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A * SUMMARY
» . ‘ N ‘ L ¢ )

In the.spring of 1982 the College of Engineering at the University of y

L

v
California discussed with the Office of Student Research the possibility of

. Alearning more‘about‘their students undergraduate experience in engineering,_
IS 1 ’ , ) ) i
in particular as it related .t6. issues such as’.an unequal ‘distribution of

¢
b -~

. C . i B
interest in the various engineering programs. With the assisJ;nce of the/

) + . v !
College, the Office of Student Research surveyed-in April 1982 all seniors '
s d 3
+ 'who, had indicated an incention to graduate at the end of the spring quarter.

This -report anélyzes the results of the seniors who- replied (n=1388").

¥
An overall respOnse raae of approximately 60% and fairly unifori repre- <

v
sentation across all, major individual programs was obtained Replies were 5

[ 2

ectrical Engineering and Computer Science'(EECS)g

‘received from 79 student
. N
‘ﬁ9 in Mechanical Engine_

[N

ing, 25.,in Civil Engineering, 12 in Engjneering Science, -
11 4in Industrial Engin ring and Operations Research (IEOR), and 12 in the other

smaller programs. Eor purposes of analysis, EECS was divided into Computer Science

" (31 students) and other EECS (46 studentd). \3\' ' V‘

Y The data were analyzed in several ways-—for example, by program, year of
‘entry, and pattern of expressed commitment to engineering (i.e., engineering

« din general versus one's specific program). )énly the program in which students'

[ -t

were graduating produced consistent and meaningful differences in reported

expgriences and attitudes Results in this report Jtherefore;‘are described
. N v -
for the entire’ sample and then analyzed in terms of program differences where N
3 > &

‘they are observed.

* ~ . Nearly half of our sample entered the College of Engineeqnng from high

A ~

school, and another third transferred from comminity college. Sixty—three
percent report that their fathers have at least a college education,.and more

than a quarter say their fathers are engineefs. Studeqts report-a wide range

[ .-

bi
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of anticipated careers had one not entered engineering, with the largest group

being science and medicine (29%). Students in both Engineering Science and

1}

JIndustrial Engineering and Operations Research (IEOR), two relatiVely small

programs, appear to dome from very highly educated families. 1In the case of
¥
'
= : .
Engineering Science those- who haug remained .in- the program also are ely to

-]
3

havercome from engineering families and have.chosen engineering over science '~
or medicineﬂ. IEOR‘studentsb_in contrast, are unlikely to come from.engineering

families and likely to have chosen engineering over business administration.

e
. »

There is clear evidenge that students acroés all programs view the employ-

"o

P 13

ment;prdspects’for students in EECS "as being excellent Qand generally Better than
J ' .

those in other programs). For exaqple, 987 of non-EECS students checked 'as a

— _ - P %

distinctive attribute of EECS its 'good initial employment pro§pects. ?erhaps

aQ

" related to this, EECS students, and in Particular the ‘group within Computer

Science, report a high degree of allegiance to their program. Insofar as we i

can determine, not a single person in our sample. who entered Computer Science °

either changedggrograms or would change if stanting again. There is a conspic-

&
yous attrition from the Engineering ﬁéience program with apparently no offsetting

nflow—-actual or desired—-to it but in other programs this is not the case.

Two-thirds of the seniors report that their primary activity next year

v <

will be engineering-related employment. .AnothQr quartér indicate that they

'will immediately pursue graduate studies in engineering. Two;thirds believe s

A

,they will eventually earn a MS or'M.Eng. degree and more than a third antici-
pate an MBA deéree. It is striking that fully 95% of our sample anticipate

)

«é3Entually earning at lej:t one advanced*degree.

Almost half of the seniors_recalled deciding on engineering before th!rthh
. . . - . ; .
grade and a third had specified a particular prdgram before college. Graduating

seniors in Civil Engineering appear more likely to make earlier choices; those
. . [, *

I
in Engineering Science report later choices. Slightly more that half of the
", . v . . . - . l;q

-
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b B - . ~ . . o
uating seniors #hdicate tRat they are now "very certain' in their choice

‘ : N
'specialty withip engineering as:-well as in engineering as a career. |Responses
' ) = R < . .
to an open—-ended question identify a range of influences affecting the original
decision to enter engineering. The most prevalent (39%) of ghose influences

. ro L . » \ i ’
ment ioned either first or second was a background or inter%in applied math

. A : N C .
or science., . . . g _ , : : .

-

About a third of the students agreed with the statement "If I couldn't be
. g . & i
in the program I'm in, I probably woildn't be in engineering at all." Differ-
q a4
ences by program are dramatic: the degree of agreement ramges from Engineering

Science (8%) and Mechanical(lBZ) to IEOR (SOZ) and‘%onputer Sciehce (73%). Thus,

near_y three of every four students in Computer Science nggest\ihat their enrollr

oy . IS
ment in engineering is contingent on being in computer science itself.

-~

Regardless of program, however, students report looking forward to working

[y

~ with computérs in their employment. As would be expected, the opportunities for

N

, technical problem solving is seen as an attractive feature of the particular pro-

gram a student has chosen. The exception is IEOR where students are more&likely <

5

‘to stress the importance of working with other people and eventual managerial

leadership asﬁ!.'SOns for ch0031ng one 's program. Students in Civil Engineering
(SZA) are more likely than those in other programs to identify their family as

influential in their decision to choose their specifdc program.

~

Family and parental resources’ (45%) and earnings and savings (48%), exclud-

-

o

<

ing the Coop work progra:; are identified as the main,sources of financial sup-
nd

., .
nior years. Forty-three percent of the “seniors report

t

receiving financial aid through the Berkeley financial aid offiée. Nearly 30%

port for the junior a

of the students will have educational loans of less than $5,000 upon graduation,
wvhile an additiomal 14% will have loans of $5,000 or more. ' Y
. ) o~ . .

As students approach graduation,-they report a high degree of satisfaction

‘o

with theif underfraduate experience. Almost 90% of the graduating seniors in
- ’ N ~ o -

o \' : . | f' 6 . . V - /r\
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‘our .survey report thatrtheziare generally satisfied with their.ehucation in

s

engineering in general and in their specific progranm as well. 1Im contrast, -

-

only half of the seniors report satisfaction with the faculty adyising they

. have-recéived Stude7£s in Civil Engineering‘report especially high degrees

of satisfaccion° Engineering Science students ‘indicate the least satisfaction.
- > Ed

Seven of every eight students report good career prospects associated with

)

graduation in their program. -
/_.“\ v . } . ‘. AS .
The .majority of‘the students rate their instructors,as goodsteachers,
though IEOR students (362)uare much less likely to concur,‘.Computer Science
. - o . s ¥ . ' g
students are much less likely than others to rate positively their program's
. equipment and facilities.
" >
~ T : :
About three-quarters of the students indicate that they haye a clear idea .

of the kind .of career that they will have in engineering, but for Computer-

Science the figure is 1002. Conversely, about half the students indicate that

¢ .

they wish.they had known about the‘various programs in engineering before‘choosing

\ -

_the one they did, but only 21% of the Computer Sciehce students feel this way.

Furthermore, a clear majority of ‘seniors in our study favor the idea of a two-

year common curriculumunefore choosing a program. Less than 307 of the Com-

-

iR puter Science students thinkathis would be a good idea. Again, the evidence .
- - ‘ i ~ ¢

& . P ! \ ’
suggests that Computer Science students are ‘distinctly set on their particular
program and career paths.

When asked to identify the person, office, service, or experience'outside

-

of formal coursework that has been most helpful;qmore students (QSZ) wrote °

Ymyself," "'no one," or left the question biank than any other type of response.

LIy Pt &

%:eixhirtyrnine percent of the Computer Science students gave such a response. In

no,progran_was the pércentage mentioning faculty,'staf% or administrative assis-

¢

tance as high as 20%..
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st{dns to 15;: e‘undergraduate education, 30% wentioned -
‘éii:;ements) *In each program except Civil
L o

‘(122), from 262 t 7 s identified the need for. improvement in

their iné&ructogb;,

> N B

4h the g;eaq %{ teaching skills and actessibilityt(

e . ,'(/

N T,

In. summ.ary4 thﬁ pAtteraﬁg B
..\‘Q_) . ;\

faction with the unﬁerg;aduaqe

\\

"

‘13uggest generally high levels of satis- .

. < t
rience in engineering. There is, however,

\

fa}rly c0nsistent evidance dffdidtingﬁ coﬁtxasts among certain programs “In

particular, Computer Science, Enginegs*gg ocience, 'TEOR and Civ1l Engineering

.each has its own characte.ristic p&tem o} responses.

Implications of these- resuIts are discussed, especially in light of the

limitations of the research design, i €., retrospective reports of graduating

seniors, and the College s desire to consider the imﬁlementation of curriculum

changes. Some. of the opportunities for further analysis afforded by these data

are also highlighted.
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This report provides the bAsic results of a survey of Spring 1982
graduating seniors in the College ‘of Engineering at the University of

California, Berkeley. The purpase of the survey was to élYcit. the opinions

: "*and reported experience Qf the graduating seniors on a number of issues of -

- concern %o the administration~of the College of Engineering:' of central.

boncern over the past few yéars has been the unequal distribution of interest
\\ in the various academic programs within the College. ,Specifically, Electrical_

Engineering “and> Computer Science (EECS) is in very great demand. ,Despite

-

higher admisSions standards than the other programs, EECS must still turn

away numerous students. In contrast, for example, Civil Engineering, Which

the College considers,to have a strong faculty and solid pfogram of study,

- ' ,h

is undersubscribed
To understand both the reasens underlying thefunequal distribution
of student interest and the possibilities of npdifying it the College

.wished to;assess the nature of commitment to a specific program of - study

manifested by the graduating seniors. Questions addressing the timing,

ES

v certainty, and personal factors affecting the choice of program as well

as engineering in general were of - interest, therefore as were perceptions

f career prospects associated with each of the major programs., v

There’has been some discussion within the College of Engineering about the
desirability of'instituting a common curriculum for the first two vqaﬁs of study,”
thereby increasing student exposure to a wider range of program possibilities.

The feasibility of this innovation was addressed directly by eliciting stndent

o\

.opinion concerning it and related curriculum changes. ’lndirect medsures of the

<

passibility of rglatively easy,re-distribution of students among programs were

obtained by examining, for ‘example, reported satisfaction within one's program

and the degreedof_stability qof program preference over time. = -
Y a A ¢ - ’ ) . . = > :
Lo

-
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The specific gﬁ;ceén about the distribution of,students among pro- _

\

grams afforded’ an - opportunity to assess in more general terms the under-

graduate experience in engineering Therefore, the questionnaire also

e
reflected a "taking stock’ of one's undergraduate edJcation. This_

—\entailed for example, providing an evaluation of faculty advising, an .

area with which the College is concerned -

A S

The College of Engineering solicited the assistance of the Office

of Student Research to conduct the survey. The College prowided funds -

to support the hiring of a part-time graduate research assistant to carry

)

out the "nuts and bolts" of the questionnaire distribution and the pre:

. s ]
paration of the data for analysis. These tasks were performed admirably -

by Mary Ann Rettig-Zucchi, afgraduate studént in the School~ef Education.

The questionnaire'itself was designed by the Office of Student Research -

and Ms. Rettig-<Zucchi in consultation with the College of Engineering

A\

4/’( . Special thanks are extended to Associate Dean Arthur Bergen, Dean

Karl Pisteraand Msf Iola James.c Their generous support and assistance

-

at each stage of the project. made the completion of the survey possible.

' This report contains-four Sections. First, the methodology of the

A

A

survey-and cautions ijfosiated therewith are discﬁssed.

Second, perceptions

of«the various programs and‘stabilitx of choice of program are examined.

~

£
-These results were first presented orally to the Dean and Associate Dean

§

by the Office of Student, Research in June 1982 No further analysis of

y
these aspects of” the survey has been undertaken at this time, and the

_ Eesults_are merely reviewed as a good introduction to' the third_section

.,

- , ?

’

of the report which provides a more detailed analysis of the general’

undergraduate experience'in.engineering as reported by . graduating seniors.
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The results will suggest that for many aspects of the undergraduate

- LARY &
experience in engineering, there are significant differences among students

' I

Furthermore;)these differenees appear to be directly associated with the
program one has gone thr0ugh rather than, for example, how earl; one entered _
the College of Engineering.' The implications of these Eesults for possible
curriculum revision are diScussed in a final section. . . .

o rm'mons 'AND LIMITATIONS . = ° .
‘review of the relevant literature conducted by- Ms. R;ttig-Zucchi o \\
yielded several studies that examined factors associated with entry- into ’
engineering and attrition from it (SmOth 1960, Elton & Rose 1967 Taylor &
ﬁHanson 1970 Athanasion 1971 Brainard 1974, Elkins & Luetkemeyer 1974

Morgan 1974). Additional studies in recent years have addressed issues

-

»

associated with the experience of ‘women and ethnic minorities in engineering -
" (Amazigo 1973, Becker & Mowsesian 1976, Ott ‘1976, Durchholz 1977) However
Ms. Rettig*Zucchi was unable to. locate any published research that investi-
\gated'specific programs within engineering. The type of survey undertaken
here is. apparently unusual if not the first of its kind. Given the absence l‘
of previously published work, an original eight-page questionnaire was -
develoged. It is included here as Appendix A.
Ordinarily, one‘yould'like to draw on the knowledge of individuals of ,
the group being*surveyed in constructing a new research instrument. (This -
might be accomplished by soliciting input in the drafting of the questiou;J
naire or by pilot testing it on a small scale once drafted.) ‘However, the
College of Engineering realized that it would be most’ practical were the
questionnaire distributed at the beginning of the Spring Quarter when each
) senigr filed his or her study list with the College. To meet this deadline

[ tt LN
‘ )
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the-questionnaire was constructed during the Winter Quarter final pxamina-
B

" tions and subsequent quarter break This inflexible schedule precluded
direct studegy¥ input. Ms. Rettig-Zucchi was able, hqwever, Lo interview
~ B . - 0 B . . ,
_ several Engineering faculty memho:s\recommended’by the Associate Dean of Ve

the College. Their ideas and sugges}ions were used in'formulating.the

N o

. . [ « .
> . Y

questionnaire. .
‘fhe follow;ng’proceduresﬁwere followed for the distribution andjagx
collection of thebquestionnaires. Each Engineering student filed a Spring
Quarter study list during the veek of April 12 (with the exception of a few
‘students uho filed late). Invturn,~the curriculum a8sistant handed a packet
Hofisurvey materials to each student who filed a required ;:gtement of inten—
tion te graduate' In addition to the questionnaire there was a cover letter__.’
from the Dean of the College of’ Engineering and a return envelope addressed i
to the College of Engineering. There was also a prominently marked returu .
box in the undergraduate office of the College.
Questionnaires were available to those who filed late as well as to
those who misplaced the first copy.. On April 23 a postcard from the Deanl
urging returnkof the completed,questionnaire was sent tofe;ch.student identi;,
"fied by the undergraduate office as.a graduating senior Response rate was
. monitored by program during the month following distribution of the ques-
' tionnaire. A relatively low response rate from Civil Engineering students
was noted, so a second postcard, this time from the Associate Dean, was dii;lted
\—sgto Civil Engineering students'on May 11. '

~ N\

Theoretically, therefore, each graduating senior ‘was personally handed

a questionnaire and received as well an individual postcard reminder (or, in

o

the case.of Civil Engineering, two postcard reminders) to return the questionnaire.

