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CHAPTER 1

INTRODUCT ION

Aﬁerican business has -long been concerned with the
problem of labor turnover and a number of studies over the
years have indicated that labor turnover and attrition rates
are very costly. Little of this type of evaluation has shown
itself in American higher education, although even a cufsory
review éf prbfessional literafure reveals a concern about
the college "dropout" as afproblem‘ DaviS‘(1962) isitﬁe.only
writer who apparentlxihas:suggested that the dropout represents
a financial loss to an academic institution aﬁa.that this luss
was estimated at $1;060 per student to the institution. If the

typical view that tuition pays only about one-third of college

costs is correct, there is .little reason to doubt that student

'attrifion is‘costly-to a college which has fixed costs in

buildings,'facilities and fufnishings, as well as facufty. Wére
it possible to reduce the college drop-out rate, it would then
fpllow that fhe cost of producing'a final producf -- the graduate
-- would‘be lessened.

'The'recent years have brought increased financial pressures

and a tendency towards lowered enrollments at private institu- -

_ tions of higher education and particularly those with rather

specialized and limited curricula. The high unemployment rate
of aero-space engineers a short time ago and reduced governmental

spending for scientific research have especially struck at

[YEN



the enrollments of a number of engineering—science colleges.
For these institutions, then, the problems of efficiency and

costs relating to production seem especially important.

Extentwof Probilem

Statistics on the extent of college student attrition
have shown variations dependent upen the type of institu-
tion and the criteria.used to define’%ﬁe "drop-out". A
typical report is that of Iffert (1958) who reported a na-
tional average drop-out rate of over GO%ﬁﬁHe furfher suggested
that private institutions showed a rate e} only 52% compared
to an.average‘rate of 67% fo; public institutions of higher =
education: Specialized institutioﬁs showed variations in
rate,alsoﬂ om 58 per cent for men attending teepnological
institutions %o a high of over 71 per cent among men atféha-
ingvteachersvc lieges._ Ifferf‘s figures as reported afe

based upon students who leave the college of their initial

by

enrollment.

Davis (1965) reports on almost 7400,engineeriﬁg freshmen
studied‘and concluded that on ; 51% were still enroiled in
engineering as seniors. He fuether suggests thaf engiﬁeering
is the college major that exhibits the largest loss of stﬁdents
during the college years. Feldman (1969) also reports that

'.approximately 49% of freshmen chbosing.engineer;ng transfer
out-of engineering by their senior year.,
./ Marland, U. S;/éommiSsioner of Education, recently indicated

\
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in a speech that only about 33% of students enrolling fér
post-secondary education on a nationwide basis eventually
graduate.

Marsh‘(1966)ﬂfindsﬂ?onflicting”results of some of
the descriptive studies of collége_drop-oﬁts in rates and
causes. Marsh suggests that these differences indicate vari-
ations among colleges, as well as the likelihood of change
from"yeér to year even on the same campus.

. Summerskill (1962) also suggested the need for local
data since attrition rates wvary from 12% to 82% among differ-
ent colleges. With regard to the drop-out rateé of colle-
gians, Suﬁmerskill concluded only 40 per cent of students
enrolled in coliége graduate on schedule -- but, he aads,
énother 20% do.eventually rrceive their degrees.

The most recent and informative study cn the drop-out
is that oflAstin (1972). Astin indicates that there is mucﬂ
concern with student drop-outs but that these studies have
either been;conducted at single institutions or 4in individual
states. By contrast there have been very few published
naticn2l studies and these have tended to be limited due to
" incomplete sampling of iﬁstitutions,‘inadequate data input .
or over-reliance on student responses to mail questionnaireg.
Astin suggests that many of these eérliérithQiéérare also

A
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Astin reports on a representative sample of

217 institutions who participated in the Cooperéative

Institutional Research Programﬂof the American Coun-

cil on Edqcationi Stueents at these institutions
compieted a 150-item information-forml A sample of
over 51,000 students constituted the major data pool.
Astin did.not limit his definition of '"drop-out" as
had been done ia other studies. 'Instezd, he con-
Sidered that (in theory at 1east) almQStAany stu-
dent who entered college could potentially return

to complete a degree even if they once left. From

a practical standpoint he used as his measures those

who received a bachelor's degree or were still en-

-rolied, and finally those who received a bachelor'sA

degree, were still enrolled or -had requested tran-

-scripts be sent elsewhere.- Using these various

measures‘as criteria, Astin concluded that the drop;
out rate for students entering four-year colleges
and universities is below 50 per cent even after

only four years and this rate will continue to

3\.
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‘decline as additional}students complete,their
degrees. In his study, 61% of men received
~their degxees fromgtheir first institutionlor ]
‘were still enrolled after four years. An addimg
Lional 15 per cent of men were still aetively
enrolled four years after matrlculatlon 'Astinnl
concludes that the data show that'perS1stehce
rates for college students tn the Un1ted States
are in fact substant1a11y hlgher than -have been
reported in other studies. xOne other con-
clusion arrived at by-Astiu is‘that,in Spite of
the many independent Qariables used in tae.anal—
ysis for the study, it is st111 not pOSS1b1e tol
predict very accurately whether a g1ven student
will drop-out. ”\ “

o;é last observatlon seems in
qorder: "Marsh,- to whom»referenee was made

earlier concludes that the data from all

.
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sourcés indicate that the freshman year is the most criti-
‘cal drop;Out/ﬁériod.

= The tentative conclusions from the\foregoing are that
coilegé'attrition is rather widespread tﬁroughout insti-
tutions of higher education in thﬁ} United States but that
attfitionrrateé are pefhaps not as Ligh if we consider

as persisters'those;students who continue their educa-

_%ion at different institutions from that in which they
ini?iglly énrolled or who return to the educational

setting aftqr var}ing periods of aﬁgghce. The conclu-

sion must also be reached that'mostlof thé attrition

occurs during the first year of college and seems most

marked for st#dents attending technological insfitutions.

For the engineering cOl}eges the problem is made more

acute by decl;g@né interest in engineering as a career

and college major. "An MIT report (1973) reports a decline

from 18% in 1948 (all male college freshmen) to 9% in

1972,

-

Persistence Factors - Abilities "

The ability:of students who persiSt_and do not persist
N ‘ . - | t ~ S v .
in college h%§vpeen a figquegﬁ_and was one of the earliest
areas of investigatdion.
Generally, the data have reflected the relatﬂon-

ship of high school academic performénce a’hd ability test

-
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scores to college acnievement. Astin (1972)'has reported that
aptitude test scores and high school grades contributed
independently to the prediction of persistence in the na-
tional college sampltng. Yet, researcﬁ results have not
always shown a one-to-one relationship between ability and
persistence. Halladay and Ardrew (1958), for exampie,“re- .
ported that fifteen per cent of the drop-outs from Arkansas°
colleges were above average on achievement-and ability tests-

o

'Inyfaet, some 36% of drop outs had been progress1ng satisfac-
torily_at the time they term1nated scho;11ng Slater (1957)
showed persistence as unrelated to American Council on Edu-
" cation test scores for the drop-out group.’

f_Eells,(1961) investigated the possibility of using dif-
ferent test_batteries to predict.the academic perfornance of
students-in_fEUS\Eurricular groups at the University of Illinois.
Prediction of engineering grades proved to be the éeast effec-

tive of all the groups. The elements which best predicted the

__grades of eng1neer1ng students were the School and College

Ab111ty Test (Quant1tat1ve sub test) and the Essentlal H1gh

School Content Battery's science and mathematics subtests.

Re1d and associates- (1962) reported on a study of the
members of a class at Newark College of Engineering. Those

who raduated w1th1n four years of matrlculatlon (36%) had

h1gher mean scores on the College Entrance Exangination. Board

SAT Mathematics test, had higher high school classhrank, and

-
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obtained higher scores on the Educational Testing Service's

College Ability Test- (Quantitative), the Cooperative Inter-

mediate Algebra test, the Cooperative English Test (Reading

Comprehension) and to a slightly lesser degree on the ETS .

College Ability Test (Verbal). Graduates also significantly
had lower literary irnterests than drop-outs. The group which .,
withdrew voluntarily and was schclastically eligible to return *

revealed significantly less interest in mechanicl activities

.

and somewhat highef interest in.clerical-office detail aetivi_

ties. .Those who.wefe dismissed.for unsat;sfgctory scholastic -
performadce did show lower test scores on the‘average compared-‘
to graduates, and were lower in mechanical and artisticxinterests.

Those'dismissed’alsb showed significantly greater interes?‘in

persuasive and social service activities.

Another study of factors associated with attritiom of
o
eng1neer1ng students was conducted ‘at the Un1vers1ty of WIsconS1n

by Greenfield (1964). Gpeenf{eld 1nvest1gated areas Wthh might

)

be ‘'relevant to the attrition of engineering students who with-~

’

. 4 . »
drew, transferred or were dropbed for poor scholarship during
p . .

or_immediatel&‘followingctheir first semester in residence
. $ -
The entrance data for Students who withdrew, transferred or
- 8] : - -

wished to‘transfer or were dropped after one semester showed

- .

lower average scores, o the College Qua11f1cat1on Test, Pre-

%

Eng1neer1ng Ab111ty Test , & mathemat1cs acqi:vement tests. The

-

,students ;1§S had lower hlgh school academit rank than the

-

. .
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total freshman group. It was also found of the stddents who
were dropped‘at the‘end of the semestef, that ail bdt three
.hhd at leasf onc failing grade at the first six-week marking_
period and half had two or mbré‘failiﬁg grades. Greenfield
makés reference to several other findings. ‘For example, she.
noted that one-fifth of the dropped sfddents rated their

high school preparation as poor aﬁd stated that they should
have had more mathematicsglEngliéh and chémistry in higﬁ»school.
\Interestingly, only one-third-of the students who transferred
or were dropped knew tﬁe_kind gf work they would be expected
to do as eﬁgineers.

