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SUMMARY

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

4
California discussed with. the Office of Student Research the possibility, of

learning more;abouttheir students' undergraduate experience in engineering,
c

in particular as- it related,t0,issues such as,an unequal :distribution of

Interest in the various engineering programg. With the aAislance of -the,

College, the Office of Student Research surveyed in April. 1982 'all,seniors'
1

'who, had indicateean:intention to graduate at the end of the spring quarter.

This-report anAlyzes'the results of the seniors who -replied (n..1.8 g).

.

An overall response'ratle of approximately 60% and fairly uniforht repre-

tentation across all.miajor individual, programs was obtained. Replies were

f

received from 79 student ectrical Engineering- and Computer Science (EECS),

149 in Mechanical Engine ing, 25,In Civil Engineering; 12 in Engjneering Science,

11 in Industrial Engin ring and Operations Research (IEOR), and 12 in the other

smaller programs. ',Tor purposes of analysis, EECS wap divided into Computer Science

(31 students) and other EECS (46 student;').,

The data were analyzed-I9 several ways--for example, by program, year of

-(
entry, and pattern of expres sed commitment to engineering (i.e., engineering

in general versus one's specific program). Only the program in which students

were graduating produced consistent and meaningful differences in reported

experience's and attitudes. Results in this report,,therefore,'are.described

for the entire' sample and then analyzed in terms of program differences where

they are observed.

-Nearly half of our sample entered the College of Enginee4i.ng from high

school, and another third transferred from community college. Sixty-three

percent report that their fathers have at least a college- education,.and more
.

than a quarter gay their fathers are engineer. Studegts reporta wide range



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

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

IndustrialEngineering and Operations Research (IEOR), two relatively small

programs, appear to dome from very highly educated families. In the case of

Engineering Science those-who hav$ remained,inTthe program also arAkely to

.have-come from engineering families and have. chosen engineering over science

or meditine,. IEOR students, in contrast, are unlikely to come from engineering 1(

families and likely to have chosen engineering over business administration.

There is clear evidence that students across all programs view the employ-

ment prospects for students in EECS-as being excellent (and generally better than

those in other programs). For exalple, 98% of non-EECS students checked'as a

distinctive attribute of EECS its good initial employment proppects. Perhaps'

'related to this, EECS students, and in (articular the'group within Computer

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

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

either changed programs or would change if stating again. There iS a conspic-
4,1

uous attrition from the Engineering Ifence program with apparently no offsetting

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

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

will be engineering-related employment. Anothar quarter indicate that they

will immediately pursue graduate studies in engineering. Two-thirds believe

they will eventually earn A MS or. M.En g. degree and more'than a third antici-

patepate an MBA degree. It is striking that fUlly 95% of our sample anticipate

eventually' earning at le st one advanced degree.

'leAlmost half of the s niorss,recalled deciding on engineering before thl2th

grade and a third had specified a particular program before college. Graduating

seniors in Civil Engineering appear more likely to make earlier choices; those

,1
in Engineering Science report later choices. Slightly morn than half of the

;



uating seniors dicate that they are now "very certain" in their choice

specialty withiv. engineering adwell as in engineering as a career. }Responses
4".

to an open-ended question identify a range of influences affecting the original

,

decision to enter enginieering. The most prevalent-(39%) of ;hose influences
r

mentioned either first or' second was a background or interpin applied math

or science

. About a third of the students agreed with the statement "If I couldn't be
, 4

in the program I'm in, I probabiy'woUldn't be in engineering at all." Differ-

ences by program are dramatic: the degree of agreement ranges from Engineering,

Science (8%) and Mechanical(18%) to IEOR (50%) and Computer Sciehce (73%). Thus,

nearly three of every four students in Computer Science-quggest ghat their enroll,-

ment in engineering is contingent on being in computer science itself.
r

Regardles of program, however, students report looking forward to working
.

6 .
.

.

with computdrs in their employment. As would be expected, the opportunities for
%

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 moretlikely ,.
4 _

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

leadership as` sons for choosing one's program. .Students in Civil Engineering
C

(52%) are more likely than those in other programs to identify their family as
01,

influential in their decision to choose their specif4c program.

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

ing the Coop work pro am, are identified as the main- sources of financial sup-

port for the junior and niOr years. Forty-three percent of the'seniors report

receiving financial aid through the Berkeley financial aid offi6e. Nearly 30%

of khe students will have educational loans of less than $5,000 upon graduation,

while an additional 14% will have loans of $5,000 or more.
,/

As students approach graduation,-they' report a high degree of satisfaction
,t

with theif undertraduate experience. Al Most 90% of the graduating seniors in



-iv
00

our ,survey report that they are generally satisfied with their ructation in

engineering in general and in their specific' program as well. In contrast,
- #

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

have received. Stu4enEs in Civil Engineering'report especially high degrees

of satisfact,IonCEngineering Science students indicate the least'satisfaction.
,

Seven of every eight students report good. career prospects associated with

graduation in their program.

f"
The_majority of the students rate their inst1ruccors.as goodoteachers,

though IEOR students (36%) are much less likely to concur. .CompUter Science

students are much less likely than oth s tq rate positively their prOgram's

equipment and facilities.

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-
c.

Science the figitre is 100%. 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 Science students feel this way.

Furthermore, a clear majoiity of'seniors in our study favor the idea of a two-

year common curriculum before choosing a program. Less than 30% of the Com-
,

'11 puter Science students think,this would be a good idea. Again, the evidence

suggests that Computer Science students aredistinctly set on their particular

k

program and career paths.

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

of formal coursework that has been Most helpful, more students (28%) wrote

"myself," "no one," or left the question blank than any other type of response.

irty-nine percent of the Computer Science students gave such a response. In

no program was the percentage mentioning faculty,'stalrf or administrative assts-

, tance as high as 20%:.



When asked or
. Tr'

stitns tOigpr

1

e'undergraduate education, 30% mentioned.

ementa). In each program except Civilcouise-re2jated isigneS.(e.

(12%) , from 26%,

their An4kructor.

O
In summar7.,4h,. paxte

° -

01'

stud s identitied the need forimproveMent in

:=61Ltile'40dEE f skills

faction with'theUntlergpednato

aArly consistent, eli'idence dtrdilti*caNasts

and actesSibilityr,

--suggest generally high levels' of satis-

ketice in engineering. There'is, however,

among certain programs.. 'In
4.:, Alk,

particular, Computer 8clehce', 14gine gigljn.Science,"IEOR and'

each has its own charaCtetistic p ern c e:4. responses.

,-
,- - , ./.

Implications of thesaresn/ta are discussed, especikly in light of the

Civil "Engineering

,,

lipitations of the research design,.i.e., retrospective reports of graduating

seniors, and the College's desire to Consider the tmrlementation of curriculum
. i. .

, ,
s

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

are also highlighted.

data
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INTRODUCTION
7-

This report provides the b-asic results of a survey ofSpring 1982

,.graduating seniors in the College-of Ehgineering at the University of

California; BerkeleY." The purpose of the survey was to eAcit.the opinions

-and reported experience of the graduating seniors on a number of issues of
9

concern to the administration-of the College of Engineering: Of central

toncern,.over the past few years has been the unequal distribution of interest

in the various academic programs within the College. Specifically, Electrical
. 0

. ,

' Engineeting;11-Computer Science ('EECS) is in very great demand. ,Despite

higher admishions standards than the other programs, EELS must Still turn

away numerous students, In contrast, for example, Civil Engineering, which'

the College considers,tos have a strong faculty and.solid program of study,

is undersubscribed.

,To understand both the reasons underlying the unequal 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,

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

as engineering in gentral.were of'interest, therefore, -as were perceptiOns

-71Lcareer prospects associated with each of the major programs.

There has ben some discussion within the College of Engineering about the

desirability of-ifistituting a common curriculum for the first two yes of study,

therebyincreasing student exposure to a wider range of program possibilities.

The feasibility of this innovation as addressed directly by eliciting s'iydent

opinion concerning it and related curriculum changes. Indirect measures of the

possibility of relatively easy .re- distribution of 'students among programs were

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

and the degree of stability of program preference over time.

.t

'
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The_specific iLtoncein about the distribution of. students among pro-
,

grams afforded' an. opportunity to assess in more generalsterms the under

graduate experience in engineering. Theiefore, the questionnaire also

4
reflected a "taking stock" of one's undergraduate,eddcatiion.` This

--entailed, for example, providing an evaluation Of.faculty advising, an

area with which the College 11:Conderned.

The College of Engineering solicited the assistance of the Office

of Student Research to conduct the survey. The' College provided 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-4

paration of the data for analysis% These tasks were performed admirably

by Mary Ann Rettig-Eucchi, aigraduate student in the School-qf Education.
. t

The questionnaire'itseli was designed by the Office of Student Regearch

and Ms.' RettigZucchi in Consultation with theColiege'of Engineering.

Special thanks are extendedlto AssociateTean Arthur Bergen, Dean

2

Rarl Pisterand Ms..-Iola James. iteir generous support and assistance

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

This report contains four sections. First, the metgOdology of the
o.

survey and cautions assod ed thereWith are discussed. SeCond, perceptions

ogwthe various programs andstabilitx of *ice of program are examined.

I. ....

These results were first presented orally to the:Dean and Ahsociate Dean
.

. .

by the Off ice.of Student,Research in June 1982. No further
.

analysis of

these aspects of:thesurvey has been undertaken at this time, and the
4 r

results 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 repqrted by. graduating seniors.



The resulZs Will suggest 'that, for many aspects of the' undergraduate

experience in engineering, there are significant differences among student.

'Furthermore, these differences appear to be directly associated with the

prograM one has gote through,rather than, for example, bow early one entered

the College of Engineering.- The impliCations of these sesults:for possible

.curriculum revision are discussed in a final section.

METHODS'AND LIMITATIONS

breview
Of the relevant literature conducted by Ms. Ryttig-Zucchi

yielded several studies that examined factors associated with entry into

engineering and attrition,from it (Smoth 1960, Elton & Rose 1967, Taylor &

Hanson 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, Durhhholz 1977). _However;

Ms. Rettig-,:Zucchi was unable to locate anY published re4arch that investi-
.

Cgate&spicific programs within engineering. The type of survey undertaken
N =

here is.apparently unusual, if not the firSt of its kind. Given'the absence

of previously published work, an original eight-page questionnaire was

developed. It is included here as Appendix A.

Ordinarily, one would 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 question:-

naire or by Allot 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

seni9r filed-his or her study listwith the College. To meet this deadline

d.



the-questionnaire was constructed during the Winter .Quarter 'final ,examina-

N

tions and aubsequentquarter break. This." nflexible schedule precluded

direct study qr input. Ms. Rettig-ZucChi was able, however, _to interview

several. Engineering faculty miebararecommended)by the Associate Dean of

the College. Their ideas and suggestions were used in formulating, the

questionnaire.
.