-

%

b
T




A Adequacy of Our D -a

A .
These proceduris appeared to work fairly succes;fully, producing an
.ﬂoverall respofise rate perhaps(gai' Several ambiguities make it impos-
'sib e~to calculate the'response rate with exact*precision. Qf the 295
questionnaires actually taken by students,/l\a were. returned a conpletiqn
‘rate of. 645%’ However, individual names were not recorded or checked off
as questionnaires were handed out. So ‘we do not know how many studentsA
- took more than one questionnaire--a factor that would lead us to under- t

-

estimate the true response rate=-or how many;simply returned the questionnaire

o 2

uncompleted to the stack—-a factor that would lead us to- overestimate the true:‘s

response rate. A couple of weeks into the Spring qurter 324 students were..

identified as graduating seniors (though on - April 23 onl? 313 were identi-

fied and sent the reminder postcard). Using this as a’ base gives an esti-

mated reSponse rate of 582 - On the other hand by the end of the Spring

Quarter the apparent number of. graduating seniors had risen to 346, giving

a response rate of 54{. | ‘ .
- Response rate by program,is presented in iable'l. Using the more‘

'conservative 346'figure oneican see that,.with the’exception of the small

. naval architecture program, response rates were fairly uniform, ranging

.

 from 50% (Civil Engineering) to 712 (Engineering\icience)
we believe this is rather successful response' rate for a study of
this type. The curriculum assistant is quite busy with required pro-
cedures during study list filing and in quite a few instances apparently
did not rememher to.hand a graduating senior the questionnaire. Morecver,
the questionnaire is relatively long and involved and, typically, seniors

may belless likely than, say; freshmen' or sophomores to complete impersonal

requests ‘of this sort. Given the relatively conscientious way in which the

- &
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T questionnaires appeared to have been campleted the response rate (approxi-‘ 2
. - N
: mately 55—602) and the number of“completed questionnaires (188) permit us to

¢

, prgceed_with an_analysis of the results.’ . o S ~
»v o s g v ' . . . h . // k
TABLE 1?. RESPONSE RATE BY PROGRAM ’
. A
) Seniors Graduating Spring Quarter 1982* _"  Number of i Responsq'
:Program ‘ . Number Surveys Returned - ‘Rate
Civil ' w52 .26 7T s0.0%.
Electrical Engineering and : : Lo e
Computer Science (EECS) o138 . 79 / -57,-2/7‘
 Engineering Sciénce- ’ 17 oo 12 \ 70.6%
Industrial Engineering and , : S 5247
. Operations Resear¢h (IEOR) 2; T 11 Lo, DeeRA
\  Manufacturing = - ) L3 -2 ' < 66.7%
Materials Scieﬁte : 6 . ' N 2 33.3%2°
Mechanical- — g5 45 : +52,9%
Mineral : . 27 S | . - 50.0%
Naval Architecture, T 1 33.32
©  Nuclear : _ -5 A 2 40.0%
. K4 1 ’
Double Majors : A (14) n . (50°.0%)
EECS/MSE R 5. | 2 50.0%
ME/MSE 8 40 © 50.0%
MSE/Chem : , 1 \ 0 .0
NE/Chem o 1 ¢ 100.0%
e i i i »
TOTAL L 346 o 188 " 54.3%

hd S

*Figures obtained from "Preliminary list of Spring '82 graduates," CoIlege of
- Engineering.
/T ‘

Nonethe less, thefe are a number of cautions to be aware of in inter-

@

preting the results of a study of this type. Generally speaking we will find -
K\that tﬁe 188 graduating seniors express relative%y high degrees of satisfactian~

with the College of Engineering and their programs in particulart Toamore fully

understana the undergraduate exuerience-iu'Engineering,‘however, one would

like to be able to follow a group of stude;ts through each step of the prucesa.

-

. Asking only graduating seniors to reconstruct and summarize their experiénces

15 | ‘
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intfoduces several possible sources of bias. Three “in particular might

&~

be‘mentioned' ¢D) differential attrition (students who leave before v

becoming graduating seniof%'may differ from those mho do tot, e. g., in'
/

degree of satisfaction with the College), (2) biased recall (students may '

-«

remember or interpret earfher experiences inaccurately, e.g., perhaps N

rationalizing prior decisions or behaviors), and (3) cohort obsolescence
J
(what is true for graduating seniors' past experiences may not be»true for,

A . I

e.g.,~ current freshmen) Another more general source of bias is differential

response rate (sEndents whg respond to a survey,may differ from those ‘who do
" not-=the latter, e.g., may be less" satdsfjed or more alienated)t' N

Therefore, despite an adequate response~rate and good‘quality of data,

one should exercise caution in interpreting the results, especially in ‘

2o

estimating the degree of favorable results apparent in the survey. Moreover ‘

. \

some programs are quite small, e.g., Engineering Scierice and Industrial S Ternen

Engineering and . Operation Research (IEO&), and large percentage differences

represent a vel

r small number of actual individuals.~ In these instances
; , &

S :
it is important to keep in mind that’ apparent large differences

- among programs may reflect onl& the experiences of the particular group of

seniors who responded to the questionnaire.

B. Strategies for Data Analysis "
"The obvious concern of the.College of Engineering_was to better under-
stand the undergraduate‘experience.niﬁh reference to the various.programs.
Therefore, the first analytical approach to the data was the most straight—
forward: - results were'analfzed according to the program in which ' students
indicated‘thep were‘graduating. This gives us a direct way to assess the
51milar1ties as well as. d1fferences of efperience across program. Do, for

example, EECS students express attitudes about their Engineering education

that are strikingly different from'those reported by students in Civil or
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’ Mechaﬁical’ ‘What do patterns of differences suggest for. possible dire¢tions

(-\

* that undergraduate Engineering might take?

We also thought it important to examine both when students entered“J

Engiﬁeering at Berkeley (for ‘example, freshman versus junior entry) and
when'a definite decision about a specific program was made. Beth it is .

)

reasonable- td assume might affect significantly the evaluation of one's

pedu<g£;;nalfexperience. If it: can be shown that there are large and

heaningfui~ditferences between, for example, early and late entrants, under-
oo L ‘ . '
graduatd. policies should be modified or targeted with these differences in

. ’ £

mind.ﬁ Ahaly;is of results on this basis'showed surprisingly little differ-

&

-ences between both early and late entrants (e.g., freshman versus junior)

into the College of Engineering and eariy and late decisions about a particular

v

program. Therefore, in this repdggenesult§ will not be discussed in these

terms. - .

/1 N

o . The lack of apparent differences in atzktudes and reported'experiences '

associated with differences in entry into Engineering may strike one_ as’ sur-

prising. Table Bl in Appendix B illustrates this absence of variation,
' . ot ' ! o £
accordifig to entry for a series of thirty-one questions. One may wigh

examine'these results and compare them with the differences of far greater
magnitude evident in the program by program results.
The third approach examined the relative expression of commitment to

engineering and to one's specific prqgram as a basis for understanding the

‘undergraduate experience in the College of Engineering. This was accomplished

-

by defining four different commitment_ﬁgtterns based on the degree of agree-

ment to the statements "I can easily imagine myself -in a career other than
Y

engineering" and "If I couldn’t be in the program I'm in, I probably wouldn't

.

be in engineering at all" and indication of alternative career choice. This

approacn permitted an assessment of the extent to which one's basic brientatiod

< ' -
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to engineering as a .career might be.as$ociated with differences in the under-
- . N i J : .
. . L~ . . -"Av,v . . . .. N
graduate experiencé. That 1s, do students who express a commitment to engineer-
. : _ S e e o0 expre >

ing in general’and studénts. who report?that‘their involvement &ith engineering
is contingent upon being inba specific program share”or fail to share common |
experiences and evaluations of their undergraduateblife7 Do students‘who..b
report that they would have likely pursued a career in scientific research if

mhey ‘had not entered engineering differ from those whose alternative career
v R AN
was law orvbusineSS administration? ' )

. r L )
Again the results .are not impressive on this basis. While some differ-

ences in reported attitudes andlexperiences do exist by patterq of commitment,
. . S : _ .
they are not as dramatig as differences according to program and usually over-
SN ) . - : '
lap with them. -Therefore, for the purposes of this report only the first

’

approach to the results, i.e., differences according to program in which one

is;graduating,vwill be followed. Relationships among the three approaches ;

are explored in Appendix B however.

2

PROGRAM ATTRIBUTES AND REPORTED STABILITY OF PROGRAM CHOICE
Student perceptions of characteristic requirements and employment attributes
associated with each of the various programs werelof obvious interest. A format
that asked students to indicate their 1mpressions of dlStiﬂCt}Ee characﬁeristics
of each program was developed (Question 17, page 4 of the questionnaire).. In.

+

Table 2 the percent of students graduating in a given program is compared with
the percent of those students outside the program who assign thst attribute.
This analysis was gompleted for Civil, EECS,«Engineering Science, and Mechanical.

Several interesting patterns of student petceptionsaare evident Most

striking is the confirmation of the highly favorable view of the employment

. p_pspects for students in EECS that generally has been reported to exist at

I

this time., 1In both the overall results (Appendix A) and the comparisoms by

those in and not in a particular program‘presented here'tTahle 2), the
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PERCENTAGE 0F GRADUATING SENTORS cuoqsmc PARTICULAR ACADE CREQUIREMENTS AND EMPLOYMENT o
‘ ‘ , ¢ ATTRIBUTES AS DISTINGTIVE FOR SELECTED AREAS OF ENGINEERING: - ' o ‘
K RATINGS BY THOSE GRADUATINC IN A GIVEN AREA COMPARED WI‘I’H THOSE NOT GRADUATING N THAT AREA
 Requirement or- . . ‘ 3 ’ N
Characterlstdét Note: DifFErences Greater Than 227. Underlined
Program f75 | . Clvil BECS " Eng. Sclence Mecﬁanical N
Rated By Y | Selves| Others | -Selves | Others Selves .| . Others Selves | - -Others
Munber-Rating~ |* 23 ¥. L40% y TSN I VA I U by | 1M
Math Skills e em |t e | ow e ok - BIEo )
"Writing Skills e sm. | W o | wy o e |
| echanteal Mhttintes | S s mvoCow | o sk e
| originaltty  + | 61 4 . s 6m Mmoo o8 Su
Cood initial employ- " o ' a T
ment prospects - . | 3%% 287 864 987 . ﬂ25‘Z‘ I NI/
Good long-term employ- ‘ ® 1 : PR
| ment prospects -B0% )Y/ 817 78% 504 191 787 66% |
flgh initial salaries wo w8 g | omoom ) @
Computer ai)plications e W 96% -, 951 ) 457 \5‘0% 5T
Rapid career advance- . - BN N
nent ow o w o swoo| st oW Lo M
Good long~term. ° + - : o o B a
advancenent 1 804 397 667 - 4% 3% w, | e | 57
. - : v R ‘U;I
2,'; Variety of work %L A4 e W0 834 38% 8 51
Prestige | Y . 102 “52’4' o 33% 171 3o -

5+1ants Who rated only their own progran or provided unssable data not {neluded, Accordingly percentages based on only A
| ElKc'nts who actually rated program Total nunber excluded ranged from 14-22. ‘ ‘

Full Tt Provided by ERIC.
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pe cepti@ns of other programs. Ty,
However;’one7might.n6te,a1so'those areas where the perceptions of -
o . . G . ., ' . . . ‘
studentsvgraduating in a particular progrdm differ markedly from thosehof

students outside_the program. This is most evident for Civil EngineeSEQg'and
.Enginéering Science‘ Though employment prospects in these fields may not be
¢
‘viewed as extraordinary as those in EECS, the less sanguine views of %tudents

. ‘outside*the fields may suggest some room for more informed views. Note in |,

«'particular‘the discrepancies a  a our programs in perceptions of
. variety of work (and for.compu pplications in.€ivil and Engineering“
Science), though one might cautipn that ratings of variety may be highly

subjectiveﬂ Specifically, perceived variety for one interested in-a particular
€
field of engineering might appear quite uniform, if not monotonous, for some-

one«gztgﬁut the.same interest. 'Nonetheless, these results do provide interest-
w

' - ing studént perceptions of the various programs, and discrepancies between the
S

-; views of particular programs held by students within a particular programeand
F

those of students outside them may be instructive.
N N . - «f

_ Stability of prog;a'm Choice

of equally central interest for assessing the likelihood oﬁ,any modifica— .
tions in the distribution of students among Programs is the geﬁeral degree’ of
stability of program choice currently demonstrated To assess this, _gtudents *
were asked to indicate their choice of program at four points in time: desired
.program when .initially coming to the College of Engineering, Program §ctually
entered, program graduating in and, fi nally, a hypotheticalwchOice of program
now assuming one was starting again SQd wduld be admitted to one's program of

choice (Question 11, page 3). Resplts of this analysis are presented in Table 3.
) iy . .

\ 2 .
As can be seen, EECS commands a favorable and highly stable appeal. More

2.