' Boeh(1964) cénducted;a study whose purbose was to deter-
minelth efficiency of a batfery of ability and achievement
tests and-high School'gradeslin predicting the academic per-
formance of engiﬁeering students. The results indicated that
the correlations of tests with engineering'and science grades
were quite low,. both absolutely as well as relatively, and
that multiple correlations added little to'pfedictive effi-
ciency.. A

A group of freshmen at Indiana University served as sub-
jects for Chase'sh(IQGQS‘study using a battepy'of tests and a
personal histdry quesfionnaire as predictofs. A comparison of :
data was madé between the students who did not drop-out and those

o~ . . 3
who did. The non-drop outs scored significantly higher on all tests




'but-the»data show-a very conspicucus overlap:of scores between

©

.the two groups . | a’

%

Wood and Lebold (1968) made an attempt to relate test

scores ‘and high school rank to the academ1c success of a. group

-

}ofveng1neer1ng freshmen at Purduthn1ve#s1ty The multiple'

- correlations ranged from .32 to .58. " These correlat1ons are.

rather typ1cal of- the relat1onsh1ps found “in many S1m1lar

\
stud1es. ‘It should be noted, however, that even the h1ghest

~correlations only accounts for one- th1“d of the varlance at

. !
!
’

best. M
Gallessich (1970) studying Un1vers1ty of Texas eng1neer—
ing students, found ab1l1ty and past school performance to bel

conS1stent1y assoc1ated with college academ1c performance but

the size of the relat1onsh1p accounted for about'one—quarter

-~

~of5the variance By add1ng ‘measures of non-1ntellectual d1men-

‘”_s1ons to the pred1ctor set of academ1c apt1tude test scores and

h1gh school grade point average the multiple correlation was
1mproved

y : Hanson and Taylor (1970) have reported on various studies

L
“of Un1vers1ty of M1nnesota eng1neer1ng students In their cited
report they indicated that previous h1gh;school achierementfdid"

contribute to differentiating‘successful from unsuccessful,stu-

_dents. They also found, however, that there were personality

dimensions which differentiated between persisters and sStudents

who wfthdrew:

b
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Although evidence has existed showing that high school

academic-performance and ability tests are among the better

ind1v1dual pred1ctors of college academic performance, especially

; dur1ng the freshman year, there has been increasing ev*dence
_._that non- 1ntellect1ve or non-cognitive factors may play signi-
f1cant roles in college student performance but especially
w1th regard to. pers1stence or non- perS1stence in college work.
‘”Mayhew (1965) F1shman and Pasanella (1960), Brown and Dubois
3(1964) and Grande and S1mons (1967), make reference to the.
need to cons1der such other factors. Elton and Rose (1967) and
Holland and Nichols\(1964) also'indicate that many students
Withisuperior acadengc'abillty andiability to handle engineering
' trainlng,leave-the S udy.of_engineering early in their college
'exnerience‘ Thus, factors other than ab1l1ty must be involved.
:A contr1butory h1nt to this conclu51on is found in a p1lot
;study of a sample of Stevens Inst1tute of Technology under-
graduates by Kovenkl1ogln and M1nck (1973), The 1nvest1gators

fouhd no differences in the College Entrance Examination Board

' SAT scores between persisters and non-persisters but significant

differences'were found on three scales of the Minnesota Multi-

.phaeic‘Personality Inventory and differences were suggested
in the area of some Study habits indicators.
. - K vl
It would seem appropriate at this point"fo look at some

of the other factors which have heen investigated.

Il.



Persistence Factors - Interests

"rn the study by Greenfield to -which earliér;reference
was made, stﬁdents who withdréw from an engineering program
to transfervreported d;ing so because of lack of any other
‘“goal or of any definite goal.

Tayior and Hahson (1970) report on the respphses'of
a group of University of Minnesota, Institute of Technology

freshmen to the Strong Vocational Interest Blank. The students

were divided into four.groups a year after enrollment. One
group was labelféd/the,"successfql transfer", a second the
"successful persist"; a third the "unSuccessful persist', and
the fourth the "unsuccessful withdraW”.. The successful per-
. sisters had interests which were considered engineering reiated
t(intergsts-in mathematics and science, and like those.of veteri-‘
narians, cérpenters, printers,and farmers). Thé group also
.fejected social service and verbal-expressive-persuaéive interest.
By’cohtrast the successful tfansfer student had:higher scores on.
the social service scales (Personnel Director, Schecol Superin-
:tendent, Sociolbgist) and also the verbal;expressive (Advertising
Man, Lawyer, Journalist and'PoliticaifEZienfist). The sudéeszul
trénéfer'group rejected technical-intefests and scored signifi-
cantly lower on the Farmer, Math-Science Teacher, Veterinafian
and Printer scéles. The unsuccessfﬁl éroups {those wifh grade
point averagés below 2,00).wer¢ different fromrthe éuccessful

!
+

students. The unsuccessfui withdraw, for example, generally

AW



had'unclear, undifferentiated interests and scored .lower on
the Chemist and Psychologist scales with only the Mortician

and Social Science Teacher scales recei ring--high scores.
'

, pn&sically actineninteréstgt ¥

In a later study, Ta#lor and Hanson (1972);repoyted on
a follow-up study of ;ncther group of ihe Univensity of Minnesota
engineering students. Only tnose students who persisted after

two years of college work and those persisters and transfers

who repeated 'the Strong Vocational Interest Blank were included.
The persisters showed little change in interest. patterns (6 of
81 scales) whereas the tranefer student showed major changes

through decreasing physical science interests and .increased
. : ’ | e - ,
‘interests in social service Fccupations, business ‘management

ST
v

o s \ A
and sales. Taylor- and Hanson report that the eventual transfer

1

' . I 3 R .
students differed from the persisters on eileven of the 81 scales
on their freshmen interest profiles. The authors conclude “that

the decision to persist or‘tranefer from a college of:engineering

is related to interests.

(1962) investigated the patterns of interesis of

and physicaljsgéence majors. ‘The physical science

majors. A third group of general studizf/freshmen was also in-
yere

cluded'in‘the data;analysis. .Students from Stanford

-
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"VIB. A comparison was made of predominance of responses to

the seven groupings or families of occupations on the SVIB.
The engineers were found to have significantly fewer than

chance'"primary" patterns in the bio-medical science grouping

~ but did show a greater predominance of both "primary'" and

T—

_— . -
"secondary' patterns on the technical occupations. The
physical science majors showed more "primary'" interest

patterns in the bio-medical sciences, the social service

and the verbal-linguistic occupations and significantly .

‘fewer showed technical interests. Thus, the physical science

majors had a broader fange of interests.
A study of Purdue engineering students originally tested
in 1935 and retested in 1966 was reported by Clemens (1970).

An additional group of 1966 freshmen_was included. Although

Clemens was more concerned with the long range value of the ',

B}

Strong blank, a perusal of'theAiﬂterest'profiles suggests that

"the predominance of high scores &éré in the technical-supervi-

sory and technicaléskilled occﬁpafiohs with a fairly consistent

rejection, of the social service interests.
Smith (1971) studied entering freshmen engineering classes
for four years at Alfred University. A comparison was also

made to a grou% of engineering students at Purdue University.

 His study was not conderned with persistence but is interest-

ing in that abbut half the students tended to have "primary"

or "secondary'" interest patterns in the occupational groupings

b -
- T
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for:the’physical sciencés and the technical-skilled occupations.
Gehman and Gehman (1968) also were not direztly con-
cerned with the question of persistence alfhpugh they did
inVestigate the'intereet patterns of Duke University engineer-
ing students who expressed a clearly defined major and con-
tinued te pﬁrsue the major in four years of study. The'rela-_
fionship_of freshmen and senior interests was significantly )
high but little change in reans wa% noted thus indicating that

students did’ not change significauntly with regard to vocational

interests over the four year period.

Persistence Factors - Personality

‘fﬁarly research relating personality factors and college

“work :seems to have concentrated most upon personality in re-

lationship to academic achievement. Harrls (1940) llsted over

300 studies conducted over an e1ght year perlod The factors

which were most frequently mentloned 1n the studies as 1mportant

- to academlc success were amb1t10n, cooperatlveness,,emotlonal
1 . . . .

" maturity, a sénse of responsibility and seriousness.

d

' cluded that those 1nd1v1duals who experlenced some incongruence

of perceptions of the chosen occupatlonal role with their self-

perceptlons tend to change their vocatlons.. With thls as a
foundation,” Ollye (1969) sthdled the values"and occupational
r01e.perceptions of freshmen and senior engineers at the Uni-
versity of Nebraska and concluded that the seniors had greater

congruence between their personal values and perceptions of

b
C‘-

Berg (1947), reporting on a study of . student nurses, con-

\\
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their uceupational-role than did the freshmen.

In a study of University of Florida students, Barger and
Hall (1964)ddivided students into "low'" and "high" achievement"
groups. They noted, among other things, that a fairly large
number of drop-outs had ability equal.tc that ‘of some.stu-

dents aehieving passing grades. Using the Minnesota Multi-

phasic Personality Inventory the investigators noted that

the drop—outs:who had achieved high grades nad high point
codes‘on scale 5 (MF) whereas the low achievement group
more frequently had high point codes on scale 9 (Ma): The
high scale 5 group appeard to place a high_value on intellectuai
pursuits;. thus, the investigators proposed that this grcup may
need .a quieter %tmosphere'for living and studying and in-which
there is a doWn—piaying of sone of the non-intellectuaily re—
lated extra-curricular aspects of college iife. The high scale
9 groun, they'pronose may'need.a-diversiti of activitieS‘to 
.keep from experiencing boredom in college but also may need
spe01a1 eounse11ng to help thenm channelian adequate propor-
tion of their energY'lnto academic endeavors.

Stevens (1955) reported’an.investigation of sophomore
students at Stevens Institute of mechndldgy in which he examined

'the ach1evement of the studepnts and the relatxonshlp to self-

concept. The '"achievers" were honor roll students the '"non-

achievers'" were probationary students. All the students placed -

within the upper quafter on a general mental ability measure,

were full-time students and were living on campus. Academically

B I
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successful students showed better self-insight into their
intellectual abiiities when they were asked to estimafé
their ihtellectual abilities when they Wefe aéked-to esti-
.mate their intelligence test pérformancé, The high achievers
also showed a gfeafer degree of self-acceptance. Nong
achievers reflected social interest and oufgoingness as
. their most important traits.
Marsh summarized the findings of a number of studies
by characterizing the[drop—out as '"more rigid and fearful of
change, less willing tn accept %he respﬂnsibility of adult
independence, lécking internalized goﬁls and values, and
somewhat of a social misfit.” Marsh also stated that the
drop-out tends te be the type‘of per;on who feels easil&,
and perhaps hopelessly defeated_whep faéed with -the pros-
- pect of possible failure or disappointmenti In addition,
ﬁe tends to rﬁtidnalize his féilings in an unrealistic. .
manner; (Marsh, 19665P? 478)1 , o el L
Johnson (1970),u;p_apother étudy of ﬁniversif& of
Minnesofé studehts, found$%hat non—persisters repeivgd;

(i

Migh scores on"%he'ﬁinnesota Counseling Inventory Conformity .

[

scale. According to the usual interpretationyzhigh scorers

are irresponsible, impulsive, rebellioﬁs, individualiétic,

self-centeredténd they learniléftle from experience.
Rossmann and Ki?k (1970) compafed data.on persisters,

voluntary withdrawals and failures (based on first year’

s
M
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cumu;ativé grade point average) of students enrolled,af

the College of Lettersaand Science of the University of
California at Berkeley. The voluntary withdrawals were
found to have higher verbal ability and to be more
intellectﬁall? oriented than the Qersistérs, and as expected
were significantly better in verbal and mathematics abi-
lities compared to failing students: No differences in

grade point average were found between pefsisters and with-
drawals . When‘persisters_were_compared to students who-with-
drewvin their responées to a personality in?entofy (Omnibus

Personality Inventory), the latter were found tc-prefer

" reflective or abstract thinking and to be more interested
in artistic activities. The withdrawal students tended to
be more toierant of ambiguités and uncertainties and more
feaay to express their impulses. Thus, the withdrawing =
student is more likely to seek gfatification iﬂ consqiqys‘“_ P
thought dr'actidn, to be less interested :n the practical

or applied apbrpach to life, and to be more intellectually

oriénted. The‘male student who withdraws was fouhq to more

typically anticipate transfer br leaving the college before
graduatidn (23% comParedito 8% for persisters) and to be

less likely than persisters to see‘athletics.as important.

