ABCD)

Moderators of TSCM
Group Discussions
and Panelists
Presenting and
Commenting on
Recommendations

Sally Diaz,
Director,
Central Massachusetts
Regional Education Center

Norma Clarke,
Manager,
Personnel Relations,
Mitre Company

Lillie Davi,s-,
GuidanciCounselor,
Malden/High School

Derek Coelho,
Manger,
In-School Program,
Youth Entitlement Service
(Y.E.S.)

John Turner,
Associate Dean'of
Graduate School. MIT

Marianne'Abranis,
Executive Director,
Tri-Lateral CourIcil for
Quality Education_,



.Comments of Participants
after the first three workshops hs been held were
helpful in pinpointing what aspen:; of the pft)gram
were valued and what suggestions The participants
had for future workshops. Amonc the "most
liked" aspects were:

"The interplay with professionals in technical ca-
reersprospect of getting these professionals into
the classroom."

"Contacts wiTi business representatives of various
companies wl.) are ultimately going to hire our
kids -more small -group time with these business-
men would be appreciated."

"Personal expeences of min&4iy role models."

"New informatic "

"Meeting with people in technical fields and univer-
sities, particularly students of engineering; whose
remarks are closer to our needs as teachers of
younger students."

"My consciousness about careers in technology has
definitely been raisedspeakers have helped."

Working with teachers from other schools in the city
and discovering that we all have similar problems,
especially in subject matter."

There was an overwhelming feeling tat the work-
., shop at VVentwdrih'Institutelwas excellent: '''The

best, most articulate, intelligent panel l have
ever met." ;:

Mentioned among the "least liked"' aspects were:,

"Not enough time to talk:do:fellow counselors
about common problems."

"Parts Of the programdesigned to show me how to
present career materials-andhoW to motivate my
students.,) don't need thisiype of eiipertise.",

And from another:

"We know how to teach Let us have time to orga-
nize our ideas using your materials and resources."

"The sessions for the most part are from a white
middle-class standpoint, A minority should have
run the Workshop."

"Inadequate summarizing and follow-through."

"H ighlr technical speakers."

Suggestions for th? future included:

"Using the resources (expertise) of the group
members and/or other career education coordina-
tors in the Boston school system."(Names were
given.)

"Skip the lunch period,"

"Allow more time for lunch."

"Have free lunch."

"Longer gaps between speakers and for discussion
purposes. Most speakers go right out,the door."

"Start on time and stick to schedule. Hope that
there will befollow-up next year."

"More emphasis on top-rate schools rather than
Mediocre places."

a'

"Physical set-up is important (heat,..domfort, sound,
etc.)."

reach'Now thav-rthis program is starting to reach the class-
room legal, thought needs to be given to follow-uP
and expansion of the program. I am a former
participant in a` workshop program designed to
bring caper education into the BOston schools.
This wan excellent program but it floundered
when there was no follow-up, no Second state.
I fear the,same thing will happen here."
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Student Field Trips and Classroom Speakers
Opportunity for personal interaction with people
in technological careers through field trips and
classroom programs was a key part of the TSCM
program. Students, as well as their teachers and
administrators, saw or heard first -hand what goes

. on in a scientific or technical o ganization and
got a better idea of some.career frif-Thich the
students may seek to prepare themselVes. The
variety of males and females, rhirioritY and other,
whom educators and students met were fine role

models and the students' respOns to them Was
very fayorable. The organizations that hoSted
student field trips and those that sent speakers
to classrooms are listed below. Achart of all-the
organizations particiffatiFid-ifi'llie TSCM prOgram
appears in Appendix A-2.

. .

Afield trip to a company is not an outing to a
science museum. It is intended to be a learning
experience where youngsters see the world at
work: Yet it can be fun, and the students, in most
cases, were enthusiastic. Although pi,shing buttons,
operating machinery or handling materials is hot
always possible, many organization3, wheneVer
and wherever possible, tried:to provide hands-
on experience for the students. Inisome_
cases, they even gave them ,someleject parts to
take home. And one company "T"
shirts. But, most important of all to the students
was the 'direct contact with er4oyees atithe
company, the opportinity to ask .questiOns about
careers, the chanCe to see and hear abouit new and
exciting techniques, eouipment, concepts. Not all.

`field trip's, however, weretito manufacturing estab-
lishments. Technical institutions,
governrherit research,faciljties, and public utilities
were also part of the plrograM. Field trips at the .
MIT nuclear reactor and solar house included talks

: by professionals on energy and the basic chemikry
and ptlYsics involved. At the New England
Telephone Company; large-sCale computers were
seen. At the Transportation Center of the. U.S.
Department of Transportation, the group looked
at the tire-testinglaboratOry and alsoheard about
the invisible types.of research going on; e.g., the
assessment of various'transportation systems.
At the Wentworth. Institute field trip, WITS took
advantage of theOpenflOuse to have a specially
guided tour through laboratories and other
facilities most appropriate:for a seventh or eighth
.grade\math class.
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Speakers were urged toibring materialsa product,
a tool used in their work, or any equipment to
make the presentation lively and interesting. From
the resp.onses by teachers, school staff, and
students, these "hands-on" experiences were most
appreciated. One firm, Prime Computer, brought
a portable terminal that could be connected to
a telephone outlet and the middle-school students
were able tosee it:'in operation: Representatives
from Polaroid tori3oration not only demonstrated
cameras,. but donated one to the class. A technician
from Data InstruMents took apartand explained
One of his comPany's products. \

.
.!

Occasionally, companies sent a team 614..two and
even three people. For the school, this oved a

.greatadvantage since it proVided a larger xposure
and more "role models." Since about 41% f the
Speakers were-women and 50% were minorities,
in many cases, students had chances to identify
with different people. But, in all cases, justJ-iearirig
about the day -to -day work of.a technician, an,engi-
neer, a computer operator, etc., clearly widens the
students' comprehension of the world beyoncbthe .
schoolroom. Some speakers were college,stUdents
and several teachers indicated in their comments
that youngste'Zs more easily identified with them
than with oldeikpersons.

. .

The persons addressing classes came from .a variety
of educatiOnal,.professional, racial and ethnic
backgroundS. They included women engineers,
an American Indian, an MIT professor, and many,
othersFollowing are` some of the terms they used .

to describe th-eKrole§ and titles: Chemist, civil
engineer, design engineer, developrfient 'supervisor,
drafti g-supervisor, electric desidner, employment
ma6ag r, engineer, engineering student, engineering
technican, field service managergeograPhec:j- ..,

groups pervisor, inspection supervisor, instrumen-
tation s ecialist, iodation technician, manufactur-.
ing docUmentation managei-, manager:of graphic
arts, metallurgical engineer, nuclear engineerng
student, personnel specialist, quality assurance .

engineer, radiation protection offiCer, 'research
serViCe manager, supervisor, syStems analyst,
technital staff member.\ .
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Student Field Trips
(Several organizations hosted more than one trip.)

Analog Devices
(Manufacturer of precision data acquisition products used
in measurement and control instrumentation.)

Army Materials and Mechanics Research Center

Data General .

(A computer manufacturer.)

.Digital Equipment
(A'cbmputer manufacturer.)

Input-Output Computer Services
(A high-technology computer software and systems
engineering company.).

Massachusetts Institute of Technology:
Graphic Arts, Nuclear Reactor, Solar House, General
Guided Institute Tours

MasSport: Logan Airport

Mitre Corporation
(A corporation that refines techniques of large-scale system
engineering design and analysis.)

New England Telephone

Prime Computer
(A company that designs, manufactures, sells and service'
small and medium-size general purpose.digital computer
systems.)

Raytheon
(A c*bany whose principal business isiri thesiesign,
engineffing, manufacturing andseryicing of advanced
electro ic deviCes.)

Stone a d WebSterEngineering Corp.
(A Eonstant firm providing engineering, design and
tonstruc ion services.)

U.S. Depa tment of Transpo'rtation: Transportation SyStem
Center

Wentworth. I stitbte of Technology

Classroom Speakers

Army Corps of Engineers

Bell Laboratories'

Clinical Assays
(A company involved in medical/biological 'research and
production)

Data Instruments

Digital Equipment
(A computer manufacturer)

Draper Laboratories.
(An independent, non-profit corporation dedicated to
scientific research, development and education in the public
interest. Its main business has been the develop, -rent of-
inertial guidance and navigation systems for lar d, sea,
undersea, air and space vehicles.)..

Honeywell ,

(A corripany that designs,, manufactures and niF a

complete range of computer hardware and sbf., ire
systems, peripheral 'equipment and terminals.)

John Ha ck Mutual. Life Insurance Company

, . .

Massathusetts Institute of. Technology. Environmental
Medical Services, Students/Staff

Millipore
.(A business:involved in the analysis and purification of
fluids.)

Mitre Corporation
(A corporation that refines techniques of large-s:ale system
engineering, design arid 'analysis.)

New England Nuclear
(A manufacturer of radio-active chemicals)

Polaroid.Corporatiori
(The manufacturer of Polaroid cameras)

Prime Computer'

small and'medium-size general purpose digital 1)rn:;...Jter
(A company that designs, manufactures, sells zFnd

system's.)

Society of Women Engineers

Stone and Webster Engineering Corporation
(A consultant firm providing engineering, desig- and
construction services.)