The following'procedures were followed for the distribution and",

collection of the. questionnaires. Each Engineering student filed A Spring'
4

Quarter study list during
*

the week of April 12 (with the exception of a few

9\t
students who filed late). In turn, the curriculum aSsista t handed a packet

of survey materials to each student who filed a required statement of inten-
0

tion to graduate. In addition to the questionnaire there was a cover letter

from the Dean of the College of'Engineering and a return envelope addressed

to the College of Engineering. There was also a prominently marked return,,

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 Dean

urging return of the completed questionnaire was sent to each student

'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 dir;ted
,

to Civil Engineering students on May 11.

Theoretically, therefore, each graduating senior was personally handed

a qbestionnaire and received as well an individual postcard remainder (or, in

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

I6



A. 'adequacy of Our b
. 41, .r 1

These,procedur s apPeared Work fairly successfully, producing an"

overall response ra perhapsi;Ot. Several ambiguities make It impos-
,

sibi: to calculate the response rate with exact precision. Of the 295

questionnaires actually taken by students,/188 were returned, a coMpletiqn

rate of. 64% However, individual names were not recorded or checked off
-

as questionnaires were handed out. So we do not know how many students

took more than one questionnaire - -a factor that would lead us to under-

estimate the true response rate --or how man simply returned the questionnaire

uncompleted to the stack - -a kactar that would lead us to overestimate the true .7
.

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

identified as graduating seniors (though on,April 23 only 313 were identi-.

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

mated response rate of 58%.. 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 Table 1. Using the more

conservative 346' figure one can see that,-with the exception of the small

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

.froM 50% (Civil Engineering) to 71% (Engineering cience).

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 quetionnaire. Moreover,

the questionnaire is relatively long and involved and, typically, seniors

may be less likely than, say, freshmen'or sophomores to complete impersonal

requests of this sort. Giten the relatively conscientious way in which the



,

questionnaires appeared to have. een cqmpleted, the response rate (approxi-.

-,mately $5-60%) and the number of'completed questionnaires (188) permit us to

proceed with an analysis of the results.

TABLE 1. RESPONSE RATE BY PROGRAM
1

Seniors Graduating Spring Quarter 1982*
Program Number

Number of
Surveys Returne4

Response\
Rate

Civil ,..

Electrical Engineering and
Computer Science (EELS)

Engineering Science. '

Industrial Engineering and
Operations Researdh (IEOR)

Manufacturing
h

Materials Science

.,

.

52

138

17 ;

21

3

6

85

2

3

5
t

(14)

4'.

8

.1

1

/,

. 26

79

12

11

2

2

45

,

50.0%
-

.57.2%

70,6%

52.4%

66.7%'

33:3%

52-9%Mechanical-

Mineral

Nay.1-- Architecture .,

Nuclear

Double Majors

1

1-

2

(7)

2

4,

0
4
1

--. 50.0%

33.3%

40.0%

(550.:00:)0

50.0%

0

100.0%

*EECS/MSE '

ME/MSE

MSE/Chem

NE/Chem
,40w.

TOTAL 346 188 54.%

*Figures obtained from "Preliminary list of Spring '82 graduates," College of
Engineering.

Nnnetheless, theie 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

4'\ that the 188 graduating seniors express relatively high degrees of satisfaction'
e

with the College of,Engineering and their programs in particular: To more fully

understand the undergraduate experience in Engineering, hoWever, one would

like to be able to follow a group of students through each step of the process.

Asking only graduating seniors to'reconstruct and summarize their experiences

1



7.

uf
introduces several possible sources of bias. Three in particUlar.might

T

be' mentioned: (1) dIfferential.attrition.(students who leave before.,

becoming graduating'seniOrt may differ from those ^rho do not, e.g., in

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

remember or interpret earlker experiences inaccurately, e.g., perhaps

rationalizing prior decisions or behaviors); and (3). cohort obsolescence,
J

(what is true for graduating seniors' past. experiences may not betrue for,

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

response, rate (students whg respond to a surVey.gmay differ from those who do

not-the latter, e.g., may be lesa'sattyed or more alienated).:

Therefore, despite an adequate response rate and good)quality. of data,

one should exercise caution in interpreting the results, especially in

estimating the degree of favorable results apparent in the survey. MbreoVer.

some programs are quite small, e.g.",,; Engineering Science and Industrial

Engineering and. Operation Research (IEORI, and large percentage differences

represent a very. small number of actual individuals: In these instances

especial it is important to keep in mind that'apparent large differences

among programs may reflect only the experiences of the particular group gf

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 experienceAdih reference to the various programs.

Therefore, the first analytical approach to the data was the most straight-

forward:. results were analyzed according to the program in'which'students

indicated they were graduating. This gives us a direct way to assess the

similarities as well as differences of experience across program. Do, for

;17

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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Mechanical? What do patterns of differences suggest for.possible directions
4

that undergraduate Engineering might take?

We also thought'it important to examine both when students entered
j

Engineering At Berkeley (for example, freshman versus junior entry) and

when a definite decision about a specific program was made. Both,.it is

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

edu ational:experienCe. If iv can be shown that there are large and

meaningful differences between, for example, early and late entrants, under-

graduate. policies should be modi,fied Dr targeted with these differences in

mind. Analysis of results on this basis showed surprisingly little differ-
.

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

a

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

prOgram. Therefore, in this reposirr-esultS' will not be discussed in these,

terms.
o

The laCk of apparent differences in attitudes and reported experiences

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

prising. Table B1 in Appendix B illustrates this absence of variation

accordifig to entry for a series of thirty-one questions. One may w to

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 program as a basis for understanding the

undergraduate experience in the College of Engineering. This was accomplished

by defining four different commitment ititterns based on the degree of agree-

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

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

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

approach permitted an assessment of the extent to which one's basic orientation



to engineering as a-career might be associated with differences in the under-

.

graduate experience. That is, do %tudents wto express a'commitment to engineer-

ing in general and students who report:that their involvement With engineering

is contingent upon being in a specific program shareor fail tb share common.

experiences and evaluations of their undergraduate life? Do stddentswho

report, that they Would have likely pursued a career in scientific research if

they had not entered engineering differ from those whose alternative career
o

was laW or business administration?

Again the resultsare not impressive on this basis. While some differ-

ences in reported attitudes and experiences do exist by pattered of commitment,

they:are not as dramatit as differences according to program and usually over-
,-

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, will be followed. Relationships among the three approaches

are explored in Appendix B, however.

PROGRAM ATTRIBUTES AND REPORTED STABILITY OF PRbGRAMCHOICE

Student perceptions of characteristiC requirements and employment attributes

associated with each.of the various programs were of obvious interest. A format

that asked students to indicate their impressions of distinctke characteristics

of each program was developed (Question 17, page 4 of the questionnaire). In.

Table 2 the percent of students graduating in a givcn prpgram is compared with

the percent of those students outside the program who assign that attribute.

This analysis was completed for Civil, EECS,,Engineering Science, and Mechanical.

Several interesting patterns of student petceptions are evident. Most

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

prospects fer students in EECS that generally has been reported to exist at

this time. In both the overall results (Appendix A) and the comparisons by

those in and not in a particular program presented here '(Table 2), the



TABLE 2

PERCENTAGE OF, GRADUATING SENIORS CHOQSING PARTICULAR ACADEIC REQUIREMENTS'AND EMPLOYMENT

4^ ATTRIBUTES AS DISTINVIVE' FOR SELECTEITAAS OF ENGINEERING:

RATINGS 11
TiSE,GRADUATING IN A GIVEN AREA COMPARED WAR THOSE NOT ,GRADUATING IN THAT AREA

1

, .

'Requirement or.

CharacteristIc'?

Writing Skills

Good initial employ-

ment prospects

Note: Differences Greater Than 22% UnClerlined,'

Eng. Science j , Mechanical

Others

122*

Civil EFCS

elves Others Selves Others

94t

Selves .

12

, Others

149 *.

Selves

45
25 t , 140* 79

68% 61% 86%

38% ,'

64%

28% .

92% 66% .90% 81%

84% 51/, 42% 44% 4

-----------
64% 39%

80% ',, 85%
56%

56%

54% ,25%

'_......_.--,--__.,....._.......-.

67% ,

19%

52%

42% 19%

67% 37% 64% 52%
a41%

,

3,% 28%

Good long; term employ-

ment prospects 80% 51%

High initial salaries 8% 14%

Computer applications 84% 44%

Rapid career advance-

ment 36% 49%

Good long -term,

advancement

Variety of work

80% 39%

96% 44%

Prestige 64% 28%

86% 98%
a
25% ' 13% 67% 63%

81% 78% 50% 19% 78% 66%

84% 93% 17% 12% 42% 41%

96% 44 95% 75% 45% 4% 57%

68% 52% 25% 10% 27% 23%

66% - 49% 33% 1,8% 67% 43%

0 )

72% 40% 83% 38% 84% 51%

5.3% 35%
70% 52% 33% 11%

*Students A° rated only their own program or provided unusable data not included,

students who actually rated program. Total number excluded ranged from 14-22.

Accordingly percentages based on only
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cept4nA of other programs.
4

11

However, one might n6te,also.those areas where the perceptions of-

students graduating in a particular program differ markedly from thosTof
.

students outside the program. This is most evident for Civil Engineer and

.Engindering Science: Though employment prospects in these fields may not be

viewed as extraordinary as those in EECS, the less sanguine views of °students

outside the fields may suggest some room for more informed views. Nate in

particularthe discrepancies a a our programs in perceptions of

variety of work (and for co plications in.Civil and Engineering:

Science), though one might cauti n that ratings of variety may be highly

subjective Specifically, perceived variety for one interested in- a particular
5

field of engineering might appear quite uniform, if not monotonous, for, some-

on with ut the same interest. 'Nonetheless, these results do provide interest-

ing student perceptions of the various programs, and discrepancies between the

views of particular programs held by students within a particular prograitand

those of students outside thee may be instrictive.

Stability of Program Choice .0.-0%;

Of equally central interest for assessing the. ikelihood of,anymodifica-

tions in the distribution of students among programs is the general degree of

stability of program choice currently demonstrated. To assess this, students

were asked to indicate their choice of program at four points in time: desired

.program when initially coming to the College of Engineering, program actually

entered, program graduating in, and, finally, a hypothetical.choice of program

Aknow assuming one was starting again d wOuld be admitted to. one's program of

choice (Question 11, page '3). Re alts of this analysis are presented in Table 3.