No différences were found between withdrawals ahd_persis-

ters in family income, parental-education or occupation,

parents' level of aspiration for child or pareantal reactions
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to the students achievements,- students" level of aspiration,
objective in college or attitudes about enrolling aﬂ‘the

college initially. Some“of these findings are similgr to
those of He1st (1968) who suggested tA;t meny freshmen of
hlgh ab111ty and with an 1nterest in 1nte11ectua1 matters
are among the early voluntary withdrawals from college !
Holland and Nlchols (1964) report on National Mer1t |

finalists. Their finding was that those who-leave engineer—

ing appear ''irresponsible, originii, tolerant of ambigdit&,

~and complex in outlook.” The investigators speculated about

the possibility that the attrition was because engineering Y
«* N :

attracted students who did not belong in engineering'by

.virtue of their personal attributes}

-

Grande and Simons (1967) examined the personal values
and academic performance of engineering students. No

difference in socio-economic status was found betweeh the

.successful ahd"unsuccessful students. The higher ach1ev1ng .

students (Dean s 11st) were described as hdving a stronger
need for ?chlevement, a deeper involvement -in the struggle
tor good performance, a belief in ptanning ahead as important;
for'acadehic_success, and the&;exhibited a considerable de-~
gree of self-control through avoidance of the distrations
of""wild parties”. In many cases the suceessful students

were seen by others as introverted because of their pref-

erence for working by themselves.
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Elton and Rose (1967) concerned the%sel&es with person-

ality correlates of transfer out of engineerigg among Uni-
“versity of Kentudky students.- The Omnibus Perscdnality

Inventory (0.P.I.) was admihistered to all entering fresh-

men and the results werelexamiged for.fhose wﬁp trénéferred
~ during the first thrée semesters. Analysis was made of
bécores-of a répdomly selected grbup who remained in engineer—
ing»aﬁé,those who tranéferred to the College of Cammercer
‘or the Cbliege df Arts éhd SCiéﬁcesf ~The results ingicated
that """the engineering studént_whbﬂ ransfers to the liS;ra]
arts program prefers reflective fhought of‘an abstract nature,
appreciates freedom of thought, and is interested in scien-
:rific‘and“artistic problems." A(p. 3}4). The student whb

transfers to business from engineeringidisplaYS'character—

istics opposite to those who transferred to liberal arts and

he. takes a more practical orientation than do students remain-’

ing in engineeriné. The transfer to bﬁsiness is siﬁiﬁar_to
the énginéering studentlin his conventionality; conformity
:to socially approﬁed standards,ei,ﬁehavior and in his re-
action to authority. The studegtS'who transferred;to liberal
arts possessed more ability than those who transferred to

‘ busEneSs. Elton and Rose suggest that it is the. more mature —
student who appeared :to rebel against tHe rigidly structured
engireering curriculumf The’investigators characterized the

. -, Q
engineering student as being interested in practical matters.

20.
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' Further, they'describe the engineering student -as "deben-

flexible, intolerant, and unrealistic in his dependence

-

'ality and per81stence in engineering specifically turned

¢

-

dent upon authority and unable to rebel against the
- _ . .

strictures of family, school, church or. State' unlikely
A

to protest the 1nfr1ngements of 1nd1v1dua1 rights; in- -

upon rules, rituals'and authority for managing social re-
lataonships, inmature’ conventional re11giou§‘ rigid
preJudiced and emotionally suppressed (p 195) -

A study concerned w1th the relationshigsof person—
its attention to aLthoritarianism as the correlate to be
1nvest1gated Athanas1ou(1968) suggests that engineering
education in structure and content favors authoritarian.

ways of thinking and behav1ng T A group of. persisting.

-engineers was comparcd to another'constituted of students

.whoihad transferred outlby the sophomore year. When tbedgroups

- o

were conpared, the transfers were found to have rated them-

selves (prior to entry as freshmen) as more spontaneous than

rigid, more politically liberal than conservative, more un-

“conventional than conventional, and more '"'open'" than "“closed."

In addition to the foregoing, Athanasiou also noted that ‘more

transfers were- "only" children than was true of the persisters

.and that. it was the brighter, more. 11bera11y oriented student-

- ~

who tended to leave for ""greener pastures "

21.
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.The Gallessich (1970) study included in the data
collection some personality and biographical factors as
possible correlates of academic success of engineering

freshmen The grade polnt averages of the studonts were

found to be negatlvely correlated with scales of the

' Edward Personal Preference Schedule; spec;flcally, the

v Exhibition, Nurturance and Change scales.’ Thus, high

achievers among engineering students preferred status
. :

quo, avoiding the iimélight and staying more to themselves,

and also showed little inclination tu involve themselves in

helping others or'providing sympathy or understanding to

others.

Elton and Rose (1971), in another study of Univereity .

of Kentucky students, compared pereisters'in the engineering

college with those who transferred. The Omnibus Personality

7 . - : . .
Inventory was one of the predictor instruments. Differences -

were found *The leavers ‘scored higher on "personallty scales

rd

whlch_lndlcate that they like reflective thought, prefer to

use, the scxentlflc method in th1nk1ng, prefer to deal with

.d1ver51ty and complex1ty;1n thought, are tolerant’pfaother

.peoples; viewpoints and are 1ndependent of author1ty as it

-is traditionally¢*imposed through a’ social 1nst1tutlon such

as~a-eollege.curriculum." (p. 31). Eltoﬁ andrRose suggest

‘that there is a striking simiiarity'betweenvtheir'findings and

-

those .of Snyder* at. M.I.T.

*Snyder, B. Creative students im scicnce and engineering.
Universities Quarterly, 1967, 21, 205-218 (not available
for direct review). :

22.
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They'répért that-Snydey founa persisters in engineering to
;core.low‘on the Tﬁinkﬁng Introversibn, Complexity, énd
'.:Impulsé Expression scales. The M,ItT° persistér, then couid
be described as not liking reflective thought and not having‘
a broad }énge of idégs. Further, they_afe npt likely. to have
an éctive imagination, value Sénsual reactionsy or wish to
ﬁseek out apdfenjoy_unusual; ambiguous events_anq'experignce;
By contrast; persisters prefer.simplicitf and strucﬁure. ‘Snyder
is-also-réborted to have fouﬁd science majors to prefer deal-
ing with diversity and complexify mére than engineering majors.
Hanson and Taylor (1971) investigated.personality
correlates‘of attrition and persistence of engineering studéhts
at the University of Minnesota. At the end of~tﬁe ciass of
1967's first year, students were divided into .successful with-
draw, successful persisf, unsuccessful withdréw and unsuccéss-
ful persist groups. The "Uﬁsuccessful" designétion was for

students with a grade point average below 2.00 quality points.

The Minnesota Counseling inventory was the predicfor instru-

ment. Students wio pérsisted were found to have little intefest
/\ . -

~’

in associating with others compared to the,withdrawing - o
students who enjoyeq group activities. The students.who were
academicallyiunsuécessful and withdrew indicated greater |
problems with family felationships and were less willing to
conform to social demands. The academically sucéessful stu-
denf§ were Basically well-adjusted, conforming énd non-

rebellious. Those who were in poor academic standing when

A

o

PO
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':Jprograms to select or reward personality characteristics?

24.
they withdrew were viewed as lmpulsive,'socially outgoing
-and with poor family relations. The'academically success-
ful student who withdraws resembles the persister except
that he is. more soc1a11y oriented. Hanson and Taylor raise

two 1nterest1ng questions: 1. Does the institution structure

2; Does ‘the institution impose on students cond1t1ons that
perpetuate a stereotype of a g1ven educational maJor or occu-
pation? Such questions might be raised for any college.

‘Kovenklioglu and Minck (1973) found differences on

several scales of the'MinnesotaAMultiphasic Personality

Inventory between ''stays' and "drop-out" at’StevenslInstitute
of Technologj The drbp;out group had a high“point code for
scales 8 (Sc) and 9 (Ma). The 1nvest1gators state that this
conf1gura1 pattern suggests that the drop outs "tond té ‘be
moﬁe good»temperﬂd verbal, enthus1ast1c frank fa1r-m1nded
and‘ urageous. These persona11ty factors would probably be
Aimgiz:;i e»to the S.I.T. adm1ss1ons off1cer On the othcr
hand-these'drop-outs nould{be more prone to wonﬂ&, be‘self-
'hd1ssat1sf1ed and conSC1ent1ous | ’

The f1na1 study to be ment1oned An th1s ‘section is that

_ of Ayers and Rohr’ (1972) who used the S1xteen Persona11ty

»Factor Quest1onna1re (16PF) to pred1ct the ach1evement of

college sophomores in’ several/cillege majors, one of wh1ch

was eng1neer1ng. Only one scalge was found to be a significant

e
7



correlate of success for the engineering students, Factor Q,.
The successful engineering student is described as critical,
analytical, and experimenting based upon interpretation-

of the inventory -scale. —

JPersistence Factors-Biographical Data

Hannah (1969) reported on freshmen and sephomore college
drop-outs from thlrteen small colleges across the country.
These students had completed personallty 1nzentor1es and
questionhaires‘as:engering'freshmen. Those who were not
enrolled the following yea} were mailed an "Attr:tion Question-
Anaire,"* The following spring students were surveyed about
their intention to ehroil the next fall and whether or not
fhey felt this was certain, uncertain or unlikely to occur.

The group.indicating'fhat future enrollment was uncertain or

25.

eunlikely were interviewed and completed an "Interview Checklist."

Twenty per cén¢ reported not expecting to finish their
' college‘work'even before initial enrollment. For othefs, the
"endgof—semester periods ofxstreés and anxiety about examina-

tions and of hard work completing\bapers and other course

requirements' apparently provoked their fhoughts of withdrawing

(p. 400). The decision, however, was made when away from campus .

- o .
~. .
pressures. ~Few seemed to consult .or involve college personnel
. 3 - .

. ) —~
in discussion of the final decision and typically were only
consulted after the 1dea had almost fully jelled.

Only ‘about one-third of tliose leaving college felt happy

oo
Ce
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about going, relieved or coniiQenE about theifuture,
Forty per cent reported feeling strong.énxiety._vThere
was little reported anger or éisillusionment,énd, in
‘fact, mosf (75-85%) fo;nd college fairly stimulating
c»or better-and'Valqable-in the various aspécts of fﬁe'
éollege. In general,vabout hélf fouﬁd explicit rules
and religious services as the least vaiuable'aspects
éf college.

Astiﬂ (1972) found>Severa1 personél or bio-
grapbical fﬁctors to pé related to dropping out. Stu-
’ denfs'who.stated plans to marry while in college, who
were émployed dgring thg school year or expressea con-
cern about financing théir college education, and those
whosevcareér choice wgs engineering were students with
a highér probaﬁility of’not persisting. There was a )
higher likelihood of persistence if college had béen
suggested by a relative, if the student received major.
fiﬁancial support from parenfs or from.personal savings,
if the student had won a varsity letter in high .school

and if he had realistic degree aspirations.
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Chaney and Owens (1964) administered a life history
quéstionnaire to Purdue University engineering fresh-
men, As a rééul% it was faund %hat general éngineering
;intereét was negétively.related”to frequency of dating.
Those with a high degreerf engineering interest are
’not’people who feel free to eXpress’their views to
‘aésociates, tﬁey seldom tell their troﬁbles to others,
-are uneaéy méeting new people but dd have a sméll numbér
of close friends. These individuals tend to seek out
positionslallowing them to use their own ide;s and they
-préfer activities"with minimum interaction with others.