,
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The .:-X.ers reported that the eagernegS of the
teache and students was very gratifying. One
Speaker said, "This was a delightfuly group of
kidsthey were alert, interested, etc. In contrast, a
year ago, I spoke to a grbup of 10th graders at
a suburban school who squirmed and talked all
through my. talk. I may be moving out of the area,
but if I'm here, I'll do it again. Mr. "X" was a
delightful teacher, and I think he'd be glad to have
another speaker." And another commented, "My ,/
talk at High was enjoyable as well as reward/
ing. The students were clearly attentive and inter-
ested in what I had to say. It was brought to my.
attention by the teacher that the students did well
at school. My feelinp was that it is preferable/fo
speak to a small number of interested students
than a large number of apathetic students. )'f I

can be of any assistance in the future, please do'
not hesitate to call." Some personnel people

that being asked to speak by yOur
car supervisor is for them a form/of "job

Stuff i[ responses to field trips waselk very
favorable: For example, one student said, "ithink
that it:is fun to find out about teChnologY because
many new things are cominainto the world and
many people do rot know about-them. People
don't know much about companies (and
computers),.but if they visit a place like Analog
Devices, they Will find out me facts." A teacher
who accompanied. the croup commented; "The
students appeared to be arri,--7- Pd at the various
kinds of engineers. They asked very good questions
about years of study, salary and what engineers do
duringe typical workday."

Based on our experience, iris hard to overempha-
size the amount-of detail tat. went into preparing
for successful field trips-far:-..udents: establishing
dates; cleating conflicts, securingmermiSsion slips
for kids to attend trips, making arrangements for
bus transportation...tOthe companies, and for
luncheon 6rrangerhents as needed. Equally detailed
arrangements were pursued in the case of speakers:
confirMing letters were sent-ro schools, speakers,
and.companies, as illustrated in Appendj.x.C.
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Teachers were urge,
of time to discuss jr
about their classes,:
mation to prepare T

required in fitting ti
/1 classes with the cap.,

found, for example mpanies were less
Willing to sponsor visits middle schools than for
the teachers and counselors or for high-school
classes. Specific dates for student field trips were,
otcourse, individually negotiated, with special
requirements Of srze, age level, and special interest.
In planning visits and telephone convqrsations, the
agenda for the field trip was arrangea between
TSCM and the hosts. Company literature was given

to teachers for class discussion.

h( the speakers ahead
Ttion, inform them
nece.ssary infor-

:s. Flexibility was
or c :fires of the target
,)f the companies. We

Despite;a11 efforts, a..,few things went wrong at the
. last Minute-re wayward bus, a conflict with a roller

skating party,a speaker who miSmarked his
calendar, a teacher who never gdt the.word, a
speaker who had to be out-of-town, or-who was
_,transferred to a different job. Occasionally, also,
despite the fact-nhat teachers were supposed, to
phone the speakeis, the youngsters were not

isufficiently prepared for the event. And, on a few
'occasions, speakers whose qualifications sounded
impeccable were not suitable: some spoke at too'
high .a level and the class was bored; perhaps a
speaker was ipexperienced with young audiences, or
was.scarecr. Still, in the end, WITS provided 46
classroom sneakers and field trips for..31 classes,
es well as the eight workshops which included
participation by 75 speakers, panelists, and facif
itators. As'one satisfied speaker from a company

-said, "We'Whetted the appetites of some Students
in the technical and science area who otherwise
would not have this information." The rrit.itual
satisfaction of speakers and students lays a good
foundation for future collaboration. .
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United States Office of Personnel Management
Washington, D. C. 20415:
Computer Specialists, Opportunities in the Federal
Government, Announcement 420, February 1977
For Starters, Federat Government Jobs that require six
months of experience; a high school diploma; up to 2 years
of college, vocational training or specialized wdrk
experience; BRE-78, January 1979

United States Office of Personnel Management
John W. McCormack Post Office and Courthouse.
Boston, Massachusetts 02109:
New England Region Federal Job Prospects Bulletin,
No. 810-2, Issued: 3/1/80, Effective Until: 4/30/80

Other Services
Teachers and counselors emphasized the impor-
tance of parental influence on their children's .

career choice, and it was generally agreed that
schools should help the parents realize the oppor-
tunities for their children in engineering and
technical fields. How to accomplish this was not so
clear:,Boston schools find that few parents partici-
pate in school-sponsored events. One workshop
featured a speaker on parent involvement, and
conCern about parental support was expressed in
many discussions-throughout the year. In response
to a TSCM questionnaire, students.said what they
mostwanted from their parents is "Encourage-
ment." Cdunselors and teachers suggested inviting
parents on field.tripsand identifying some in
technical fields to speak.

In an attempt to work directly with students and
their parents, TSCM arranged for industry person-
nel officers to beavailable.on a Saturday morning
to counsel parents and their youngster-A about
technical jobs. To offer some'special `attractions;
the meetingwas held at MIT in conjunction with
the .Massachusetts Science Fair r..id the MIT Open
House. A copy otthe announcement of this event
and the accompanying letter to teachers appears in
Appendix B-10. For whatever reason, neither
parents nor children choSe to meet with the
counseling company personnel that day.

Several times during the year some schools or
teachers organized career days. or other events and
asked WITS to identify speakers or other. resources.
Whenever possible,We helped on an ad hoc basis;
but given time commitments for planned TSCM
activities, we were not/able to do as much as we
would have liked.
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In the final June two-
day workshop a con-
siderable amount of
time was set aside for
the educators to meet
in discussion-sized
groups to formulate
their evaiu;.-.t:an of the
program and makelre-
commendations fo r the
future: Their respoisese

was thoughtful, varied,
and valuable: only a'
few highlights can be
summarized here:
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Getting it AD Together:
Educators' Recommendations
Administrative Support

?'Without administrative support, I doubt I'll be able to do much in terms of
careers. The heads of departments need to be involved. My being part of a team
has enabled me to be continually awareto talk about careers. I will continue to
mention careers but feel there is need to keep the team going."

It was agreed by all the educators that administrative support was essential.
Beyond mere endorsement of the program, an administrative mandate is often
necessary to designate priorities and to,permit allocation of staff and resources.
Hope was expressed that there would be continued funding to build on the
preent momentum, encourage participants to continue school programs, and
avoid losing gai'ns made in the schools which participated this'year. There was a
feeling that the position of Career Coordinator zhould be revived in the schools:
some schools have career centers which are little used because they are not staffed
through lack of funds; cot:Jose-lpr case loads need to be reduced. and the signifi-
cance of their roles clarified.' Administrative support is also necessary to help par-
ticipants continue career awareness activities to follow up on students who have
had exposure to the program this year.

Stiff Development'
C.e.

"All faculty members ideally should pe involved so that they have more compre-
,

hensive understanding of the projected job market.. ..Too often, teachers-oper-
ate from within their own spectrum without an appreciation of overall develop-
ment of the student."

"Teachers feel isolated; there is not enough communication with other teachers
or linkages with industry and higher education."

There were repeated requests for, inservice workshops linking math and science
with technology. Participants requested that the workshops-be interdisciplinary,
includin6 \math, science and industrial arts teachers and that summer internships
be made available it industry for educators.

(n order to address fide problem of-low achievement--in-rnath and science, partici-
pants recommended-that-the-re-be a unified curriculum in the schools regulating
scopeand sequence in each math and stienceSubject, including clear definitions

0 of achievement expectations, and requiring a minimum of<five periods per week in
any math or science class.

Counselors need opportiities and strategies for rriotivating minority and female
students to learn about the labor market and technical careers, and for developing
relations between students and engineers and technicians.

Curriculum Development

In math, we need a curriculum which relates.basic skill work in whole numbers,
frectioni, and decimals tp jobs. Specifically, we need 10 lOok at careers and the
specific kinds of math they die. We need.filmstrips and media which explain the
fields of engineering and computer science. In science, we also need to have audio-
visual materials which relate the science learned in class to specific science
careers."
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The participants expressed the need to increase the amount of hands-on material
available to students, including computers. and other materials used in industry,
so that classes.would be more "real-world" oriented. They felt that given the-
rapid changes in technology their materials should be constantly updated and
field-tested, that more and better quality materials should be available for the
middle schools, and that there should be a directory of resource people'from
business and industry; including the services prbvided (whether equipment,
brochures, speakers or site visits), and an annotated bibliography of career
materials related to math and science.

It was suggested that counselors could be especially helpful in developing career
bulletin boards, math and science fairs and clubs, making contacts with parents
to encourage their participation, and increasing work /study opportunities for
students: Counselors could help develop "big sister or brother" programs with
local post-secondaN students.

Collaborative EducationafPlanning

"It's everyone's responsibility to stimulate and encourage the students."

"Itois essential to try to eliminate study, its' apprehension concerning math and
science."

-"The role of the teacher $hoUld be motivational as well as informational.".

There was general consensus thatpositive attitudes about-career options were best
developed within a supportive structure of strong linkages-within schools, across,
schOols; with parents, and in community programs: Programs like WITS can pay

-special attention to developing and.rnaintaining linkage's. Some teachers felt that
. math and science teachers should be encouraged to work 'in teams to teach about
technblogy. Several people suggested that'math arid science Coul:-.! 'oe demystified
if high school students exblaipedtheir math and science` programs, including their,

. problemS and triumphs, to yOunger children, and,college students described and .-
explained their prograMs to high-School students. It was emphasized that teachers

minorshould recognize and encourage even minor successes because competence
deVeloPs confidence.

:The participants felt that im'prbvernents were needed to make a stronger orogen)
Of relations with industries: that the nUmber of role models with urban rootS.M10:,
understand the concerns of students:in Boston should be.increased, and school"
participants should be more closely involved in the selection of speakers'and. site,
visits, which was not possible this year. AdeqUate in- school planning time should
be avaieable inthefuture for this: kind-of input.

Many people cited examples of the good the program had accomplished: one
'immediate achievement was noted by the edu-Cator who said:'

"Since our participation in the WITS Program we have had three students enroll
in an.engineering program at Northeastern University; Several others are plarng
to take adVanced math and science classes in the fall."

There was a general agreement that "career awareness should be a threadthat
teachers weave in once they learn about careers" and that "there is a great need
for these services, and programs such as TSCM should continue.
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Summing Up: Did We Get There from Here?