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



TABLE.3

GRADUATING ENGINEERING. SENIORS' FROG S

.(1) ORIGINALLY WANTED WHEN. BEGINNING ENGINEERING AT BERKELEY,
(2). ACTUALLYAENTERED, .(3) NOW GRADWINGIN, AND

(4) CHdICE IF STARING AGAIN

Program Wanted When Beginning. =B 4pgineeriri$ .Contrasted. With Program
Actually Entered

12

Originally
Wanted

1.

Entered Net
Wanted,

Not Entered
Entered,
Not Wanted

. Civil 19 , a 20 +1 3 ' (16Z): 4 (20%)

EECS 82 73 l -9 12 (15%) 3 (4%). °

Eng. Science 14 16' +2 1 (7%) 3 (7%)

Mechanical .44 42 -2 6 (14%) 4 (9%) -

B. Program Entered When Beginning UCB Engineering Contrasted. With Program
:Actually Graduating In

Entered Graduating
7

Net
Entered,

Not Graduating
Graduating -

Didn't, Enter

Civil

EECS

Eng. Science

Mechanical'

22.

74

17

44..

1,

4-0---

24

78

12

45

--/

+2

+4

-5

+1

1

1

5

(4% ).

(1%)

(297)'

(4%)

3

5

0

3

(12%)

(6%)

(0%)

(7%)

fC. .Program Graduating In Contrasted With Program Chosen If Starting Again

-Graduating

Would"'
Choose Now' Net

Gr aduating,
Mould Not Choose

Would Choose,
Not Graduating

Civil 23 21 -2 4 (17%) 2 (9%)

EECS 76 '85 +9 2 (3%) 11 (13 %)

Eng. Science 10 7 -3 4 (40%) 1 (14%)

Mechanical- 41 35- -6 (22%) 3 (9%,)

D. Program Wanted When_ Beginning UCB Engineering Contrasted With Progr hosen

If Starting Again

Originally
--Wanted

Would
Choose Now Net

Wanted, Would
Not Choose. Now

Choose Now, Di.::

Not Want Orig.

Civil 19 21 +2 5 (26%) 7 (33%)

EECS 80- 83 +3 9,, (11%), 12 (11)

Eng. Science 13 7 -6 S , (61%)

Mechanical 42 35 -7 l (36%) S (23%)

-o
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student is not graduating, and of those graduating,only two students would

not. choose EECS.if starting over. Civil and Mechanical sl w somewhat lees
--

A
stability., with approximately one student in-five IndiOating that he or she

.

_dectu-ld not choose the same program again: In contrast, Engingering,9cience
. . . .

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 shown in the table) and Mechanical the

figures are 26%, 33% and 36%, respectively.

Only 11% of those with an original preference for EECS-41d not choose

it again, an impressive figure-considering that-it includes several students

\who actually entered other programs. (This particular point will be explored

further neat the conclusion of the report..)

The stability of prolgtam choice iS examined with the data presented in

slightly different fashion in Table Here EECS students are divided into

two_ categories: Computer Science. nd Other EECS. As subsequent analysis

will suggest, this is an important distinction in understanding variation

in the undergraduate experience in En eering. Mere the significance of the

distinction is merely adumbrated becaust.0 mputer Science and Other EECS are'

both very stable Categories. Note, however, that not a single person in our

sample who enteredTomputer Science switched out-or, insofar as we can deter-_

mine; would,Switch 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,

Mechanical, IEOR nd_Engineering Science.4 Again, the data as displa):5 in

Table 4.demonstrate the'conspicuOUs, attrition from the Engineering Science

program with apparenty no offsetting flow to it.



TABLE 4. :STABILITY OF CHOICE OF PROGRAM WITHIN ENGINEERING

14

,

MEASURE
OF

STABILITY

,

Civil

(22,25)

Comp.
. Sci.

(31,31)

.,

Other.

EECS

(44,48)

Eng.
Sci.

(17,12)

IEOR

(12,11)

.

Mech.

(44,49)

Original Entrants °

Who Switched 'Out
'5% OX 2X , 29% 25% 4%

Current Graduates
Who Switched In

12% ' OX %
,.

0% 18% 6%
.

Original Entrants
Who Would Not
Choose Program Again

14% 0%1 I 4X1 65% 33%

I

21%
-

*Current Graduates
Who Would Not
Choose Prtigram Again

12% /6%1'
<

6%1 40% 9% 25%

Note: n's in parentheses (original'entrants followed by current graduates).

'Percent that would .hoose neither COmputer Science nor Other EECS (further
distinctiOn not available).

STUDENT BAKGROUNECAND CAREER ORIENTATION

The general background and career orientation,of students by program
< -

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

_ -
two reasons. First, it helps establish a general overall. picture of the educa-

,

tional and occupational orientation of undergraduate students in engineering.

Second, observed differences among. students in the various rograms may help

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

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

of background differences. . .

7 .,

Table 5 ,examines by program a student's school prior to entering Berkeley

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



TABLE 5. PREVIOUS SCHOOL OR COLLEGE BY PROGRAM

15.

PREVIOUS
SCHOOL

High ShoOl

VC Berkeley

CoMmunity College

Other,

Civil
Comp.
Sci.

Other
EECS

Eng."

Sci.. IEOR Mech. Total
(25) (31) (47) 112) " (11) (49) (186)

l'

48% 42% : 45% 42% 73% 45% 46%

4 7 6 33 18 6 8

',--32 42 '36 17 .
0 39 34

16' 10 13 ' 8 9 10' 12

Note: n's in parentheses.

TABLE 6. SELECTED MEASURES OF PARENT BACKGROUNDS BY PROGRAM

VARENTAL ,--

BACKGROUND
Civil

(25)

Comp.
Sci.

(31)

Other ,

EECS
(47)

Eng. r

Sci.

(1.2)

IEOR

(11)

Mech.

(49)

Total

(186)

Father has College
Degree

46% 65% 48%
l

92% 90% 63% 632

Mother Went
to College '

.
,

36% 61% 5l 92%

N

80%. 57% 55%

Father is an .

Engineer 28%
,

26% 28% 58% 18%.

-1

20% 27%

Note: n's in parentheses.
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//
high school and those in another transfers

:
froth coMmuniviy college, -then"/.

apparent program differences in, for example, reported, Satisfaction with

advising, might actually reflect differences in entry status. Note, however;

that relationships between previous school and program are limited to the mall

and rather atypical Engineering Science and IEOR programs. In the former case,

students are more likely than the average to have transferred frqm 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 ,average
,

of 46% and'those from commun4 .college approximate the 34%. average, he impli-

cation here is that any vast observed differences between students in the

viiiious program's 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 is available from university records and need not be

taken from respdndents to a questionnaire.

Similarly.,*Engineering Science and IEOR, ktudents report parental back-

grounds that distinguish them from students in larger programs.(Table 6). Both

programs have a high 'percentage of highly educated parents. The two differ,

though, in that more than half of Engineering Science students report that
0

their fathers are engineers but only 18% of IEOR.do, the lowest figure of any

program. Among the other programs, students in Civil Engineering appear to be

less likely than average to report having highly 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 programs has not

been examinedti at this ¢o int..)

V
Variations by program in the robable choice-of a career had one not

entered engineering (Table 7) are most pronounced for ehe small number of

students 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

2,



TABLE 7. PROBABLE CAREER HAD ONE NOT ENTERED ENGINEERING BY PROGRAM*

Civil Comp.
Sci.

Other
'SECS

Eng.
Sci:

IEOR Mech. Total

CAREER-GROUP (25) (31) (47) (12) (11) (49) (186)

Science or 24% 23% 21% 64% 0% 39% 29%
Medicine',

Business Adminis-
tration

20 13 16 9 55 14 18

Computer Industry 8 26 22 9 9 2 13

Law or Architecture 32 . 10 7 0 18 12 12

Skilled Trade 4 7 7 0 0 18 8

All Others 12 23 26 18 18 14, 20

Note: n's in parentheses.

*Questgn 8: "If you had not gone into engineering, what career (ocaipation)
would you probably have chosen?" See appendix for full wording of.choices.

latter indicated a choice of business administration. The diversity of alterna-

tive career choices indicated by students in the larger programs is striking.

.Students in Computer Science, for example, are distributed across several

categories with only 26% choosing an alternative career in computers. It

might be noted, however, that 40% of Mechanical Engineering students reported

that they ,would have gone into science or medicine, and nearly a third of those.

in Civil suggested law or architecture.

Table 8 reports student ipdications..e expected primary activity for

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

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

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

employment and Engineering Science and IEOR somewhat less likely.

Student indication of preferred eventual work in engineering (Table 9).

also suggests the distinctiveness of the students in the small Engineering

IP

0`t



18,

TABLE 8. EXPECTED PRIMARY ACTIVITY FOR NEXT YEAR BY PROGRAM

EXPECTED.
ACTIVITY Civil

(25)

Comp.
Sci.
(31)

Other
EECS
(47)

Eng.

Sci.
(12)

IEOR

(11)

Mech.

(49)

Other
k

(12)

Total

(187)

Engineering. 56.0 82.2 63.8 45.9 i54.5 75.5 83.3 68.4
Employment

Engineering 34.0 17.7 27.6 33.3 18.2 20.4 16 24.1
Graduate Sttidy 'i_. ,

0

(Total- ,-0110.10) (100.0) (91.5) (79.2) (72.7). (95.9) (10 ) (92.5)
Engineering)

Other 0.0 0.0 6.4 0.0 0.0 2.0 0.0 2.11
Employment

Other Graduate 8.0 0.0 0.0 16.7 9.1 0.0 0.0 2.7
Studies

MBA 2.0 0.0 0.0 4.2 18.2 2.0 0.0 2.1

Other 0.0 0.0 2.1 0.0 0.0 .0.0 0.0 0.5

Note: n's in parentheses.

Six students checitied two possibilities each (engineering employment and either
engineering graduate School or MBA in each case). Percentages associated with
these choices were divided equally between the two choices.

N
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TABLE 9. PREFERRED TYPE OF EVENTUAL WORK IN ENGINEERING BY PROGRAM

PREFERRED WORK

Civil,

(25)

Comp.
Sci.

(31)

Other
EECS
(48)

Eng.

(12)

IEOR

(11)

Mech.

(48)

Other

(12)

Totill

c=,

(187)

Research & Development '8% 36% 30% 67% 0% 27% 17%

.Design /2 26 32
°

0 23 17 23

Management 52 13 -,;1,17 Q rs _ 21 25 21

<Corporate Management ' 0 ~ 6 8 46 13 8 11
1.

All Othersi 10 15 25 36 17 '33 18

Note: n's in parentheses.

