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ABSTRACT

1

A three -year study has concenitrated on learning-why

.:.freshmen remain in or, leave engineering programs. Three(

aspects of the study are reviewed and one of them is analyzed

in depth. The ,latter compares the perceptions of 2600 freshmen

while still in engineering to their acadeMic status as sophomores.

The categories of academicistatus are: remained in

transferre'd into another major, Voluntarily with_

drew from school, involuntarily 'withdreW (dropped). The

responses of the freshmen to an 88-item questionnaire were

compared to subsequent acadeticstatug,by three analyses:

comparison of item means between catOgdries by.T-test, comparison

4 of item means within categOries by correlation coefficients,

-, discriminant function analysis to see which items best separate

studehts intoyacademic status categories.
r

7Motivation, commitment to engineering, and strong high

school'records ape indices of persistors in engineering. The

self -image of persistors is stronger than those who leave, and

they view their academic environment in a more positive sway.

Dififerenses in follege entrance examination scores were not

significant among categories.

Overall, early commitment to engineering, strong vocational

goals, earental moral support, strong acadethio credentialS',
o

and perseverance identify the persistor in engineering. \Environ-
o

mental supports such as quality of advising, teaching, and,p6er

relationships 'have a secondary role, but are helpful for dis-

oriented or misinformed students.

.4



INTRODUCTION'

T e i creasing demand for engineering graduates. coupled

with an insufficient number of graduating seniors has given

renewed interest in the retention of students. A study was

undertaken by the American Society for Engineering Education

(ASEE) in 1972 to determine if possible, why baccalaureate

r
2

students remain in or leave engiheering programs. Details

of the over ll study .ire available in an issue of Engineering

Education.

The project is in its third year and,lias had .thOee

aspects. The first dealt with a subset of 4,000 engineering

students from data of Alexander Astin. The intent was to

.discover similiarities-between engineering dropouts and

overall dropouts. Results. have been pubiished.
2

A second, aspect was to gather information on existing

programs which appear to increase retention of engineering

students. Dr. Andrew Pytel of the PehnsiVailia State University

has collated and edited information on such programs as

reporteddgy deans of ECPD-adcredited schools. His report is

ready for release to interested.persons:

1Foster, R. J. and Kraybill, E. K. "En4ineering Student
Retention-- Accidental or planned?" Engineering Education
May 1973, p. 6210

2Potter, R. J. "They Who Start in Engineering," Engineering
.

Design Graphics Journal, Vol. 38, No. 2, Sp"iing,,1974, p. 33.

a
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The third aspect of the project is reported,within this

present paper. It seeks to
`11

relate perceptions of engineering

students while still in engineering to their subsequent academic

status. The four categories of academic status studied are:

(1) remained in engineering, (2) transferred into another major,
0

(3) voluntarily withdrew, and (4) involuntarily withdrew

(academic drop). A basic question emerges: are there dif--

ferences between presistors and non-persistors that can guide

educators toward more effective programs?

Students were first sampled in spring 1973 when 39 schools
..

and 2,600 freshmen participated. The students responded to

an 88. item questionnaire developed for this study and their

schools provided subsequent sophomorestandings A second

sampling was done in fall of 1973 for 6,000 entering freshmen

and 55 schools. A final sample was taken in fall 1.974 fqr

some 6,500 entering freshmen and 45 schools.

Analyses of data from spring 1973 are complete and

serve as the foundation of this paper. Data'analyses from

fall 1973 will be done during summer 1975; that for fall l974

during 1976.

STRUCTURE OF STUDY

The questionnaire used has scrambled items which cluster

into several major groups.' These include student perception

of his peers, his teachers, his academic environment, his ,

image of himself and of engineering.as a profession. SAT

scores and high schoolatanks were, obtained from the schools.,



Sex and race tere,net includ7d in data of ing 1973, but

there is hope to include them in the f

DI

1 1974 data.

The data were analyzed in several ways:

1. Paired comparisons were made between all
combinations of the four cate46-01iof academic
status for the means of all questionnaire items.
The difference of means for each comparison was
checked for statistical significance.by the T test.

2. Correia io
naire

determined for all question-
a given category of academic
tion coefficients were
ical significance.

ction analysis saos made for
all categories of academic statue.

ing from the data provide some interesting

insights into st dent perceptions. ,Table 1 lists the expectancy

of students. regarding future academic, status compared to the

actuality of what occurred. Sample site 2,563 students

with 39 schools participating.