As Marsh (1966) Suggests in his review of
sevéral studies, drop-oﬁts ;ave been shown.to predom-
inantly come from non-professional groups -- typically
homes with skilled-labor parents. |

Greenfield (1964) also includes a variety
S of bngrapﬁical and other data-in looking at attri-
tion of éngineering_fréshmen. Seventy-nine per cent
'of_fhe-engineering'studénts.studied who*fransferred

within the first two weeks of their first
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semester transféfred te tﬁe College of Letters and Science.
More fhan one quarter ofythis group of ear}y transfers indi-
cated that they did so because of a change of intefesé or
a desire fo.study a broaéer field. At the end of the first
§emestef‘mqre than half of the fransfers had gﬁné to the
College-of Letters and Science . and almost ohe third trans-
Eferred to the College of Agriculture.“ Of those fransferring
‘almost one-half reported a change bf‘interest, one-third a

. dislike of engineering, almost one-fifth wanteé a broader
field of study-and 12 per cent transferred because of aca-
demic.difficulties; 'Studentg Whp withdrew ddring the first
‘semester had tﬁe lowest per cent of fathers.in'clerical,

saleé and professional pccupations whereas those who t;ané;
ferred had the lowest prbportion of fathers in skilled, semi-
skilled and;military service occupations. Hgving a father in
"~ a skilled occupation-was most typical of stuaents who. were
dropped. Interestingly, éﬂlittle'over three-fifths of those
who withdrew were the first in thgir respective‘families to
aftend college which was true.bf only 29 per cen% of transfers.
Among students leaving engineering less than 5 per cent of
trahsfgrs and 21 per cent of withdrgwiﬂg students listed
financial difficulties as influential in their decision-
making. First semester engineering stﬁdeﬁts estimated spend-

ing almost 30 hours per week in stud& outside of class. The

average weekly study time of students who withdrew was less
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" than one hour per week different. Transfers reported a little

more than 273 hours per week on the average while those who
were dropped spent an estimated average of 27 hours in study.
'Kulberg and Owens (1960) administered a life history

questionnaire and the Strong Vocational Interest Blank to

an engineering groﬁp. The writers concluded that thé ehgiheéf
has a) a biétpxy of painful or unsucqessful persona1~socig1
contacts and some adjustment problems; b) a history of supé-
rior achievement in and greater enjoyment of‘science courses;
and, c) a history'bleong-careér planning, of likiﬁgvfo work

with things and ideas rather than'peopie, and of énjoying

creative work -and disliking routine.

Persistence Factors - Others

‘chosen field, fewer of thié groub changed majors and lewer

Several other studies should be noted.. Tﬁése studies
investigatéd factors which might more logically be considered
personality‘}actors but which are presented separately here
to différentigte thésg motivational factors from the behav-
iorally descriptive personality factors listeé earlier.

Thompson (1966) investigated students in a college of
agriqglture.tq;ough administration éf a survey form including
infbﬁﬁ}tion on educatjohal e#pectations, family background,'
reasons for attending college and‘post-college'plans. A
"commitment index" was also obtained indicating how strongly
the student felt.about.his career field of choicé. Committed
students were compared to uncommitted students. The committed

student was found to be more persistent in his interest in his

e

30

A



30.

‘of the committed withdrew from college. Committed Students .

had slightly lower (one-ténth to two tenths of a point) grade
point averages than those who were uncommltted Uncommitted
students proved to have more superior verbal and mathema-
tical aptitude. Thompson suggests that the '"'measure of:
commltment may tend to 1dent1fy a certain kind of student
and this student follows a certain behaV1or pattern -~ he
appears to be a tradltlonally Oriented, dedicated, hard-
working task-centered student. | |

‘Dickason (1969) reported on a study of awareness of

and conmitment to engineering and its relationship to aca-

demic success. Although Dickason states that past research

1ndlcated a neg11g1b1e re1at10nsh1p between academlc success

and admissions interview ratings, he ‘hypothesized that a’
stndentJS'relative accuracy of knowledge.of what is involved

in engineering education and engineering as a .career field

would be related to academic success. Cornell University‘
engineering freshmen served as suojects A rating of aware-
ness/commltment was obtained and the 1nterv1ew circumstance

of the student (staff, alumnus, no interview or staff and alumnus).
The awareness/commitmentcratings were-assigned by the admissions
commitﬁee.and independent assessment was made by each reader

of the admissions folder. Rat1ngs were made on a zero (total
lack of awareness and total 1ack of expressed commitment) to

10 scale (clear evidence of having investigated field, con-

scious deliberation of differences betwecen engi.ieering and

\J\j,. )
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other mdth—scieﬁce cﬁrricula, thorough investigation'of
Cornell curriculum, and work haﬁits adequate for engineering
curriculum). Dickason conclﬁded that it would have been
better to use“éwareness and commitment as separate criteria.
The.éwareness/comﬁitment rating did not relate practically

to first term grade point averages élthough the results were

statistically significént. One finding, however, was of spe-
cial note. The pfediétion of academic success‘ih the engineer-
ing curriculum was best when the facfors of awarehess-and
commifmentnwere jdentified by staff, those most kné&iédge—
able about the curriculum being considered by the student and
those knowledgeablé,about the chéracteristics'of people“in
the field. Dicﬁéson-proposed that the awareness and chmif-
ment factor may be even more useful as a predictor of reten- .
tion or persistence in ah engiﬁeerihg curriculum;

Abél (1966). found that college students having
a low certainty bf their vocationa}-acadeﬁié plans also had
a higher éttrition rate. Watley (1965a.) alsowgought engineer-
ing students’ expression of confidence in completing their
educational pfogram. Those with the least confidence did
well academically in their first quarter of college work but -
were more likely t§ drop oﬁt:of their programs and had scores:
on a personality inventory suggésting they.yére.overly seh-
sitive, compulsive and tend to withd?aw from social contacts.

In another, study Watley (1965b) found that the later in their

f, -



pfe-coliegehperiod st;dents elected-to enter engineering
the greater-the likelihood these studgnfs would obfain
poorer first quarter grade point aVerages, the’greater would
be the likelilood of withdrawal and to be in scholastic dif-
ficulties at the ﬁime of'withdrawal. The 1later decisionh
groué (high school senior yéar) also had lower ability test
scores and had measured interést less appropriéte for en- |

gineering.

The Engineering Type

- Before leaving th£§ introdpctory seqtion reference
will be made to the géneral personality description of the
eﬁgineer/enginegring student as it nas beéh‘presented in the
literature. The references presented in this sé¢tion re-
present only a sampling of some of the evidence available.
on personality factors associated with engineering.

'Redlo's (1951) Master's thesis presented the assump-
%ion that personality patterns can differentiate studenés-
choosing 2ertéin maj;rs“in college. _Redlo r;viewed find-\y
ings of éagiier studieé. The engineér (when compared to a.
metallurgist) was found .to be the one who sees his work as.
a -whole and:wh9 takes a more general approach. to ﬁroblems.. ’
In another study ehgiheefs showed less interest in people than.

«,

:other:occupatioﬁal groups. Rodlo's own study compared college

sfudents_in various majors on the Minnegota Multiphasic Person-
. _ - T ,
ality Inventory. The engineering group tended toward lower

o]
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scales on the L and F scales than did avgamber of'other
groupsg, lower on the MF scale, and lower on'Ma than the
social science énd arts groups. :The engineers were described
as less péychopathic énd less manic thah the coﬁbined total
group of college students (p. 51). Intefestinglyoalso, in
every majbf grouping, exdépt engineering and anfhropolpgy,
.the Studepts who repofted they wéuld'havé selécted a different
major if given the éhance deviated more- from their own group
thar did those reporting fhey wouiézéélééfhthe same major.

| | Danielson (1960)'deveioped a description of the
éngineer"based,uponﬁthe perceptions of engipeers and super-
‘visors of engineers.‘-Danieison concludes that the engineer is
anxioﬁs to prove himself through his work,'is self-confident,
individualiStic; self directed, comﬁetent, expresses skepticism
and pbjectivify, and is ipsensitive to1human relations aspeéts.

< Korn (1962), using pefsonality and interest invent-

origs, compareq engineering and physical séiencg students. Oon
tne California Péychological Inventbry, engineering majors f;
scored higher on the Socialization, Soéial Presence and
Commuhality Sscales. High scorers fit the pattern,of very
deliﬁerate. organized, efficient and conséiéntibus individuals
with a practical orientation and a reéponsiblé outlook. Further

interpretation Seems rathgr confliétihg_with suggestions of

caution and formality.in'dealing with others contrasted

N
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with adaptability, a relaxed_apprbééh. Conflicting inter-
prétiveféuggestiohs may. be due to thevinStrumént.
‘Beall & Bordin (1964) found that engineers concentrate

upon materiaf products~and'praCtica1 outiomes; prefer'phe b

34.

planful;hordefly and objéétive and have a need for 'clean cut"”

certainty; exhibit a strong identification with authority.
and act in a manner characteristic of the male role. The
. writers further report that engineers seek travel and

adventuréland display daring as anbthervway of displaying

masculinity. Fathers of engineers t&pically were seen as

.
Fiant SN

powerful masculine figures. Furthermore, parents of engineers

typicaily presented a firm, demandahg quality aﬁd placed'
- emphasis upon self-reliance anq aéhievement‘for their sons.
Through parehtal.example, then, the ehgineer-apparently
learns to react }o fhings with little display of emotion.

A 1966 report©by Smith prééented a description of the\

s

engineer as given by engineers and ‘their supervisors.

" Engineers are describéd as individuals who put,coﬁsidégable.

-

effort and ability into problems assigned to them; take .

-
o

pfide in the wbrk‘they do and are easily stimulated to work
) 3

on a problem. They are also described in the article as

o~

very work oriented ip that they look for work to do when they

héve freg timeﬁ oftéﬁ do éomé%hing‘extra and even take work
to do at home. ' e -

Taylor ‘& Roth kis72) reported a study of University of

s
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Minnesofa engineering freshmen. As;interesﬁs in the physical
sciences &SVIB, group II) ihcreased; étudents expressed more
;probléms with social relationéhip and leadership. roles, and
also.expréssed a preference for'being seen as-responsible
and confb;ming.' Several of Fhe technical - skilled occﬁpa-

tions of Group IV occupatiohs_on the Strong VIB, showed

similar patfefns, As studehts expressedimofe interest in
.-the“téchﬁical-mahagerial occupations.(mili;éry=service officers)
they alSo expresged hore se{f-qonfidgnce, enjoyhenf of léaderi |
ship_role; and moré positive~socia1 relationships.

The Center for Policy Alternatives of MIT recenfly

released a report (1973) 'in which was included a summary of’
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.described engineers on the basis of these étudies as (a) hay7
ing a "strong‘caneer'orientation as well as a basiqglly prag-
matic stylg"'(p. 24); (b) "modest in his aspirations, narrowly\
trained, active rather than contemplgtive, intolerént_of ambi-
guity‘and approaching engineering as a job rather than .as a
calling" (p:-24); (c) valuing "task cémpletion more than task

~—.

~initiation" (p. 24); (d) "noted for authoritatian behavior,
that is, a tendency toward ordering others and being ﬁhe
dominant individual in an activity" (p. 24); ?e) having Llower

than average aesthetic interests" (p. 25); énd (f) "less fnter_

-

‘ested in other people than most students"'(p; 2_5)."z

. -
) .