1lncludes, for total, Other-Specify (11%), Teaching (4%), Production Engineering (2%),
and Sales or :Technical Marketing (1%).

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

DEGREE

Civil

(25)

Comp.
Sci.
(31)

Other
EECS,,
(48)

Eng.

Sci.
(12)

IEOR

(11)

Mech.

(49)

Other

(12)

Total

(188)

MS or M. Eng. 64% 68% 75% 27%, ' 64%' 67% 67%

Ph.D. or D. Eng. 4% 29% 19% 58% 0% '' 4% 8% 18%

MBA 24% 58% 27% 17% ! 64% 33% , 42% 36%

At Least I
Advanced Degree 92% 94% 98% 100% 91% 94% 100% 95%

Note: n's in parentheses.



Science (two- thirds prefer research and development) and IEOR (nearly half .

prefer corporate management). More than half of.the students ±n Civil

EngiTieering express ayreference for Engineering Manlvement.

Finally, in Table 10 students' predictions of advanced degrees likely::
Its

to be earned are summarized.- It is ,striking that f lly 95% of the graduating

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

9

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

where the MBA,is,,Seenas more likely. This Is, of course, consistent with
A ,-

the areer orientation of-IEOR students that is evident in the,previous

tables (as is the perceived likelihood of the doctoral:' degree for EngineetiAi

Science students). Nearly as high a proportion of Computer Science students /

also anticipate MBA degree at some point.

CHOOSI AND FINANCING ONE'S PROGRAM IN ENGINEERING

Tables 11, 12, 13 and 14 examine different aspects'of the choice of a

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

student information about the financing of their undergraduate education.

Table 11 presents only selected findings for the timing and certainty

of choice of engineering and program. Question, 1-and Question 2 (page 1

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

responses for the overall sample. Nearly. half elf the seniors report having

chosen engineering as a career'path before the 2th gtade and a third have

chosen a specific. program before college. Civil*Engineeringi.students are,

more likely to report earlier choices, Engineering Science students less Ukely.

Certainty of choice,as one would expect, increases from the reported initial

choice to the present for both engineering,in,general and specific program.

,Note that the largest percentage increase, in certainty of program choice

occurs for Computer Science students, going fibm 23% to 61% Very Certain.
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.TABLE 11. Certainty of Choice of Engineering and Program by
Individual Program

Civil
.

, (25)

COMp.
Sci.
(31)

Other
EECS
(47)-:

Eng.
Sci,
(12)

..

IEOR

(11)

_.4
Mecriq

(49)

Total

(186)

Eirly4ithoice
of Engineering ;68%
(% Before 12th.''
.Grade)

45 % 46 % 27 % 55 % 41% 46 %

,Early Choice
of Prograry 46 %
(% Before
College)

42 % 36 % 17 % 27 %

,..

27 %-
J,

4
33 %

`-Initial Cer -
tainty of ,tainty
Engineering
Choice 36%
(% Very
Certain)

32% 434% 9% 18 Z 3%

.

32%

Certainty of
Choice of
Engineering
Now ., 60%
(% `Very
Certain)

58 % 60 % 46 % 36 61% 58 %

Initial Cer-
tainty of
Program .

Choice .38 %.

(% Very.
Certain).

23 %

.

19 % 25 %

.

, 27 % 27 %
q

24 %

.

Certainty
of-Choice .

of Program
Now 56%
(% Very
Certain)

61% 55% 50% 46% 41% 52%
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TABLE 12. Coded Responses byProgram to Request to Describe "THE MOST IMPORTANT
INFLUENCE(S) THAT AFFECTED YOUR DECISION TO ENTER TH FIELD OF .-ENGINEERING"--

Percent Choosing Each Response as Either First or Second Influence Mentioned

Influence

Civil
Comp.
Sci.

(31)

Applied Math,
Science Background,
Interest 32 26

General. Aptitude 20 26

Anticipated
Career Benefits 32 19

Persons Such As
TeacherS, Relatives 28 33

Computers, Elec-
tronics Interest 16 32

Interest in Building
or besigning Things 12 6

Anticipated Social
Contribution 12 7

Anticipated Work
Characteristics 12 10

Other 4 0

Left Request Blank 10

Indicated at Least
Two Influences 72 58

Note: n's in parentheses.'

Other Eng.
EECS Sci. IEOR Mech.

(48) (12) (11) (49)

Total*
(188)

33 33

23

27

17

23

4

8

8

25

-42

25

17

54 51

36 40

27 22

27

0.

9

0

9

16

0

14

10 .

8

39

25

24

22

15

11

9

4 8 0 10

56 75 64 65

6

63

*Total includes 12 studentsin smaller programs.

35
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-TABLE 13. Six Most Frequent. Coded Responses to Question "WHAT HAS BEEN THE MOST
IMPORTANT INFLUENCE AFFECTING YOUR CHOICE OF YObR SPECIFIC YROGRAM?"

RESPONSE
TOTAL %
CITING

PROGRAM WITH
HIGHEST % % CITING

Experience and/or Interest in Comp. Science 45%
Computers and/or Electronics 21% Other EECS 42%

Characteristics of the Program 11IP

Itself (e.g., its breadth) 16% Eng. Science 59%

General Aptitude or
Conducive Environment 16% IEOR

Work. Characteristics (e.g.,
the product, environment, etc.) 7% Civil 28%\

Like Building, Designing
,

Things 7% Mechanical 18% \

I

Career Benefits (e.g., -,

\

-, financial opportunities) .0ther EECS 15%
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TABLE 14, Reasons for Choosing Specific Program by Program

(XAgreeing or Strongly Agreeing with Each Statement)
,

Comp, Other

Statement Appearing Civil Sec. EECS

on Questionnaire (25) (31) (47)

Eng.

Sci,

(12)

IEOR Mech.

(11) (45)

TOTAL

(187)

9. If I couldn't be in the program I m in,

...1121111.rthlrobahlwouldlienineerInatall.' 24 38 8 50 , 18 34

"1, Financial considerations played an impor-

tant role in my choice of program within .

li_jr_._eiieeriu,___;_.40 61 51 8

...

27 45 43

10. One of main reasons I chose my program

is that it leads to a career where I can help

maintain or improve the quality of the environ-

ment, 34 45, 67 36 69

,.

53

IL' One'of the reasons I chose my program is

because of the good probability it would led

to a ob in the Bay Area,
' 32 i 58 53 33

,

46 33 42

11. Th opportunity to work with computers

is something I will be inking for An future

Jobs. 76 97 75 67 82 73 77

1. A major reason for choosing my particular

program in engineering was my preference for

guLpsolvinthallenintechicalroblems. 88 84 85 75 5 96 84

2. A major reason for choosing my particular

program in engineering was the probability that

it will provide opportunities for eventual

zaje,LiallEderatit 76

4

55 53 17 91-------i 49

.

54

13. The opportunity to work, with other

people is a priority for me. 68 74 66
183

-
91 , 76

------ 17-

74

30. My family was an important positive

zpu,5232l:3tL20_J5_influenceindoiceofspecificroraT 33

28, My high school counselor was an impor- ,

tant positive influence in my choice of

,

specific Program.

_.....---4
Note: n's in parentheses.
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These results are open to various interpretations. One reasonable .infer-

ence, however, is that students' sense of certainty regarding their choice of

program is mit necessarily well established initially. Therefore, though

students express considerable 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 beginning of

the undergraduateexperience.

Table.12 categorizes open-ended responses to a request to describe "the

most important influence(s) that affected your deqsion to enter the field of

engineering." It must be stressed that a fuller appreciation for the students'

interpretation of cameer choice influences may be gained by examining the

verbatim responses themselves. It is of interest, however, to see whether

these responses fall into 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 inflUence. Students in Mechani-
,,

cal Engineering and IEOR were especially likely to mention each-of these in-

fluences. Anticipated career benefits, mentioned by 24% overall, were more

likely to be identified as an influence by Civil Engineering students and

less likely by Engineeri Science students. Personal influence from teachers

or relatives was, more salient.for the latter (recall the high pd 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 being'influential as well as an interest in computers or electronics.

Note the EECS. students (both Computer Science and Other ECS) were somewhat

less likely to identify multiple,influences on the deci ion t enter the

field of engineering. It is probably most accurate to..oCpclude that the
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. 4

c
,

acoded perceived influen do reveal some suggestive differences among students,
\.....,_:_

in the various_programs, though one would not want to treat theseresults in

this form as anything more than suggestive.

Students were also asked to indicate the "most important influence

affecting your Choice of your specific program!! and coded results are Presented

in Table 13. It is again important to emphasize that exa inaion of the ver-
.

batim responses may provide a fuller and more realisti sense of student per-

ceptions of this critical issue. Moreover, StudentS- e such a range 410.°,.

variety or relatively specific responses that categ ization of these responses

was problematic. As can,be seen in Table , no s gle categnry,of response

was, identified by more than roughly a fifth of the studentSoverall. There are

some difference-S'by program that might be highlighted, though. For example",

students in Computer Science and Other EECS programs are much more'likely

than other students to indicate that prior experience orinterest with:cora-

puters influenced their choice of program--43% versus only 2 or 3%. It is

hardly surprising this difference was found (in fact there would pro-.

bably be some cause for concern were it not), `but one mightrefIect on the

significance of the actual percentages. That is, whether 43% is seen-as high

or low for EECS students is a matter of interpretation, especially given the

perhaps less than fully appreciated degree of computer applications in other

engineering programs (Table 2).

These results also suggest, againas one tight expect, that Engineering

Science .students identify specific characterieics of Berkeley's program as

influencing their choice. It is interesting that Civil Engineering students.

were more:likely to point to the anticipated work environment as influencing

ti
_Table,14 is the first 'of t.jiree tabiesthat _eEY:a7 le the percentage of

students agreeing with each of a series 6f stater- _s about choosing a program

'4



or career in engineering: (The number, associated with each statement indi-

cates the order in which the statements actually, apfeared on pages 5 and 6 of

the questionnaire. The statements ave re-ordered here to facilitate the

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

one's program in engineering arlimade'are obviously of'central interest in ,

trying to understand the undergraduate experience in engineering as well as

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

1

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

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

program choice.

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
0

used to define impart one's pattern of commitment to engineering. Agree-

4 "went or disagreement with a statement of this sort, one would assume, provides

a highlyeuseful summary indicator of a student's attitude concerning his or

her choice of program. The differences among the various programs are

dramatic and unequivocal: only one student in Engineering Science agrees

with the statement es do rough1v'one in every five of the ctlident-s In Machani

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

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

, that their enrollment in engineering is contingent on being in computer scJence.