One notes in Table 1 that the retention rate for freshmen

in school for some seven months (fall-spring) is very high:

2,219of,2/563, or 86.5%, as measured by their return to

engineering as sophomores. This is expected since much

attrition occurs early in the freshman year.' SubSequent

sampling of freshmen done early in the freshman year will

yield most probably a lower retention.
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5

More surprising is the discrepancy between the avuweu

ectancies and aetuti.ities. For example, of those wno
. .

transferred,- 58.9% had said they were going to remain in

engineering! Of those--who-WIERate47,-- 66.7% had expected to
0

remain. Tse data May suggest that students are not willing

to admit that Major changes in their collge careers ire

imminent:

LatE2gLCELIEH1!2a:

It was er0.ightening to study the ways in which the means

of questionnaire items varied between categories of academic
4

statUs, The T-test detected those differendes of moans that

were significant at the .05 level or better. Only, significant

411P
differences are reported in Table 2.

The category of. Remained in ,,Engineering is compared to

each of the others:. Comparisons between others (e.g. ,categories

4) are omitted in that little significance was revealed.

Also, the thrust of the study is to compare persistors with

nonpersistors in engineering, not to compare those-who with-

draw with those who are droppe.

A Description Sheet for. Table 2 is given to explain the

. variables. This sheet, should be scanned' before studying

Table 2.

Some distinct results are evident in Table 2. The power-

ful effect of high school rank is seen, for example. Those

who remain in engineering have significantly higher grades

in high school. They also decided on engineering at'an age

8

6

-,s4k

- -A

.
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earlier than students who left engineering. This disclosure

may hav6 implications in recruitment efforts.

Those remaining in engineering found math and physics more

interesting than those who left. They alsthifound

humanistic courses less interesting. These findings would

match the intuition of many persbns. Engineering students

indeedseem to be number- oriented rather than social-issue

,oriented in terms of course interests.

However, the6e same students rated social-humanistic

courses less difficult than students who transferred. Could

it be that engineering students who remain grasp concepts

faster than those who leave?

Financial Resources is a significant variable between

those remaining in engineering and those voluntarily with-
,

drawing. This reflects the well known cause for some with-

drawals from school.

The remaining variables of Table 2 represent clusters

of questionnaire items. Variables 7, 8, 9, and 10 are

significant across all combinations-of comparisons. Only
0

. .

the cluster, Perceived Nathrie of Engineering Students,

breaks the pAttern. Here only those who.experienced-an

involuntary withdrawal (academic drop) had a more negative

view of their student peers. Thesd students dropped from

engineering tendea'to feel, while still'in engineering, that

717
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engineering students' did not have a strong group spirit and

did not enjoy a social life as full as`other students.

Cluster variables 8, and 10 had many diffeiences bf

means that were significant. To amplify -baese comparisons,

the individual items- .within theclusters are listed in Table
7

3 whsi significant. The items from the questionnaire are

grouped into arbitrary divisions to assist reading.

One sees that students who leave-engineering appear

0 have a sense of alienation, inadequacy, and lack of

motivation. TheSe items relate to personal aspects which'a

student may. not make explicit in classroom perforiance. .Lack
A

of support, whether from,peers or-fadultf, is felt by leaving

students.

Some who leave engineering are in academic diffic1 fY4

as a few of th? items emphasize. The poor study habits

expressed would not seem to enhance academic excellence.

Motivation is no doubt a factor in achievement in engineering

programs, in that college entrance examination'scores (SAT's

and ACT's) did not vary significantly across categories of

academic status. People leaving engineering had done as well
,

on math and verbal.SAT scores as those remaining.

Other items havingnonsignificance in differences of

means were age of students in engineering and items in

clusters relating to excellence of teacling. Some'items

within nonsigriificant clusters were signifilicant, however,

and are listed in Table 3.

10
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Correlations withinCategories:

The second major analysis provides statistically signifi7

cant correlations between the means of any two !items within
I

a givin category of academic status. This information may help

answer such a question as: ,do engineering persistors correlate

positively their self image with feelings about their program2-

Or conversely, do students learning engineering having. a negatic,,?.-

perception of the program also have a negative self image?