Purpose of the Study

The vgfiqus studies reported upon herein -reflect that

?
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there are differences between persisting college stﬁdents
and thoée who ieave. Furthérmpre, it seemé clear that
prediction is pr;bably,improved by consider;ng past per-
fofmancé{ apility, interests, pgrsonality-and biograpﬁical
factoré'as weil'as by‘payiﬁg attention‘to fhe degree of
vécational maturity and career ;wareness of thé studént.
Tpe evidence is also suggestive of a particular personality

v .

patternAor styleawhicﬂ seems more characteristic of engineer-
;ng studeﬁts than othef college students. |
The expense of a college education and operation of a
coliege prograﬁ, particulafly in a technological/scientificm
institution, attrition of students and declining enrciiments,
are all factors whici would lead to thé view that it would
be Beneficial for engineering colleges a; well as the stu-
dents and theif families to reduce fhe drop-out‘rate a§
much as‘p6séib1e; | | , |
Thé>pfe§ent study is an explbratofyfstudy designéd.
to lqbk’af the attrition Eroblem at one urban éngineering
college, SteVengﬂInSfitufe of Technolbgy. The stﬁdy.plan
is to look'at vafious ability, achievement, ;ersonality,"
interest and bfﬁgraphical facfor; available at a stud-~t's

entry into thé_collegeAto'determine if.any“of these factors

-

predict whether or noﬁ é’siudgnt would persisi, withdraw
or. do unacceptable aéademic work and therefore not be per--

mitted.to cbntinue.

Ay
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CHAPTER 11
METHODS
Subjects.

-The-subjects'for this_study were drawn from the
freshmen entering class (Class;of 1973) ot Stevens Insti-
tute of Tec nology, Hoboken, New Jersey. The group whieh
entered in September;1969vconsisted of 381 male students.
Of the students whe enrolled in 1969, 259 graduated and
received their Bachelor ofiScience,degree.. The group
}which persisted to graduation will be called the '"Stay"
group, or group S, for identiftcation-purposes.

‘~ Among\the student group which entered Stevens
‘Institute in 1969 were 122 students who subsequently
_dfopped'out;sometime during?the four year period. Astin‘
.(1972):has.suggested'that labelling.students who- leave

an institutionuof higher learnsng as "drop-outs" is in-
accurate in.that-substantial.numpersvdo not permanently
drop—out:‘ rathef they transfer elsewhere or_perhaps-
return to schoollng at a later date ’ For'the'present“_h
'study, thc students who left Stevens were claSS1f1ed -
as "Fa11s" (Group F) and "Transfers" (Group T) "Falls“
were s-udents who were unable to malntaln the required
m1n1mum grade p01nt average even 1f they repeated work

t

These-studentsaleft for academlc reasons. The "fail'.



)

7students voluntar1ly left for nonaacadem1c reasons and

total "Leave" group.

by : s
4

: group consisteo of 82 students lAnother group-of 40

.transferred elsewhere accord1ng to records in the

Reg1strarvs off1ce.

-~

On*seVeral occasions, in the treatment of data,

the "Fa1l" and "Transfer" groups were comblned 1nto a

~ig

A-were 1ncluded in the data’ analysls e \

records -and was 1ncluded as part of the data analys1s The

F1nvest1gator would have regarded the GPA of stu ents in fo

~ in their files at Stevems. -

’~.Acadcm1c Ablllty Data

All. enter1ng freshmen were requ1red -to complete

the College Entrance Board' Scholast1c Apt1tude Tysts

The data on.the SAT Verbal and SAT Mathematlcs tes

' The academ1c Grade Point Average (GPA) of the szdents-'

at Stevens Inst1tute was ava1lable from the Dean s off1ce

o

‘years of h1gh school as potent1ally more mean1ngfu1 but the «

and resources d1d not permit computat1on of such an average

from the high school»transcr1pts of the students conta1ned

s

Inventory;Data

v

Each entering freshman»wassrequired to complete'several

N . K ° . .
# - g
. \
“ : X /
- . . . .
.

Wor



) Instrﬁ:te'campus.; The 1nstruments 1noluJed the Brown-Holtzman

.instruments of 1nventory nature dur1ng the or1entat1on week

‘The 1nventor1es were adm1n1stered and scored ‘by staff of

| \ V | 3 . ‘" A.’y.\ - “'..'«.

]

I

'the Laboratory of Psycholdgacal Stud1es located on the Stevens

Survey of_Study.Habits and Attitudes (SSHA), the Strong Vo-

cational Interest Blank'fortden‘(SVIB); and.the'Minnesota

. Multiphasic, Personality Inventory (MMPI). .

. \ - " ¥ - o \

,designed by staff of the Laboratory of - Psychologica Studies.
A . . //' .

Biographical Data . = . '\*\< N\
- N . = - > N
. : \,

In addition to the previouslv mentioned sources of data,

a11 students also—completed a b1ograph1ca1 in rmation blank

of self-descriptive nature. The blank (Append1x\A) was one

In some Cases, a few students did potlcomplete all the\tests,

hence the sample ‘size differed (but negligibly) for diffexent

_tests.

/ . . . N
< N v A : . v

Data AnalyS1s

'39.

For each of . the three groups of students means and standard\\v'
-\

-dev1at1ons were computed for each subscale of the SVIB, MMPI,

QSSHA and also the College Board s SAT tests.

The t-ra¢1o was used to test 1f there were s1gn1f1cant

differerices i the aforement1oned measures forveach of the

three study roups Other stat1st1cs were employed accord1ng

to the un1que character1st1cs of the spec1f1c measures themselves.

For the MMPI prof11es based upon the mean scores on each

';01 the regular val1d1ty and clin1cal scales - were drawn. (Means

L 1

©

v [ {‘l“.

N
N\

\,
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and standard dev1at10ns were also, ccmputed for several of the
additional scales ) The . frequencies and\Q\fcentages of the

two hlghest cllnlcal scales (high point codé)\were computed for - -
each group. o S R -

In add1t10n to the 1nd1v1dua1 scales, ~the SVIB sCales were

grouped into the eleven main 1nterest clusters usually fdund

\
»,

N
on the scored profile. For each student eagh cluster was e

N e
y

- o X,
catergorized as "Primary", "Secondary", '"Reject" or "Indeterm;natqy
. ; . .

AN
N\,

‘patterns. The first thrse pafterﬁs were determined according ' N
to the.Critsria sUggested by Darlzay & Hagehah (1955). The
"Indeterminate" categéry was used for pattefns not fiftiJg
i, the preceding cafegories;- For each 6f_the four patterns
;for the eleven interest clusters, frequencies and percentagés
were computed for the student gfoups under investigation.‘ :
"The;Chi—Square test was performed to test the significanse
 bf any differences:betWeen the three groups in the pafterning
_&f théiinterest scores. |
The biographical data were treated by calculating the fre-
qﬁency_and percentages of responses of the three groups on each
._of_thevdaﬁa blank items. For those iteﬁs for which the distri-
'bufion_of percentages‘were large and Seemedulikely to proyide
differences, the Chi-Square Test was pérforméd.
.~For all data which"proved to be significant in differ-
énéiating'the three study groups, standard regression analysis
N was attempted for purposes of developing equations which might

serve for prediction purposes.

-~

Jq -
.
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A1l data analysis was performed on the PDP-10 of the

Stevens Institute pf Technology Computer Center. Computer

~

time was made possiblé through the generosity of Stevené

Institute.




~'CHAPTER III

. ; RESULTS
o ' - verd
Results of the statistical analyses of the data are
presented below-invsections for each of the different areas

investigated

Scholastic Aptitude and Performance

| As has been stated earlier it was not poss1b1e to dovelop
adequate data on the high schooi grade point averages offthe‘
students althongh variousAstudies have ratner'consistently
suggested that high school grage point average is a. good predic-
tor of college performance. ’

AnalySis was, however,‘made to determine if the grade point _
average_(GPA)vof students who continued at.SteVens did or did not
differ from tha€ of stcdents mno;transferred.or‘failed No
attempt was made to-weigrt the data on the basis of length of
stay of the college, Some weighting occurs, of course, thré;gh
the metnod by3wnich the GPA is computed.,

Logically one would anticipate that the ''Fail" group would
" have the lowest grade point average of all the students and this
was found. The-—mean GPA for the "Fail" group was not, however,
significantly different (Table 1) from the'otper two study groups.
Further, no statistically significant differences were found
between the "Transfer' and the "Stap".group,: Combining the "Fail"
and "Transfer" groups into a total '"Leave'" group also did not

result in significant differences from the "Stay" ‘sample.

Y
3

~.
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\. .TABLE 1

Mean Grade Point Averages of Three Study Groups

i

Group . Mean GPA SD ot

"Stay 2.772 ' '0.52 :
- .0192
Transfer 2.631 0.50

' : ) .1450
Fail 1.414 i 0.62 .
- .2469
Stay ) 2.772 o
' I .2004
"Leave" 1.816 . :

Although'the high school grade average was not available,
there is an association between academic perfopmancé and the
bollegg Entrance Examination,Board's Scholastic:Aptitudé‘Test
{sAT). When fhe meén SAT scores of the three study groups and
the combined "Leave" grbup'were analyzed, some significant
. differences were found. (Table 2)

The avérage SAT s&ores on ;he.Verbal and Mathematics
tests were lowest, as anticipated, for the "fail" group.
Scores on theASame tesfs were highest of all groups for the
students who left_StevénS‘and presumably transferred else-
where. if "brightngss"_froﬁ an academic standpoint is"iﬁ"any
- way measuredgby.the,CEEB SAT, then itﬂwould appeQ} that the
“brighter undergraduates who.gnroll at Stevens are more likely
%o be humbe;ea among those wﬁo leave to continue their educa-
" tion elé%@here. As expected, it is the _poorest student who
ié most likely to be among the grouggwhich fails at Stevens

Institute and leaves cdllege;,

Y
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Table. 2

S~

Mean Scores, SD's and t—tests fbr the Scholastic Ability Test

‘Group * SAT-Verbal = SD _t = [SAT-Math sp . _t
‘Stay 551,10 86.03 i 656,53 78,91

' : e .4148 2,7676%*
Fail -  548.89 92,17 i 641.75  78.68

- 3 - . 4.1891% ) 3.2398%

Transfer - 583.59 66.54 . 668.59-- 45.59

L . < — -4.4165% 1.6394
Stay 551.10 - . i 656.53 :
o -1.8496 - 1.3583
.Leave - = 559.77 1 650,17

Fp= 001 TFFp= 01 )

. :Aé:will be ncted by;refqrénce to Table 2, the difference
betwéen the "Stay".and>the "Transfe;" group was statistically
‘significanf at the .001 1eye1 on fﬁe SAT¢Ver%a1 test. The "Stay",
'on'ﬁéréisfing group,.differed significéntly from the "Fail!' group
Aat;thé one-percent level on the SAT-Mathematics test. The mean
sc§fe differences between fhé "Transfer" and "Fail® group were
significant at the .061 level for both the Verbal and Mathematics
test. ' ‘

The_"Tianéfer" studénts»differed from both of the other groups

in the superiority of their verbal skills. The Transfer Sthdents.

also ﬁad a highef mean Mathemétics score but'diffgred sfatistically

P v

at ah écceptabie level of significance only from the '"Fail' group.

e

The failing.group was also.significaﬂtly lower on the Mathematics
test than was the group of peréistingvstudents. In spite of the
statistically significant differences found it should alsb be
noted that. in all three study groups, the mean SAT scores were:

above the national averages of entering college students.



"~ 45.

Study Skills and Attitudes

oup
ay

il
ansfer
ay

ave

The Brown-Holtzman Survey of Study Habits and Attitudes (SSHA):
had aleo been administered to the subjects as entering'freshmen..
Four years later when their test scores were analyzed to determine
pessible differences between the three groups under study; no eigni—

ficant differences were found. The mean scores of the '"Stay" group,
however, were consistently higher on all four of the survey. scales.