Statements reflecting other aspects.of program oice do reveal differ-

ences along the various programs, though none per ps as dramatic as for the

first statement. Financial considerations are reported as more important in

p

the choice of. Computer Science and Other EECS than Engineering Science or IEOR,

f6r example.. One might note that, regardless of program, students report

looking 4_forward to working with computers' inin their employment. Only the

case of EIZIneering Science (67%) is the figure less than 70%. Likewise, with
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the exception of IEOR (55%),

28

from 75% to 96%. of the graduating seniors indi-

cate that possibilities for tec cal problem solving was a major reason for

choosing the program they had. In ontrast, IEOR tudelti (91%) are more likely

to stress the importance of working with other people .and opportunities for

eventual managerial leadership as a' reason for choosing one's program. A

third of the students indicated that their families had been an important

positive influence in their choice of program. The only significant variation

by program for family influence appears to be the higher percentage for Civil

Engineering seniors (52%) and the slightly lower percentage for IEOR seniors

. (20%). Almost no students identify their high school counselor as an important,

influence.

Thehe res ts do suggest rather clear and interesting differences among

the factors that influence a choice or program and,the importance of that

choice. Pe aps quite significant, and certainly consistent with other results

examined thu far, is the contrast between Computer Science students and Other

EECS students demonstrated in the responses to the first statement on the

table. It would appear that, by and large, Computer Science students are

more adaMant about the importance of being in their program if they are to

remain in engineering at all.

Financial Suppprt;

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

displayed in Table,15. Slightly less the; half of the studentg report earnings
-!

or savings and parental or family resources as two important ources. 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 thd-tackground of the

students. For example, Engineering Science seniors report more reliance on

parental resources and less on loans and'earnings.

44;
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TABLE 15. REPORTED SOURCES OF FINANCIAL SUPPORT FOR JUNIOR AND SENIOR YEARS
BY PROGRAM: %. INDICATING "MAJOR SOURCE" FOR EACH OF SIX SOURCES

"MAJOR
SOURCE"

Ci11.1

(25)

Comp.

Sci.
(31)

Other
EECS
(48)

Eng.
Sci.

(12)

IEOR

(11)

Mech.

(49)

Other

(12)

Total

(188)x°

Earnings,
Savings
(Non-Coop)

56% 61% 40% 25% 36% 51% 58% 48%'

Parents,
Family
Resources

56% 39% 58% 75% 27% 31% 33% 45%

Loans 24%

..,

26% 23% 8% 27.74 33% ' 33% 26%

Grants, .

Scholarships
24% 26% "..29% 17% 36% 10% 25f 22%

Co-op Program 4% 10% 8% 25% 27% 10% 8% 11%

Other 4% 3% 6% 0% 9% 14%

t

re

8% 7%

Note: n's in parentheses.

14.



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

BY PROGRAM

AMOUNT OF
REPORTED
LOANS

Civil Comp. Other Eng. IEOR Mech. Other

Sci. EECS Sci.

(25) (31) (48) (12) (11) (49) (12)

Total

(188)

None

$1-4,999

$5,000 or
more

56% 58% 52% 67% 63% 63% 42%

32 29 31 33 27 22 33

12 13 16 0 9 14 25

57%

29

14

Note: n's in parentheses.

TABLE 17. PERCENT BY PROGRAM REPORTING HAVING RECEIVEDiFINANCIAL AID THROUGH
THE BERKELEY FINANCIAL Al]) OFFICE

(n)

Received
Financial
Aid

Civil Comp. Other Eng. IEOR Mech. Other

Sci. EECS Sci.

(25) (31) (48) (12). (11) (49) (12)

Total

(188)

40% 48% . 42% 25% 46% 39% 67% 43%

Note: n's in parentheses.
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Reported amount of loans and receipt of finavial aid are examined in

Tables 16 and 17. While the majority of studentS' (57%) report that they

, will have no loan debt upon graduation, about thirty percent will have moderate

(i.g., 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' small programs

("Other" in the tables),are mast likely to report loans and having received

financial aid through the Betkeley financial aid office.

EVALUATION--6FTBE UNDERGRADUATE EXPERIENCE

Results thus far have examined students' reconstruction of their decisions

to enter engineering and to choose a specific program within engineering. 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 identically worded assessments of satisfaction. with one's education

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

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

90% of the graduating seniors in our survey 'report that they are generally

satisfied with their education in engineering in general and.specific program.

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

advising they have received.

These ratings of satisfaction are fairly uniform across programs but some

differences might be noted. The undergraduate experience in Civil Engineering

appears to be perceived as an.,especially satisfactory one: 100% of the Civil

Engineering, students agree with the first two statements, and the percentage

satisfied with its faculty 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

Education in Engineering by Program

(% Agreeing or Strongly Agreeing with Each Statement)

.P...."r.......Pm...........mnm*.
Statement Appearing, Civil

2121e521Vire' (25)

,.....................=...1.......lir
' Comp. Other Eng,

Sci, EECS kJ. IEOR Mech,

(31) (47) (12) (11) 45)

TOTAL

(187)

20. Overall. I am satisfied with my education 's

wit the College of Engineering. 100 90, 81 75 91 . 92 89

21. Overall I am satisfied with the education

have received in ° 100 90 79 75 82 92 88

14, Overall I am satisfied with the faculty

ad1/1420121tpceived in engineering, 80 45 46 33 40 45 49

24. Upon completion of my prog alrinengil

eering, I will have Lodclet.5:W187

87 60 75 36 69 71

16. Dave found that most of my instructors

inlagneering were good teachers, 92

18. My program was quite competitive
,

AcillaeadeT . 100 100 98 92 64 96 96

19, For me the level of academic competition

..in my program has been helpful,, 76 61 74 83 64 86 75

25., The eggpmenf and facilities for4students

inuit....i.c 80 36 61 58 64 65

;

62

26. Students inlay program have adequate

access to the College's lequipment and

facilities. 72 , 42 43 60 73 76 00

17. My program has given me enough opportunity

for individual research, 24 '

.

52 43 50 40 28 37

Note: n's in parentheses.



undergraduate experience. Other EECS students may be slightly less likely

than average to see themselves as satisfied with their education as well.

Seven out of every eight graduating seniors believe that career pros-

pects associated with completion of their particular program will be good,

though again Engineering Science students may not make as favorable a judg-

ment as students in other programs. The t4jority of the students report

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

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

share the nearly unanimous perEeption tha't they have been going through a

competitive program. Interestingly, three-quarters of the students agree

that the level-of competition-has been helpful. Computer Science students

may be least sure of this.

Computer Science students also appear significantly less likely to.judge

their program's equipment and facilities as .good, and they share with Other

cEECS students the perception that student access to it may not be adequate.

Only one in every three students agrees that their program has given them

enough opportunity for research with even wer students in Civil and Mechanical

Engineering 'reporting this
4

to be the case.

Overall, then, the levelS of 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,

equipment and facilities, opportunity for 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 program; the figure ft:it-
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TABLE 19. PROGRAM OR DEPARTMENT OF PERSON IDENTIFIED AS "BEST TEACHER" ONE HAS

HAD AT BERKELEY BY PROGRAM

PROGRAM OR
DEPARTMENT

Civil. Comp.

Sci.

Other
EECS

Eng.
Sci.'

IEOR Mech. Other Total

(24) (27) (46) (11) (11) (47) (17) (178)

Own Program 92% 85%1 74%1 36% 75% 50% 70% .

Other Engineering 8 0 4 46 9 17 42 13.

Physical Sciences 0 4 11 5.5 18 6, 0 10

Soc, Sciences/ 0 11. 9 0 36 2. .0 7

Humanities

Business Adminis
tration

0 0 0 0 1

Number Left
Blank 1 4 2 1 0 0 10

Note:' n's in parentheses.

lEECS overall (i.e., either Comp Science or Other EECS).

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

"FROM

PROGRAM OR . Civil Comp. Other Eng. IEOR Mech. Other Total

DEPARTMENT Sci. EECS Sci.

(23) (26) (43) (11) (11) .(44) (12) (170)

Own Program 87% 89 %l89% 86%86 %l 55% 80% "50% 77%

Other Engineering 9 0 5 46 9 7 33 8

Physical Sciences 4 8 7 55 9 7 8 10

Social Sciences/ 0 4 2r 0 18 5 8 4

Humanities

Business Admin
istration

0 0 0 9 0 0

Number Left 2 5, 1 5 0 18-

Blank

Note: n's in parentheses.

lAny EEGS program (i.e., either Corp. Science or Other EECS).

4'J
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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 students have experienced their best

teacher Within engineering per se. These results are consistent with a

slightly more critical stance toward engineering evidenced by students in

these programs. A slightly higher proportion of the students in Computer

Science did not nominate an instructor in either case.

Students actually identified their best teacher and instructor from whom

they had learned the most by game. .It would be interesting, therefore, to

tabulate by hand these nom ationS. There may be a few outstanding instructors

whO have received several no inations apiece. Because the students in our

study were graduating seniors, their nominations at the end of their under-

graduate careers might be particularly meaningful.

SUMARY EVALUATIONS AND CURRICULUM REVISIONS

Results for ten, additional items relevant to the undergraduate experience

and curriculum evaluation are presLlted in Table 21. Again keep in mind that

where large percentage differences occurred they were among the various pro-

grams. Significant differences were not observed between students entering

Berkeley engineering as freshmen and those transferring in later, though o er
exception will be noted.

The first two statements provide an interesting comparison of aspects
AIM

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. Bath,'

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,



21, Reported Experiences and Recpmendations Concerning Program and Curriculum

by Program (% Agreeing or Strongly Agreeing with Eath Statement)

1
Civil

Statement Appearing (25)

on Questionnaire

Comp.

Sci,

(31)

Other

SECS

(47)

Eng,

Sci. ItOR Mach,

(12) (11) (45)

TOTAL

(181)

47

4, When I began the engineering program ,I am

now completing, I had a good idea of what its ,

radtiatesictLie.do, 80 65 43

...._........--.....

8 9 44

7, I have a clear idea of the kind of career

I am likely to have in engineering, 76 , 100 . 75 33 70 71 74

8, I can easily imagine myself in a career

other thaullneellm 68 52 50 92 . 73 53 60

5, I wish I had known more about the various

programs in engineering before I chose the one

I did. 48 21 45 r 58 50 61 47

6, I wish I could have taken more courses ih

the humanities and social sciences; 40 44 48 50 73 . ; 73 50

22, It would be a good idea if engineering

students began with a two-year co ippa curri-

culum and then chose their siecific qo:rams, 60 29

,

48

1
,

67 73 'if' 73 51

23, It wound be a good idea if the first

year ofengineerinvere ungraded. 28 19 35 0 27 . 27 26

15, It is more important ,to h: ., an advisor

in engineering who has enough or or you even

if he is outside your specialty ea han to

have an, advisor in your area 'with li le time

to see you, 73 73 18 78 :82 77 78

31, In almost all fields of engineer g,

engineers need :ood writin: skills to :.t ahead. 100
87

87

77

81

83 82 96

Tlrr-ljr-7r-lrL
'89

32, I have good writing skills. 76

Note: n's in parentheses,

51



about half of the graduatj4 seniors do agree that they wiShed they had known

more about other programs before choosing the one they did.