Table 4 lists those items which are significant at the

.05 level and.which;alr involve at least students remaining

in engineering. Some Correlations may be considered "obvious".

It is well known; for example, that high school rank and SAT

scores have positive correlatiOns.

Some correlations are not so obvious. Note that Self

Image and Age Decided on Engineering correlate positively.

That is, when .a person decides .to major in engineering early,

he is apt to have a strong self-image. We have already seen
_

that persons who elect engineering early tend to persist better,

than those deciding later.

The high interest/low difficulty correlation with

mathematics tends to be readily accepted. (Low interest/

high difficulty would also be valid). °However, the high

Interest in Math coupled with low rapport with the Engineering'

Program Environment is not expected. : The latter says that

students who have a low interest in math tend to.favor.the

engineering program environment, and vice versa Does thig

11.
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reveal sometliihg .aboUt -may mathematics is taught to ;
M

It
engineering freshilen?

I

r1f9N 4
r ..'

The correlation mdtrixOf Table 4 reveals many significant,'

correlations for the various cluster items. For one, Sell ,

, .

Image correlates positively with all other clusters. ThiS

suggests that when one sees himself in a positive way, the -

world around looks whorlesomev too. Conversely, If-One is

fiustrated and unhappy; life outside of self appears sour.

Educators coutd postulate that those elements that debilitate
. r

the self image of a freshMah engineer may erbde his pe ception

of the entire ;College experience.

Mcperience with teachers correlates heavily with othr,,

clusters, Pleasant and productive. relationships With teachers

correlate positively with a strong self image and a favorable

outlook on.the.program and surrounding.environment. The

,strong correlation of enginering teachers to'Other teachers,-

however,.showa tliat the questionnaire did not dtscriminate

well between -these twoiclusters.

Correlations of Table'4 provide information only fort

within categoriesof adagremic status, and they usually apply .'"+

to all categories. The difference between categoriea.shown

in Table 2 may be of More real value if programs are-studied

with the goal of increasing:retention.

Discriminant Function Analysis:
1

A final analysis of data used the process of - discriminant

functioNanalysis. The wparate T tests and correlations

12
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4

previouhly percrmeO are uL,efai, but thoy'UO hot aetoct ov.e

.141/1".lapping. effects among variabla.

duplicate each other is not known.

Discriminant function analysis provided t ose questionnaire

items which best discriMinted among the four categories. of

academic status. That is, listecyirst was the single item

whose response by freshmen while

them,best in the sophomore year

Listed next was the second best i em which discriminated among

Categories: This process continue through the 40 items

selected for analysis. The direct on or sign of discrimination

of an iteM'is found by observing th- means across the four

till in engineering 'separv)t-r.

terms of academic status.

categories.

One sees in Table' 5 that'items which relate to a student's

commitment to engineering discriminate best. Those who remain

in engineering are strongly Motivated, have a good high school

rarik, and want the economic valtWof the. degree. Therefore,

'those Who remain tend to have a solid academic background and

be vocationally oriented.

They are also willing to exerlc. the effort needed to
o

graduate in engineering and may desire a master's degree..

They receive moral support .from parents and hav'e made an

early-age commitment to engineering.

Win'

Subsequent items of importance relate less to personal

commitment and more to the academic environmedt. Students

remaining in engineering-6elieve that'knowing the correct



allowLA' In tL i ot more important than aol:endlaq a

of view. nuy believo'qrades received are an honest inai-
.

cation of their ability (because their grades are higher?).

They A170 more satisfied with faculty advising than those who

leave. Their reactiOn'to teaching.asSistants and interest in

other academic fields is somewhat mixed relative to students

leaving engineering.

Beyond the twelve items iisted. in Table 5, stibseguent

items of the 40 total selected did not further reduce the

approximate F ratio to any extent. They are therefore not

listed.

The major finding shown in Table 5 is that factors that

lead to a personal commitment toengifieering on the part of

a student seem to outweight those elements contributing to

a supportive, pleasant envirohment. Those educators of the ',

"elitest" school would support this finding, perhaps with the

well-known statement, "You can't hold a good student down".

On the other tarid, educators laying stress on supportive

environments could say that factors outside a student's own

dedication are of influence, especially in the case of dis-

oriented, frustrated or misinformed students.