. TABLE’ 3 ' 12
GRADUATING ENGINEERING SENIORS PROGRAMS . A
(1) ORIGINALLY WANTED WHEN. BEGINNING ENGINEERING AT BERKELEY, ,
. (2) ACTUALLYAENTERED .(3) NOW GRADUATING IN, AND ) -
‘ (&) CHOICE IF STARING AGAIN o
EA;A "Program Wanted When Beginning-UGCB H.gineerlng Contrasted With Program i
. Actually Entered . . .
. . = =& - )
Originally & " ‘Wanted, Entered, )
. ~ Wanted Entered Net Not Entered Not Wanted ]
Civil 19 . ¢ 201 +1 3 (16%)° 4 (20%)
EECS 82 73 . -9 12 (15%) 3 (4%,
Eng. Science 14 16 +2 1 (%) J3an
Mechanical e 42 -2 L6 (147) 4 (9%) -
a . * . . . \
B. Program Entered When Beginning UCB Englneerlng Contrasted Wlth Program .
. ‘Actually Gr1duat1ng In C
" Tk
v B ' Eutered,‘ .Graduéting,ﬂ.
. Entered Graduatingl!. Net Not Graduating ~UDidn't: Enter
> B T —
‘Civil . 22 24 +2 1 (4% ). 3 Q12%)
EECS - C 74 L 78 - +4 1 (12) 5 .(6%) .
Eng. Scignce£ 17 . 12 =5 5 (29%)- 0 (0%)
Mechanical * A 45 +1 2 (%) 3 (7%

"

L

C. .Prograh Graduatingéln 93ptrasted With Program Chosen If Startiﬁg Again

A

-

¥

“Graduating

Would”’

Gfé&hating,

‘Would Choose,

Choose Now’ Net ¥Would Not Choose ‘Not Gradua;;ng‘\
Civil- 23 21 -2 4 (17%) 2 - (9%)
EECS 76 85 +9 2 (3%) 11 (13%)
Eng. Science 10 7 -3 4 (407) 1 (14%)
Mechanical. 41 35. -6 3 (227 X 3 (o)

b. Program Wanted When Beginning UCB Engineering Contrasted With Prog
¥ If Starting Again '

. ; ,ziijZifen

Originally Would Wanted, Would Chcose Now, Did
- "Wanted Choose Now Net Not Chogse Now Not Want Orig.
Civil ) 19 . 21 +2 5 (26%) 7330
EECS ' 80- 83 © 43 L9, A1), - 12 (143) -~
Eng. Science - 13 7 - \ & . (61%7) I - 2
Mechanical 42 35 o =7 13- (36%) - C 8 (230
) 2. - iy
Q o J A J

- -
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sttudent is not graduating, and of those graduating. only two studg¢nts,would

not.choose EECS if-starting over. . Civil and Mechanical show somewhat leds

K stability w1th apprpximately one stude;% in- five indicating that he or shei

s
[y

L‘gﬂkld not choose the same program again. In’ contrast, Engineering Science § -
appears to demonstrate significantly more attrition both real and hypotheti—
. cal. As a summary indiCator more than half of the students who indicated

~

an original preference for Engineering Science would not choose the program

-

again. For CiVil IEOR (data not showh in the table) and Mechanical the

vwfigures are 267, 33% and 36%, respectively. .«
» - - . .
_Only 11% of those with an original preference for EEC puld not choose

» f

it again, an ‘impressive figure considering that‘it includes several students
\wh'o actually entered other programs. (This particular point will be explored

further near the conclusion of the report. )

I

The stability‘of prodfftam choice 1 examined with the data presented in

— . &

slightly different fashion in Table . Here EECS students are divided into

two-categories: Computer Science nd QOther EECS. As subsequent analysis
will suggest., this is an important; distinction in understanding variation

in the undergraduate experience in En eering. ‘Here the significance of .the -

'distinction is merely adumbrated because C mputer Science and Other EECS are’

c -
N

both very stable categories. Note, howeVer thatnot a single person in our

sample who entered‘Computer SCience switched out.or, insofar as we can deter-

"mine; would SWltCh out if starting again. This striking degree of program,

. ) .
allegiance or stability will be analyzed further, After Computer Science,

the order of program stability would .appear to be: Other EECS, Civil,

’ . -— 2 > 2 ) l
Mechanical, TEOR and_Engineering Science.

At
; Again, the data as displaved in
" M -

— - 3 . s "' . :
Table 4 demonstrate the conspicuous attrition from the Engineering Science

program with apparently nq offsetting flow to it. o

. .
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TABLE 4. .STABILITY OF CHOICE OF PROGRAM WITHIN ENGINEERING )
{ a o
MEASURE ‘Comp.  Other - Eng.- o
COF | civil . sci. - EECS - Sci. IEOR  Mech.
_ STABILITY - } o .o o S
B (22,25) - (31,31)  (44,48)  €17,12)  (12,11) " (44,49)
B : ;']1. . N S/) - . \‘v
Orfginal Entrants <. SZ ' 0% 22 .,29%  25% 4z
Who Switched ‘Out L ' . o v .
Currént Graduates 1227 ¢ _ox ' 8x  Jox - 18% 6%
Who Switched In . . . o C L
Original Entrants 14% ozt &4zt 651 33% 217"
‘Who Would Not . - - S .
Choose Program Again| - - K : Y
Current Graduates 12% | (621'" 6z’ 4% - 91 25%
Who Would Not . _ . : o :
/Choose Prbgram Againt . : T ‘ ' :

. o Y . \ . . .

" Note: n's in parenthesesQ(original'entrants followed by current graduates),
. . Y A

1Percent that would choose neither Computer SCience nor Other EECS (further
» distinction not available) . . ‘ -
. ’ | o
STUDENT BA€KGROUND 'ARD CAREER ORIENTATION

SN :

The.general baekground,and career orientation of students by program

< RN

is explored 1ﬁ Tables.5-10. This information may be of interest for at least

“two reasons.

-

First, it helps establish a genefal-overall.picrure of the educa-
* tional and occupational orientation of uhdergraduate students in engineering.

- second, observed differences among students ih the various W{ograms may heip

us assess the distinctive-appeal of certain programs or ‘in fact explain

apparent proéram differences or other items that are more directly a result

I3
~

of background differences.. o ) . . .
/ ' & \'.', . .
Table 5 examlnes by program a student's school prlor to enterlng Berkeley

1 N

englneering.. Were students in one program, for example, overwhelmingly from

1 . “r .
.. . ) . -
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TABLE 5. PREVIOUS SCHOOL OR COLLEGE BY PROGRAM oL <\¢
P 3 N . . .
I ) Comp . Other Eng.’
PREVIOUS "~ -7 Civil " Sei. EECS  Seci..: IEOR . Mech. Tot3l
SCHOOL ™ -+ (25) (31) " (47) - f12) T (11) . (49) | (186)
-‘ Il - - ¥ - - ) . —
High Sghool SA coq 487 - 42% 451 422 732 45% 46%
~ UC Berkeley O A 33 18 6 | 8
Community College .| *-32 - '~ 42° . '3 . ~17 . 0 39 34
Other, - 160 . 10 13 8 9 100 | 12 —
Note: ,n?s in pareﬁthesés, o i : _,‘  R BN

-

1

 TABLE 6. SELECTED MEASURES OF PARENT BACKGROUND"BY PROGBAM

R : NN W ’ \\
Vd o . '\\| ' ‘ K
T®ARENTAL .7 Civil = Comp. . Other . Eng. ' IEOR Mech. Total
BACKGROUND ~ o Sci. EECS _ Sci. ) o ) . S
i (25) (31) (47) 2y . 11 - (49) (186)
Father has College 46% 65% . 487 l ' 927 - 90Z 63% 637
Degree ) Lt ' L : ) .
Mother Went : _ - T i - ‘i;f’ .
to College i 36% . 617 . 51%_ 92% 80z2" . 57% . 55%
Father is an . ] N I R
Engineer L 28% . 26% - 28% . 58% 182 207 27%
Note: n's in parentheses.
. 7
}
/ ! y
_— . PO
e [
. ‘ N
25




. . s ,‘
high school and those in another transfers from communitv college,athen

7

’apparent program differences in for example, reported satisfaction with

advlsing, migﬂt actually reflect d}fferences in entry status Note, howevef;
that relationships between previous school and program are limited to the small

'

and rather atypical Engineering Science and IEOR programs. In the former case,
students are more likely than the average to have transferred from elsewhere

~ at Berkeley and in the latter to have come directly from high school. In all

the larger programs students from high school approximate the overall avetage

w S

of 464 and those from communi;§ college approximate the 34é-averagi?/<fge_impli-
cation here is that any vast observed differences between students in the
v‘!ious programs are not a function of different points of entry to the College
" of Engineering. Moreover, it is‘worth pointing out that this type of informa-
tion on previous school 1is available from university records and need not be
" taken from respondents to a questionnaire. _
Slmilarly,-Engineering Science and IEORvstudents report parent3l back:
grounds that distinguish them from students in larger programs.(Table 6). Both
v programs have a high‘percentage of highly educated parents. The two differ,
"thoUgh. in that more than half of Engineering Science st%dents report that’
their fathers are engineer's but only 18%>of IEOR do, the lowest figure of any
program. ‘Among the other programs, students in/01V1l Engineering appear to be
_1ess likely than average to report having h1ghly educated parents. (The extent
to which differences in parental education are related to, or reflect, differ-
ences in ethnicity and foreign or native-born status among the prdgrams has not

. ~ : >
been examined, at this point.)

' _ ' . \/-
Variations by program in.:h:\probable choice'of a career had one not
entered engineering (Table 7) are most pronounced for the. small number of
stgdents in Engineefing Science and IEOR. A majority of the former believe they

would have pursued a career in science or medicine, while a majority of the

25
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_TABLE 7. PROBABLE CAREER HAD ONE NOT ENTERED ENGINEERING BY PROGRAM#

~
’

I | .
. | Civil Comp.  Other  Eng. _  IEOR  Mech.| Total
- . v Sci. EECS Scis ‘ :
CAREER - GROUP (25) (31) (47) (12) (11) (49) (186)
Science or | 247 237 21X 642 0% 39% 297,
Medicine - : '
Business Adminis- - | 20 13 16 9 55 14 18
tration _' . : - .
Computer Industry T8 26 22 9 9 2 13
Law or Archifecture - | 32 = . 10 7 Y. 0 - 18 12 .| 12
Skilled Trade I 7 7 o o0 18 | 8
‘A1l Others 12 23’ 26 18 18 %, | 207

©

v
Note: n's in parentheses.

*Questi%n 8: "If you had not gome into engineering, what career (ocdﬁpatibn)
would you probably have chosen?" See appendix for full wording of choices.

iafier indicatéd a choice of‘business administration. The diversity of alterna-
'tiQe career choices indicated by stu&e;té in éhévlarger Programs is striking.
.Studenés in Computer-Scienée:.for.exampie, are distributed across several
categories with only 26% choosing an alternatiyevcareef in computers. It
mightvbe noted, however, that 40%Z of Mechanical Engineeéing students reported
that they would have goné inéo science or med£2;ne, and\nearly a tﬁird of those.
in Civil suggested law or architecture.

Table 8 reports student ipdications:df'eépected p;i@ary acfivicy éor

next year. As can be seen, about two-thirds of the students expect to pursue

AN
P )

employment in engineering and ome-fourth plan, to enter graduate studies in

engineering. Computer Science are most likely to plan direct engineering
¥

émployment and Engineering Science and IEOR somewhat less likely.
Student indication of preferred eventual work in engineefing (Table 9)

.

also suggests the distinctiveness of the students in the small Engineering

’ -
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TABLE 8. EXPECTED PRIMARY ACTIVITY FOR NEXT YEAR BY PROGRAM

¥,

EXPECTED . - Comp . Other Eng. " 1EOR ° ~ Mech, f);her Total
- ACTIVITY . ‘Civil Sci. EECS - Sci., L . ) :
L ‘ ' 1 @25) (31) (47) 12) a1 (49 (12) (187)-
" Engineering. 56.0. 82.2 ' 63.8.  45.9 54,5 75.5 83.3 68.4
. Employment S ’ . e : : , N
Engineering 34.0 17.7 27.6  33.3° 18.2 20.4 ' 1241
Graduate Study | : . , .
(Total- A ' :(\901.\0) (100.0) (91.5) (79.2)  (72.7): (95.9) (92,5) :
Engineering) o ‘ |
other - - | 0.0 0.0 6.4 0.0 0.0 2.0 2.1
Emp loyment ‘ : . ) _ . .
Other Graduate | 8.0 0.0 0.0 6.7 9.1 - 0.0 0.0 2.7
Studies B ' ) NN R .
MBA . 2.0 . 0.0 0.0 4.2 18.2 2.0 0.0
Other 0.0 _ 0.0 2.1 0.0 0.0, , 0.0 0.0 0.5
¢ ) ) .
Note: n's in parentheses.
3
Six students che,ck”(e‘d two possibilities each (eﬁgineer‘ing employment and either
engineering graduate 5chool or MBA in each case). Percentages associated with ‘ o
these choices were divided equally between the two choices.
gr_/u i
\
s /
ra
1
3i .
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TABLE 9. PREFERRED TYPE OF EVENTUAL WORK IN ENGINEERING BY PROGRAM ! S
. . Ve N ; B - ‘ @ \
R * . - - .
Civil. Comp. Other Eng. IEOR Mech. Other | Total
. .Sci. EECS . Sei. . . o
‘ ‘ 25 (1) @8 . (12) Q) 48  (12) | (187)
PREFERRED WORK : _ . ' . o
Research & Development 8% . 36% 30% 67% 0% - 27%2° 172 XWX
.Design . - I 32 0 0 23 717 23
Management =~ ., - 52 13 ~or17 Q@ 18 . 21 25 21
" <Corporate Management N . 0 - 164 6 8 ', 46 13 8_‘ 11
. A1l Othersl ' §~ 10 15 25 36 17 33 |18
Note: n's in parentheses. o o o | .

1Includes, for total, Oéher-Specify 11z, Teaching (4%), Production Engineering 27,
and Sales or Technical Marketing 1z). ‘ : ’

>

°

TABLE 10. GRADUATE DEGREES ANTICIPATED AT BERKELEY OR ELSEWHERE BY PROGRAM
(% FOR EACH DEGREE) o :

3

I - Civil  Comp. “Other Eng,b IEOR Mech. Other| Total

Sci. EECS;> Sci. .
_ (25) © (31)  (48)*- (17) A1) (49) -(12) | (188)
DEGREE ’ b S
MS or M. Eng. 647  68% 752 ©  chn 27% ' 64x 672 | 67%
Ph.D. or D. Eng. 4 29%  19% _ 583 0% ' 4% 8% | 18%
MBA 247 s8z  27% 177, 64% . 337 - 42% | 36%
| : , _, A
s At Least 1 . . : T

Advanced Degree 927 947 98% 1002 - 91% 947%  100% 95%

Note: n's in parentheses.