Directly related to the preference for more ,familiarity with dther

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. Science students,

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

this issue that transfer students do differ from freshmen entrants. Specifi-

cally, 73% of those students transferring into Berkeley's College of Engineering

as a junior or senior and also deciding on a specific program as a junior or

senior endorse the idea 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, there

is consistently high support-across all programs for the notion that the time

an advisor has or does not 'lave to see you is more critical than whether his

or her specialty corresponds to yours. These results might be considered lin

conjunction with the relatively lowJevel of expressed sati,sfaction with

faculty advising as currently practiced.

Some have expressed a concern that the writing skills of engineering,-

graduates are sometlle relatively underdeveloped. Almost 90% of the'seniors

agree that in almost 11 fields of engineering writing skills are necessary

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

skills as good. One might compare these self-perceptions with the general

CA

C

impressions, of faculty and the assessments of firms %employing Berkeley graduates.

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

to identify the person, office, service or experience outside of formal coursework
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TABLE 2t. Coded Responses by Program to Question "OUTSIDE OF YOUR FORMAL COURSE -
t,.

WHAT PERSON, OFFICE, SERVICE OR EXPERIENCE WAS/HAS BEEN MOST
HELPFUL TO YOU .IN COMPLETING YOUR ACADEMIC-PROGRAM?" (% Mentioning

Source of Help)

Civil

, Comp.
Sci.

Other
EECS

Eng.

Sci. IEOR Mech. TOTAL

Source of Help (25) (31) (48) (12) (11) (49) a (188,)*

Myself or Blank. 16 439 33
,-,

17
,

- 27
.

29 2-8

:Work Experience 32 .- 15 10 42. 36 10'1 19

Faculty Admin,
istrative Services 8

,

19 19 8 9 18 17

Family, Friends 24 16 8 8 18 23 16

J

Engiheering
Students 0 10 19 1.7 ... 0 ia 11

7.,

Other 20 :3 11 8 9 10. 10

*Includes 12 student's in smaller prtograms.
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. that was or has been most helpful in completing their program. Recall. (Table 18)

the relative low ratings- for faculty advising. While apparently not so low as

to preclude a general satisfaction with one's undergraduate education, they

might be the source of some concern. Here explicit mention of faculty advising

was conspicuous in its absence. In fact, in no program was the percentage of

students midnt,,oning any kind of faculty, staff, or administrative assistance

'whatsoever as high as 20%, and in three programs, Civil, Engineering Science

and IEOR, it was actually lower. than 10%.;111, (However, these are the three pro

grams where a'significant proportion of students identified their work exper

ience as being, most helpful.)

,Pirhaps the most intriguing results are the responses of students in the

other three main programs. A greater percentage of graduating seniors in the

Computer Science, Other EECS and. Mechanical Engineering programs either left

this question blank or answered "myself." This is most striking in the case

of Computer Science. where 39% of the responses were of this sort. One would

want to -be cautious 'in assigning any particular significance to this failure

to identify any meaningful source of help. For example, it may simply incl
.

date-very little experienced, need for any assistance rather than any judgment /

concerning the'availability of assistance. Nonetheless, these findings may be

the basis for discussion, and it may be useful to consider the verbatim responses

to this question.

Verbatim ciesponses to the two other items (Questions, 13 and 14, page 3

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

bT 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., nrswers'could not be classified into a relatively few categories,

no. result5'are presented in this analysis.
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Students were also asked for suggestions to improve the qu lity of the

undergraduate education. Answers were categorized relatively sily and are

presented by program in Table 23. Almost equal numbers'of t seniors (about

30%) offered suggestiOns for improvement in each of two broad areas: courses

and instructors In the first category, less rigid academic requirements and

more'appropriate allocation of units for particular courses. were most frequently

mentioned. Students in EECS programs other than Computer Science were most

likely to have suggesti6ns for courserelated improvements.(40%), Computer

Science students the least (9%). Suggestions for improvements in the area

of instructors were made by more than one in every four students in each

program except Civil. Most freq ently mentioned were the need for better

teaching skills and *re favorable attitudes and greater accessibility of

individual professors. The lesser perceived need for improvement in the

instructor area for Civil Engineering seniors is consistent with their high

rating of satisfaction with their education.

About a tenth df the students singled out advising explicitly As the one

area of suggested improvement. This figure suggests that dissatisfaction with

advising per se is not more salient generally than issues of particular course

requirements, teaching ability and access to individual instructors. Nonether

less, for 17 students better advising was seen as a priority. Computer Science

is the only program where a significant number of students expressed the need

for improved facilities. Again, the verbatim responses, grouped by program,

might be quite helpful in interpreting the significance of the suggested

improvements. On a very impressionistic basis, however, it would appear that

the suggestions db not indicate any perception of fundamental inadequacies in

the undergraduate experience in engineering.

5
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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 FD CATION ?"

SUGGESTED
AREA

Civil

(25)

Camp.
Sci.

(31)

Other'

EECS
(48)

Eng.
Sci.

(12)

IEOR

(11)

Mech.

(49)

'0 her

( )'

Total

(188)

. 1
Courses_ 24% 9% 40% 34% 21% 21% 50°7 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

Other 20 0 '6 8 0 4 0 6

Left Blank 32 32 17 8 27 14 17_ 21

Nqte: n's in "parentheses.

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

2
Most frequently mentioned were teaching skills and attitudes and accessibility
of professors.
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CONCLUSIONS AND IMPLICATIONS

: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

rt

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

`-general satisfaction with engineering. Second, within a pattern of broad

general agreement one cpn identify distinct 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. BueComputer.Science, Engineering

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 dispropor-

tionate amount of student interest in EECS. Out 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 in EECS

might be an unsatisfactory one.)

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 students. in Computer Science differ drathatically from the over-

all- sample, while those in the other EECS programs do not. These items

include the likelihood of not remaining in engineering if one could not

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

5j,
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the critical issue of support for the two-year common curriculum before c oosing

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.

The distinctive profiles of the smaller Engineering Science and IEOR pro-

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

programs. Because the numbers.of st ents in these programs are small, these'

results should'be interpreted with extra caution. For example, the disturbing

finding that less than half,of the original entrants in Engineering Science

would choose the program again may either be unique to this particular group

,/)of individuals and their experiencesor.reflec anxngoing problem of attri-

tion with this program. __Not surprisingly, Engineering Science students are

oriented toward scientific research, while IEOR:students appear headed toward

corporate management and believec-the have excellent career prospects. Both

are critical of the advising they have rFceived, and IEOR students are critical

of the quality of their teachers in engineering as wed.

It should be emphasized that the observed differences among the programs

reported here represent only the most straightforward and elementary rendition

of these data. More sophisticated and po ted analyses of the survey responses

are pog'sible, especially ifc.the results 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

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.

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

also available for analysis. Finally, the limitation of the design of tke,survey,
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retrospective' and summary views-of graduating seniors, only means that the

results should be interpreted with caution. Certain specific conclusions are

probably warranted, e.g., the relatively less favorable views of advising

compared with one's overall education in engineering or the contrast between

Computer Science and non-EECS students in their views of the two-year common

curriculum. But to gain a more complete understanding of howk'and why even these

relatively unambiguous results occurred might require interviewing or surveying

..',-

students at earlier points in their undergraduate careers.

0/1If
,,,

Ahe limitations of the present data are understood, however, the

results can and should'be used to'clarify the terms and directions of further

inquiry and administrative deliberation.

6
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THE QUESTIONNAIRE OVERALL RESULTS
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Appendix A contains the actual questionnaire as distributed to each par-

ticipating senior. Each question displays the percentages (not 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

rthe percentage is calculated. The questionna re and percentages follow this page.

For most questions there were very few students who did not provide an answer.

In a couple of instances, however, this is not the case, and caution should be
1 ,=,_

exercised to avoid a misinterpretation of the results. For ex le, Question 31

7asks students to indicate the amount of loans they have receive It may appear

as if 34% 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 students (47%) report no loans (see Question 32) and hence did
4

not answer the question.

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.



k.,61/age or tngineering APPENDIX A orrice 01 .DtuuLtnt_

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. ilease 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.

Ql. When did you decide on a career in...

engineering?

/6Some eime before the 10th grade

_In the 10th grade

In the llthdkrade

2/ In the 12t grade.

LIAfter the 12th grade

Q2. Please circle your response to
each of the following questions.

How certain...

Were you in your initial choice of
.Engineering as. a career?

.
Are you now about your choice of
Engineering as a career?

Were you in your initial choice
of specialty within Engineering?

Are you now about your choice of
specialty within Engineering?

TER CE.14TAGE5
your program within engineering?

411Some time before your freshman year in collet

/gin our freshman year

29 In your sophomore year

/7 Some time after your sophomore year

Somewhat Uncertai

Certain-----1

Very Certain

Uncertain

3Z . . 37. . . .7,

SS. .

-35. 26-13-
52. ..33./D..-5

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

7 Employment, engineering-related 2.MBA program

2 Employment, unrelated to engineering 30ther graduate study (specify:

23Graduate study in engineering I-/ Other (specify:

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

Production engineering (manufacturing)

Engineering research and development

Engineering design

Engineering management

Sales (technical marketing)

Corporate management

Teaching

Other (please specify)

(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?

421LMS, M.Erig. /g7PhIVD.Eng. MBA 3 LL.B. /-.J D . (law)

,.-

3 Other (Specify: cD No further degree work

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

On- campus Off-campus

//Readeiship LI:Engineering co-op program

/.2.0ther related to engineering Cgother related to engineering

on- related to engineering 37.4LNon-related to engineering

Oft

Q7. scribe the most important influence(s) that affected your decision to enter the

field of engineering.

Q8. If you had not gone into engineering, what career (occupation) would you probably have

chosen? Please check ONE.

NAdministration/management/accounting/
business/sales

6Architecture/urban planning

]/Arts /performing arts/design/writing/.
pu'clishing

13 Computer industry .

/Education - college level

+
ZEducation - primary or secondary

level

6Law

/e)Medicine (M.D., D.D.S., D,V.M:)

...7...0ther health - related area

/ /6Scientific research

gSkilled trade (technician, mechanic, etc.)

.2Social service/counseling

70ther (Specify:

'/Undecided

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

within enc-ineering.