The discriminant function analysis also indicated the

extent of difference among academic categories. This was

done by multiplying the mean response for each item of a given

category by. it discriminant score (or "weight"). These products

Were summed for the category. All four categories received

14
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this .tre,ment.' The rosult w,as theoo scores:

.1 2 3 4

Score 135.9 146.9 1.49.3 1.61.9

One: sees that students who transfer into another major
A

(2) or withdraw coluntarily (3) group rather closebv. Co

versely, those who remain in engineering (1) or who area ask7.:71

to leave (4) are distinct groups. It is difficult to draw
. .

hard conclusions, but perhaps it is safe to state that in

actuality there are only three principal groups of student:A

those who remain in engineering, those who make up their_ own

-'minds to leave engineering either by transferring or withn

drawing, and those who are told to leave. An interesting

further study would be to discover why students who transfer

or voluntarily withdraw appear to have similar characteristics..

It is the desire of this report tO evoke disCussion

among persons concerning aspects, of student retention in

engineering. More importantly, it,is strongly wished that

individual faCulties and deans dan use )he findings to evolve

more effective prograMs for their partiaular situations.

15
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Tabiu 1

COMPARISON OF STUDENT EXPECTANCY AND ACTUALITY

BETWEEN SPRING 1973

'ACADEMIC

FRESWNSTATUS AND FALL 1973

STATUS

Expectancy in Spring 1973

Fall 1973 Remain in ° , Voluntary Acade0c Samir.du

Status Engineerincj, Transfer. Withdraw Drop .c-4,

Remained in
Engineering 95.6% 3.5% 0.5% 0.4%' i219

Transferred 58.9% 38.3% 1.4 1.40 141

Withdrew 66.7% 13.6% 19.1% 0.6% 1,.

Dropped r58.5% 17:1% 17.1% 7.3% 41

2563



Variable

DESCRIPTION SHEET FOR TABLE 2 14

4escription

1., H.S.. RANK High school rank where 1 = 1st fifth, 5 = 5th fifth

.

2. DECIDED .Time at which decided do engineering: 1 = 10 grade
ON ENGRG or earlier: r.5 = still undecided.

,
,

.-

3. T tHRU 6 Interest and Difficulty in various subject areas:
1 = most interesting or difficult.
5 = aeaSt interesting .:()t difficult

. ,

,s
I

. . . -

11. FINANCIAL A low mean Indicates a stUdebt's finances were sufficient
-RESOURCES. to.pArmit conVentrationaan students.

. ,
: .

3y1 ,

Cluster Groups: Variables 7,8,9,10
1

Questidhnaire items were clustered for same analy§es. Low means indicated
:'student,supportsfor the. statements within the Clusters below:

7.. Percelved,natureofiengineering students: Engineering students have
self-control, a strong group spirit, a modest social life, and disl!lke
routine asSignments.Ecomomicvalue of a degree is secondary,

8, Self Image: Students are well,motivated; have good study habits _and
academic backgrounds. They are comfortable with engintering stUdents
and seek academic advice more from friends than eeacher'it. Outside
interests do not compete strongly for their time. Parents support,
but do not pressure them.. They, are satisfied with their grades,

'.their ability, and the worth of the _effort. 0u-tilde of engineering,
they would be unhappy. Important is the expectation of a master's
degree and a secure'career.

9. Image of engineering: Engineers have self - discipline and tend to
be.cbnservative, working with things more than'people. Engineering
problems have more than one right ahswer, but competence in math is
essential to being successful in engineering, a field'not particularly
suited to solving social problems. The student understands the

,

functions of engineering and expects good. employment opportunities.

10.- Engineering program environment: Thestudent finds math not difficult,
and the program one to,develop clear thinking:, Other fields do not
strongly interest him. The program material meets his expeCtation,
with sufficient engineering courses the first year. The program is
not rigid, the rork load is reasonable, and ..the atmosphere is friendly.

* II

17



B
E

\

T
a
i
j
I
e
 
2
 
-

A
R
I
S
O
N
_
 
0

M
E
A
N
S

/

E
N
 
C
A
T
E
G
O
R
I
E
S
 
`
O
F
 
A
C
A
D
E
M
I
C
 
S
T
A
T
U
S

.