The primary question that must be asked as the
term of a project comes toa close isto what
extent did the project achieve its objectives? It is
our feeling That we'achieved real progress in

atthe selected Boston educator's to arrive at a
better understanding of _how they might help
their studentslop-articipate gainfully in this tech-
nblogical society. Few programs in the country
have provided so many people in a single system
with so much interaction with employers who
sought to help'in the.educational system, not
simply to go through whatever motions were
necessary for recruiting a work force. The inter-
action was beneficial to both sides, bu the
educators, in particular,:felt that to be of real

.value, some mechanism would have to be provided
for continuing contacts.

We certainly do not delude ourselves that a small-
scale operation like the,WITS/TSCM project,/
staffed by e handful of dedicated people, run on a
small budget, and funded for one year, can make
a lasting difference in the overall awareness by
minority students of the options for employment
in 7cience ancrtechnology. Given the huge social
inequalities in housing and income, the educational
pressUre for minimum competence, an uncertain
economy and its impact upon Schools, how much
can be expected? Certainly the TSCM program
could address only a piece of a much larger societal
situation. We did not escape these larger issuesin
some ways TSCM was a microcosm of social
conflicts that surfaced in myriad ways throughout
the program and could have 'destroyed it but did
not. Some of these conflicts are Worth mentioning
because we think they might be faced by any otheF
mixed group in a common effort.
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. There were inevitable differences in work assump-
tions and style between the universities and the
BoSton schools. To educators in the Boston
schools, academic institutions can look',Iike play-
grounds for people philosophizing about education
and social problems without having' to come out of
their ivory. towers. To academics who take a great
degree of institutional freedom as a matter of
course, the regulations of a large.urban school
system requiring detailed accountallility for time
and procedures, connote an unacceptable :ck of
trust of employees. For example, it came as a
shock to some university faculty to hear that
Boston educators had to sign time sheets upon
arrival and departure from workshops and
expected to leave exactly on schedule,

Educators and employers are also sometimes skep-
tical about each other. Educators sometimes think
that employers would be satisfied with any level
of education, how.ever narrow, as long as it could
supply them with an adequate work force. They
also feel that employers push tax reduction at the"
same time as They expect schools With financial
and personnel problems to do a better job.
Employers., on the other hand, feel that schools
aren't part'of their "real world" and are unwilling
or unable to communicate the work ethic or to
develop competence. But, as one administrator
said at the end of the school year, "WITS shat-
tered a myththat companies are not willing to
come, to the aid of schools and that schools won't
use their resources. Now I know that is not true."

Another difference in perception surfaced within
the MIT/WITS family when one of our educational
consultants expressed: a concern she shared with
some other minority people: "At issue in the im-
plementatidn of any program for a targeted group
is the question whethere affected group
is involved in project management. In.this program
they were not."

Al-though the leadership of WITS, which existed
prior to undertaking the TSCM program, is white,
it was recognized that minorities should have
significant project roles, and minority people, both
male and female, wele recruited as speakers and
consultants throughout the year. We deliberately
asked whites as well as minorities to contribute to
all activities not only because we think 'it unfair to
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exclude those whites who share interest in Bevel
. being the resources of all people, but also because

employers are inclined to overburden minority
employees with community and educational
activities. It is also important in a democratic
society for young people to see that minorities and
Whites share concern about opportunitieS for
youth and that they can work together. We believe
that the WITS staff should build upon relation-
ships with minority:managed organizations who
shared in the TSCM prograrn'to aid them in ex-
panding access to'resources for their own efforts
on,behal f of Boston minority youth. Such an
implicit commitment was made at the close of the.
year, and:we expectto meet with representatives
of minority programs which similarly seek to assist
minority students in the Boston schools.

This accounting has permitted us to reflect on a
difficult but rewarding effort. If we have learned
anything from our experience, it is that there are
no quick and easy solutions to a_problem as
complex as widening students' perceptions of.what
work they may want to do and what they must
learn'toldo it. One cannot create career awareness
for any group in the schoOls simply by furnishing
teachers and counselors with a list of resources: the
person who was a splendid role model when living
in Sudbury may now have moved to Silicon Valley.
Contacts must be made and followed up individu-
ally, repeatedly, and with'gobd humor.

Fortunately, this is a game that any number can
play. In this brochure, we have deliberately in-I
cluded the troubles we'v,e seen" but also, we
hope, the joy and dedication of many people who
participated withus in linking education and work
in practical ways. We hope this report will be
useful te_TSCM participants as they struggle with

Si implementation, to those who fynded TSCM and
others who fund similar programs;.and to people
in companies, colleges, and community agencies_
who might play similar catalytic roles in developing
human resources in our technological society.
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Appendix A-1

LIST OF TSCM PARTICIPANTS

Explanation of abbreviations:
T.A. = Team Administrator
(One of the team members was
selected as the Team Administrator.)
G.C. = Guidance Counselor
Math = Math Teacher
Science = Science Teacher

BOSTON LATIN SCHOOL

Principal : Michael Contompasis,
T.A.: Stacy Johnson
G.C.: Kevin Bowers
Math: Edith Walker
Science: Robert Akeson

CATHEDRAL HIGH SCHOOL

Principal:Sister Nancy Roache
T.A.: Elizabeth Feser
G.C.: Leo Hogan
Math: Richard Thoen

Brother Stephen Wang

CLEVELAND MIDDLE SCHOOL

Principal: F. Robert Lyons
T.A.: F. Robert Lyons
G.C.: William Burke

Iris Husbands
Math: JosePh-Pdkaski
Science: Kenneth Kaplan

DORCHESTER HIGHSCHOOL

Principal: Edward C. Lambert
T.A.: Anthony Dileso
G.C.: Jacqueline Murray
Math: John Hoimes
Science: Yvonne Phillips

HYDE PARK HIGH SCHOOL

Principal: Michael A. Donato
T.A.: Ruth O'Day
G.C.: John Craven
Math: Gerard Quinn
Science: Adelle Jones

IRVING MIDDLE SCHOOL'

.Principal: Richard J. Maloney
T.A.: Richard J. Maloney
G.C.: Phyllis Coughlin

William McDougall
Math: Mel,Campbell
Science: John Sheridan

_

KING MIDDLE SCHOOL.

Principal: Will Ella Brown
T.A.: Robert Dever
G.C.: Paul Connell
Math: Ocie Sydnor
Science:' Brown

LEWIS MIDDLE SCHOOL

Principal: George A. Johnson
T.A.: Joseph Sullivan-
G.C.: Marilyn Stevens
Math: David Thweatt
Science: William Robinson

MADISON PARK HIGH SCHOOL

Principal: Thomas P. Hennessey

G:C.: Thomas Gilarde
Roberta O'Leary

Math: Patricia Tremblay
-Science :Minnifred Conroy

MCCORMACK MIDDLE SCHOOL

Principal: John D. Callahan
T.A.: Leonard Epstein-
G.C.: Estelle Hector & Joseph Ford
Math: Patricia Artis
Science: R. Christine Jordan

MICHELANGELO MIDDLE SCHOOL .

Principal: John P. Breen
T.A.:.John Mullen

Salvatdre Cacciola
Math: Lec Lew
Science: William Marshall

MISSION CHURCH HIGH SCHOOL

Principal:Sr. Jacqueline Colabe
T.A.: 8r. Eileen Shea
.G.C.: Margaret Tampone
Math: Sr. Eileen Reilly
Science: Joseph Fillmore

ROOSEVELT MIDDLE SCHOOL.

Principal: Clifford Janey
T.A.:Clifford Janey-
G.C.: Paul Clancy
Math: Richard Stutman
Science: Northa Lee Lewis

TAFT MIDDLE SCHOOL

Principal: Michael Fung
T.A.: Michael Fung
G.C.: LucoiLaCambria
Math: Ruthann Seck
Science: Janet Ellis

THOMPSON MIDDLE SCHOOL

Principal: Gerald Hill
TA.: Gerald Hill
G.C.: Ivy Beckles & Janet Owens
Math: John Bunker
Science: David Dt nato

UMANA TECHNICAL HARBOR.SCHOOL

Principal: Gustave Anglin
T.A.: Paul DeLorie
G.C.: Cora Ott
Math: Paula Barton
Science: E. Jeanette Burns



Appendix A-2 INDUSTRY AND'UrHER
ORGANIZATIONS PARTICIPATING IN THE TSCM PROGRAM 1979-80

I

Organizations _ ,

Field Trips
For
Students

Site Visits
For
Educators

Speakers
For
Schools

Speaker/M'Aeratar
Participants at
Teacher Workshops

Action for,Boston Community Development (ABCD) X

Analog Devices X X

Army BostoriLDisteict Command X

Army Corps of Engineers X X

Army Materials & Mechanics Research Center X

Army Natick Research Center ' X

Bell Laboratories X

Brandeis University X

Clinical Assays ,.

- -- Data General -Corp . X

--. Data Instruments .

Digital Equipment Corp. X . X

Draper Laboratory Inc. X

Governor's State Youth Council
Factory Mutual Engineering

,

.

G.T.E. Sylvania X

Greater Lawrence Regional Technical School

Hanscom Air Force Base ,X

.

Hewlett Packard X

Honeywell X X

Input - Output Computer

John Hancock Mutual Life Insurance Co. X

Malden High School .
' X \

1.
..---

Massachusetts Department of Education

.

X

X

IX

,

X

\
V 1

\Mass. Dept. of Environmental Quality Engineering

X

X

-

. X

.

.

X

X

X

X

Maas. Division of Employment Security ,

,1--

%

Massachusetts Institute of Technology:
Graphic Arts
Nuclear Reactor Laboratory
Personnel Office
Solar House

. Students /Staff
'Computer Graphics
Arteriosclerosis Center

- L a b - . .- .'

Environmental Medica! Services
. Word Processing Center

Masspep ,, X

miiiipore
,----

x x

. X

.

.

Mitre Corp.