&

N




" across all programs$ aspire most often to a MS or M.Eng., except IEOR students,

T _‘ ’ . 20

o

a

- Science (two-third_s. prefer research and development) and° IEOR (nearly half "..

refer corporate manage;ent) More than half of .the students fn civil - . \

Engiﬂéerxng express a_preference for Engineering Manngement "
Finally,.in TablenlO students' predictions of advanafd degrees_likelyﬁ<.

to be earned are summarized:/th is striking that félly 95% of thehgraduaring

‘seniors in our study anticipate earning at least one advanced degree. Students

-9 . M

«

'where the MBK is~seenwas more likely. This is, of course, consistent with

'(

thegkareer or1entation of~IEOR students ‘that is evident in thehprevious e (
tables (as is the perceived likelihood of the doctoral degree for Engineeriﬂg

Science students). .Nearly as high a proportion of Computer Science studénts 1

: . : ! . : , s
also anticipate & MBA degree at some point. : o ) .

CHOOSl AND FINANCING ONE'S PROGRAM IN ENGINEERING

Tables ll 12 13 and 14 examiné different aspects of the choice of a

3

career in engineering and of one's specific program: Tables 15, 16 and 17 present '

‘

student information about the financing of their undergraduate education. s
.Table 11 presents only selected findings for the timing and certainty

of choice of englneering and program. Quest1onxl and Question 2 (page 1 o ]

of the questionnaire in Appendix A) provide the full distribution of the

:reSpqnses for the overall sample. Nearly half ¢gf the seniors report having

3

chosegn engineering as a career ‘path before tne 2th gfade and a third have

\ Y

chosen a specific program before college. Cinil'Engineering,students are‘

nore likely to report earlier choices, Engineering Sgience students less l}kelf.
Certainty of choice, as one would expect, increases from the reported initialb
choice to the present for both engineering‘in'general and specific program.
“Note that tne largest percentage increasé,inicertainty of program choice

occurs for Computer Science students, going‘fronxzﬁz to 61% Very Certain.

N\

>

I3
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, TABLE 11, Certainty of Choice of Engineering and Program by
s ‘Individual Program _ ' - :

: Civil Comp. Other  Eng. . IEOR Mect |Total
: - Sci. ° EECS -  Sei, -

(25)  (31) 7). (12) (1) 49) | (186)

\ R . |
- Early Thoice . ' l
of Engineering 68 % 45 % 46 7 27 % 55 % 41 % 46 7

v+ (% Before thhﬂ”{ : ,
- Grade) o b \ -

.Early Choice T ' ,
of Programp - 46 % 42 7 36 % 17 % 27% 27 %4
(¢ Before - - ’ ’ )
College)

*Initial Cer-
tainty of
Engineering

" Choice 36 % 32 % 43,7 9 187 337 | 324
(% Very < ' / ‘
Certain) o o

B

Certainty of : _ .
-Choice of ’ ‘ o o * -
_ Engineering - , , _ - ‘

. Now .. .. . 60% 58 % 60 % 46 % 36 61 % 58 %

S(%’very .o Ta - - ) ' .
 Certain) .

T K . K .
A \ Initial Cer- -
. tainty of. o : .
Program . B I . . \ g
Choice - " 38 % 23 % 19z .. 25y - 277 -27¢% 24 ¢
(3 Very = . S ' : ~ '
Certain) - - o ) e

©

Certainty ‘ o T8
of Choice
"of Program ‘
Now 56 Z 61 % 55 % 50 ¢ 46 ¢ 41 % 52 ¢«
(¢ Very 2 ’ "
Certain) >

A
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TABLE 12. cpded Responses by Program to Request to Describe "THE MOST IMPORTANT
INFLUENCE(S) THAT AFFECTED YOUR DECISION TO ENTER THE FIELD OF “ENGINEERING#--
Percent Choosing Each Response as Either First or Second Influence Mentioned
-/

i

y oo Comp.  Other Eng. , ,
» Civil © Sci. . EECS Sci. IEOR - Mech. Total*
o Influence ' (25). (31) ~ (48) (12) (11) (49) (188)
"Applied Math, ' -
Science Background, . '
Interest : .32 " 26 33 "33 © 54 51 39
General Aptitude ~ | 20 26 23 25 36 s | 25
Anticipated ' ‘ ,
Career Benefits _ 32 - 19 27 8 27 22 24
. " o ;\
Persons Such As . ! ‘ o
Teachers, Relatives 28 33 17 <42 e 27 16 22
Computers, Elec-
tronics Interest 16 32 23 25 : 0 0 15
Interest in Building’ . ({j7
or Designing Things ) 12 6 E:)_ 8 0 14 11
Anticipated Social . .
Contribution ' 12 7 , 4 - 17 9 10, 9
mhnticipated Work ) ) C ;
Characteristics 12 10 8 0 ' 0 4 v 6
Other’ - ) 4 \ 0 8 8 9 8 . “6
" Left Request Blank 4 10 4 g 0 10 6
Indicated at Least HE . . : ,
Two Influences 72 58 56 . 75 64 65 63
Note: n's in parentheses.
‘ - -
*Total includes 12 students-in smaller programs. : .
]
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" TABLE 13. six Most Frequent Coded Responses to Question "WHAT HAS BEEN
RMPORTANT INFLUENCE AFFECTING YOUR CHOICE OF YOUR SPECIFIC PROG

~

\\
\
\

\

mosf '
?H
\ i

TOTAL % PROGRAM WITH \ ]
RESPONSE CITING HIGHEST % %}CIT;NG
Experiénce and/or Interest in ’ Comp. Science ‘ 45%
Computers and/or Electronics 217% Other EECS \42_z
. é
Characteristics of the Program I .
Itself (e.g., its breadth) 162 Eng. Science 50%
General Aptitude or _ i . k
Conducive Environment 16% IEOR 36é
Work. Characteristics (e.g., oo \
the product, environment, etc.) 7% Civil g 282\
|
Like Building, Designing , ' 2
Things T 7% Mechanical 18% |
A
(U
Career Benefits (e.g., » - \
financial opportunities) 7% . Other EECS 15% \

-
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“ o | ‘ 'f,_
Ao,
N MM&MmmmWMWMMWmemM |
- (4 Agreeing o Strongly Agreedng with Each Statement) . - /}
' (|

v

| C Comp. Othef - Eng. | ‘
Statement Appearing (1vil Scl. EECS Sei. TEOR - Mech, || TOTAL .
on Questiomaire @ o \(47) LW @) || a8

9, 1f 1 couldn't be In the progean 1'm In, S ' f [
1 probably wouldn't be: {n engineerdng at all, « 2% 3 B 0. 18 3

‘3, Financial considerations played en impor- | |
mummmmmwwmmMMn L ' :

englaeerin, | w0 s 8 n | W

10, MedtMmﬂanMBIwwempmmm

is that it leads to a career where I can help
,mmwmmmmmmmmW~ ~ |

nent, n 3 B 61 % 69 )

» 12 One'of the reasons T chose my progran is
bmw%ofmeWMpmMMHWitwmdhm o
to a job In the Bay Area, oo 98 3 B x| i

11, The opportunity to york ¥ith computers
i3 something T will be lovking foridn future

fobs. A

1. A major reason for choosing my particular |
progean {n engineering vag my preference for o o

solving challenging technical problems, 8 B 85 75 55 % || 8
2, A major reason for choosing my particular ° . . |

-program in engineering was the probability that

1tmupmﬂ®owmmmuwfmewmml 4 S

senageral Leadetship, I N A e N

13, The opportunity to work with other .
people 13 a priority for ne, 68 74 66 783 0 6 T4

30, My family vas an important positive ~ ‘

C—Q‘-

£ 3}

influence in my chodce of specific program, 52 12 3 S 3% B
28, My high school counselor was an impor~ - .
tant positive {nfluence in uy choice of

-

specific program. I R I S 0 0 3,

TowZz

ERIC ~—

e 1'S 10 parentheges,
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The se results'are open to Qarious”interpretations. One r-easonable-inlfer-i
ence, however, is that students sense of certainty regarding their choice of
program is ndt necessarily wéll established initially. Therefore, though ~
students express cousiderable allegiance to their’programs once they have
progressed through them, it may be a mistake to conclude from this that there
is no chance of modifying the pattern of program choice at the %eginning of
the undergraduate‘exper ience. "

Tahle,lZ categorizes open-ended responses to a request to describe ''the
most important influence(s) ‘that affected ‘your deQ\510n to enter the field of
en;ineering. It must be stressed that a fuller appreciation for the students
interpretation of caweer choice influences may be gained by examining the

v

verbatim responses themselues.. It is of interest, howeper, to see whether
. e
these responses fall info any discernible and meaningful pattern. A back-
ground or interest in applied mathematics or science was mentioned by signi—
ficantly more students (39%) than any other influEnce,_‘A quarter of the
students suggested general aptitude as a key infldence. Students in Mechani-
cal Engineering and IEOR were especially likely to mention eachfof these in-
fluences. Anticipated career benefits, mentioned b} 24% overall, were_more
likely to be identified as an inflience by Civil Engineering students and

less likely hy\Engineeri Science students. ’Personal—influence from teachers
or relatives was. more salient.for the latter (recall thelhigh pe?};ntage of
Engineering Science students who reported that their fathers were engineers);

A third of the Computer Science students also identified a relative or

teacher as oeing‘influential as well as an interest in computers or elecfionics.
Note the EECS. students (both Computer Science and Other ECS) were somewhat

less likely to identify multip le influences on the decigion tl enter the

field of engineering. It is probably most accurate tqaospclude that the

3y

. T 3



coded perceiVed influen do‘reveal some-suggestire differences/among studentsz
in the various programs, though one- would not want to treat these .results in
this'form aslanything moTe than‘suggestive.‘

Students were also aéked to indicate the "most important influence

affecting your choice of your specific programﬂ7and coded results are'presented‘

"in Table I3. It is again important to’emphasiie that exaffination of the ver-

Te
B a

batim responses may nrovide a fuller' and more realistic/sense of student per-

1

cqytions of this critical issue. Moreover, students a%e such a range Q‘.A'*s
_ - . ; N ;
variety or relatively specific responses that categgrization of these responses .

1]

was problematic. As can.be seen in Table »\,'no siggle category .of response

was identified by more than roughly a fifth of the students overall. There are

some dlfferenpes by program that might be highlighted, though For exampley" o

s

students in COmputer Science and Other EECS programs are much more likely
than other students to indicate that prior experience oriinterest w1th~com-
puters influenced their chdice of_program——43z VveYsus only”2 or 3%. It is
\hardly-surprisingéiﬁé this difference was found'(in fact there would pro;:‘
bably.be some cause for concern were it not),'but one‘mightnreflect on the
significance of the actual percentages. That is, whether 43% is‘seenmas hiéﬁ
or low for EECS students is a matter of interoretation, especially given the

perhaps less than fully appreciated degree of-computer appiications in othet

engineering programs (Table 2). i
A

These results also suggest, again-as one might expect, that Engiheering o

o

Science students 1dent1fy specific characteristics of Berkeley's program as
influencing their choice. It is 1nteresting that Civil Engineering students

were more- llkelv to p01nt to the antlcipated work environment as infiuencing A

-c

Che bbb o o bd By et L

2

N _Table 14 is the first of chree tablesffhat exar e the percentage of
°

students agreeing with each of a series &f stater s about choosing a program
v . K 5

~
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or career'in enginéeringJ (The number associated with each statement indi—y.
cates the order in which thegstatementsﬂaCtually,appeared on pages 5 and 6 of .-

the questionnaire. The sfatements‘Zre re-ordered here to facilitate the

inzerpretatiop_of the results.) Questions of how and why such decisions about

oneé 's program ‘in engi_neering are, made"are obviously of‘central interest in .

“her choice of-program. The differences amOng the various programs are

e

trying to umderstand the undergraduate experience in engineering as well as
r -

‘the feasibility of any modifications in the College s curriculum. Here, as

elsewhere, it might be recalled, our results suggest tﬁ/t differences by program

appear much more significant than differences by year of entry or timing of
o b

—

'program choice. . C . . I .-

~

The first statement in Table 12, "If I couldn t be in the program I'm
in, I probably wouldn t be in engineering at all, ne might recall,_was

'

. used to def1ne in part omne 's pattern of commitment to engineering. Agree-

*ment or disagreement with a statement df this sort . one wnuld assume, provides
o .

a highlyauseful summary indicator of a student s attitude concerning h1s or

it

dramatic and unequivocal:. only one student in Engineering Science agrees

v

with the statement gs do rougt . i tude; in i-.

cal and Givil Engineering’. The figure is higher for Other EECS (38%)'and TEOR

(50%) students. But fully 73% of the students in Computer Science suggest

l

. that their enrollment in engineering is contingent on being in computer science.

Statement s reflecting other aspects.of program oice do reveal differ-
encesramong the various,programs, though none perhdps as dramatic as for the
first statement._ Financial considerations are reported as more important in
the choice of. Computer Science and Other EECS than Engineering Science or IEOR

for example.- One might note that, regardless of program, students report

ES

~looking forward to working with computerS/in their employment. Only ih the

case of Eﬂ‘ineering Science’ (677) is the f1gure less than 70%. Likewise, with

‘ ‘ B
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the exception of IEOR (55%),(from 75% to 96% of the graduating seniors indi-

cate that.possibilities for tec cal pfqblem solvingiwas a major rehsén.f§F
choﬁging the program they'had; In :ontrast, IEOR étudaéc (9;1) are morg likely
to ‘stress thg importante 6waorking with other peOpleAand.opportunities fo?
eventual managerial leadership és!§ rgason’for chbosing one's proéram. 'A
third oflthe students indicated that théir families had been am impoftant
ppsitive infiuence in their choiqe of program. Tﬁe only signfficant varia}ion
by program for family 1nflueﬁce appears to bé the higher percentage for Civil
Engineefiné seniors (52%) and tﬁe slightly lower percentaég f&r IEOR seniors
‘(ZQZ). Almost no sFudeﬁts identify their high séhool counselor as an important -
influence." ’ -
fheée resylts do suggeét rather clear and interesting differences among
the factors that influence a choice or program and the importance of that |
choice. Pel aps quite significant, and certainly con;istent with other results
examined thu far, is the coptrast betwpen Computer Science students and Other
y EECS students demonstqated in the responses to the first statement on the
table; It would appear that, by énd large, Computer Science students>are
more adamant about the importance of being in thei{ program if they are to

remain in engineering at all.