Q10. Outside of your formal oursework, what person, office, service or experience was/has

been most helpful to you in:completing your academic program?

(CONTINUED)
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t 1. Please indicate by checking 6.0 the program in engineering you _(A) wanted to enter
when starting your engineering, program at UCB; (B) actually did enter; (C) are graduating
rin now; (D) would choose-if you were starting again. Assume you can enter or could .,have
entered any area you wish.

Civil

Electrical Engineering
& Computer Science

Engineering Science

Industrial Engineering
& Operations Research

Manufacturing

Materials Science

Mechanical

Mineral

Nasal ArChitecture

Nuclear
k

Petroleum

EECS /ME

EECS/:E

IEOR/NE

ME/W7E

ME/NE

SE/Chemical

NE/Chemichl

J

-t

Q12: If you are din EECS, indicate which
option you began in and which you are
graduating in:

Began In Graduating. In

Bioelectronics

Computer Science iye9 3 ?

Electronics 2 .5 30
General 2 .2_ /

-System,

Now, please go back and put'a "2" in columns A and
D to indicate your second choice of program when
you entered and now.

Q12. Describe :h'o. aspect(s) You have liked most about Your proaram in engineering.

Q1.'. Describe Cr:a aspect(s) you have liked least.

(CONTINUED)
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Q15. Please name the one faculty member who was the best teacher you had at Berkeley.

Name: Department: r

Q16. Name the one-faculty member from whom you lgarndd the most during your studies at

Berkeley. (This may or may not be the faculty member who was-the best teacher.)

Name: Department:

Q17. Rate the distinctive characteristics of each area of engineering. If an area, requires

a special amount of one of the listed skills and abilities, or if,one of the employmentwattri-

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 ar ability.

SKILLS & ABILITIES

Math skills 5--7`? 59 iti' 31 1/2. 7S 27 2/1/ 65 -/3 I

Writing skills 50 30 37 60 '/ 30 id.' 20 20 3y 27
Mechanical
abilities =if 20 1g. 20 53 22 75 IF II _22 29

.Oricinalitv
3E 55 3y Lio 35 -2.zi 50 _z 2S 2J

E!'f?. LOY!:ENT ATTRIBUTES

Good dnitial
employment Cp

prospects
ZS- ag-6 IZ 26 32 57 1Y 9 z

Good long -ter
employment
2rospects

4/ 9 73 19 39 ii3 36 62. 22 '0'
1

l./.2

High initial
salaries '1,2 *a II 12 11 16 37 1.0- # 67
Gomp._;ter

applications ii.y- FE L-11. 52 4/2 .2)1 sz 19 31 53 ,3,
:R.-Ipid career

advance -en: 11 55 10 Zo 16 g" zi. 5 3 15 3o
Goo long-term
advancement

1./0 52 17 2g 3Z 17 i=iiy .7171 1 .5 JE L.37/

Varietv
of -,ork '7 a 51 35 2.7 -29. 2z 53 12 17 ,7 C?

Pris: -

2? .5". 16 71
0
i 12' 36 9

i
Z. 2

! 77 g'--
(CO:.;TINI2-ED).
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. .Attachment 3

, ..

, *,
. Disagree stronly.---,- -

. , Disagree somewh:1.--.

, .Q18. Indicate how Strongly you Agree or '
disagree'with each of the following statements: - Agree somewhat

.
.

Agre,estrongly--
i

e ,-
- -, (:

1 41 A majOr reason for 'choosing ,my particular program in engineering was my
',preference for .solving ohallsnging technical problems.

-2 42 A major.reason for,choosingmy porticular program in engineering was the.
probability !that. it will provide opportunities for eventual managerial
leadership.

2J 33 27 2(

3 43 Financial considerations played an important role in Ily choice of program-
within engineering.

.

ii 32:30 Z
4 44 When I beganthe engineering program I am neiv comproting, I had a good idea

of what its graduates actually do. ,
4 30 31 id

5 45 I wish I had known more about the various programs in engineering efore I
'chose the one I did.

F.
22 24i 3z z-;

6 46 I wish'I 'could have taken more courses in the humatitios and social scionc6s 2 6 21 2L-2 3,
7 4711, have a clear idea of the kind of career I am likely to have in engineer 30
k 4811 cnn ensily imaging myself in n career other than encinee-rin. 33 27 27 /,:
9

1_ ,-...49,1.L, 1 cd"ldn
,

t: be in. the ,program I'm in, I probably would;.'t be in en;inecring
a= all. /7 /6

10 50kThe c: thc r,asons I cs)se my program is th.A ft leads to a career wr;
"help mlinenin or i:7..nro,:e the quality of the envirtnment.

.

11 511The op7.:r:u7.,i:::te wor,k :.:ith computers is scmethinc I will-,be lool:ing .f0,.: .:7

11 36
.

/El 4-
12 51:2:,2 3: ;_!:3 r2:1:-;,.;fls, I c:ibse my pl-o,gt.nm is bcr.uscof the good p7z1i:y iL

to. jnS in the Bay Arca. /6 26
13, 53!Thn c771::rt.nity to :();..:z wiLh other people is a priority for C. 353

1 540%.,-ez-n:1 1 ar.-1 sati:Lfied witn the faculty ad'.-i.sing I IILIvt.3 received in eninecri./01 39 2.5

/7

2_5

--:'-'

13 Ar55!1: is r!;ra i:77nr,_..-,nt to have -an advisor in engineering who D.)3 enough time fs-r
n Ln 1-Iv ;117', i:dvri.sor in VOL:- 1717 31

I you (_!vc!: if he i.:; olltsidc your sneciai-ty arca Lii ). s2

1 area wiLh litt:e ti7e to see vnu. v
i..

16 56!L found. L1:-: :'.o c):- my instructors in engineering wero good techcrs. ZO sY 22 é
7c cnoUghopportunity. for individul ter:;reh. 6., -7!. .

., ....-
4! ,-
, , .4..-

.

...,i: 53 :::,, 71-1- f!L.;;L,, compcLiLive academically.
6ii 32 =

;==':, ('). rIczacmiC COmpeLlinr. in my pro)r :7: 11:1!! 1) . 1, !,lu:.
30 ';',5 -7:1

23 ! 63 I.; 2r.::: : .-i::: :,:cti:.:ed wiLh my edw:i:tion wiLiiirL1i 013c7,L: ;1: !:!Igi!:,-.;!,. 4(7!, ./(.3

7,1 ! 6: H."1 : ' :=71LiL,fied with the ecLo:It..-ion-1 hs:ye'rcruiyc,d i,1 ;.,. f7 ci.;:c pr:,
''i, 1/2 /3 -7'

id 2a if engineering stucJr.:1; w!th
-"',-;e their -;necific

6' H.: 3 idea if the first vc-,r of

c: 7v ':-:rzlm in

25 6.517h,-2 1Lics fc-r sLudc!Its

n
iICOS: 4, :04

6
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Disagree strongl...1
Disagree somewhat, I

Agree somewhat
Agree strongly 4.OL

27 67
/ -
My. high school counselor was an important positive influence in my choosing
Tineering. 2 /0 2/

28 68 My high schoo'icounselor was an important positiveAlnfluence in my choice
of specific : Program Wittin engineering. i / 2 11 iL29,69 NY family was an important positive influence in my choosing engineering. 25 35' 2) Z

30 70 Nv family we5 au important positive influence in my choice of specific Program /6 /7 3p

31 fl. In almost all fields of engineering, engineers neec,good writing skills to ,

get ahead. SY 30 --e,
i

32 72 I have good writing skills. 3/ SO /3 3

Q19. Wh'atsuggest,ions do you have for the faculty%nd adminis-tration in the College of
Engineering so that they might improve the quality of undergraduate education? Please feel

free t offer any comments or observations you have.

Q20:School or college
Of Engineering:

High school. 3California State College/University

FOthet'College at Bcrkeley ,Private college/University

31 Community College

3 Other UC campus

Q21. U.S. citizen --(Foreign student Q22. Were you born in the United States?,

2;7' n

attended.just p:_or to starting engineering at. Berkeley College

Other (specify:

7 Immigrant or refugee 77/yes

Q23. How do you describe yourself?

ZBlack/Afro Amer 2Latino/Other Spanish Amer
$.

Chicano/Mexican Amer Native Amer/Amer Indian

23 Chinese /Chinese Amer Polynesian

/East Indian/Pakistani _IZThai/Other S.E. Asian

/Filipino /Filipino 62./White/Caucasian

Japanese /Japanese Amer /Other (specify:

1 Korean

(CONTINUED)

6,1

)06-e.... LIZ ax.i 5 -54 0,5

C.3Sz 5

Q24. 7.5-Mal AS-Female

tafke. caws
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s . -
425. How old will you be on Dec. 31 of this year? Q26. Marital status:

_220 or younger / 24 -26 aSingle, never married

721 527-29 ' 3Engaged,.plantIng to be married

H22 330 or older 7Married

2 23 Living together

____ ____ A I Separated, widowed or divorced

Q27. Do you have children? 6

yes' (how many no

Q28. What is the highest -level of education attained by each of your parents?

-Less than high school

High school

Associate degree/Technical school

Some college

Bachelor's,Aegree

Maste'f's degree

Professional degree (MBA, MD, JD, etc.)

Ph.D., Ed.D..

Mother

2,0

I LI

ci
z

Father

9
3
3

1/

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

ves father _Zyes, mother 36yes, :other relative(s)

7 0

Q31. If you have received loans for educational purposes during your undergraduate years,
what is the total dollar amount you- will owe upon graduation?

./C? S1-999 lq$5,000-6M9
7 7$1,000=2,999 If $7,000-8,999

21 S3,000-4,999 5($9,000 or greater

Q32. Did you ever receive any form of financial aid through the Berkeley Financial Aid
Office? Byes ,51E10

ational purposes during your undergraduate years,
what is the total dollar amount you- will owe upon graduation?

./C? S1-999 lq$5,000-6M9
7 7$1,000=2,999 If $7,000-8,999

21 S3,000-4,999 5($9,000 or greater

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

Q33. is your GFA in your program?

Q3L,. is your overall GPA in engineering at Berkeley?

,51E10

(CONTINUED)

Q33. is your GFA in your program?

Q3L,. is your overall GPA in engineering at Berkeley?

7 0

(CONTINUED)
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Q35. Your .lass levelrhen. you entered engineering at Berkeley? 3freshman Psop omore

iiSjunior senior

Q36. Number of_quarters at Berkeley, through this spring?

Thank you very much for your help. Please fold your questionnaire
and put it in the envelope provided. We would very much appreciate
receiving your completed quettionnaire 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 IL S. mail -- no postage, is required.