\

--f-
X X,

New England Nuclear Corp.
---1-

X i

New England TeiephoneVo.
-1-

X

Northeastern Untrsity .

Polaroid X X

Prime CoMputer .
X X -

Raytheon X

Society for Women Engineers S

Stone & Webster X X

Tri-Lateral Council for Quality Educatien

. Urban League of Eastern Mass. . X.

U. S. Food & Drug Administration X

U. S. Transportation Systems Research Center-
, University of Massachusetts

.

'Wang Laboratories

Wentworth Institute

Y.E.S. Program .

X

Hosted a'Teachers' Workshop



Appendix A3

'MOM Advisory Group on Organizational Participation

Name Organization
Marianne Abrams Tri-Lateral Council for Quality Education

David C. Blackman. Northeastern University

Robert Borden State Advisory Council on Vocational-Technical Education

Regina Clifton Boston public school parent

Sally Cortese Digital Equipment Corp.; President, Boston; Section Society of
Women Engineers

.Michael Feld Massachusetts Institute of Technology;

William S. Gale Gillette Company

Joyce Grant Boston Public SchoolsOffice of Planning and Policy

Frank Hazel Mitre Corporation

Verniece Hensey Mitre Corporation

Clara Hicks Boston Public SchoolsCurriculum Advisor

Hattie B. McKinnls City Wide Advisory CommitteeB.P.S. ESAA

Michael Odom Digital Equipment Corporation

Pariser Massachusetts Institute of Technology

Sally Patton Department of Manpower Development.

Byron Ricketts Raytheon CoMpany

3 2
1
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Appendix A-4

Statistical Summary. of Workshop Panelists/Facilitators
Male Male Female Female Total Total
Number Percent Number Percent Number Percent,

Black and other minorities 30 61% 12 46% 42 56% .

White 19 39% 14 54% .33 44%

Total 49 100% 26 100% 75 100%

,
Statistical Summary of Speakers at Schools

Male Male ,-. Female Female Total Total
Number Percent Number Percent Number' . 'Percent

Black and other minorities 15 55% 8 ,.. 42% '23 50%
White 12 45% 11 58% 23 50%
Total 27 100% 19 100% 46 100%

Appendix.A-5

Students in Target Classes, Race and Number
Race and - Number of Target Students

Black White Other Total
Boston Latin School i 30 4 3 - 37
Cathedral High School 16 7 10 33
Cleveland Middle School 30 22 6 58
Dorchester High School. 29 6 2 37
Hyde Park-High-School 30 7 0 37
Irving Middle School 23 17 2 42
King Middle,School 29 18 5 52
Lewis Middle School 23 18 .2 43
Madison. Park High_School 18 22----- 10 50
McCormack Middle School 17 20 21" 58
Michelangelo.Middle School 14 12 34 .60

`Mission Church High School . 11 29 1 41

Roosevelt Middle School 22 13 17 57 _,,

Taft Middle School 32 8 14

Thompson Middle School 48 16 1 .65
Umana Technical HarborSchool 18 18. 10 46
Totals 390 237 138 765
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Appendix B-1

.1

APPENDIX .13-1

PERSONNEL C RCULAR

No. 12, 1979-1980
October 11, 1979

WORKSHOPS FOR MIDDLE AND HIGH SCHOOL MATH AND SCIENCE

TEACHERS, GUIDANCE COUNSELORS AND ADMINISTRATORS

To Community Superintendents, Headmasters, Principals and other Administrative Heads:.

'Headmasters, Principals and other Administrative Heads are requested to keep on file
a DATED CHECK LIST signed by all academic personnel under thtir jurisdiction as
evidenCe that each-hasread this circular.

GENERAL INFORMATION: Project TSCM:

The.Emergency SChoOl Aid Act (ESAA) of the Boston Public Schools and Massachusetts
Institute of Technology/Work:in-Technology and Science (WITS) has received funding
fdr the Technology and Science Careers for Minorities (TSCM) component for the
1979-80 school year,

PURPOSE: To provide training for teachers,, counselors and administrators to

.
aid them:in developing strategies for expanding minority student
awareness of technology and science careers through the design of
instructionaL activities which inform them of the practical applica-

tions of math and science.

PARTICIPANTS: A total of 15 Boston middle and-high schools will be selected to
participatein the Project. All middle schools in Districts. 1, 2,

3, 4, 5, 6, 7,'9 and all high school's are eligible,to.participate.,
Each school will be represented by 1 math teacher; 1.science teacher;
1 gUidance counselor and 1 administrator... Five of the fifteen schools

. will be able =to haye two guidance counselors on the team.-.

WORKSHOPS: The workshop schedule
al

Teachers and Counselors Administrators

November 14 .
4-7 pan. November 14 4-7 p.m.

December-15 9-3 p.m. Feb. 19, 20,21_ 9-3 p.m. (choose one)

January 19 9-3 p.m. earch 19 4 -7 p.m.

Feb. 19, 20, 21 9-3 p.m. (chooseone) April 9 4-7 p.m.
March. 19 4-7. p:m. ", .- May 14 4-7 p.m. .

.

April 9 4-7 p.m. June 23, 24* 9-3 g.m7 (2,days)
May 14 477
June 23, 24* 9-3 p.m. (2 days)

. .

.

Compensation will be in acoordance'with tht current collective bargaining agreeMents.

First workshop, November 14, 1979, will beheld at the Campbell Resource Center.

c.

is as follows.: (Some of these will be job site visits/

*Date assumes that June 20 is last day of school.

(over) 33



ACTIVITIES:. The workshops will provide.'opportunities for personal interaction
with people working in technology and science. The orientation to
careers and implementation ideas will aid schools in orienting
students to the work world. Material presented will suggest career
options for students with varying interests, abilities and educational
interests.

1. Workshops: Areas covered will include'labor market orientation,
resource materials, professional organizations, publications,
programs serving minorities, labor unions, site visits (training
programs; etc :), speakers from industry, role models, applications
of math and science, career awareness in science and technology,
instructional strategies, resource identification.

2. In-School: SchOol team members will develop activities for students
based upon workshops. One job-site field trip per school may be
provided, and funds will be available to purchase technology and
science career related curriculum materials foraachsdhool.
Participating teachers will also receive a roster of people from
related indUetries who will be available to deliver presentations
and demonstrations to their students. Also, Hubert Humphrey Resource
Center cluster planners will be able.to provide technical assistance:

REQUIREMENTS:: Approval of Headmaster or Prihcipal for delivery of TSCM curriculum
to your students.

PERFORMANCE RESPONSIBILITIES:

Teacher,' participants in the TSCM Project will be expected to:

1. Attend workshops.
2. Administer pre-post tests to their students (at least one class) in or rer

lated to awareness of technology and science careers. Test will take less
,than 30 minutes.

3. Incorporate into their lessons the materials and ideas obtained at training-7--
workshops.

4. Plan to involve persons in 'technology and science careers, including minorities,
as guest-speakers to discuss career options with students (with Headmaster
and teacher approval).

Counselor.participants in the TSCM Project will be .expected to:

1. Attend workshops.
2. Communicate regularly with. team members to identify students for counseling

with respect to technology andtscience careers and, for high schools, related
elective courses, and cooperate with teachers in planning career related.

activities.

Administrator participants in the TSCM Project will be expetted to:
si

1. Attend workshops.
2. Gain knowledge of the TSCM program, and, as much as possible,'facilitate the

project reaching its'goals/objectives.



PREFERRED QUALIFICATIONS:

1. Interest in providing technOlogyand science career information to your
Students.

2. Flexibility in your teaching style to incorporate gained ideas, inforMation,
curriculum.

3. Willingness to alloW a gueSt sPeaker(s) to address your/class.
4. Special concern about how to encourage minority students to prepare for

careers in science and technology'.

APPLICATION PROCEDURE:

Math and science, teachers, guidance counselors and administrators (when not Headmaster/
Principal) should apply to their Headmaster/Principal in writing by October 31, 1979.
Headmaster/Principal will then select participants from his/her school and complete
the attached -application form. Each interested school will Submit an application with
1 math teacher, 1 science teacher, at least 1 guidance counselor (maximun Of,2 - ranked
in order) and 1 administrator as a team for the Project. Schools with less than a full
team will be considered for participation after schools with complete teams. Headmasters
and Principals are asked to make every effort' to insure balanced race and sex representa-
tion on each team.

SELECTION OF SCHOOLS:
/1

Final selection-of participating' schools will be made byithe TSCM staff in conjunction
with the tepartment of Curriculum and Competenclf Boston' Publi6 Schools.

Headmasters and-Principals Of.interested Schools.shoul4forward'the attached apPlication
form to Richard Deveney, Coordinator., TSCM Component,,ESAA Office, 26 Court Street, °

Boston, MA 02108 by November 5, 1979. All.applicatiOns will be acknowledged in writing.

The recruitment, selection and assignment policies and procedures of the Boston Public
SChools are covered by taderal and state npn- discrimination laws, by federal court
ordeisand by affirmative action policy of the host6n School Committee. QuestiOns

.

regarding recruitment should be addressed to the Office of Personnel Recruitment, 726-6592,
Questions regarding assignment should be addressed to the Office of Equal Opportunity,v.
726-6364.

FOR FURTHER INFORMATION; PLEASE CONTACT4IbHARD DEVENEY, ESAA COORDINATOR, 26 COURT ST.,
BOSTON,-MA 02108, Telephone 726-6525.

'CLARENCE COOPER
/ Director of Personnel Management

Attachment

35



ReSpoinseto PERSONNEL CIRCULAR NO. 12, 1979-1980

October 11, 1979 4

Richard DeveneY, CoOrdinator
ESAA Office
26 'Court Street.
Boston, MA 02108

j APPLICATION FOR PARTICIPATION IN

.TECHNOLOGY AND SCIENCE, CAREERS FOR MINORITIES

(School) (Date).