Financial‘Suppgrt ‘-

Major sources of financial support for one's undergraduate education are

displayed in Table.15. Slightly less thg; half of the students’réport earnings

or savings and parental or family resources as two important -sources. About a
fourth of the students identify two additional major sources, loans and grants

‘or scholarships. About one in ten report the co-op work program as a major -

source. Variation in funding sources by program, while not dramatic, does
appear to be consistent with the results concerning thé’géckground of the

students. For example, Engineering Science seniors report mdre reliance on -

- \
parental resources and less on loans and earnings.

o ! . 4 :
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TABLE 15. REPORTED SOURCES OF FINANCIAL SUPPORT FOR JUNIOR AND SENIOR YEARS
BY PROGRAM: . INDICATING '"MAJOR ;OURCE" FOR EACH OF SIX SOURCES

" Cigil Comp. = Other Eng. IEOR Mech. Other | Total

"MAIER “rreng Sei. EECS Sci.

SQURCE" - (25) (31) (48) (12) (11) (49) (12) (188)~
Earnings, 56% 617 40% 25% 367% 51% 58% 487
‘Savings : : . ’ :

(Non-Coop) . \\
Parents, 56% 39% - ' SSZ‘ﬁ\ 75% - 277 . 31% 33z | | 45%
Family : : .
Resources -
" Loans : 24% 26% 23% 8% v 27%s 33% + 33% 26%
Grants, . 24% 263 29% 172 362 10% 25% 22%
" Scholarships ‘ . : .
Co-op Program &% 10% 8% - 257 27% . 10% 8% 11%
&
Other 42 3% 6% 0% 9% 14% 8% 7%
Note: n's in parentheses. &

R

)
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TABLE 16. REPORTED AMOUNT OF LéANS FOR EDUCATIONAL PURPOSES OWED UPON GRADUATION

Hea,

[V

BY PROGRAM
AMOUNT OF Civil Comp.  Other  Eng. IEOR  'Mech.  Other | Total
REPORTED o Sci. EECS Sci. : ~ .
LOANS . (25) " (31) (48)- (12) (11) 49) " T 12) (188)
None | s6z 58% 52% 67% 63% 63% 42% 57%
$1-4,999 32 29 31 33 27 22 33 29
$5,000 or 12 13 16 0. 9 14 25 14
more
Note: n's in parentheses. .
TABLE 17. PERCENT BY PROGRAM REPORTING HAVING RECEIVED<FINANCIAL AID THROUGH
THE BERKELEY FINANCIAL AID OFFICE ‘
Civil  Comp. Other  Eng. 1EOR Mech. Other | Total
Sci. EECS Sci.

(n) ) (25) (31 (48) (12) . (11 (49 (12) (188)
Received
Financial 40% 48% 42% 25% 46% 39% 67% 43%
Aid :
Note: n's in parentheses.
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Reported amount ot loans and receipt of finagpial-aid are examined in
Tables 16 and 17. While the majority of students (57%) report that they
;ill have no loan debt upon graduation, about thirty percent will have moderate
(i.2., less than $5,000) loans outstanding and an additional one in seven of
the students will owe $5,00Q or more. Again, Engineering Science students
are less:likely to have loan obligations. Students in the very smal; programs
("Other" in the tables) .are mqst likely ‘to report loans and having received

financial aid through the Berkeley financial aid office.

EVALUATION"\Fxmpn UNDERGRADUATE EXPERTIENCE

@

Results thus far have examined studentsi reconstruction of their decisions
to enter engineering and to choose a specific program within ehgineering. We
now turn to the students' evaluation of experiences within the College of

Engineering generally and their program of .choice specifically. Table 18
presents these results by program, and, as can be seen, the first three state-

©

ments are ideptically worded assessments of satisfaction®with ome's education

1

in engineering in general, in one's specific program and with faculty advising '

within engineering. The results here are both impressive and dramatic. Almost

f
\

907% of the graduating seniors in our survey'report that they are ‘generally

satlsfied with their education in englneering in general and .spegific program.

In contrast, only half of the seniors report satisfaction with the faculty

advising they have received.

i} -

' These ratings of satisfaction are fairly uniform acraoss programs but some
differences might be noted. The undergraduate experience in Civil Engineering
appears to be perceived as anaespecially satisfactory oue: 100% of the Civil
Engineering students agree with the first two statements, and the_percentage
satisfied with its gaculty advising (80%) is significantly higher than that

for.any other program. At the other end of the scale, Engineering Science

students report somewhat less satisfaction with all three aspects of their



TABLE 18, Reported Degree of Satisfaction and Related Outcomes of Undergraduate
Bducation {n Englneerdng by Progran o o
| (% Agreedng or Strongly Agreeing with Fach Starement)

b

' | | -~ Comp, ~ Other ‘Eng. |
Statement Appeating. | Ctvil S,  EECS  Sei, IEOR  Mech, || TOTAL

on, Quest{onnatre | () 0) 6w ooay @ | s
0. Overall T an satisfled vith oy education ' | ! | o
within the College of Engineering, 10 ! 15 %] &

21, Overall I am satisfied with the ducatLon |
- T have recedved n uy specific progran. 00 9 19 15 R 90 88
14, Overall T am satisfied with the faculty | R
advising I have received in engineering, 80 5. i 3 | B 49
24, Tpon conpletion of ay program: in engia- o
. eering, T will have good career prospects, - 77 0% 5510 % 87
16, Tihave found that sost of wy instrictors

in engtheering vere good teachers, - N o060 15 ¥ 0 6| n
18, My program vas quite competitive " \ |
acadenically, : 100 100 9% 2 o6 % | %
13, Tor ne the level of academic cometition r

in my program hag been helpful v 6 U R 64 86 15
23,. The equipoent and facilities for students | | | T
in mgproggam gre gqod “ 80 6l 58 b4 65 62

26, Students in Wy program have adequate
access to the College’ s,equipmenr and

facilitles, | n wow 0o %l
17, My program has given me enough opportunity | ‘ -
 for individual reearch, 4 - 5 43 30 i B N

Note: n's In parentheses.

e

o
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undergraduate experience. . Other EECS students may be slightly less 1ike1y

-

than average to see themselves as satisfied with their aducation as well

o

Seven out of every eight graduating seniors believe that career pros-
pects associated with completion of their particular program nill be good,
though again.Enginaering Science‘students may not make as favorable a judg-
ment as students in other programs. The mjjority of the students report

that most of their instructors have been good teachers, though IEOR students

are a dramatic exception (36%2). 1I1EOR students are also the only ones not to

,.share the nearly unanimous pe;ception that they have been going through a
competitive program. Interestingly, three-quarters of the students agree
that the level-of competition-has heen heipfué. Computer Science students°

may he least sure of this. é ' . 5

’ Computer Science students also appear sig;iticantly less likely to_ judge
their program's equipment and facilities as good and they share wlth Other

iEECS students the perceptlon that student access to it may not be adequate.

pnly one in every three studentsagreesthat their program has given them j
enough opportunity for research withﬁevenﬁfjwer students in Civil and Mechanical
Engineering reporting thf% to be;the cases ’ . ’:; BRI

Overall, then, the leveisjof reported satisfaction with one's program

and with one's undergraduate education in general appear to be quite impressive.

This is especially the case since students do specify’areas (e.g., advising, |,

3

equipment and fatilities, opportunity tor individual research) that are more
problematic. )

Tables 19 and 20 provide the seniors' assessments of the program or
department of both the "best teacher™" and the instructor from whom "you have

learned the most" here at Berkeley. Seventy percent of the seniors identify

as their best teacher an instructor in their own pregram; the figure for

a
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TABLE 19. PROGRAM OR DEPARTMENT OF PERSON IDENTIFIED AS "BEST TEACHER" ONE HAS
) @

HAD AT BERKELEY BY PROGRAM - . _ , " )

PROGRAM OR Civil Comp. Other - Eng. *IEOR Mech. Other Totai
DEPARTMENT Sei.  EECS = Sei.. . -
' (24). @7 6) (A1 Ay @7 AZ) | (178)
. 1 1 - . .- . -

Own Program . 92% 85% 742 . . 367 75% 50% 70%
Other Engineering 8 0 4 46 9" 17 . 42 13
Physical Sciences . o 4 11 55 18 6. 0o 10
Soc. Sciences/ 0 11 “ 9 0 36 k 2. - .0 1 7
Humanities ' ' . ’ o e
Business Adminis- 0 0 2 0 - 0 0 - 8 T 1
tration . :
Number left <o &

Blank . 1%5 <4 2 1 0 2 -0 10

Note: n's in parentheses.
1 - : . '
EECS overall (i.e., either Comp Science or Other EECS).

~ [

TABLE 20. PROGRAM OR DEPARTMENT OF FAGULTY MEMBER IDENTIEIED AS ONE "FROM
WHOM YOU HAVE LEARNED THE MOST" AT BERKELEY BY PROGRAM

PROGRAM OR  Civil  Comp. Other Eng. IEOR  Mech. Other| Total
DEPARTMENT ' Sci. EECS  Sci.
A (23) (26) (43) (11) a1y ' (44) (12) (170)
© Own Program 877 897t  sexl - 5527 80%  S0%Z | 77%
Other Engineering 9 o . -5 46 9. . 7 33 8
Physical Sciences 4 8 7 55 9 7 8 10
Social Sciences/ 0 4 2,0 18 . 5 8 4
Humanities N .
Business Admin- .0 0 I o 9 0 0 1
istration -
o .
Number Left 2 5. 5 1 0 5° 0 18.
Blank ’ B

—

Note: n's in parentheses.
m

1Any EEGS program (i.e., either Cowmp. Science or Other EECS).

4
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¢

instructor from whom learned the most is 77%. It might be noted that less than
half of the IEOR and Engineering Science studénts have experienced their best.
teacher &ithiﬁ engineering per se. These results are consisgent with a
§1ightly more critical stance toward ingineering evidenced,by students in

_ these programs. A slightly higher proportion of the‘srudents in Compufer
Science did not nqminaté'an instractor in either case. 7

Stﬁdépts acFualiy identified their bést teacher and instructér from whom

they.had learned the_most by am;. .It would be intéfe;;ing, éhetefofe, FO
tabulate by hand these nom ations. There may be a few outsténding instructors
who have received_;everal nowinations apiece. Becausé the students in our
study wére graduating seniors, their nominations at the end of their under-
graduate careers might be particularly meaningful. ' i !

3

SUMMARY EVALUATIONS AND CURRICULUM REVISIONS

&

Results for ten additional items relevant to the undergraduate experience

and curriculum evaluation are prescnted in Eiylgw21. Again keep in mind that

where large percéhtage differences:occurred they were among the various pro-

grams. Significant differences were not observed between students entering

] Berkéley engineering as freshmen and those transferriﬁg in later, though ore

-

exception will be noted.
The first two statements provide an interesting comparison of aspects

of certitude concerning a career evolving from one's program.. Note the early

relative clarity of Civil Engineering in contrast ‘to Engineering Science and

IEOR. The second and fourth statements, on the other hand, illustrate the

»

, ’ :
distinctly specific program commitment of Computer Science students. Both/

the unanimous expression of career certainty and the dramatically smaller

percentage indicating an interest in learning about other programs in engin-

eering again suggest that Computer Science ‘students are quite set on their

particular career course. With the exception of Computer Science students,

Ji
.




ABLE 21 Reported Experiences and Recgmuendations Concerning Progran and Curriculum

by Program (¥ Ajreeing ot Strangly Agreetng with Each Statemcnt)

#

_‘ Com,  Other  Eng. -
P ©Gwil  Sel. EES Sl TR Mech, || TOMAL
Statement Appearing o (25) (31) @ ) ) @ | s
on Questionnaire B o - R -
4, When I began the engineering progran I am
now completing, I had a good 1dea of what its | : |
graduates actually do, g 80 65 B 8-y W
7, 1have a clear idea of the kind of career o R
I an 1ikely to have in engineering, 16 00 . B 09 10 nolln
B, I can easily inagine nyself in a career | | >
other then englneering, 6 Y N O I 1 O
5, T wish I 'had known nore about the varlous " | |
prograns In englneering before I chose the one ‘
I did. i N I T N | 1
6, 1 wish I could have taken more courses in . - - /‘r
the humanities and social sclences, o0 4 48 50 3 ,4‘7:' 13 50
22, 1t would be a good {des if engineerfng . ‘ L
students began with a two-year commgn curri- k \_ [ |
culun and then chose their specific prograns, | 60 R ne 57
23, 1t would be.a good {dea If the first \ | |
year of enginéering were ungraded. 18 SV 0 2 2
15, It 1s,nore important to hasg an advisor o
In englreering who has enough- LYARNFOT you even
{f he 1s outside your specialtyNgeadthen to
have an, advisor in your ares vith li le tine | -
to see you, ' N 18 18 -8 n 18
31, In alnost all fields of engineerip, - o
englneers need pood writing skills to}stt ahead, 100 L 8 b % || W ,
32,1 have good writing skills, | 16 g7 81 b 91 N1 bl
Note: n's in parenthcses. i
o
P

.9¢
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Aruitoxt provided by Eic:

¢ ] ‘ 3 - a . . . ‘ 3 7

about half of the graduas}ﬁg/;eniors do agree that they wished they had known

more about other programs before choosing the one they did.
s s
Directly related to the preference for more familiarity with Jther
programs is the judgment that a two-year common curriculum would be desirable

<

A majority of all seniors agree this would be a good idea, But Computer Science
students are much less enthusiastic about this proposal_(29%). Other EECS stu-

dents, while more likely to endorse the idea than Computer Sc1ence students,

are also not as favorably disposed as_students in other programs. It is on

this issue that transfer students do diffeghffon freshmen entrants. ébecifi;
cally,7§32 of those students transferring into Berkeley's College of Engineering
as a Junior or senior and also ‘deciding on a spec1fic Program as a Junior or
senior endorse the 1dea of a common curriculum, a figure equal to that of the
highest programs (IEOR and Mechanical)

Majority support for a two-year common_curruculum contrasts with the
relative lack of support for an ungraded first year. On the other hand, thére
is consistently high .support ‘across all programs for the notion that the time
an advisor has‘or does not haVe_to see you is more critical than whether his
or her speeialty corresponds to &ours. These results might be considered én
conjunction with the relatively lowsievel of ekpressed satisfaction with

~ : L
faculty advising as currently practiced,

LX)

Some have expressed a concern that the writing skills of engineering™
graduates are sometfheg relatively underdeveloped. Almost 90% of the seniors
agree that in almost;Zl

1 fields of engineering writing skills are necessary

for career advancement. ,More than 80% of the seniors rate their own writing

skills as good. One night compare these self-percepticns with the genera
impressions, of faculty and the assessments of firms employing Berkeley graduates.