Table 3

Mean Scores and t-~tests for four major scales of the SSHA

Work

Delay : ; Teacher Education
Avoidance Methods Approval - - Acceptance
Mean _SD Tt . Mean SD t Mean SD - T Mean SD 1
22.539 9.06 25.06 8.69 27.68 9.75 29.39 7.29
.9142 .2756 A . . ,4029 . 7865
17.70 8.56 23,59 8.31 25,53 8.45 25.18 7.20
: .0031 » -.0943 -,0608 -.0550
17.73 7.81 22.81 7.61 ' 25,03 8,02 24.73 5.68
) 6601 .3063 .3610 N .6329
22,59 25.06 27.68 29.39
1.0403 .3664 .4930 . 9269
17 71' 23 35 25,37

25.04

e

Occupational Intereste

The pattern of likes and dislikes c¢f the students was

evaluated with the use of the Strong Vogational Interest Blank

for Men which compared these likes gnd dislikes to those of men
in various professional and business occupations.

The Qtudent from the class of 1973 who persisted until
graduation differed statlstlcally on twenty—two of the occupatlonal

scales from those who went elsewhere. The majority of these

e o e s e
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différencés (14) were éignificant'beyond'the .01 level of con-
fidence. The "Stay" group achieved significantly'lower scores,
compared to Tra;sfer students, on the Physician, Psychiatristf
ind Psychologist Scales. A fourth scaie within the same bio-
medical\gcience cluster, that of Biologist, approached but did
not achiéve'significance at the 5% level. The '"Stay" students
obtained lower mean scores on the Architect; Librarian, Artist,
Performing Musiéian, Music Teacher, and:the Author-Journalist
scales. Two other scales,.while not reaching the 5% level of
significance, were in the same direction of lower mean scores
for the persisting group -- the Advertising Man and Lawyer
Scales. Several of the '"Social Service = Welfare" cluster
occupations also showed significant differenées again in the
direétion of lower mean scores fog the groﬁp which graduated.
The differences on the Rehabilitation Counselor and Social
Worker scales Qas‘significaﬁt statistically beyond the five
percent level. Two others were again in the same direction but
did not achieve significance at the .05 level; these were the
YMCA Executive and Minister scales.

By contrast,the persisting students obtained higher scores
on the Production Manager, Air Force Officer, Carpenter, Police-
man, Senior Certified Public Accountant, Accountant, Office
Worker,‘Purchas;ng Agent, Banker, Pharmacist and Credit Manager
scales. All of these scales achieved statistical significance
at the .05 or beyond levels. The Business Education Teacher
scale mean difference was not significént at the five percent

level but was inthe same direction as the preceding scales and .

(j £
w

46 L



- 47,

the scale itself had sim;laraimplicationsktq many of those
already mentioned imMedi#tely above.- |

When the "Stay" ggoupé' Strong Vocational Interest Blank
scores were compared to'thoée of the students who failed and
apparently did not contlnuethelr educatlon, eleven s:gnlflcant
dlfferences were found while several others approached signifi-
cance at the 5% level. A11 of the differences were in the same
directlon as thosé/?EUnd when the Transfer group was analyzed.
The persistlng group agaln had the higher scores on the Productlonv
Manager and A1r=Force Officer scales, the Senlor Certified
Publichccoqntant, Pﬁrchaéing Agent, Banker and.Pharmacist
scales. The graduating Stevens' students kad lower mean scores
on the Minister, Librarian, Artist, Performing Musicién and
Mu51c Teacher scales. '

Only five scale diffcerences were found between the "Trans[er
and "Fail" groups. Transferrlng students had h1gher scores on
the Psychiatrist, Psychologlst Rehab111tat1on Counselor and
Librarian scales.. The Social Worker and’ Performlng Mu5101an
s¢a1es were in the same d;rectlon although not statistically
'significant. The Office Worker scale was the only instance of
the "Fail' group having a significanfly higher mean score than

the transferring student. The Accountant scale was in the same

direction though -not significant.



Mean SVIB Sdéale Scores and.t-tests for the

Table 4

"Stay" vs

48.

"Transfer"

2 1-‘

"Stay" vs "Fail arnd "Transfer' vs "'Fail" Groups

Stay Transfer

Scale Mean SD _t_ gggﬂ SD
Dentist 35.17 9.85 -.5607 36.19 8.34
Veterinarian 28.91 8.11 1.4984 26.17 8.20
Physician 35.84 10.86 - -2,7582%x% 40.88 11.26
Psychiatrist 26.23 10.43 = =4.4721% 34.42 9.99
Psychologist 30,60 9,75 . =3,6773% 37.33 11.37
Biologist "35.56 11.19 -1.8494 38.94 12.04
Architect 35.28 10.61 -1,9722+ 38.89 13.35
Mathematician 29.57 10.65 -1.0505 31.50 8.95
Chemist 34.15 11.75 -0.6325 35.31 11.28
Physicist 43,17 11.78 0.5044 42,25 11.13
Engineer 39.69 10.36 0.7269 38.36 14.01
Production Manager 34.93 8.21 2.3489+ 30.64 11.395
Air Force Qfficer 39.06 8.53 2.8595%x% 33.83 8.48
.Carpenter 30.98 11.05 2.1469+ 27.06 12,48
Forest Service Man 20.98 10.52 1.6617 17.82 10.20
Farmer 37225 9,43 1.7935 33.97 11.79
Math-Science Teacher '38.56 8.73 0.3659 37.89 11.69
Policeman 20.85 9.24 2.1457+ - 16.82 9.47
Personnel Director 17.60 11.03 0.0321 17.54 15.25
Public Administrator 25.00 12.04 -0.0933 25.17 13.90
Rehabilitation Counselor 21.62 9,78 -2.7096%% 26.36 13.50
YMCA Executive 19.67 10.42 =1.7520 22,83 13.55
Social Worker 18.87 11,28 -~3.1863%* 24.54 10.84
Social Science Teacher 16.33 9.34 -0.0296 16.38 8.72
School Superintendent 12.03 8.91 -0.4021 12,78 8.39
Minister 12,80 10.41 -1.5920 15.90 10.86
Librarian 25.61 10.63 -4,1959% 32.94 13.24
Artist 33.55 9.93 -3.1321%x* 39.03 9.23
Musician Performer 37.08 8.92 -3.9885% 44.05 11.70
Music Teacher 9.76 9.05 ~3.3086%* "25.56 8.81
CPA Owner . 25.450 9,05 ~0.8716 26.97 9.62
Senior CPA 32,74 9,72 2.2870%% 28.69 14.85
Accountant 25.77 10.03 3.3636% 19.74 10.82
Of fice Worker 26.19 10.00 3.4009% 20.25 10.57
Purchasing Agent 32.42 9,98 4.1008%* 25.25 10.17
Banker : 23.03 8.21 3.3944%* 17.51 9.14
Pharmacist 30.29 7.76 2.4500%* 26.36 7.64
Sales lManager 23.01 8.44 0.5787 22.08 9.10
Real Estate Salesman 30.23 7.14 0.9907 28.64 6.96
Life Insurance Salesman 20.88 7.20 -0.6956 22.00 8.23
Advertising ian 26.36 7.08: -1.9235 29,44 7.58
Lawyer 28.83 7.72 . -1.6826 31.53 8.66
Author-Journalist 31.14 8.30 ~-2.5259+ 35.19 7.26
President. Manut. Co. 22.04 8,66 0.1956 21.72 8.74
Credit Manager 24.07 11.07 2.637 2% 19.83 10.75
Cham. of Commerce Exec. 26.31 9.21 -0.3414 26.86 8.28
Physical Therapist 33.37 10.83 0.4404 32.67 10.43
- Computer Progsrammer 48.08 9.90 1.1083 46.31 7.12
Business Educ. Teacher 22 45 9, 82 1.8873 19.41 9.64
Communitv Recreat. Admin. .78 11,27 -0.2225 20.15 10.00
- Yyr - P < T T T

ARSI ERIRTR ERESE zi‘?’ i1 18:78 =V 25E 355 318

D — .001% P LOL1%x* p = .05+
fog



Table 4

Fail ,
X Mean ~ 5D ot
-0.3776 35.69  8.95 0.2365
0.6295 - 28.03 8.04 -0.8829
. =1.5348 37.99 10.56 1.3765
-1.6177 . 28.49 11.80 - 2,8085%x%
-1.,4034 °32.57 11.21 2.2606
-0.0968 35.69 11.57 1.5403
-1.0861 36.80 9.58 ~0.9917
~-1,0913 31.10 12.28 0.1890
~0.1947 34.42 12.60 0.4197
0.3314 42,71 12.15 ~0.2181
1.0037 ' 38.29 10.85 ° 0.0338
3.0794%% 30.64  9.44 0.0006.
2.1851%* 36.01 9.14 -1.0341
0.7215 29.97 12.32 —~1.3:85
0.6640 - 20,03 11.66 -1.0090
0.5759 36.45 9.33 = -=1.1744
'0.4830 37.88 9.00 0.0023.
1.0777 19.32 10.50 -1.1519
0.6242 - 16.71 10.67 0.3873
1.2433 23.25 10.25 0.9064
-0.3264 22.06 9.53 2.1340%
-0.9669 21.00 11.57 0.8868
. =1,3221 20.70 13.06 1.8622
-0.0503 16.46  9.58 -0.0071
-0.5518 12.85 9.92 -0.0336
-2,3599% 16.57 11.92 -0.2953
-2.2174*% - 28.56 10.49 2.1717%
-2.1292% 36.39 9.40 1.3074
-2,4705% 40.37 8.92 1.8243
-2,2217%* 22.75 10.50 1.3878
-0.7721 26.48  8.01 0.2450
2.6470%* 29,20 10.39 -0.2541
1.5958 23.64 10.15 = -1.8989 "
1,3842 . 24.33 10,49 ~-2.0122%
3.3898+ 27.89 9.80 -1.3134
2.9708%x* 19.39 7.97 -1.0049
2.1567%* 27.65 7.51 - ~0.6977
1.0158  21.77 8.10 0.1703
-0.1444 30.41 7.19 -0.9548
-0.6277  21.65 8.13 0.1880
-0.9035 ~ 27.46  8.07 1.0703
-1.2535 30.36 8.73. 0.6298
-1.5895 33.08 '9.04 1.1388
0.3491 21.61  7.23 0.0613
1.5467 22.16 11.43 -1.2551
0.1138 26.17 9.04 6.3713
1.1926 31.91 9.6% - 0.4072
0.9328 46.94 10.04 -0.3439
1.1688 21,01 9.45 -0.8634
-0.0876 19.89 -11.7% 0.1342
0.4452 39.77  9.93 1.11560

=0.1593 47.61 10.96 - 1.3222

>
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Additional analyéis of the data on thé)Strong Vocational

Interest ﬁiank was performed-by‘cldssifying profiles on the
-basié of clquer'pétterhs; The method employed was an adaptation
‘of one suggested by Darley & Hageneh(1955).In addition to
"prlmary" (predomlnantly A and B+ scores), '"secondary" (predomin-
antly B+ and B scores) and "re;ect".patterns (C scores), the.
classification of "indéterminaféﬁ for scores not falling into the
above patterhs was uséd; Theiperdedtages of students in the

study groups falling intc each battefn was calculated and compar:d.

-

Table 5.