The:following math and science teachers, guidance counselor(s) and administrator
have been selected to apply to participate in the TSCM Project. Teacherd, counselors

and administrators agree to implement the'performanceresponsibilities ad.indicated

in this circular. , .

Signature Race Sex. Courses now teachin & rade level where aliCable

Math Teacher
/

. Science Teacher

Guidance Counselor
(1st _Selection)

Guidance Counselor
.(2nd Selection)

Administrator

Thiscoundelor may not be allowed to participate.
Schools will be notified.

Rank ,(If teaching, courses only)

I agree to allow the'math and science teachers to incorporate some technology

and science career awareness curriculum into their courses.

Beadmadter/Principal
(Signature)



Appendix B-2

TEACHERS

Your input is essential for planning the TSCM program and to make the workshops as interesting

and useful as possible.- So We can help you; please help us by giving.us realistic and com-

plete answers. Feel free to continue your answers and to add comments on the extra sheet.

Some of the data will be utilized'also for project evaluation. Your personal identifying in-

formation is necessary for payroll purposes. We realize that everyone's time is limited, and

to minimize the paper work; we have consolidated all the infoiiiiatiod in one forma Please

return this form in. the attached envelope by November 71. WE DO APPRECIATE YOUR COOPERATION!

Name

Home Addre9s-

HOMe Phone-

SOcial Security Number

Times available for occasional meetings with Richard Deveney:

School

School Address

School Phone

Race

Specify Times of Day

Monday- 1

Tuesdi)'T

Wednesday

Thursday

Friday

Sex

What courses do you teach? (Please specify titles, grade levels and number of classes.)

Approximately how many students 'do you teach per saiool day?

White

Male
Female

----1Black Other Minority

DURING THE COURSE OF THE`197879 SCHOOL YEAR:

1. In how many class sessions, if any, did you include career awareness activities, curricu-

lum or materials? .'

None 1-4 S or more

Approlamately how much time did you spend during the year conducting these activities?

1

Leas than 3 hours' 3-10 hours Over 10-hours

If you have conducted such activities, please give examples.
1

. IDJ.d you take your'classes on one or more field.trip(s)? No Yes .If yes, how many?

Purpose and location of field trip(s) ,

What would you like tolsee done in the future to facilitate a field trip for a math or a

science class?
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3. Have yob had spaakers address your classes? No Yes If. yes, how'many times?
Pleage explain briefly how you arranged for the speakers, the Subject matter, the speaker's
title and affiliation, and what you thought of the.impact cn students.

. What career materials; if any; have you used in yourmiath or science classes? None
-- If you have used career materials, please give a few of the best names) and source(s).

5. Related to careers, which.of the following have you obtained from a school. counselor?

Nothing Career Materials Other Information (Pls. specify)

6. How frequently have you discussed career related issues with:

Number of Times
Ne.Ver 1-4 5+ Pls. comment on the nature of the discussion.

...an individual student

...a school administrator

..'.your department head

...a guidahcb counselor

..a career educator

...a school librarian

...another-teacher

...a parent

7. Have you used a Career Information Center? No , Yes . you have used it, pleaSe
explain:in detail how often, for what students, etc.

GENERAL INFORMATION:
I

8. IS your school paired with a businessfirm or university? No Yes . If yes, what
firm?' . What university? . Has this
pairing been of use to you or your students? No Yes . If yes, please explain how.

,

9. What community resources (e.g., Boston. Volunteers, Jobs for Youth, 'etc.) are available
to your school to assist you in planning career related activities? If you haVe used ,

them, please explain how.'
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10. Have you heard of the MaSsachusetts Occupational Information .SyStem (MOfS)? No

Have-youused it? "No- Yes . Pease comment.

11.- Please describe\briefly'your participation in the following during the last three years:

P1ease specify subject matter, sponsoring institution, etc.

in-serviceprogvams

courses
;

professional meetings

12. Please'describe brieflY ways (e.g., work experience, T.V.,readingi relatives, friends,
college courses, YMCA or YWCA, etc:)4that have informed you about:

..:car. ers in technOlogy'and science

...minority issues

13. What limits your capacity to implement activities related to careers in .;your claSsroom?

14. What would you like to learn aboUt careers in technoldgy and science this year?

15. What do you think,can/should be done to encourage middle and/or high school students to:

pursue math,_scienceand technical courses?'

16. Please suggest ways to involve parents in meeting the objectives of this year's program.

Thank you for your coopergtion!!! 39



Appendix B-3

TEACHERS' QUESTIO AIRE SUMMARY (22)

!What limits your capacities to implement act ities related to careers in your classroom?

8 -time -

6- career materials on science/technology
5 -own lack of knowledge
3-student motivation
1-math & science phobia
1,-class size

1-no AV equipment

Quote: "avoid assemblies."

What would.you'like to learn about

1-disot-der & confusion

1-students not thinking at all about careers
(9th grade)

1- students have career ed twice a week-
don't_like it in clasd

1.space

careers' in technology'and science?

9-skillb heeded
6 -job descriptions
5-job outlook
-4- motivation process
2- financial aid available'
.2-guest speaker available
, 2-information sources
1-information on use of algebra, calculus,

1-how to-use them to motivate. students..
1-nothing in particular
1-,,eliminate phobia

1-evaluate test results
1-finanCial benefits
1-how employees are evaluated .0

1-on-the-job training
trigonometry to explain to middle school students

What lo you think_can_bedone_to_encoura e_students-to- ursue,:math--sclence-&-teCh;--cereers?

3-hands-on experiences
3 -role models
2- build, interest

2-inform them
2-make math fun-
1-part-time job
1-present practica

Quote:

1-guest speakers
1-field-trips
1 -do -mall possible

,,,1=illustrate requirements to get jobs
future technological changes

1-good communication (family-students),.
of math/science 1-no theoretical math&science 'until high s'chpol

only'students that have measured success in math and science can
be expected to pursue a rigorous course of study.in such subjects."

Please suggest ways to involve parentsin meeting the objectives of this year's program.

5-parents as guest speakeiS (survey. them'&find if any are in tech., fields)
-4-,-.=Chaperones - field trips . -----2Brodhure on jobs
4-pay 1-neWsletter
2-make parents go on field trips' 1-parent group
2-inform them 1-churches
2-REPC 1- career day .

2-invite to school to hear speakers 1-achool activities
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Appendix B-4 Letter to Math and .Science Teachers About Target Classes

vvitg MIT
Project on

Boom 20C228 Cambridge Telephone
Massachusetts Massachusetts 617-253-7378

Work in Institute of 02139
Technologyechnology

and Science

Dear Math and Science Teachers:'

We would like to use this questionnaire as an opportunity to expla'n
this year's program to the students in your "target class".. We would lik
to convey_, several ideas to yourstudents: we would like them to know that
the project is an effort to help them to think about their own futures,
and that the choices they make in school do'have real impact on their lives
as they,make career choices. We hope that the speakers from industry and
the field tripsswill convey to students what technical and scientific careers
are all about,.and why.skills in science and math become increasingly impor-
tant with the development.of modern technology. We want to convey to your
studentsthat technical and scientific careers can be real and. viable
options for them, andthat 'these careers tend to require some exposure to
academic material in science and math.

The results of this quest4onnaire could be used as a basis for some
class discuSsion about careers, and, more specifically, student attitudes
about careers which deal with science and technology. We've thought about'

some possible topics fclxIdiscusslon which we hope will be useful for you in
the classroom. First, Jhat jobs do your students think they might want
to be doing in thefuture? How much education do they think is required

for these jobs? How much do they actually know about, available jobs? .

Second, how do students think that their counselor could assist them in pre-
paring for their eventual career? (It may be .helpful to involve the coun-

selor on your team in"this diScussion).'--Third, what "type" of-Person do
students think are involved in scientific ,nnd technological'careers: "brainy-

types"? Men only ?' Or do they-think. thateveryone can -gain employment in
these jobs?. Do they think that the opportunities.are equalfor women,, blacks,
Hispanics? Fourth, would any of your students like to make any 'speCIfic

suggestions for you to share with us concerning this year's prcigram? Fifth,

what courses do students think are imPortant'to take'when preparing for
careers in science and technology? Sixth, do your students think that

a mathematician,does math exclusively? Does a scientist perform experiments

and do noping What skills besides math and science skills-are
necessary to effectively perform jobs in science and technology?

We hope that your class discussions and the results of the question-
naire will help You become more familiar with your students' career interests,
'and with their'ideas, their aspirations, their expectations. We, would

also like to encourage you to advise us of your particular needs and your
'ideas as.we recruit speaker's and arrange site visits with our industry friends.

Merry. Christmas! Happy NeroJear!
- The WITS Staff -

41



J.

c.
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Appendix B-5

wits MIT
Project on
Work in
Technology,

and,Science

Room .20C-228 Cambridge Telephone
Massachusetts s , 617.253-7378
Institute of
Technology

02139

Return of. Pre-Test - Ricilard Beveney 'will pick up the Pre-Test results
from you at your school beginning'1/10/79. Please try to have
them completed then.

'.!Target Class" Composition'

Composition of target class:

' White Black Other

Male

Female

2. What time of day does this class meet?

time of day W. Th

I I

F

3. To help-Us in planning our program, please comment on your target class:

Name of course:

Topics covered in class:

Reasons for choostng this class: (such as; class behavior, ability

level, motivation, special interests of students, etc.)

4. .Row many of.the students in your target clss are also in the other

target class,in your school?

.5. Might it be possible to plan simultaneous programs' for both targdt

classes? Yes ' No. Please comment on how. this might be arranged.

A



Appendix B-6

TECHNOLOGY AND SCIENCE CAREERS FOR MINORITIES WORKSHOP: Nove

1
ber 14, 1979

EXPLANATION OF PAYMENT:

/

Participants will.be paid in accordance with MIT Accounting 0 ice procedures in Febluary

and in June. No taxes will be deducted/ from your check, but you will be expected to'

. .

report your income to the IRS. Any questions concerning payment should be referred to
- Jennifer Porter at Project WITS. /

/
. /

/ .