Table 22 presents a categorization of responses to0 a request to the students
-

to Icentify the person, office, service or experience outside of formal coursework
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TABLE 22 . Coded Resgponses by Program to Question YOUTSIDE OF YOUR FORMAL COURSE—
& WORK, WHAT PERSON, OFFICE, SERVICE OR EXPERTENCE WAS/HAS BEEN MOST'
HELPFUL TO YOU .IN COMPLETING YOUR ACADEMIC .PROGRAM?" (% Mentioning
Source of Help) .
. - - Comp. .. Other- Eng. o |
L ’ ' Civil  Sci. EECS ~ -Sci. IEOR ¢ Mech. TOTAL
Source of Help (@25 (3L - (48) (12) an - @ |[{assyx
! | N * . » . :(__ o - . . I3 )
Myself or Blank.’ ‘16 39 .. 33 17 - 27, 29 28 .
Work Experience 32 13 . 10 42 .36 . 107 19 -
Faculty,, Admin- o ' ‘\ - ‘ ‘ St G
istrative Services . 8 19 19 ' -8 9 18 17
Family, Friends 26 ° 16 8 8 18 . 23 || 16
2 J
Engineering N . ) A .
Students T 0 10 19 . 17 = 0 10 11
~ ) . ) B o o ’ I S ) : [
Other - 20 '3 v 11 8 9 - - 10. 10~
. *Includes 12 student’s in, smaller f)x;og;‘ams. _
’ . N , v : Ce S 6 : ' ) 'l L B
N . [
v ) ;, 1
3 .

’
t

T
YR
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that was or has bqén most helpful in compleﬁing their program. Recall_(Tabie 18)

- the relative low ratingS’fof facﬁltyfadvising. 'While apparently not so lowjas

:'to preclude é generél satisfaction with one's undergraduate edﬁcation,'ghey
migﬁt be the source of some conce;n: ‘Here ekplicit mention of faculty advising
was conspicuous in‘its absence. In fact, in no program wasvthe percéntage.of
bstuden£s mdh&épniné any kiﬁd-of faculty, staff, or éaministfa;ive assistance
:whaésoever as gigh as 20%, and in three programé, Civil, Engineering Science
and IEOR, it»vag actﬁally lower than idZ;i (However, these are thepthrée pro-
grams bhére a'significant proportion of sFudents identified their work exper;
ience as being;ﬁost helpfu1.5
) ?érha;s‘;hevmost intriguing results are the resp&nses of studentﬁ'in the
othéfbthrge ﬁaih;pfogga@s. A greater pifﬁéhtagé of graduating Seniors.in the
Comﬁuter Sc;ence,’Other EECS and.ﬁechanicél Ehgiﬁeering programs either left
this question blank or answeredf"myself.“ This is most strik%ngrih the c3Fse
of Computer Seiencé_where 39Z'§f the fesponéés were of this sort. bne w&qld

v

want to-be cautious in assigning any particular significance to this failure
. v -— e T > . . R

) =

to identify aﬁy meaningf%l source of help. For example, it may s{mély‘inci-
date very littie e%periéncéd_need for any assistance rather than any judgment'f
concerning fﬁe'availability of assistance. Nonetheless, these fih@ings may be
'thg basis.for discussion, and it may be usefgl to consider the ve;Létim resﬁonses
to this question.

Vefbatim‘%e5ponsés té tﬁe two o;her items (Questi0n5ﬂ13 and 14, page ?

of .the que5610qpaire) would also be very interesting to read through program

_by.program. These items asked each student to describe those aspects of one's

program that were most and least liked.  Because the responses were extremely
varied, i.e., answers could not be classified into a relatively few categories,

no results'are presented in this analysis.

e




Sf;dentS'werevalso asked for suggestions to imbrove the qu lity of the
undérgféduate education. -Answers were categorized relatively sily and are
preéehtéé by program in Table 23. Almost equal numbers of t seniors (about
30%) offered suggestions for improvement in each of two broad aregé: courses
and.instructors i In_the first category, less rigid academié requireménts and

'imo;e*hppropriate allocation of units for part;cularvcourses_were most frequently
'mentioned. ;;udents in EECSJprogréms other than Cqmputer Science were mdst
likely to have sugg%stibns %of course—relatea improvements« (40%), Computer
Science stﬁdenté theﬂle;;t 9%). Suégesgions for improvements in the atea
of instructors were made by more than one in every four students in each
program except Civil. Most freqfiently mentioned were the need for better -
teaching skills and ﬁbre favorable attitudes apd greatér acceésibilify of
individual_pfofessors. The lesser pefceived need for improvemeﬂt in the
~instrhctor area for Civil Engineering seniors is conéistent with their high
rating of satisfaction with their éducation.

About a tenth 4f the students singled out advising explicitly}és the one
areé of éuggested improvement. This figure suggests that dissatisfaction with
advising éEE.ES is not more salient generally than issues of particular course
requirements, teaching ability and access to individual instructors. Nonether
less, for 17 studeﬁts bettef advising was seen as a priority.‘ Computer Science
is the only Qrogram.where a significant number of students expressed the need
for improved %écilities. Again, the verbatim responées, grouped by program,
might be quite ﬁelpful'in interpreting the significance of the suggested
improvements. On a veryiimpressionistic basis, however, it would appear that

the suggestions dp not indicate any perception of fundamental inadequacies in

the undergraduate experience in engineering.

(9]
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" TABLE 23. Coded Responses by Program to Question: "WHAT SUGGESTIONS DO
YOU HAVE FOR THE FACULTY AND ADMINISTRATION SO THAT THEY MIGHT
IMPROVE .THE QUALITY OF UNDERGRADUATE EDUCATION?"

~

e .

SUGGESTED Civil  Cémp. Other’ Eng.  IEOR  Mech. ‘Other| Total
AREA : _ Sci. EECS Sci. gz . o

(25) (31) (48) (12) (11) (49) (A2) (188)
Courses®  * 24% 9% 40% 3% 21% - 21% s | 30%
Instructors’ . 12 . 26 27 33 36 39 33 | 29
Advising 12 . 10 6 17 - 9 10 -0 9
Facilities 0 23 4 0 b 2 0 S
Other . .20 0 6 8 0 % 0 6
Left Blank 32 32 17 = 8 27 14 17. 21 -

Ngote: n's in\parentheses,

lMost frequently mentioned were. academic requirements and units allocated for
particular courses. ’

2Miost.frequentiy mentioned were teaching skills and attitudés and accessibility
of professors.
- p
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CONCLUSIONS AND TMPLICATIONS

-Two conclusions may be drawn from the responses of the graduating seniors

-

in our survey. First, the overall evaluation of their undergraduate experience

-in engineering appears to be a favorable one. Though there are some areas where

hY 4

improvements might be warranted (e g., advising), there is a high level of

ngeral satisfaction with engineering. Second, within a pattern of broad

a.

general agreement one can identify dist inct constellations of differences
among 'students in certain of the programs. .Students in Mechanical Engineering
and EECS programs other than Computer Science appear to have profiles that do

not deviate markedly from the overall sample. Buf Computer,Science, Engineering

v

Science, and IEOR students each have a pattern of responses that is particularly

interesting.. -
»

‘Recall that part of the concern leading to this survey was the dispronor—

tionate amount of student interest in EECS. Our results are not encouraging
if one is looking for clear signs of student disenchantment with this area of

-~ ' . ., .
engineering.. (Do keep in mind, however, that our data do not address directly
the feasibility of encouraging students away from EECS before they begin the

)

program. On the other hand, there is simply not much in our results that

-
might be cited to convince beginning students that their experience imr" EECS

might be an unsatisfactory one-)\ I . -
Yet.the survey has uncovered an important pattern of differences
between the sentiments of students in Computer Science and those in

~

the other EECS programs. The perceived, employment prospects and stabil- .
. ’ : - )

-~

ity of program choice in both instances are high. But there are items
on which studente in Computer Science differ dramatically from the over-
all sample, while those in the other EECS programs do’not. These items
inciude the likelihood of not remaining in eng&neering if one could not

;!

be in one's program, career certainty, and anticipated MBA degree. On

Q Esiih
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the critical issue of support for the two-year common curriculum before'EKLosing

a program, only 29% of Computer Science students but 48% of other EECS agree it

would be a good idea. This contrasts with two-thirds support by students in the

remaining programs. N

The distinctive profiles of the smaller Engf{neering Science and SEOR pro-

grams represent, as might be expected, departures from the mainstream engineering

programs. Because the numbers of sfhgents in these programs are small, these’
et i . g 3

results sbould’be interprered with éxtra caution. For gfam?le, the disturbing -
'finding th;r Iess_than half .of the origin;l entrants in Engineering Sciencé
Twoﬁid choos; the program again may either be unique to'this particular‘gfbuﬁ

of individuals and their experiences‘or_reflega an-ongoing problem Pf attri-

tion with this program.‘_th sqrpris{rgly, Enginéering Science students are

| . . .
oriénted toward scientific research, while IEOR :students appear headed toward
e B \

[ i

. corgoraté management and believe theyyhave excellent career prospects. Both

-

are critical of the advising they have r§ceived, and IEOR students are critical
’ -
of the quality of their teachers in engineering as welf{

It should be emphasized that the_observed'differences among the programs
B .

reported here represent only the most straightforward and elementary rendition

of these data. More sophisticated and pointed analyses of the survey responses

-

are possible, especially if *the results in his report prompt specific questions

or raise additional issues. For example, Appendix C contains a brief analysis
. .

of a highly specific but suggestive question, namely, what happens to those

[y

i;zs few students who indicated an original preference for EECS but did not actually

\

** enter EECS? (The results suggest that they are nonetheless satisfied with their
undergraduate experience in engineering.) Other questions could be defined and
pursued with equal facility. ?

e_One should keep in mind that verbatim responses to several questions are

also available for analysis. Finally, the limitation of the design of.tkg,survey,

50
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///l.e., retrospective and summary views of graduating seniors, only means that the

results should be 1nterpre%ed'with caution. Certain specific conclusions are

probably warranted, e.g., thé relétiveiy less favorable view; qf advis?n%
compared with one's overall education in éngineering or the coﬂirast between
Computer Science and non-EECS students in theif views‘of fﬁe two-yeér cémmon '
curriculum. But to gainla more c°ﬁplete understanding of how”and‘ﬁhy even these

‘relatively unambiguous results occurred might require interviewing or surveying

-
FiRd

students at earlier points in their undefgraduate careers. i

‘///’#}ﬁﬁzbe limitations of the present data are understood, however, the

restlts can and should ‘be uigd toiclarify the terms and directions of further

A »

inquiry and administrative deliberation.

o
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APPENDIX A

THE QUESTIONNAIRE OVERALL RESULTS

Appendix A contains the actual questionnaire as distributed to each par-

ticipating senior. E&ch question displays the percentages (nmot actual numbers)
of responding students who chose each of the possible answers. Students who

did not respond to a particular question are not included in the number on which

=

the percentage is calculated. The questionna_%e and percentagés follow this page.

For most questions there were very few students who did dot provide an answer.

—
In a couple of 1nstances, however, this is not the case, and cautlon should be

a4 N ‘LN
exercised to av01d a mlslnterpretatlon of the results. For éx le, Question 31

asks students to indicate Ehe amount of loans they have receive « 1t may appear
as if 347 of the students surveyed owe loans of $5,000 or more. This is erroneous,
because the percentages are calculated only for those students answering the

question. Most studentsl(47%) report no loans (see Question 32) and hence did

not answer the question.

v

A tabulation of open-ended questions is not included here. One may refer t
the tables in the body of the report for this information for all.except two

these questions.
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C SURVEY OF GRADUATING SENIQRS IN ENGINEERING April 1982
This is a survey about your undergraduate educational experience in Engineering here at
Berkeley and the development of your interests ,in the field. The information you provide
will assist the College and. future students. Please answer each question as best you can;
do not skip items because you are unsure of your answer. We are interested in your percep-
tions and impressions for each of the areas in the questionnaire.

Q1. When did you decide on a career in... - - PERCENTAGEQ_ \". '—\

‘ engineering? ' your program within engineering?
/6 Some time before the 10th grade - 5350me time before your freshman year in colle:z
¢@In the 10th grade /& In ybur freshman year § -
7
25 In the 11th&rade 27 In your sophomore year ' .
2/ In the 12:‘@ grade , /i Some time after your sophomore year ri
3:_3Afcer the 12th grade C '
Q2. Pl ircl : se to : ‘ Uncertain
. ease circle your response . '
each of the following questions. - Somewhat Uncertain
Certaln
Very Certaln
‘How certain...
Were'you in your initial choice of ' ’ ‘
.Engineering as a care&r? « + + ¢ ¢ + o o+ e e 44w 4 e e e e e 32 . . 3F. 27
Are you now about your. choice of |
Engineering AS 3 Career? - + s o s e a4 e 44 e e e e e e e e e e 55_.,25-__.]%_..)7

Were vou in your initizl choice S '
of specialty within Engineering? - - « =« -+ « « « & « o o o .. L 4. .35 "26"/‘5—

.33.../0. S

Are vou now abaut your choice of
specialtv within Engineering? L e \52 -

Q3. What do you expect to be your primary activity next vear?