1
2

3
4

.
R
E
M
A
I
N
E
D

T
R
A
N
S
F
E
R
R
R
D
.
V
O
L
U
N
T
A
R
I
L
Y
 
I
N
V
O
L
U
N
T
A
R
I
L
Y

C
O
M
P
A
R
I
S
O
N
S

V
A
R
I
A
B
L
E

I
N
 
E
N
G
R

F
R
O
M
 
E
N
G
R

W
I
T
H
D
R
E
W

W
I
T
H
D

1
.

H
.
S
.
 
R
A
N
K

2
 
.

A
G
E
 
D
E
C
I
D
E
D

O
N
 
E
N
G
R
G

2
.
3
4

M
A
T
H
 
I
N
T
E
R
E
S
T

,
2
.
2
6

2
.
6
2

2
.
4
6

2
.
8
1

4
.

S
O
C
I
O
-
H
U
M

t
7
'
.

I
N
T
E
R
E
S
T

3
.
6
5

3
.
/
1
1

-
 
3
.
3
2

2
.
9
3

,
5
,

P
H
Y
S
I
C
S

I
N
T
E
R
E
S
T

2
.
5
2

'
2
'
'
8
8
'

2
.
6
9

.
2
.
9
2

6
.

S
O
C
I
O
-
H
U
M

,

D
I
F
F
I
C
U
L
T
Y
 
2
.
9
5

/
2
.
6
1

2
.
9
5

2
.
6
7
'

2
.
0
1

1
.
6

'
1
:
9
1

,
 
g

3
.
0
9

2
.
6
8

2
.
7
6

7
.

P
E
R
C
E
I
V
E
D
 
N
A
T

E
N
G
R
G
 
S
T
U
D
E
N
T
S

2
.
9
2

2
.
9
6

2
.
9
6

-
4

3
.
1
3
'

8
.

S
E
L
F
 
I
M
A
G
E

2
.
7
6

3
.
0
2

2
.
9
5

3
.
1
4

9
.

I
M
A
G
E
 
O
F
 
E
N
G
R
G

2
.
4
1

2
.
4
7

2
!
4
6
,

2
.
2
5

1
0
.

E
N
G
R
G
 
P
R
O
G
R
A
M

E
N
V
I
R
O
N
M
E
N
T

2
.
9
0

,
3
.
0
9

3
.
0
3

3
.
1
7

1
1
.

F
I
N
A
N
C
I
A
L

R
E
S
O
U
R
C
E
S

2
.
6
6

2
.
7
1

2
:
8
9

2
.
8
3

H
A
V
I
N
G
 
S
I
G
N
I
F
I
C
A
N
C
E

c
o
l
 
1
&
2

1
&
3

* f* * * * * * *

*

I

N
O
T
E
:

A
 
V
A
R
I
A
B
L
E
 
I
S
 
L
I
S
T
E
D
 
O
N
L
Y
 
I
F
 
T
H
E
 
D
I
F
F
E
R
E
N
C
E
 
O
F
 
M
E
A
N
S
 
B
E
T
W
E
E
N
 
C
A
T
E
G
O
R
I
E
S
 
I
S
 
S
I
G
C
T
:
I
C
.

A
T
 
T
H
E
 
.
0
5
 
L
E
V
E
L
 
O
R
 
B
E
T
T
E
R

ar
.

14

e,
.



TABLE 3
16

STATEMENTS OF SIGNIFICANCE WHEN COMPARING

MEANS BETWEEN CATEGORIES OF ACADEMIC STATUS

Level of'sigtificance = 05 or better

-Compared with student remaining in engineering, those who
transferred into anot,ier major:

Informational
krea-

1. did not understand the differences among the research,
development, production, and marketing functions of
engineering.** ,/

2. believed there would not be good employment opportunities
in engineering upon graduation.**

Academic Area 1. did not believe they had sufficient scholastic
ability for engineer,j;ng.

2. fouAd college mathematics more difficult.***

3. found the course load "too much, too fast".**

4. found graduate 'assistants not good as teachers.*

Motivational 1.

and
Attitudinal 2.

Area

Were not strongly motivated to be engineers.**

were not interested in academic fields outside
of engineerg.***.

3. had outside interests competing for study time.

4. did not have well. disciplined study habits.**

5. worried about motivation to do'the work required
in engineering. * **

6. found the atmosphere in engineering to be impersonal.**

found the engineering program to be too rigid and
inflexible.

8.. tended to believethere.is one'right answer to
most engineering problems.