SITE VISITS FOR EDUCATORS AND STUD ISIS - SCHOOL VISITS/BY INDUSTRY PERSONNEL:.
.

.

In cooperation with technical an' scientific indust les, WITS staff is'planning to rovideJ
site visits in a,variety of organizations 1.1: the greater Boston area.

/

.

.

I

WITS r/ teralso establishing a r ter of names of
/
p er sons working in.many.technical antiscientificjobs who will come to a school. A/speaker, in.someocases a team, will b avail-

ableable a few times between February and June td" talk to math and science classes. Mc)re in-

formation regarding site visits and .speakerg will be provided at the next workshop and a
complete schedule will be ready in January. If.youhave any questions regarding these
events, please call Nadine Rodwin at Project WITS.

/

HOMEWORK! Please complete the questiOnnaire and return it to the WITS office'before
November 21. An addressed and stamped envelope is enclosed.

AGENDA:

4:00 to 4:10 p.m.

4:10 p.m.

4:25 p.m. '

Sign in.

Edith Ruina,.Director, Project WITS
Richard Deveney, ESAA Coordinator,

Welcome from the office of the Superintendent of

Boston Public Schools

4:35 p.m. Arthur E. Carter,-Honeywell, Manager of EqUal
Employment Opportunity and Ethployee & Community
Relations Programs

5:00 to 6:30 p.m. Workshops in small. grOups. Dr. Strickland and
group facilitators

6:30 to 7:00 p.m. Report of small groupg and general discussion

1
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Appendix B-7

.TSCM WORKSHOP EVALUATION

TO: TSCM PARTICIPANTS

:Please help us help you. by letting us-knOW'your reactions to the workshops so far!

Please check one othe following:,

Math Teacher Science Teacher Guidance Counselor

Workshop #1-Nov. 14, 1979-Campbell'Resource Center:

Arthur Carter, Honeywell- speaker -on- minorities

Strickland, et al- discussions of student
motivation

Workshop #2-Dec. 15, 1979 - Wentworth Institute:

Panel of"minority role models

Norma Clarke on Mitre/Madison'Park H.S.

Wentworth President's talk on nature of
..engineering related careers

Wentworth Admission OffiCer

Small group discussion of wh Boston
minoritieg don't participate inn technology
and 'science

Meeting with your school tea

Workshop #3 -Jan. 19, 1980-Northeastern University

Y.'Williams Sarles' talk on "What an Engineer
'Does"

:Mary Kay Tetreault-use of career materials

Northeastern presentation-

Meeting_wiin your school team

What have you liked most about workshops so far?

Please check:
Slightly No

Excellent Valuable Valuable Valuable

What have youliked leas\t about.workshops so far?

What are your suggestions/comments re futureworkshops?

THANKS!

THE WITS STAFF

44
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TO: TSCM PARTICIPANTS.

Please help us help you:by Zettingus know your reactions to TSCM workshops:and activities
conducted so far!

me School'

Site Visits (Please rate only yours):

riblaroid

.Analog Devices

Millipore Corporation

Please check:
:Slightly Not_

Excellent Valuable Valuable Valuable

Hewlett Packard

As a result-of your site visit, is your attitude about working in technological fields:

more positive

more negative

unchanged if continue to see advantages)

unchanged (I continue to see problems)

feelfree to ,explain your responses on the Other side of the page:

What could be done by WITS to improve future site visits for teachers?

What could be done by industry to improve future site visits for teachers?

Have your'students had a-speaker? YES NO field trip? YES NO

Speaker:(s)/Name of Industry Field Trip/Name.of InduStry.

-1. .

2.

Rate students.response:

Speaker: POSITIVE 10 9 8' 7 6' 5 4 a 2 1 NEGATIVE

Field Trip: POSITIVE 10 9 8 7 6 5 4 3 2 1 NEGATIVE

How did /Will yoU preparestudents for a Speakeror Yield trip?

,11

.44N.What kind of followlup did/will you have?
oP
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HoW. any times has your TSCM team met formally or,informally?

0 1 2 3 4 5 or more

Please describe any hands-on materials you have used to help students understand technology.

Are there other resources you have found helpful? Please describe..

Please indicate how you have used the materials you have received in this program.

class discussions informal counseling

homework assignments a. 'individual.

leisure reading b. group sessions

special projects formal counseling

(Please describe) planning with the'.
TSCM team

Workshop #4 - March 19, 1980.- MIT:

Group discussion on implementation strategies

Panel on computer-related careers

What did you like Most about the workshop ?.

Slightly Not
Excellent Valuable` Valuable Vali/able

What did 'you like Jeast about the workshop?,

Additional comments/suggestions:

441,
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Appendix B-8.1 School Team Memo re Need for Evaluating Year's Program

wits MIT Room 20C22E3 Cambridge . Telephone
Project on 'Massachusetts Massachusetts 617-253-7378
Work in Institute of ,02139 .

Technology Technology'
and Science

TOT 1SCM SCHOOL TEAM

. .

We o not know whether this or any other career exploration program
aril be available next y'car. However, if one is available, it. would

be aluable to have feedback from the partidipants in this year's
TS prOgram; If no formal program is available, there may still be
th gs that individuals or schools could pursue.

Ba ed upon your 'experiences this year, we ask your school TSCM members

t discuss the questions attached as they relate to your school. One

m mber of your group should summarize the group's thinking on the buff-

oZored sheets.

Please read aZZ of the questions aloud before beginning discussion so
that you can --&-Cide in what sequence people would like to discuss them.
We hope that you will be able to cover most of them, but your team may
want to select some questions for Zonger-discussion,

We plan to review all of the schooZ responses to use in planning the
Jyne meeting.

Thank you for your cooperation!

May Z4, Z980
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Appendix B- 2

INSTRUCTIONS FOR RECORDING YOUR TEAM'S ISCUSSION--

Please record your team's responses in as. much detail as

possible. A separate sheet is included for each question.

PLEASE RETURN. TO RICHARD OEVENEY. BEFORE YOU LEAVE THIS EVENING.

If a similar program were available next:Year,-would you like to continue
participatinqUn .t? Why pr.whinot?

. ,

2. Is it important to take time from regular 'curriculum to focus on career
exploration? :Why or why not?

3. What. other staff membeis in your schOol could /should be involved? ,Why?

4. Does this program.lend itself better to math or science teachers,:
counselors oriadministrators?

5 Can you suggest ways of relating career development to: 'language arts,
social studies, art or. otherlsubjects?

6. Can you suggest ways of cooperating with other schools?
co

7. Can you suggest bow a program like TSCM can be made more useful to, your school?

planning8. If planning time were available atYour;school: a.) who should be involved;

b.-) what is the best time; c.). what types pf things should be discussed;
d.); how'shouldthe planning process be structured?

\
i

9. What specific
i

purricullim related tomath and science would you .like to

have availaillelto promote career development?

.

10. How can counseling /guidance at you'r school' encourage students to prepare

for technical arid\scientific careers? .,

,

11. Assumingthat you are not part of a TSCM prograM.next year, what specific .

career awareness actiVities will be conductedat your school?
N.

. -

Name

School .

Name of Discussion, Leader

40
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Appendix B-9.1

wits MIT '3' Room 20C228 Cambridge Telephone
Project on Massachusetts Massachusetts 617-253.7378

Work in Institute of 02139

Technology. Technology
and Science

NAME SUBJECT DATE

Dear Student:

We are asking you to help us think about what might help you or other students learn about

careers in the technological. fields. Ygu have had some speakers, some printed materials

and a field trip to an industry. We want to know what studenvs ink is useful or them.

Thank you for Your cooperation!

Please circle your rating of each speaker and, field trip. 10 means/TERRIFIC, 1 means BAD

NEWS.

Speaker #1

'Speaker' #2'

Field Trip

10 9 8 7 6 5

(name & company)

10. 9 8 7 6 5

(name company)

10 9 8 7 6 5

(company name)

4 3 2 1

4 3 2 1

4 3 2 1

1 Say one or two things you found particularly new or interesting in the above.'

2. What have you read about careers in technology this year? Please name or describe.

3. What sjbjects do you think it is important to take if you want a job in a high technology

company?

'4. Do you think you have a-better idea now about what technicians, engineers and ,scientists

do than yoU'had before this school year?) Much Better_ A Little Better -Same.

What do you think all students ought to learn abotit careers in teChnblogyi

. .

,
J6 What would you like each of the following to do to help you next year to think' about your

future career?

Math Teacher

Science Teacher

Counselor

Parent(s) or Guardian

7. Improving technology means making things work better.
you would like to understand more. or to-improve?

44.

Can you givd,lexamPles of t.echnology
.
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Appendix B-9.2

wits MIT Room 20C228 Cambridge Telephone
Project on Massachusetts Massachusetts 617.253-7378
Work in institute of 02139
Technology Technology ,

and Science

Dear. Math and Science Teachers:

Many of you have wanted to have a better sense of student reactions to speakers, field trips
and materials. At the very least, WITS also wantsto take advantage of the TSCM. program
to involve z:2 in recommending what ought to be done based upon your students' and your
reactions this year. Therefore, we ask you to:

Z.) have the students in the TSCM target class complete the questionnaire
that we have preparedbe sure to remind students of names of speakers
and companies to write in on their forms;

2.) siimmamze their responses on this form and return your summary in the
self-addressed stamped envelope;

3.) put the student forms back in the envelope in which you received them
, and bring them to the June meeting as a basis for further discussion.

- °

Thank you for your cooperation:

Name of.Teacher

Subject

No. of Students Responding

Date

NUMBER OF STUDENTS FOR EACH RATING .