Percent of Students Obtaining Various SVIB Cluster Patterns
IStay, Transfer' Bail Groups)

. P -
- . ] e - [~]
Group = Primary " 'Secondary . Indeterminate } Reject
‘ ’ . ¢ ‘ . . -
siT EclsiT E ST JE, | 8| T (F
I 4.4122.2, 7.2 27:7:41.6° 36,2 55.0 25.01

II 24.4{33.3.39.1] 24.4.25.0' 13.0 |{38.1/25.0 - 26.0 {{12.8/16.6
i { .,

III
18

VI
VII
III

IX

XI

. , = ' 44.91/12.00 8.3 11.5
i : l | . | ; .

| o : - R :
15.6/16.6 8.6 34.1,16.61 31.8 || 40.1:27.7 {30.4 ||10.0{38.8 : 28.9,

i | N : .
.81 2.7 1,44 15.6 '16.6°, 28.9 76)7:52.7 153.6 6.8;27.7
. ! N ) —~ 3 ‘ ‘ " }

! B . ;
.0 .0 1.4 2.8 2.7 2.8 ||24.0136.1 |26.0 |173.0:61.1 ;69.5

'
t
0

1.6 13.8‘10.1 12.0 27.7 26.0 ||63.4]55.5 \55.0° 22.8 2.7 8.6
1.6; 2. 7.0 5.2 5.5 1.4 d'25.3 16.6 |36.2 |67.8{75.0 ;62 3
4.8 2.7 2.8] 8.0 2.7 -4.3 58.2:36.1 [50.7 ||28.9 58.3 ’42‘0{
2. oi 2.7 3.89 2.0 5.5 4.3 ||24.8/22.2 {30.4 ||71. 0269 4 ‘62-35
.2.8;1;.1 7.2[14.0 25.0. 24.6 |,32.9 33.3 42 0 50, 2230 5. I42 o:
i .8 .0 1.4,l3.2 5.5 .0 !'16.4,2676 - 8.6 ||79.5,77.7  89.8
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A reviéw of Table 5 indicates that the Transfer group has
| -a,greeter likelihood of obtaining a "primary" pattern of Group I
scales (the biologieei—dedical science cluster). The Group II
occupations (the physical science-math eluster) was somewhat more :
1ike1y to be rejected by the "Fail"_group of students. Group III
.occupatiens'comprise'what heve been labelled the techhical-

_ manager1a1 or technlcal-superv1sory occupatlons. There was a
somewhat greater 1nc1dence of the stay student to be oriented
towards these interests and for "transfer" students_toﬂmore
Characteristicaily-reject such occupations. The occupations
comprising Group IV are essentially technieal - skilled level-
occupations many of which also inclﬁde some outdoor interests.
Very few of the students who entered Stevens had any significant
interests similar-to these occupations. Transfer students more
clearly rejected this area*tgaﬁ did the other two'groups. The
social serv1ce and welfare types of occupatlons those involving
more direct helplng rulatlonshlps with others, are represented
in Group V., The largest percentage Qf.all the students reJected
interests represedted by the occupations in this group. Group VI
ceqsists of occupations classified as.the aesthetic -~ cﬁltutal'
gtoupingﬂ Very few 6fﬁthe-persistiﬁg students seem to favor
ihterests:represented by this.grehp and more directly reject these
occupations. One occcupatiocn, the Senlor Certified Publlc Account-—
ant, constitutes Group VI. For all groups there is a gre ater

likelihood that this occupation will be rejected, and especially

so. by the'transfer group’. Other busfgessédetgilioccupations are

N

foﬁnd_in.Greup VIII and in thisiclpstef»the°Transfer student

- . ' ~
e . -5y
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more clearly reJects the types of interests represented whereas-

: almost three times as many of the Stay group show some pos1tive
ofeelings The bus1ness contact Sales persuas1ve occupations
i .

. are clustered in the Group IX but no clearly defined differences
between the student groups shows. .Group X is made up of the
verbal- linguistic and express1ve occupations which pernaps place‘ﬂ

’7

greatest emphaSis upon the written work Transfer students show
more,”primary" pat erns and the least likelihood of a "reJect"V
pattern. of all the students,‘th r"stay" group has the great—
est probability of rejecting these types~of interests. Finally
Group X1 is again a ‘single occupation reflecting perhaps some
entrepreneurial tendenc1es - PreSidents of Manufacturing
-Concerns. The-most typical response for ‘most- students seemsfl

' to be to reJect interests represented by this occupation

P . . . - ’.

Personality Factors

t

° _ The Minnesota MultiphaSic Personality Inventory results

LY

_‘were. analyzed in two ways -First mean scores for all scales

_were computed and” compared for the three different groups of
3 "e

students (Table 6) Secondx the frequency distributions for
the three study groups were tabulated for "high pOint"codes
'(Appendrx B :') |
- When the scores of'students_who subsequently graudated
wereicompared'to those ofistudents who left and-went elsewhere,
'significanthdifferences were found on'the F scale (.05 level)

and the:MF‘and SC scales (pi.Ol). _The transferring students

obtained higher mean scores on the cited scales.

2
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Comparison of the'persisting group-and those whose.academic,

performance\quallfled them for membership in the ”Fal*“ group,-
generated stat1st1ca11v s1gn1t1ca1t dliferences on five of the

MMPI scales. qpe01f1ca11y, deferences were found on the

1

Control (Cn) scale at the flve per cent 1eve1 and the. Mz, Pd,

Sc and F scales at the one per cent ]evel ‘In all 1nstancesh

-

- the "Fail" group obta1ned h1gher mean scores on the scales:

noted above. |
| The only difference hetween.the "Transfer" and_"Fail"
.,”"groups was on the'Pdkscale[with'the‘higher nean scoreiobtained
| by the failure'student;f' E | -
'Analysis,of the "high point"‘code freﬁuencies indicated
_that the primaryntaCtor uhﬁch‘describes the "Fail" group is
.th - Pd scale where some three t‘tfou;'tircs as many of the
group. had the Pd scale as a "hlgh po1nt“ scale. The student
'who exper1ences—academ1c fa11ure at Stevens Instltute d1ffers

from students who graduate 1n a larger percentage hav1ng h1gh

i~

p01nt codes on .the ‘Sc scale and a d1fference a1so in a

~

3 greater propdrtlon who obtaln a "hlgh p01nt" c1ass1f1catlon

on the Ma scale. The th;ee groups do not, however, show large

- dlfferences ca the Wa sca1e frequencles.
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'\\ Table 6 :
. Mean Scores\ﬁér MMPI scales and t-tests for the Stay,
Failu1e and Transfer Groups
\\

v

MMPT - Stay \\ - Transfer St Fail . o .
L . _ 49.25 7.39 -0.1631, ,'49 65 7.30 - 0.4047 | 48.54 6.34  0.3994
F | 55.44 8.63 -2, 2369%% 61.00 7. 06 0.3637 ; 60.00 9.37 -2.5;47*¥
f K- 52.85 8.93 0:9906 1 50.3 Lo, 13i ~0.9094 | 52.89t 8.83 40.6215;-
Hs = 52.90 10.00 .0.1627' 152, 50& .47 ;-0.7303 54.50 7.%1;f-o.9054_.
D : 57.57.12.29«. 0.3389 !56.73%3.Q2\;-0.7478. . 58. 79%10 53 -0.6852
Hy = 55.60 3.96 -0.9041 %57;85@1.07\3-0.0858 | 58. 08 7. 15 ~1.4019
Pd 56.05 9.61 =-0.8279 |l58 1150 96 - -2,0805% || 63. 84 11, 49 ﬁ-4{39}6*%;
MF 59.15110.34 -2.5869*7.65 58l8 57 i 1.?578 é 62.39110.63 1-118331
Pa  55.91 9.17 -1.1499 iss 77/8.75 | 0.112 | 58.46 10.97 -1.4386
Pt ~ 58.54 12.18 -1.0226 f61 0812 28 2-0.0138A\§ 61.11:1i.52 _1.4564
_Se 59,55 12.44 V-z 8097**h66 54]2 13 2-6.0069 ?\“‘.56313.87 -3,9533*f‘
Ma - 58.82 11.06 -1.9310 §63 6211 21 3-1.2011‘ :gi | i;4.5745¥*,
Si 53.41 10.43 eo.sodz i54 1510 07 i 0.5031 |i 52. ' 0.3597
Pr- 47.95 9.23 -1.1345 iso 77!8 66 . 0.6017 || 49.11° .45 -0.6581"
A ' 50.04 10.48 -1.9187 - “54 81?0 .31 é 1.0986 51. 79, 11 ;-0.9372'
Cn 57.22 11.85 :-1.1971 I60 19:8.95 ;-0.2043 60. 7oi12 66\<—1.9972*-
Es 57.95% 9.56 ¥J§o43 &53.46?8.18.2-1.3048 b 57.05; 9.15 : .5074
p = .05% p = .OL¥*
\‘ i - Fail vs Stay comparison
Blographlcal Data
As part of the freshmen orientation testing program for students' A \\\

entering Stevens Institute in 1969, a locally designed questionnaire

was also administered.

<
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a. TheAfirst set of comparisons to be.reportedxare between
the "Stay"'and the "Fail" groups. ;Three items were d&?ferent~
at. the ten percent level while eleven others were . s1gn1f1cant1y
‘different at the; 025 level or well beyond (4 at 025 3 at 01

4 at 005) " The results reported below are confined to the -

s

eleven most s1gn1f1cant factors

The 1argest maJor1ty of the entrants 1nto the" class
of. 1973 reported comlng from intact homes. There was, however,_
a greater likelihood'that students who experience'acadannc failuref’
t would:come’from homes in mhich “the . parents were widowed, '
divorced .separated or both deceased (p- O;) Studentsdwho"

cont1nue unt11 graduatlon are also d1fferent1ated from the fa11—

\r

ing group by hav1ng fathers ‘who..were helpful to them in 1earn1ng
the use of tools (p=. 025)' The '"stay" group also renorted ”Qpe

frequently hav1ng had the father's ass1stance—and 1nvolvement

//

in the selectlon of a JOb (p=‘025) ‘One f1nd1ng is a b1t

“unusual 1n that the two groups of students are dlfferentlated
on one 1tem in a1most two opposite ways. Wlth regard to the o
number of 51b11ngs whigh the student reports h1v1ng, the fa111ng

_student has a much greater 11ke11hood of be1ng an only ch11d or

Y

'com1ng from a fam11y of Flve or more s1b11ngs (p— 01) : Belngp_
‘an only child may be the most contrlbutory s1nce some dIffer—

l ent1at10n (at the 10% 1eve1 of s1gn1f1cance only) occurred on

fthe 1tem explorlng the student's pos1t10n 1n ‘his fam11y.v The'

_"fa11" group had over a 2 to 1 probab111ty of be1ng an only

L

h11d than did the "Stay" group.

Another differentiating item is the one asking about

(]
g




‘membership in'the high sehool honor society. Interestingly, the

. ¥

:ﬁ.majority of students in all three of the groups”under study report

‘not being members of the honor society but the."Fail™ group

reports the least likelihood of having held such membership

56.

-(p=3005).‘ Still anotherfwery.highiy'significant item differentia-

ting the two groups i§ their manner of responding to the question

('of how often they regarded ‘themselves as more consistent and

harder workers in their classroom ass1gnments than their peers
On' this last item. the "stay" group reported such feelings more
frequently and more regu1ar1y whereas those who failed rarely or
ever experienced this feeling (p=.005). The "fail" group a1so had
greater tendency to let themselves be distracted from school
work.by other interests (p=.005); almost i/? experienced this

: or with gr-ater frequency. A'closely
related item which differentiated the groups at ‘the .025 level

ot signifieance, was the students' view as to their-experiencing a
strong desire to excel academicaily "As expeeted? it is the
student who eventually graduates who has more positive and more
frequent feelings about wanting to excel in academic work ’

_Students had been asked to 1nd1cate the frequency with which

-they had engaged in certain actiwities.before coming to.college.