9. :tended to disbelieve that engineering .education
helps anSthink clearly and logically.*

10. did not believe it worth the study required to
graduate in engineering.**

11.' believed engineering students desire 4,),degree
for its economic value.

19



12. were more comfortable with students in Otr,
disciplines.**

13. wouird not be as unhappy if they transferred out
of engineering.*

14: had parents less enthusiastic about engineering.

also for voluntary withdrawals

also .for Voluntary withdrawals and involuntary withdrawals

also.. for involuntary withdrawals

Compared with students remaining in engineering, those who
voluntarily withdrew:

did not find advisirig by engineer ng faculty
helpful:

2. found the atmosphere in engineering to be
iimpersonal. 4

3. found upperclassmen to play an inactive role
in helping new students adjust. ,

4. did not prefer to work alone on math problems.

5. found sufficient courses taught in an innovative
way.

6. .did not.Ifind the material. covered in the
engineering program to'be that expected
(also true for involuntary withdrawals).

7. did not belieye grades reflected their ability
(also true for 'involuntary withdrawals).

I
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TABLE 4 - MATRIX OF ITEMS HAVING SIGNIFICANT

CORRELATIONS WITHIN SPECIFIC ACADEMIC STATUS CATEGORIES

Correlation.Matrix

Nature Engrg Self Engr Prog
Students Image Environment

Self'Imdge. 1,2,3,4

Image engrg
I 'go

Engrg. program
environment 1,3,4

Engrg tchrs 1,2,4

Other tchrs 1,3,4

College.
'environment

21,2,3

. 1,2,3,4

Engrg. Other,
Tchrs Tchts

1,2 3,4 1,2,3,4 1,2,3,4

1,2,3',4 1,2-,3 1,2,3 1,2,3,4 1,2,3;4
' 4 7

Other SignificantCombinations

SAT Verbal' - SAT Ma.th.:4,2,3,4

High School Rank - SAT Math & SAT Verbal: 1,2,3,4

Self Image --Age'Decided2on Engrg:. 1,2,4
0

Difficulty with Math - Interest in Math: °-1,

18

Interest in Math.- Engrg, Piogram 2nviroll: -1, -2, -3,

NOTE: 1 = students '1'6'maining in. engineering

e2 = students-who transferred into anothn' major

3 = students who voluntarily withdrew

4 = students who involuntarily withdrew (dropped)

- A minus sign denotes a negative colleration coefficient. No-

sigr. :a positive correlation coefficient. All comparison
are si4nificant at the .05 le'Vel or_better.



TABLE'5.

QUESTIONNAIRE ITEMS THAT BEST DISCRIMINATE

AMONG CATEGORIES OF. ACADEMIC STATUS

(In besaending Order'of Importance)

Item
Means forCategory

,

1. I'hm strongly motivated to be an
engineer.

./

2. High school,rank.

3. Most engineering students want a degree
for its economic, value.

4. It is'well worth the effort to be able
to graduate as an engineer.

5. I expect o earn 'at.least a master's
degree in engineering.

6-, My parents are enthusiastic aboup.
,my being in engineering.

7. I decided to become an engineer>,
at age: (5 listed)

8. In 'most exams the empha is' as on knowing
the 'correct answers-rather than on being
able' to defend a point of view.

9.. Grades receivedfOr work done to date
are an, honest reflection of my ability.

10. There are academic fields outside of
engineering that strongly interest me.

--N

11. Graduate assistants I have had as teachers
were generally excellent.

12. The advising provided by engineering
faculty is personal and helpful.

NOTE: Means are from a 5 pa4, scale 4ihere 11 L strong y agree,
5 = strong11/ disagree,/ except for:itfe 2 where 1 = 1st fifth.,
5 = tth fifth, and fbr item 7s where 1 10th rade,15 = still
undecided./

1 t 3. 4

2.26, 2.95' 2.682.16

1.55' 2.OS 1.16 1.91 eo

3.50 3.66 3.51 3.69

2.02 _2.32 2.32 2.38

2.87 3.39 3:12 3.26

.2.17 2.39 247 1.95

2.34 3.09 2.68 2.76

3.62 3.56 3.46 3.79

3.28 3.40 3.51 4.11'

349 4.30 3.99 4121

3.20, 2.99. 3.03 3.14

2.79 '2.90 2.95 2.95'

19