10 7--- 6 5 4 3 2 1

Speaker #1

Speaker #2 '

Field Trip (,
,

PLEASE SUMMARIZE THE STUDENTS' ANSWERS TO QUESTIONS.

1. Say one ortwo thingsyou found iarticularly new or interesting-1n the aboVe:s.

r

2. What have you read about careers in technology this year? Please name or desCribe:

\



t,

3. What subjects do you think it is important'to take if you want -ajoh in a high technology

company?

,
4. Do you think you have a better idea now,about what technicians, engineers and scientists

do than you, had before thig school year? (Please indicate, how many responses.)

Mtich Better A Little Better Same

5. What do you think all students ought to learn about careers in technology?

-4(

6. What would'youlike each of the following to do to help you next year to think About your

future career?

Math Teacher

Science Teacher

Counselor

ParentCs) or Guardian

7. Improving technology means making things work better. Can you giVe examples of technology

you would like to understand more or to improve?
,*

.
8. :Do you have some special thoughts?

.

. / ,
- 5/14/0
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Appendix B-10 Letters to Teachers

Room 20C.228 Cambridge Telephone
Massachusetts Massachusetts 617-253-7378
Institute of 02139
Technology

wits MIT
Project on
Work in
Technology
and Science

,

A SPECIAL INVITATION TO PARENTS AND STUDENTS *

In cooperation with the MIT Open House Committee and with
the WESTINGHOUSE SCIENCE:FAIR.FOR MIDDLE Aft HIGH SCHOOL
STUDENTS; MIT/Project WITS would like to invite you to an
Open House .43n Saturday, =May 3,'1980.

WITS/TSCM staff members will be on 114nel Ito greet you from
11 a.m. until 1 p.m. in the, West Lounge of the -MIT Student
Center. MIT students will Se happy to gi \re you a short
tour of the campus and its acilities:

Industry representatives will be available to discuss with
you and yoUr children the many career opportunities in
technology and science-related coMpanieS in the Boston area.

Coffee.nd refreshMentS will ,.be provided

The WITS/TSCM staff look forward to seein
May 3! ,

Par ing :

%

Student Center'
: .

you on Saturday;
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wits MIT
Project on
Work in
Technology
and Science

April 16, 1980

_ Dear Colleague:

This SPECIAL INVITATION FOR PARENTS AND STUDENTS is to be distributed as

part of the TSCM program. hs you know, involving parents in their,
childrens' ed4gation through career aiiareness activities is an eSsential
component of our program. We expect the MIT OPEN HOUSE and.the
MASSACHUSETTS STATE SCIENCE FAIR on. SATURDAY, MAY 3, to he very interesting
and worthwhile'events,-,and we hope that parents will take this'opportunity
to explore job opportunities in science and technology.",

We have organized our Parent/Student event in the following manner: '

WITS /TSCM staff members-will be in the WEST LOUN0E. of ':lie' MIT STUDENT

CENTER frOrti 11 -1 p2m. Coffee and refreshments will be served,' MIT student
guides will ;take interested parentsaridthe.i.r children on tours of MIT and:.
PARENTS WILL BE GIVEN THE OPPORTUNITY TO RAISE QUES9=NS AEOUT TECHNOLOGY
'AND SCIENCE- RELATED CAREERS WITH .INDUSTRY REPRESENTATIVES.

The SIT OPEN HOUSE and the MASSACHUSETTS` STATE SCIENCE FAIR events', which
will be conducted from:l0,a.m. until 3 p.m., will include: a CHEMISTRY,

MAGIC SHOW, an exhibit -by the SOCIETY OF V1UMEN ENGINEERS, a display by
GREENSPEAK(a method of using lights to advertise Open House eN'ents), and
many HANDS-ON:EXPERTENCES, DEMONSTRATIONS and EXHIBITS involving COMPUTER

TERMINALS and other MIT LABORATORY FACILITIES. The science.f4r will -.
preSent SCIENCE-7PROUECTS INVENTEUAND ASSEMBLED BY HIGH SCHOOL STUDENTS

froth the Greater Boston area,

PLEASE URGE YOUR STUDENTS-TO'BRING THEIR PARENTS AND COME C:r0I2' THE FUN.

YOU MAY WANT TO SUGGEST.:THAT.STUDENTS LOOK:DLIT FOR THE SCIENCE AD'1N

THE BOSTON GLOBE, AND YOU MAY ALSO WANTO.POST,TII,EAD ON THE a?_:UOOL
BULLETIN BOARD! . /

THE WITS/TSCM STAFF
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Appendix C-1 Explaining TSCM Program to Organizations

wits MIT , Room 20C-228 Cambridge Telephone
'Project on Massachusetts Massachusetts .., 617-253-7378
Work iq institute of 02139
Technology Technology .

and Science

you will recall our phone conversation about the MIT/WITS TECHNOLOGY AND SCIENCE
CAREER$.FOR MINORITIES (TSCM) program. WITS is planning prograffis for Boston

.

educators so--that they can increase minority students' interest in math and
science and expand their awareness of technology and science. careers as described
in the enclosed Boston Public Schools Personnel Circular,

The gist of what we need from you involves industry visits for secondary school
students and school visits by industry personnel between-January 20, 1980 and
June 10, 1980.. . .

Industry Visits. for Students: We need:companies that will host visits
, for math or science classes of 'about 25 students. About 30 such field

. trips (i.e., 2 per schdol) will be required. We hope that your company
will host more than one such trip.

School Visits by Industry.Per§ohnel:' We need -enthusiastic and articulate
technicians, engineers, drafters,-programmers, personnel repreSentatives
and otho:s-whO are willing to talk to a class at a Boston'school during
school hours or to a PTA'or teachers' group in:the evening or on a Saturday.
It would be desirable to have a fair sample of minorities among the dis-
cussantS,:but anyone who 'can encourage youngstersi'inclpding minorities,
to pursue technical and scientific careers is Welcome. They could discuss
their jobs, their own career development, an application of science or
math-concepts in industry, the outlook for technology and science careers
and opPortdnities for minorities in these careers or other-related topics.

About 50. to 60 visits-(1',;.J to 4 per school) will be required. We hope
that your company will make personnel available for several visits. Two
talks per visit would work best, one.to a math class and one to a science
class. Experience suggests that-the most effective way is for a team of
2 or 3 -persons to visit :a school. This allows different specialists, for
,example, an engineer and a tw,hnicIan, to explain law they work together.
It also prevents laSt minute cancellations in ease of one person's illness.

We need-your support to help minority- youngsters prepare for career opportunities
about Which they know practically nothing'. Your most effective cogtribution would'

---be -fo-tangibly -encotrrage,some:,oryour employees to participate;--The enclosed forms
should be completed by thosein charge of the student site visits, as well as by
those who wish to visit a school. May!we suggest that you coordinateyour company's

-..participation by asking employaeS to return the forms to you. Of course, we also
need the forms, but you mightwant to keep copies and a list of your participants
for your files. --I

L.+



As soon as.;convenient, we should know the extent of your commitment, so that we
can present tentative plans to the teachers' workshops in NoveMber and December.
Specific arrangements for dates and times will be made after January 20, when
either a Boston teaeher or WITS staff member will get in touch with you. In addi-

tion to circulating the forms and the information contained in this letter, you
might want to publicize the TSCM project through your in-house publication.

Thank you any help you might be able to provide. We look forward to talking
to you and to planning specific events. :Please do ncthesitate to call if you
have any questions or suggestions.

Sincerely yours,

Nadine Rodwin

ap

Enclosures:
,BPS PersonneITircular, No. 12, 1979 -1980, October 11, 1979.
10 Pink SET Roster Forms.

P.S. Perhaps your organization is already cooperating with similar programs,
such as Mass PEP or the Tri-Lateral Council. If so; we want you to know that
we are coordinating our efforts with these groups so as to put minimum strain
on limited resources. Our program offers you an additional opportunity to develop
the interest of young minority men and women in pursuing technical careers. .
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Appendix C-2

JOIN THE SET ROSTER

SET
for encouraging Boston minority students to,consider careers iii

Science, Engineering and Technology

The Technology and Science. Careers for Minorities (TSCM)

-Project, developed under a grant from the Emergency School Aid

Act, seeks to develop a roster of resource people. 'These peo.ple

will directly participate-in an effOrt by the Boston schools to

_increase minority preparation for technological careers.

The SET ROSTER will involve educators, parents, -and college

students, as well-as' scientists, engineers and technicians. They

will serve as advisors, consultants, speakers, role models,. rutors

and guides for site visits and field trips. The Roster members

will demonstrate that there-are real opportunities for male and
.female minority students whoNprepare for technological careers.

Most teachers, counselors an,d studentschaye little or no

opportunity to become familiar witkthe world of work in techno-
.

logical industries Hence too few students consider careers in

C) those industries.,. For young people,. there is no substitute for

z the personal communication that SET members will provide as .they

demonstrate examples of technical and scientific work and talk

about their own-career development\

We appreCiate that for everyon&,,time availability is a

problem, and we'll take careful account of that when we ask for

help.

If you would like to be a member ofthe'SET ROSTER, please

complete the attached form and return it Co the WITS office as

soon as possible. If you know others who mf'ght be interested
Oh; in joining, please pass on this information, dNr phone the WITS

office.

wits
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wits MIT
Project on
Work in
Technology
and Science

Room 20C-228 Cambridge Telephone
Massachusetts Massachusetts 617-253-7378
Institute of 02139
Technology

Please type or use
black ink.

TECHNOLOGY AND SCIENCE CAREERS FOR MINORITIES (TSCM) PROJECT

SET (Science, Engineering and Technology) ROSTER:

The Project seeks a wide range of professional, technical and support personnel to inform
Boston students about technology and science career options. If you would like to contribute

to the effort to encourage minorities to prepare forc-technology and science careers, please
complete this form.