THANK YOU!
1
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APPENDIX B

TWO ALTERNATIVE MODES OF DATA ANALYSIS

L

As was noted in the beginning of this report, the program in which one

is graduating appeared to be a major basis for significant differences among

the engineering 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.

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

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

breported having decided on a program-related career before or during
their freshman year (Group 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
XGrjoup D).

Th, a sharp contrast exists between the st Group A
and GroUp D. In 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 enteredjuniors
Lor seniors and reported not having made the carer decisiOn by the
end of their freshman year. Groups B and C also provide an interestirT
contrast, i.e.t 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 major effect on reported under-
graduate experience it should be readily discernible.
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As indicated, neither point of entry and timing of decision on a

program-specific career had a major discernible effect on reported under-

graduate experience. Certainly no differences approaching the magnitude

of those associated with the program in which one is graduating were ob-

served. Table B1 displays the 19sults across the four groups for 31 state-'

I/
ments, and the reader can veriflF(the general pattern of "no differences."

It might be useful to keep in mind, hOwever, that these results only

indicate the experiences of seniors who are in the process of successfully

compl ting their respective programs. They do not tell us directly, for

example,, ther the freshman entrants come in with the same attitudeS as

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

class, freshmen and junior entry graduates go out with similarly expressed

attituaes.
The other method of classifying students that did not yielci

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

students reported career commitment to engineering: As with the etling

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

were defined as follows:

Three items were used to def the groups.. First, responses to
two statements ("I can easily imagOe 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 commitTent to engineering was r
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-

A most half of the seniors disagreed with the statement ei;rout being in
a particular program but agreed or strongly agreed thAtheyrcould
easily imagine being in a career other than,engineetng. The ,-7,- stu-
dents were divided int,e- two groups on the basis of the item,
namely-the indication of probable career had one not entered engineerini:
(Questio 8, page 2 of the questionnaire). Students who indicated a
career c'Eoice 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.



TABLE 81. Attitudes of Students According to Year of Entry and Decision of Specific Program

Within Engineering (% Agreeing or Strongly Agreeing with Each Statement)

.5'

ri

A - Both Early (Entered as Freshman, decided on program by end of Freshman'year..)

B - Entered First (Entered as Freshman or Sophomore, decided on program after entry.)

,C - Decided First (Entered, sophomore or later, decided on program before entry.)

D - Both Later (Entered as Junior or Senior, decided on program after Freshman year.)'

A

Statement Appearing on Questionnaire

----------
A.

Both

Early

(46)

B,

Entered

1st

(36)

,

-.-

C.

Decided

1st

(51)

D.

Both

Later

(52)

TOTAL

(185)

1. A major reason for choosing my particular program in engineering'

was my reference for solving challenging technical problems, 84 83 88

.

82 84

2. A major reason for choosing my particular program in engineering

was the piaability.thatit will provide opportunities for eventual

PAllaglillalgship. )
0 53 49 48 53

,

3. Financial considet _ions played an important role in my choice

of program within engineelng. 37

,

47 47 34 - 43

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

:ood idea of what its :raduates actually do. 44 48 57 37 - 45

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

before I chose the one I did. 52 47 , 37 4f. 48 46

6. I wish I could have taken more courses in the humanities and

social sciences. ,
54' 44 45 50 48'

7, I have a clear idea of the kind of career I an likely to have

in en:ineerin:. 71 75 76

. _

73 74

8. I can easily imagine myself in a career other than engineering. 46

27

61

25

72

44

.

55

36

59

,

33

9. If I couldn't be in the program Vain, I probably wouldn't be

in en:ineerin: at all, 4

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

environment. 51 63

1

56 ,

v

44' 53

5)

Ji



TABLE 81, continued

Statement Appearing on Questionnaire
A
A.

1 I C, D. TOTAL

11, The opportunity to work with computers is umeth ng I will he

looking for in future jobs, '74 77 76 83 77

12, One of the reasons I chose my program is because s the good

probability it would lead to a job in the Bay Area, 43 42 45 40 43

13. The opportunity to work with other

for me,

people is a FiFfil7----
76 89 n 70

,

69 75

14. Overall I am satisfied with the faculty advising I have received

in engineering. 48 58 51 44

,

50

15. It is more important to have an advisor in. engineering who has
;

,

enough time for you even if he is outside your specialty area than to ,

have an advisor in yo ur area with little time to see you. 78

,

78 80 74 78

16. I found that most of my instructors in engineering were good

teachers. 74 72 79 69 71

17. My program as given me enough opportunity for individual research. 39 29 39 40 37

iast,ypLq2.tesmttytaadeny.95L__.969/f9518,Mroraml
19. For me the level of academic competition in my progim_I _ast2E helpful, 70 , 78 77 81 76

,

20, Overall I am satisfied with my education within the College of ,

Inillerill------'--- 9 94 86 89 89_.--
21. Overall I am satisfied with the education I have received in my

s ecific ro ram 89 92 90 81 88

22, It would be a ood idea if eriiiiijeiing students began with a two-
,

/ear common curriculum and then those theyjpecJLLnoiTas:: 48 61 48 73 57

23. It would be a good ilea if the. first ear of engineering were un:raded. 33 26 0 23 25

24. Upon campletion of my program in engineering, I will have good career

prospects.
.

83 92 84 90 88

25. The equipment end facilities for students in my program are good. 56 69 63 60, 61

26, Student's in my program have adequate access to the College's equipment

and facilities. 58 P 54 59 59

27. My high 'school counselor was an important positive influence in my

choosing engineering. , 9 8 15 14 12

28. My high school counielor was an important positive influence in my

,

s2ktofjpfLirosram. i 3 2 2 3

29. My family was :an important positive influence in my choosing ,

en :ineerin :. 54 64 52 63 .58

30. My family was an important poAtive influence in my choice of specific,

program. . 39 31 32 27 32

31. In,almost all fields of engineering, engineers need good writing

skills to get ahead. v' 91--.______--- 89 80 94 88

32. I have :ood writin: skills. 76 86 76 85 81



Of particular interest has 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 career intriguing procedures, it did not, as indicated, yield

results r meaningful as straightforward program differences.

The relationships between timing of entry and program decision and

both program at graduation and basis for commitment'to engineering are pre-:

sented in Tables B2 and B3. These results are largely non7,consequential.

:Lan be 15tuck of rel.-Itic)nshipbetween program and timing

of entry and program related career decision -s iation

by program 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 likely 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 graduation .

and basis for commitment to engineering (Table B4). Because we have already

noted the relationship between program and alterna

paze 17) and between program and the statement " couldn't be in the pro-

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

this is not unexpected. The ,composite basis for commitment variable does

sharpen some of contrasts among the programs, jhowever. For example, 64%

of the Computer 5ci.e.ce students indicate that they would not be in engineering

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

tltv were encineering regardless of program and could not easily imagine

eer choice (Table 7,

59
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TABLE B2. Timing of Entry to College of Engineering and Program Decision by

Program in Which Student is Graduating (% within each

indicating each:entry type)

Timing of Entry
Civil

Comp.
Sci,

Program at Graduation

IEOR Mech. TOTAL
Other
EECS

, Eng,

Sci.and -Program
Decision (25) (30) (41) (12) (11) (48)' (1/3)

Both Early 28% , 27% 26% 17% 27% 23% 25 %

Entered 1st 12 10 24 8 18 29 20

1460ed 40 30 28 42 27 18 28

Both Later '. 13 '1 _33 27 27

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)

Timing of Entry and Program Decision

A. B. C. D.

Basis for Both Entered Decided Both

Commitment Early. 1st 1st Later TOTAL

to Engineering (44) (34) (49) (52) (179)'

Engineering
in General 39% 32% 31% 30%

Pre-Professional 18 18 14 15 16

Pre-Research 16 29 25 19 22

Specific Program 27 16 43 35 32

Note: n's in parentheses.
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TABLE B4. Pattern of Commitment to'Engineering by Program in Which Student
is Graduating (X within each program indicating each,commitment
pattern)

Basis for
Commitment Civil

Program at Graduation

Mech. TOTAL
Comp.
Sci.

Other
EECS

Eng.
Sci. IEOR

to. Engineering (26) (29) (44)' (11) (10) (49) (181)

4

Engineeri7g
in General , 24% 20% 38% 9%, 20%. 39% 29%

)

Pre-Professional
2

27 7 9 18 30 16 16,

Pre-Research
3

27 7 16 64 0 29 22

Specific Program
4

il,, 64 36 9 50 , 16 33

Note: n'sin parentheses.

.;

1 Students who disagreed with both statements '!T can easily .imagine mySelf
in a career other than engineering " and "If I couldnt.be in the program
I'm in; I probably wouldn't be in engineering at all."

-Students who agreed with just the first statement and indicated an alterna-
tive career in business administration, law, medicine or other high status'
profession.

3 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. ,



another career. In contrast, Engineering Science students are unlikely to

katicate either a program specific commitment to o-erigineering (9%) or the

engineering in general commitment (9%) as most; (64%) report a pre-research

orientation to enginAring. Mechanical students (39%) and those in Other

EECS (38%) are somewhat more likely than average to express an unqualified

C

62

commitment to engineering, while a half of IEOR students express the specific

program commitment. Graduating seniors in Civil Engineering are dispersed

fairly widely across all four corc itment patterns, though more (27%) are

"pre-professional" than average.

S

\e'



APIWDIX C

A TEST CASE OF COMMITMENT TOEECS.

63

The high degree of commitment to EECS demonstrated 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 through the,EECS program. We do not know, therefore, what

would happen' to students who were originally committed to EECS were they to

actually switch (or be, switched) to a non+EECS program. '.

k eZWe do have data, however, ftr a very small, group of students (sevelcrwho

Ailorted that they did in fact want to be in EECS.originally but whp are graduat-

ing in another program. Of the seven, only two report that EECS would'be their

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

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

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

that EECS would now be the first choice.

The'reported experiences of the seven students who e;-7pressed an original

preference for EECS but did not graduate in may be suegestive. Though only

two of the Seven (contrasted with an overall survey,' figure of 74%) agreed that

they had a. clear idea of the kind of career they were likely to have, all seven

(higher than, the overall survey figure of SS%) thought they had good career

prospects.' For both education in ,Engineering and in one's specific progran,

s'ix of seven students expressed
satiSfaction--a proportion close' to the overall

.survey figure in both cases. Five of the seven agreed that a two-year common

curriculum would be desirable- -a proportion somewhat higher than t'ne overall

et,r
Despite evidence ofc considerable stability and commitment. n EECS,

.t'nerefore, the very fragmentary evidence we hao does not suggest-dire co se-

for those students who were cric:inallv cc=it:ed to EECS ended up

cuts_ .2 he 4r

so,