é Z Emplovment, engineering-related gMZBA program
J Employment, unrelated to engineering §OtheL graduate study (spec1r) i
gSGraduate study in engineering 4 Other (specify: )

Q4. Preferred type of work in the long run (check one):

Producticn engineering (manufacturing) 201

Engineering research and development 261 1

Engineering design 2310 ]

Engineering management 220 ]

Sales (technical marketing) 1] : ‘jjﬁ .
Corporate management 1[0 ] ) \
Teaching Lf {1 :
ther (piease speciiy) ' IR

(CONTINUED)
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Q5. Which, if any, of the following degrees are you likely to earn here or elsewhere
at some time in the future?

Gb s, M.Eag. L{Phn./D.Eng. | 36 wea SRR AR NEED

. .
=§Other (Spec:Lfy , 5No further degree work

Q6. Work experience during junior and senior years of college' (Check ALl that apply)

On-campus Of f-campus
// Readetship Zﬁ Engineering co-op program
/20the‘r related to engineering &cher related to engineering
on-related to eniﬁeering 4 32 Non-related to engi{l\e‘ering
Q7. scribe the most important influence(s) that affected your decision to enter th_e
field of engineering. ' ’ .

-

/A‘

{

Q8. ;If you had not gone into engineering, what career (occupatién)'would you probably have
chosen? Please check ONE -

e

AN ZS Adm lnlstratlon/ﬁawagenent/accoxmtlng/ * ZQMedicine (M.D., D.D.S., D.V.MJ )

i 1
business/sales 20ther health-related area

h g éArcﬁirecrure/urban planning J 52 Scientific research

X jArts/nerLornng arts/deSIgn/wrlt ing/ .

ouslishing gSkllled trade (technician,, nechaﬂlc, 2tc.)

o 2Social service/counseling
¥ ¢Other (Specify: . qg’ )

- . . Y_YUndecided : o /
' 2Education - primary or secondary

level . /-’*’5
N _é__Law ‘ . r

4

' /3Compute:‘ industry .
i ZEducation - college level

Q9. Describe the most important influence(s) that affected your choice of specific program |
within engineering. —

i W

[
3 : : .

Ql0. Outside of vour formal iou*seuork what person, office, service or experience was/has
been most helpful to vou in.completing your academic orogram7

°

el

~ ¥

A

(CONTINCED)

ot

: . Gu | j”j
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<§El. Please indicate by checking (/) the program in engineering you (A) wanted to enter

_when starting your engineering program at UCB; (B) actually did enter; (C) are graduating

. in now; (D) would choose if you were starting again. Assume you can enter or could-have
entered any area you wish. ‘

TN

A .

P

Q B
Civil

Electrical Engineering

& Computer Science Q12 1If you arein EECS, indicate which
pu cie ; —_—

option you began in and which you are
graduating in:
Began In Graduating In

Engineering Science

Industrial Engineering

& Operations Research : | Bioelectronics 5 3
-Manufacturing | [ . ; CompNuter Science 40 éi_
Materials Science \L‘ - T Electronics 25 30
Mechanical - ) : General =2 - 1 F
-Mineral » ‘ 1 -System; __gf _ZIL \

Naval Architecture

Nuclear
1 S

Petroleun
EECS/MSE . l

EECS /ST - 1 Now, please go back and put a "I" in coluymns A znd
SO 3 D to indicate your second choice of program when
g |

TEOR/NE . |you entered and now.

]

T

Ql2. Describe tH2 aspect(s) vou have liked most about vour progran in engineering.

I

Ql4, Descridbe the aspect(s) vou have liked least.

o ) ' -~ €5 - A

ERIC

Aruitoxt provided by Eic:
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Q15. Please name the one faculty member who was the best teacher you had at Berkeley.

-
I

Name: : . % Department: - ‘ .. CL. e

Ql6. Name the one faculty member from whom you learned the most during your studies at-
TBerkéley. (This may or may not be the faculty member who was 'the best teacher.)

Name: ’ ' Department:

Ql7. Rate the distinctive characteristics of each area of engineering. If an area requires -
a spacial amount of ome of the Jisted skills and abilities, or if one of the employment attri-
butes is particularly true for it, put a check in the appropriate space. Check as many as, .
apply. We are interested in your impressions of all areas of engineering. For example, if
you leave a space blank it will mean you believe an area of engineering does not require a
special amount of that skill or ability. - : .

SKILLS & ABILITIES

Math skills’

LY

Writing swills
Mechanical
abilities

Originality

EMPLOYMENT ATTRIBUTES t

Good Anitcizl » . R
emplovment & 25 8‘6‘ 12 26 32
prosvects , _
Gooc long-term I s
employment ﬁ/? ?3 lq 57 4/5

prospects

. Bigh initial

“.'sa,laries . 1°2. g‘l ]Z ZZ 11 ‘

‘advancesment R ]] 5’5 101 20| ] |
. Good long-tern )

\ 3.
adwancement - 6/0 KVZ 17 257 32 I? 'I‘/'f | .Zy 15 : Z

Al Bl

i

e s
YET 128

g
40151 (35 12729 21|53 12 |11 | 7|
| 1611 912136 9177 119

-
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" Attachment 3 ( . ’ : . ) . ‘
~ | = . . . SO » A Disagree stron:i-
1 € (Q18. Indicate how strOnglv you agree or ? $ - e - Disagree somewhos
= "2 |disag rec with each of the followlng statemcats: Agree somewhat
2138 ' - P - oo Agree strongl V—ﬁ )
. / . . . v . »
- ¥ K
1 41/A ma;or reason ;or cboosmg ‘my particular program in engineering was my . yolus 12l =
pretere 1ce for solv1ng chall&ngmc technical problems. - -~
-2 42}A major reason for. choeqmg my pﬂr,ticular program in engincering was the.
probability tthat it will provide opportunities for eventual managerial 2133 |27 2
leadersnlp N S ’
3| 43]Financial consxderntlons played an important rolc in @y choice of progran I1132130 Z.'
: within engineering. : O ' - '
4} 44|%hen 1 began.the ‘engineering program I am ndw compliting, I had a good idea 1z .30 57‘} e
' of what its grnduates actually do. . : \ h
5] 45(I wish I had known more about the various programs in engincering Wefore 1 22124132122
L ‘chose the one I did. ., . ‘ ©
6{ 461 wish'I could have taken more courses in tho hun:ﬂ“lthS and social scien ccg/ 2624|2013
7| 47|k have a clear idea of the kind of career I am likely to have in ewgmeur./z. 30|54 /gf ¢
- - ©o. i
8! 48{1 can easily imagine mvself in a caregr other than cnginecring. 331271271 /&
N P . et \ . e .
51 49.1f 1 1C<1:n'_d. ¢ be in the program I'm in, I probably wouldn't be in engincerin: /7176 3,4 3
. \ QT 11. . 5 \ .
R 2 a _ 3%‘ N
10| S0ilne o7 the Tvasons I chase my prosr is t‘n‘: it leads teo a career whery I can 251281251 /¢
{ help mainzain or imnrove the qua 11:}' of the envirbnanen . [ '
' ’. — — - -.»7 . - - > . -~ - o . - - BN
11 51i;x‘a CPPUTIVALIY to work with cemputers is seme £ I will-sbe lcoking Zov in Ylizpl)g) <
bfuture inbs., r e
S— - : 1
' : - . . e s | P A
124 52 0ve o0 tho reusuns I chbse my prosvam i3 becruse of the sood provanyiicy i: 61281241 3=
i P : T - “ . ATy =
| would fead to.a 303 ia the Bay Arca : '
! Py - . - z —_—
13 53}7}‘.3 onparIunity Lo worl wiith other pcople is & prim'ic_\"_tor e . 35039 |22 &
1;} sgioverall T oam satisTiad with the faculey ad\-sn.g I haveg teceived in enciuvocrine. /0 3912525
T 1. : - 3 " .. . . }( . . .
15 531t is moro imporilant o have’an advisor in engincering whe bis cenough time [av
Foe . - : s . . . . =
! you dJdven if he i tside your Srvem alty arcea than to have an advisor in veur (Y7317 1 3
" | area with litcle to sce vou. g o % —
. Lo . : . -
15! 5511 found LhiaT mout of mv instructors in engincering wereo good teachers } 0.5/122) ¢
ol 57 nrenrast siven me enough opporvtunity for individusl regseanrch, / i
12 ] 3305 proa WO ooaite competitive academically.
f— . N - . . S, - .
190 e TeT e the evel of academic cempefition in my
23l g e
211 6! ST
in ) oon e
- ! (o2 ¢
|
TS
~- j b2 -
j - ST
R T R L TS prenvan in encincering. T owill have ool caranr ao o woecs
2 lhasiiria 4 o - . : - ; .
- 331-‘ [T Snu rtacsiitices feor students in omv oracro Tonouno
N e T ; . ) ) T
== v ST PTEATAN SAave adenuazo acgess o Uhe Uoliooet o canismonn g
g ; los . .
) . (CONTIRUED)
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ERIC - ‘

Aruitoxt provided by Eic:



-6~ P

52

Disagree strongl+
Disagree somewhat

. S - - ) ' "~ Agree somewhat——
' . ' : . © .Agree strongly |

27 167 \ly high school counselor was an 1mportanc posiclve influence in my ChOOSl'l"' :
fgmeeﬂng _ 2 /0 |2/{&
28 |68 ‘I) high school. counselor was an important . positive influence in my choice - adl
: 1515
of specifie program within engineering. 1|2 e
29.1 69 My family was an important positive influence in my choosing engineering. - 25134 |2
30 [ 70|y family was ap important positive influence in m» choice of specific Prozram. 16 |77 (3002
N -
31 | 71 }In almost all fields of engineering, englnec's neecc ood writin skills to . -
. “] ger alead. k ® ° 58|30 s J;
32 ,72' I have good writing skills. - 3/ SOV /3 é

ZOcher ‘College at 3:zxrkeley

.- Q23. How Ac_‘liol }f_quwdescribe yourself”
_ ZBlack/.—\fro Amer

Q1S8. What suggesclons do you have for the faculty "and administration in the College of
Engineering so that they might improve the quality of undergraduate education? Please feel

free té offer any comments or observations you have.

Y

20

QZ,O.w’\\P.S'chool or college ~cu at'tendec'l.jus\t pPr.nr to start>ing engineering at Berkeley College

of Engineering: , .

Y4 vigh school

2Private college/University _

3 California State Colleée/Uni\'ersic)‘

23

2Llatino/Other Spanish Amer

L AN ‘ . .
Chicano/Mexican Amet Native Amer/Amer Indian

23 Chinese/Chinese Amer ___Polynesian

__LEast Indian/Pakistani - _'Z'I"hai/ochex; S.E. Asian

__|Filipino/Pilipino ) éiwhice/Caucasian N .
4 Japanese/Japanese Amer ;_/_Ot_her (specify: . )

~ )

__‘_LKorean

(CONTINUED) 4

$S5 Mate /A5 Fenmale
Note! 35 missmg 555

34 Cormunity College j/ £ Othér (specify: * . )
30ther UC campus '
Q21. 28 C.S. c1t1~'en __Z_Foreign student Q22. Were you born in the United States?
2 Immigrant ar refugee ' ‘ 2/ yee 2% ne Ud\-e 48 MASSAY
o : T - 228
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e

_jZZQ or yOQngef' [éi}é-Zé

721 , 5 27-29

R 422 | 330 or older
2423 g L -

&)

Q27. Do you have children? S,

ves (how many ) . no -

"~ #Q25. How old will you be on Dec. 31 of this year?’

53

. Q26. Marital status:

'2 z Single, never married ’

: SEn‘gaged,.plann'ing to be married

_{Married : - F\\‘.

_j;}iving together

, 1 Separated, widowed or divorced

Q28. VWhat 1is ihe highest.level of educatioh attained‘by each of your parents?

;.Less than high:school
High échbol ' : : ‘
Associate degree/Technical school
Some college ) o
Bacheler's_degree
Mastég's degree
Professional degree (MBA, MD, JD, eﬁc.)

. Ph.D., Ed.D. o A

SERSERIS

:

Father

o

S~
~
N

'Q29. Do anv of your family members have a degree in engineering?

T ves, father - Zves, mother

<Eﬂ9&es,=other relative(s)

Q30. Hew did you finance your junior,and senior years in college? Indicate (with a check)

the degree to which you relied on each source: +

Not a Source

Minor source Major source

Pzrental angd family resources
Co~-0op program earnings
: .
Earnings &/or savings, excluding Co-op
Loan(s)
Grants, scholarships

Other sourcé(s) (specify: )

SBRRER

. 4S5
/!

ENNINY
Lkl

Q31. If vou havé received loans for educational purposes during vour undergraduate vears,
what Is the total dollar amount you will owe upon graduation?

19 s1-999
2°7.$1,000-2,999
2]$3,000-4,999

/9 $5,000-6,999
[] $7,000-8,999
2$9,000 oTr greater

<

Q32. Did you ever receive any form of financial aid through the Berkeley Financial Aid

Office? 4 Jyes I fno

Q33. “What is vour GPA in your program?

Q34. What is vour overall GPA in engineering at Berkelev?
. 3

(CONTINUED)
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Q35. Your'class_levelﬁyhen_you entered engineering at Bérkeley? :iféf:éshman / Zsop omore
H 5 junior <Zsenior '

Q36. Number of. quarters at Berkeley, through this spring?

.

N2

. Thank you very much for your help. Please fold your questionnaire
and put it in the envelope provided. We would very much appreciate ﬁ
receiving your completed quebtionnaire by FRIDAY, APRIL 23rd. You
may leave it in the Dean's Office or’put it in the campus mail. If
neither is convenient, you may use U. S. mail -- no postage is frequired.

THANK YOU!