Name Race Sex

Company Department

Address Phone

Title and Description of Work

Which of the following will/you be able to, undertake between January 20,and June 10, 1980?

1. Arranging a group visit at your Company during.the work day for about 25 students,

2. Speaking at. a Boston school to a class:' -for example, about your own job and career .

'development, job options in technology,and science or a science orMath related

topic of/your choice. (Please specify.)
, .

3. Pregeniing information to parents-and teachers concerning student career choice,
educational requirements for jobs, etc.

Will you be available during: school itours 'evenings Saturdays.

WITS will secure emplOyers' support of employee partiCipation. 'Would that be desirable in

your case? Y- Yes No ; Doesn't Matter

Please list company or :professional publications and audio/visual materials useful for teachers'

or students.' -

Please,destribe related activities, if any, in.which 'you have previously been involved.

,

Please describe any organizations you are/or have been affiliated with that have similar ob-

jectives to the TSCM Project.

. .

Please suggest others who may be interested in being included in the SET Roster:

Name
Address

Name
Address

Name
Address

Organization/Position
Phone

Organization/Position
Phone

Organization/Position
Phone

PLEASE USE REVERSE FOR ANY COMMENTS/SUGGESTIONS. 10/26/79
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Appendix C-3 Memo to Speakers Confirming Arrangemen-ts

wits

t

MIT 1 Room 20C-228 Cambridge Telephone :
Projection ''' Massachusetts Massachusetts 617-253-7378
Work in . Institute of 02139
Technology Technology
and Science

We are delighted that you have agreed to parqicipate in the.TECHNOLOGY
AND SCIENCE CAREERS FOR MINORITIES.(TSCM) prOgram.by speaking at a
Bostoh school.

Enclosed is a confirmation sheet which provides the exact information
about the time, place and other particulate of the event. The teachers
involved are'also receiving copies of-this-form and will be calling you
about one,week before the scheduled 'talk/to tell you something about
their students and to find out more 'about you so. that they can better
prepare their class. Also enclosed-is/an overview of the whole program
so .you cane see how your talk fits into the broader framework...1.i,

Please don't hesitate to call.if you(have any questiOns.' Many thanks

for your help in this. worthwhile project.

Cordially,

Nadine Rodwin

ap
Enclosures:
TSCM Overview
Memo to Speakers and TSCM School Team Members
Memo to Teachers and Speakers
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Appendix C-4 Memo to School Administrators Confirming Speaking Arrangements

wits MIT R.Oom 20C228 Cambridge Telephone

Project on Mas'sachusetts Massachusetts .617-253-7378

Work in Institute of ' 02139

Technology Technology 11

and Science

MEMORANDUM

-TO: TSCM School Team Administrator

Arrangements have now been worked out for a speaker to come to your
school to.addiesa target classes selected by the TSCM team math and
science teabher. You will note that speakers will be expecting.a
phone call from each teacher .t.0 establish personal contact and to
discuss the visit..

The, enclosed confirmation sheet provides the necessary information.
.We would appreciate your sending a copy of this form to each one of
the persons.listed'below. , .

We hope that the speaker's visittoyour school will be successful,
and that you and the /ISCM counselor will. be able to attend the class.

If you have any questions or suggestions, please don't hesitate to
call or to talk to Richard Deveney.

ap
Enclosures:
Speaker confirmation sheets
Memorandum to teachers and speakers

Math teacher:

Science teacher:

Guidance counselor(s):

Headmaster/principal:
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Appendix C75

TECHNOLOGY AND SCIENCE CAREERS FOR MINORITIES (TSCM)

MEMO TO SPEAKERS AND TSCM SCHOOL TEAM MEMBERS

The following "conveys necessary information about arrangements for a speak`LSr visiting middle
or high school classes. -Speakers will talk inforinally abou their own career development
and/or about some interesting technical endeavor leaving ime for discussion. The purpose is

,c)

-to increase students' interest in math. and science and to expand their awareness of careers.
in. technology and-science:. Speakers'and teachers.will discuss in'a phone conversation-their
mutual concerns about the class, the nature of. the presentation and tequiieftlents for any
audio/visual equipment. .Teachers should phone the speaker no 1E-%er than one week before the
date scheduled.

Information for Math and Science\Teachers

The person.named here has agreed to address your class., The speaker will expect you' to phone
him/her about.10'days'before the scheduled date-.

Name Title/POsitIon

Organization Phone:, (Daytime) .

(Evening)
Possible Topics

Information for Speakers
c
Information about School:

Date of School Visit:

Name

Address

Phone

Participating Teachers:

Math

Science

Course

*Please arrive at school at:

Directions/Parking

Time of Class

Course TiMe of Class

From ' To

*Upon arrival at the school, please ask to see
The time of arrival-at the school has been"set for 20 minutes before,the class begins to
allow your meeting-a school official and to be taken to the class. Please plan to talk
approximately 20 minutes and 'allow 15 minutes for questions.

60
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Appendix C -6

wits
.

MIT Room 20C228 Cambridge Telephone

Project on MassachuSetis Massachusetts 617-253-7378

Work in Institute of . 02139
Technology Technology
and Scienie

January 28,.1980

MEMORANDUM

TO: Teachers and Speakers

RE: - Phone planning of spOker'svisit to school

Some speakers have had little experience,talking to a middle or high
school class. Speakers will be more comfortable if they can consider
with teachers how to pitch, their talks.' Similarly,, some teachers have
had little opportunity'todeal with people.-working in technology; so,
based on past WITS experience,-..here are some suggestions of -poines.to

cover w,tien yoq:".megt each other" over the phone:

Information about the class special int.eres'ts,Troblems,

abilities.

Emphasis upon'entry,level or college level jobs?

Extent to which students have read' about'or discussed speaker's
field, industry'ot heard other speakers.

Suggested topics of special interest to'studentS in additiOn
to personal career history and Anformation about careers. related .

to speaker's career.

Possibility of speaker bringing a sample of a part or q product

that students could see/touch.

Mention of hobbies/other personal experiences that communicate
tha't "he /she is only human" demystifying the technologist.

Need for special equipment audio/visual, tapes, screen, etc.

Travel instructions.
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AppendiR C-7 Thank You Letter to Panelists

wits

62

MIT Room 20C228 Cambridge Telephone
Project on .. Massachusetts Massachusetts 617-253-7378
Work in Institute of .02139 .

Technology Technology
and Science

April 22, 1980

I hope that you enjoyed the April 9 WITS/TSCM discuSsion: TECHNICAL
AND SCIENTIFIC CAREERS IN THE PUBLIC SECTOR as much as we did. The
information you presented and the brochures you brought will be most
useful to: the teachers' discIissions of careers. I am_sorry that you
did not have as much time as you may have liked; but, having many
panelists .gave us an excellent bird's eye view of the employment'
opportunities in the public sector.

. .

I do appreciate your informative presentation. Many thankS! I was
able to join only a few of the, small discussion group but I am told
that lively discussions went on in manyareas. I hope-that this is
only a beginning fdt a school-"world of work" relationship and that
some of you _will cooperate further with, the educators-yOu met.

At our next workshop, we will ask the teachers and counselors for their:
evaluation of the April 9 meeting. 'But; it is equally important for us
to get yourreaction'S to the meeting so that we can modify futute pro-
grams to reflect more. clearly the various needs and interests of parti-
cipants, We would thus appreciate yOur comments and suggestions on the
enclosed sheet. Please, return it to: Project, WITS, MIT, Room 20C -228,
Cambridge,_ MA 02139.

Again,' many thanks for, your interest and participation in WITS/TSCM
activities.

Cordially,

Nadine Rodwin

ap

Enclosure

------- _

/



Appendix C-8 Thank You Letter to School Speakers '

wits MIT Room 20C228 Cambridge Telephone
Project on Massachusetts Massachusetts 617-253,-7378
Work in Institute of ..' 02139.
Technology Technology
and Science

. ' .

Dear Colleague:

Some_time hays, elapsed since you were kind enough to give a talk at .

a Boston school. We hope that you found .the experience interesting
and rewarding, and we are grateful for your participation in thiS
important program.

Although we'will not get the teachers' complete evaluations until
lateron in the school year, the informal feedback we have had so
far has been quite positive. In..addition to'.teacher input,though,
we would like to have Our comments and suggestions concerning your
school. visit. We hope to analyze teacher and speaker notes:and.then
to modify our program to refleCt more clearly the various nebds and
interests of project participants. We would thus "appreciate your

comments and suggestions on the enclosed sheet. Please return it

to:, Project WITS, MIT, 20C-228, Cambridge, MA 02139.

Many thanks for your continued interest and participation in WITS/TSCM
activities!

Sincerely,

Nadine Rodwin

ap
Enclosure: SPEAKER'S COMMENTS ON SCHOOL VISIT
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Appendix C-9

st.
Room 20C-228 CambridgeWitS MIT Room

on Massachusetts Massachusetts
Work in Institute of 02139
Technology Technology
and Science

Telephore
617-253-7378

SPEAKER'S COMMENTS ON SCHOOL VISIT

Your reactions to the school visit you made in connection with the TECHNOLOGY AND SCIENCE
CAREERS FOR MINORITIES (TSCM) program would be most helpfUl to us in planning future events.
Thank you for participating and for giving us your comments!

Name Organization

School

Please discuss the following in as much detail as possible:

1. Teacher's preparation of students for yOur visit (include suggestions

SubjectW & Grade LeVel(s).

xor the future):

2. Brief.summary'ol your presentation and materials you brought/left. What interested

students most/least:

3. Students', comments/que'stions about the careers/topics you discussed:

4. Your reasons for taking on this school visit (personal, job-related, o her):

5. Benefits & costs to the school of your

.6. Benefits & costs to you and your organization of your visit:

7. Suggestions for future visits and other ways to teach students about technological, work:
/

-

PLEASE USE OTHER SIDE FOR ADDITIONAL COMMENTS.

64
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