. APPENDIX B

TWO ALTERNATIVE MODES OF DATA ANALYSIS
v - P

~

As was noted in the beginning of this report, the program in which one i
is.graduating appeared to be a major basis for significant differences among
. . , 1 .
the engiﬂeering seniors on'a number of questions of interest. Two other

methods of classifying students did not. Results in terms of these methods
of classification have not been presented. i

However, interest in one of these, point of entry into Berkeley's
AY

College of Engineering, has been expressed. Therefore, some of the details
of this procedure and associated results are presented here. Point of entry
and its possible significance were examined as follows:

.Class level when entered engineering at Berkeley (Question 35) ;
was compared with time of decision on a career associated with a
specific program in engineering (Question 1). The distribution of
students on these two variables were used to establish four groups
of roughly equal size. Forty-six students entered as freshmen and
reported having decided on a program-related career before or during
their freshman year (Grodp A). On the other hand, 51 students also
reported a program-related career decision before or during their -
freshman year but entered Berkeley's engineering after their freshman
year (Group C). Students who reported making their program-associated
career decision after their freshman year were divided into two troups:
36 students who had entered Berkeley engineering as freshmen or sopho-
mores (Group B) and 52 students who entered as juniors or seniors

AGtpup P). -

_ Thys, a sharp contrast exists between the stydeﬁcsxgi/gzzgp A
and Group D. 1In the first instance students both/ entered engineering

at BerKeley as freshmen and reported a career decision by their fresh-
man year, whereas in the other instance students entered as™juniors
|or seniors and reported not having made the carefr decision by the

end of their freshman year. Groups B and C also provide an interestin
contrast, i.e., between those who report a program-associated career
decision after.entering Berkeley (Group B) and those who report making
the decision before entering (Group C). More general comparisons can
be made between early and late entrants (Groups A and B versus Groups
C and D) and between early and late decision making (Groups A and C
versus Groups B and D). Therefore, if either or both time of entry
and decision on. a specific career have a méjor effect on reported under-
graduate experience it should be readily discernible.

.\}
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As indicated, neither point of entry -and tihing of decision on a
ﬁrogram—spgcific career had a major discernible efféct on reported under-
graduate experience. Certainly no differences approaching the magnitude

Of'those associated with the progfam in which one is graduating were ob-

seryed. Table Bl displays the Q9su1ts across the four groups for 31 state--
“t

ments, and the readef can verif§:the general pattern of '"no differences.”

L]
.

It might be useful to keep in mind, however, that these results-only
indicate the experience; of seniors who are in the process of successfully

S

completing their respective programs. Théy do not tell us direct}y, for
example,, ther the freshman entrants come in with the same attitudes as

the junior transfer students but only that, for this particular graduating

N

class, freshmen and junior entry graduates 8o out with similarly expressed

attitudes.
The other ﬁethod of clazssifying students that did not yielu _eﬁ“lt;

as meaningful as those associated with specific programs was based on the

sﬁudenté reported career commitment to engineering: As with thé«{iaing

of entry, and career decision classification above, four distinct groups

¢

were defined as follows' lii -

Three items were used to defgéﬁﬂthe groups. First, responses to
two statements ("I can easily 1mag4ﬁe myself in a career other than
engineering," Statement 7, page 5 and "If I couldn't be in the pro-
gram I'm in, I probably wouldn't be in engineering at all," Statement
8, page 5) were compared. A third of the students agreed or strongly
agreed with the second statement--their commitment to engineering was?

N designated as Specific Program . On the other hand almost 30% of the
students disagreed or strongly disagreed with both statements. These
students were designated as committed to Engineering in General. Al-

v most half of the seniors disagreed with the statement apout being in
a particular program but agreed or strongly agreed thg% thew could
easily imagine being in a career other than englneerlng The=~ stu-
dents were divided intc- two groups on the basis of the caill . item,

namely-the indication of probable career had one not entered engineering

(Questiog 8, page 2 of the questionnaire). Students who indicated a
career éﬁoice in business administration, law, medicine and other tra-
ditionally high status professions were designated as pre-professional
in orientation, while those who chose research, computers, skilled
trades and miscellaneous were designated as pre-research/technical.

' .

oy

~ i
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TABLE B1. Attitudes of Students According to Year of Entry and Decision of Specific Program
Within Engineering (% Agreeing or Strongly Agreeing with Each Statement)

-

-

P

J

A - Both Farly (Entered as Freshnan, decided on progranby end of Freshman year.) \
B - Entered First (Entered as Freshpan or Sophomore, decided on program after entry:) #
€ - Decided First (Enterad Sophomore or later, decided on program before entry.)

D - Both Later (Entered as Junior or Senior, decided on program after Freshnan year.)” |

N
\ 4
A B. =~ C v D TOTAL
Statement Appearing on Questionnaire Both  Entered Decided Both (185)
\ o farly = 1st lst.  Later ‘
' (46) (36) (51) - (52) :
- 1. A major reason for choosing my particular program in engineering- - Lo

vas my preference for solving challenging technical problems, 84 83 88 82 84
- 2. A'major reason for choosing my particular program in engineering . o

was the pvt.ability that it will provide opportunities for eventual ﬁ ‘ :

- managerdal leadership, | } 503 53 8 48 53

3, Financial consider.iicns played an important role in my choice " _ o \
 of progran vithin engineering, 37 b7 b1 3 X

4, When I began the engineering program I am now completing, I had a \

good idea of what 1its graduates actually do, 4 48 57 3 -] 45

5. 1 wish.I had known more about the various programs in engineering ‘ , ‘

before 1 chose the one I did.: ' : 52 4, 31 A 48 46
| 6. 1 wish I could have taken more Courses in the humanities and L ‘ -

soclal sciences. ' 5' 44 45 50 48
7. 1 have a clear idea of the kind of career I am likely to have ‘ ; '

in engineering. C 71 5 . 16 1B

8. 1 can easily imagine myself in a career other than engineering. 46 61 ' 72 55 39

9, If I couldn't be in the program I'n dn, I probably wouldn't be I

in engineering at all.  ; 27 25 b4 36 33

10, One of the main reasons I chose my program is that it leads to a ¢

career where I can help maintain or improve the quality of *the a : | ,

environment., 51 63 5 - - 447 53 u

Q
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TABLE B, continued / R
,‘ EL T '

Statenent Appearing on Questionnaire ) a N A, B C. D. TOTAL
11, The opportunity to work with conputers 18 ‘something I will be e
looking for dn future jobs, t . 74 1 76 83 1
12, One of the reasons I chose my progran is because {the good |

probability it would lead to a job in‘the Bay Area, 8 4 40 43
13, The opportunity to work with other people {5 @ priorily o : '
for me, 76 89 10 69 75
TG, Overall 1 an satistied vich the faculty advising I have received Al
in engineering. 48 58 51 b 50
15, It is more important to have an advisor fn. engineering who has
enough tine for you even if he is outside your specialty area than to L

have an advisor in your area with little time to see you. 8 8 80 74 18
16, I found that most of my instructors in engineering vere good
teachers, T4 N 69 3!
17. My program has given me enough'opportunity for individual regearch, 39 29 ) 40 3
18, My program vas quite competitive academically, 95 94 9% 94 95
19, For me the level of academic competition {n my program has been helpful, 70 78 1 81 7.
20, Overall Ian sat{sfiad with my education within the College of
Engineering, 9 % 86 89 89
21, Overall I am satisfied with the education I have received in my . ‘ 4
specific program.. 89 92 9 81 || 88
22, Tt would be a\good idea if engineering Sodents began with a two-

year_comnon curriculun and then those their specific programs, - 48 61 48 13 57
23, 1t would be a good idea if the. first year of engineering were unpraded, 33 2 20 2} 25
24, Upon cémpletion of my program in engineering, I will have good career o _
prospects. ‘ | 83 R 90 8
25, The equipment gnd facilities for students in my program are good 56 69 63 60 b1
26, Students in my program have adequate access to the College's equipment - |
and facilities, - 58 63 54 59 59
21, My high ‘school counselor.wag an important positive influence in my ' :
choosing engineering, 9 8 15 14 12
28, My high school counselor wag an important positive influence in my

 chofee of specific program, [ 3 2 /) 3

29, My family was an important positive influence in my choosing - ,
engineering, 54 b4 2 63 58
30, My family was an important po#itive ‘influence in my choice of specific

program. 39 ) ) 21 3
31, In almost all fields of engineering, engineers need good writing .
skills to get ahead, ¢ , | 91 89 80 94 88
N, 1 haveﬁgood weiting! skills. ' 76 86 76 85 81

Tu

. .:?_35
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Of particular interest ‘was the extent to which those students com-

- mitted to a specific program may differ in their evaluation of the

undergraduate experience from those with an expressed commitment to
engineering in general. Possible differences among all four groups
were examined., ) ,

Though classification according to expressed commitment to engineering
as a qaree£<Zas*an»intriguing procedures, it did not, as indicated, yield

results ?s meaningful as straightforward program differences.

>

The relationships between timing of entry and proéram decision and

both program at graduation and basis for commitment’to engineéring are pre- =y
sented in Tables B2 and B3. These results are largely non-=consequential.

G5 e be s the "nitude of tt~ relationship:between program and timing

i

of entry and program related career decision .s t “iezz, wu’ .. . . iation
by proéram is evident.

The relationship between timing of entry and career decision and basis
for commitment to engineering is even less striking. Quite unsurprisingly,
we do find that those reporting a decision on a’ program-specific career before
entering engindering at Berkeley are less likedy to express a commitment to
engineering in general, while those who entered before a career decision are
less likely to express a specific program basis for commitment.

There is a more pronounced relationship between program at éraduation
and basis for commitment to engineering (Table B%4). Because we have already
néted the relationship between pfogram and alterna/};"\\

v -

page 17) and between program and the statement

gram I'm in, I probably wouldn't be in engineering at ali" (Table 14, page 24&),

this is nct unexpected. The composite basis for commitment variable does

~r
14

; ar

¥he contrasts anong the programs, however. For exarple, 647

sharpen some of

of the Computer Scienge students indicate that thev would not be in engineering

at all if they were not in the CS program and an additional 20% reported that

’

. TR —~ ;. < ~ ‘ £ ‘ :
tﬁ%; were il engineering regardless of pregram and could not easily imagine

S
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TABLE B2. Timing of Entry £o College of Engineering and Program Decision by
Program in Which student is Graduating (% within each propgram
indicating each\fntry type) . (\

Program at Graduation {\
Timing of Entry Comp. Other ., Eng.
and:Ptogram Civil Sci. EECS Sci. IEOR Mech.| TOTAL
Decision (25) (30) (41) (12) (11) (48) "1 (1723)
Both Eag%%% 28 % :27% 26 % 17 % 27 % 23 % 25 %
Entered lst 12 10 24 8 18 . 29 20

o

4 30 28 42 27 18 28

Soth Later

. 23 "7 33 27 29 27
| o N ’

Note: n's in parentheses.

TABLE * B3.Pattern of Commitment to Engineering by Timing of Entry to College
of Engineering and Program Decision (% within each entry type

indicating each commitment pattern) y

S

- (\\ : 2

Timing of Entry and Program Decision
. A. B. c. D.

Basis for ) Both Entered Decided Both
Commitment Early- 1st 1st later TOTAL
to Engineering o (44) (34) (49) (52) o QA79)
Engineering . _ - .
in General 39% - 32% : 18% - . 31% 30%
Pre-Professional 18 18 14 15 - 16
Pre-Research 16 29 25 19 ‘ 22
Specific Pregram 27 16 43 ' 35 32
Note: =n's in parentheses.

7 -
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TABLE B4, Pattern of Commitment to Engineering by Program in Which Student
is Graduatirg (% within each program indicating each ,commitment

pattern)
Prog&am at Graduation
Basis for . Comp. Other Eng. 1.
Commitment - Civil " Sci. ° EECS Sci. IEOR Mech. || TOTAL
to Engineering (26)  (29) _ (44)- _ (11)  (10)  (49) || (181)
—
Engineeritgl i : L .
in General 247% 20% 38% G, o 20%» 39% . 292
)
Pre-Professional 2 27 7 9 18 30 16 16 -
Pre-Research ° 27 7 16 64 0 29 || 22
Specific Program 2P, 64 36 9 50 . 16 33

. 4 .
Note: n's—in parentheses.

1Students who disagreed with both statements "I can easily imhgine mysélf
in a career other than engineering " and "If I couldn't be in the program
I'm in,” I probably wouldn't be in engineering a: all."

~ . b . -
“Students who agreed with just the first statement and indicgfed an alterna-
tive career in business administration, law, medicine or other high status~

profession. .

°Students who agreed with just ¥he first statement and indicated an alterna-
tive career in scientific research, technical or computer ‘area, skilled
trades, etc. )

’ -

4 . .
Students who agreed with second statement.
o ) S

0 0]
o,
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another career. 1In ;ontrast, Engineering Science students$ are unlikély to
iﬁdicafe either a program specific commitment tb‘eﬁgineering~(§%) or tﬁe
eﬁgineering in general commitment (9%) as most (647%) report a pfe-reéearfh'
ofiéntation"tp engineéring. Mechanical students (39%) and those in Other (
EECS t38%) are somewhat more likel§ than average to express an unqualified
commitment to enéineering, while a half'of IEOR students expfess qhe specific

program commitment. Graduating seniors in Civil Engineering are dispersed

fair;y widely across all four compitment patterns, though more (27%) gre

"pre-professional'" than average. ‘ \ ¥

w

§g)
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APPENDIX C Y. 763 7

- A TEST CASE OF COMMITMENT TO EECS

)

The high degree of commitment to EECS demonstra;éd by EECS graduates suggests

that it would not be easy to redistribute students away from EECS. However, our

= ’ [} , - . .
results confound two effects: first choosing to enter EECS and then the actual

experience of going Ebrough the, EECS prograﬁ. We do not know, therefore, what

.

would happenfto students who were originally committed to EECS were they to
n . ! N B ) 1
actually switch (or be.switched) to a non<EECS program.

We do have data, however, for a very small. group of students (sevéﬁ?“who

EggPrted that they did in fact want to be in EECS_originally but who'are graduat-

4 .

ing in another program. 0f thg¢ seven, only two report that EECS would be their

first choice if they could choose their program now. We also have data for

fifteen students who, through graduating in another program, indicated that,

B

EECS was their second choice upon entry. Of these %ifteen, only one indicated

N

that EECS would now be ‘the first>c§bicé.

i

el . ' A’ k3 .
The'reported experiences of the seven students who éxpressed an original

B
.

preference for EECS but did not graduate in .it mav be suggestive. Though only

two of the seven (contrasted with an overall survey-figure of 747) agreed that
they had a clear idea of the kind of career they were likely to have, 211 seven

(higher than the overall survey figure of 88%) thought thev had good career
L > & 3 . Boog

prospects. TFor both education in Engineering and in one's specific program,

. . - . - . . . t :
six of seven students expressec satisfacticn--a proportion close te the overall

. :
‘

suTvey figure in both cases. TFive of the seven agreed that = two-vear common

curriculum would be deeirable—-—z preperticn somewhat higher than the overall

3]
o