Oaly one activity area showed a/difference between groups and

/

4

thi's only between the "stays" ‘and "fails." The students who fail-
have had more éxperiences%béfore coming to college in which they

have been involved with activities producing money either for

business (income) or ‘even welfare purposes. (p=.01).

a
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’ Differences were also found in the area of reading habitsdl

»

and more particularly in the kinds of material read. Those
who continue on to graduation at Stevens repert a much greater
probability_that, if reading fietion is among the aetivities of
the individual; such fiction will be concentrated in sScience
fiction, mysteries or detective stories,.humor and historicai
| fiction (p=.025). |
FinallyJ the "stay" group is revealed as different from the
"fail" ‘group by failing students having worked in pari-time
"employment more frequently ‘and for more honrs than did the
'pers1st1ng group (p=.005). .It is 1nterest1ng a1so to note that
more of the stay group anticipate hav1ng to or wanting to
obtain summer employmentAafter the freshmen year of college
(p=v10). Another stem, also only significant at the ten per

S

o
L A%

)-.J

'cl, was cne indicating that falllnb students have a
higher probability of hav1ng selected their occupational goals,
on the bas1s_of-sa1ary, parental pressure or the opportunities
in the labor market.
b. The second set of comparisons for the biographical data
'are the "Stay" versus the "transfer" group. Six of the Chi—Square
'tests were statistically s1gniricant at the 05 level or beyond
. and one reached only the 10 per cent level of s1gn1ficance. Two
of the differences were the same as found when pers1st1ng studentsz
were compared to those who failed (#21 sregarding self as more

~consistent and harder worker than peers; #22, other intcrests

interfering with school work). The remaining items are discussed below.

G
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Although'no socio~-economic factors in general were
found to d1fferent1ate the student groups, the transferrlng
’student dlffered from the "stay' gro p in the greater pro-
portion of these students whosé_ ers belong to a professional
asseciation (p=.05).- |
A-finding rather cenSistent with the interest patterns
were the'reading,,teleyision viewing ahe radio listening habits
of the students. Traﬁsfer students reported reading a signi-
ficahtly largeriﬁumeer of fiction books (p=.025) and also read
mdre in the area of nop—fiction dealing with secial.corns‘or
problems (p¥.05). Wﬁereas.the.persisting student prefers sports ..
ﬁregram, theetransferring student is decidedly more interested
in opera, drema and'decumentaries (p=.025).
~C. The'final eomparieons are between the academic failure
group;and the groupfof.students who deeided to transfer else—
where;t Oﬂly'fiyequ the biographical data blank questions
produced differehces at‘or beyond the fivetpnrteent level :All
the d1fferent1at1ng 1tems -were already found to dlfferentlate
‘the."stay" group from one or ‘the other of the two remaining
groups A
» - As with the persisting versus transfer comparisoﬁ,'the”
transfers were.again‘different in thelgreater proportion
.'whose fathers held membershlp in some profe551ona1 association
(p— 05) ;The questlon‘on,p931t10nA1n the family also showed a

significant difference (p=.05) with the failing student being

oy
R
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more frequently an only ch11d or the oldest child in the family.

The item on honor s001ety membership also dlfferentlated
the two samples (p= 01) as had the "fa11" versus "stay" comparison
in the greater proportlon of failing students reporting in the

~negative, Another 1tem with-similar f1nd1ngs was the one asklng
about the des1re to/excel academlcally. The '"transfer" group
more frequently exnerienced the feeling than did the "fail"
group (p=.005).

Pefhaps more'crueial are seyeralvof the other differences
found; Tue student who eventually fails at Stevens Institute
reports having engaged in part- ~time wdrk for more hours durlng
high school than either the "Transfer! or "Stay" groups. {p=.05)
1so 51gn15£5ant at the five percent level was the greater like-~

ing Studejt has selected his career goal on
the basis of the pay, parental influence or labor market
conditions than does the student who transfers, The latter has
the greatest 1ikallhood of all the students of hav1ng made the
decision on the basis of s¢if-estimated abilities. and interests
(p=05). ‘ ] o \

Regression Analysis i -

The varlous test and blogxanhlcal data elements which were
found to be statl tlcally significant fqr dlfferentiating_the
studant groups were subiected to regression analysis in order

to.establish predictor equations.




a. Stay versus Fail

The initial intercorrelations included were the
Scholastié Aptitude Test - Mathematics test, thg ﬁiﬁnesota"
Multiphaéic Personality Invéhtory (F, Pd, Sc, Ma and én scales).

.'Step-wise multiple regression analysis was used to construct
a prediction equation. The first variable entered was the
Ma scéle of the,ﬂMPI. The resulting multiple correlatioﬁ.
coefficient was .318. The Second'variable,was the Pd scale
of thé'MMPI which increased fhé'multip%e correlation coeffi-
gient t9 .396. Subsequent variables did not contribute
significaﬁtly to improving the prédictién value of fhe
regression equation.

The resultant prediction equation is:

| Y= -.845 + .02003 Ma  + .02054 pPd
Although iti;as possible to construét'the above
_equation, its value is markedly"limited’since so little
_reliable variance is accounted for (about 16%).

A similar approach. was takenkwith the Strong
Vocational Interest Blank scales whiCh had been shﬁwn
to differentiate theApersisfing frpm>the failing student,
The Production Manager scale was the first variable entered.
The multiple correlatioﬁ coefficient was‘.266.

The second variable entered was the Banker scale which

/
I
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increased fhe multiple correlatioﬁ coefficient to .217.
The F value on this scale, however, was not significant
thus suggésting that regressién gnalysis be terminatéd
after the first variable, The two variables, if used,
accounted for only 4-5% of reliable variance; thus; the
develdpment of a regfeSsion equation using the interest
variables has little_practical value.

The biographical data was alsc treated the same
way. The regression analysis of the biographical data
proved to be much more profitable. ' The first variable -
entered was item #21 dealing with the student's copcept
of himself as a more consistent and harder worker in the
91assroom than hisfciassmates. This variable produced a
multiple correlation coefficieﬁf of .244. The second
variable, #22, related to how easily the student permitted
other inte}ests&to distracf them from school work. The
multiple correlation coefficient was'increased to .299,
The'thifd variable yas #39, the student's report of number
of hours of part-time work while in high school. The last

vérigble which it proved appropriate to enter into the

regression analysis was item\#Q on which students-reported

correlation coefficient increased to .354 (accounting for

 12% of reliable variance). The following prediction

equafion results although its practical value is clearly
very limited.

Y= 2.7215 - .,1812 (Item 21) ~.1508 (Item 22) + .1208
(Item 39) -.2742 (Item #9).
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b. Stay versus Transfer
The first set of variables considered were
the Scholastic Aptitude Test - Verbal test, and the F,

MF and Sc scales of.the Minnesota Multiphasic Personalityy

Inventory. Again, based upon size ofAinterCOrrelétion'

of the variabie, each was entéred in order of decreasing
,sizebinto a step-wise multiple regression calculation. ;
When the SAT-Verbal was entered the resulting multiple
'correlation was .224 (adjusied for degrees of freedom).
'The second variable waslthe M£f scale.of the MMPI, thus
increasihg the multiple'corxelation-to .257. 'Sdbsequent
.variables again did not add significdntly to the
improvement of'the ngression»equation.

| The resultaht.predictiun equation may be

written as follows: ' .
=:4167 + .0077 SAT-V + .0049 Mf

As with the comparison of persisting students
with failing students, the Strong Vocational Interest
Blank scales Qere also treated by multiple regresgién
analysls., Twenty-two of the scales with 3corés which‘
differentiated the two groups of students were tréated
by infercorrelatibn of 'scale scores. The -Psychiatrist
scale was the first dependent'variable entered. The
resultant niultiple correlation coefficient was .255'
and wheﬁ the second variable, the score on the Air Force
Officer scale was added, the corfelation ihcreased to

.325. Again, subsequent additional variables produced

5
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' hon-s;gnificant F values and further regression.analysis;
was not regarded as useful or productive.
The following predicticn equation resultsL

Y=1.2202 + .0080 (Psychlatrlst) - .0081 (Air
Force Officer).

Finally, the blographlcal factors which differentiated
1.the groups were also treated in the ‘same fashlon The }
first var1ab1e was having a father who held membership
,_iﬁ hprefessionaloassbciations.(Item #11) The multiple
correlation ceefficient was é meagre .157. Adding a
_secohd,variable, the- student wviewing himself as having
been a consistent and hard working student in high school
(Item #21), thcreased the correlation to .202 with an
"F value signijicant at the .025 ievel or beyond. F¥rom
.thereon out, no signi;icant improvements were made in the
multéhle correiatioh by édding.more variables.

_ v .
fﬁl resultant -equation, then, would read as follows:

Y=1.2680 +.21722 (Item #11° -.0462 (Item #21) .

When one looks at the mu1t1p1e cor e1at10ns found,

the. largest ‘accounts for only 10% of the e11ab1e o
variance. Thus, the talculatlon of - the rediction-
equation tp determine wh1ch student will gradhate;_which_
“Zjl fai{“or tranefer appears‘tO-he a useless'eXercise |
hased hpbn-present_data.

) No.éttemptfwae made to perform a'régression-ana@ysis
of-data‘differentiating the ﬁfaii" ffdm'the ffr@héfer"-

-t

. group-.

6(}
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CHAPTER IV
SUMMARY AND CQNCLUSIONS

The present report descr1bes a study of factors assoc1ated

- with attrition at one pr1vate institute of. technology . The

."drOpout" problep for colleges has been described..as costly

to business and industry. The recent decline in college

enrollments, and costly investment in.laboratory and COmputer

-

equipment of the technological college probably maKes attrition

-

at such colleges even more costly. Thus, it has been prcposed,

9

that a reduction of student attrition at engineering;science
colleées is\gpth a necessary and important activity from'a
purely econo icﬂviewpoint It is also important to recognize
that college attrition 1s cbstly in. human welfare. The student
who fails i a Pollege effort may generalize and personalize
the exneriencé‘as representing a personal failure. The student

who transfers may lose time (as well as money) and may have

s

-to accept that he or she made .a poor (or 1ncorrect) 1n1tial

4
college choice Although such events c@h also be positive

llearning experiences for' the 1nd1v1dnal the& proédce hegative

self-evaluations, anxieties and other non-construdlive feelings -
for some adolescent.

Factors which contribute to college persistence.and

'attrition have been investigated from several Viewp01nts

- ~

' One of the earliest approaches was to cons1der the relation-

ship of ability to staying in or leav1ng‘ollege.\\ Th@ evidence .

[

"has. tended to suggest that academic performance in\high school -

£y
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>

"school and performance on scholast1c ab1l1ty tests are the

better Ppredictors of college grades Theﬁmathemat1cs and
science ach1evement tests have tended to be the best pred1ctols
of engineering college grades, althouéh not consistentliy in

all cases There a1 30 has been a tendency for studies to

f1nd "drop outs" as lower on test scores and high school

performance than were pers1stors —When the noted relat1on4

sh1ps have been found they have generally accounted for a

"small percentage of rellable var1ance and therefore have not

'offered much promise for predrct1on purposes,

(-

The limited success of predicting engineering college -
persistence from ability meaSures led to looking at other

factors. The interests of students presented another focus

 for study. Most of the studies have shown.that students who

‘persist in engineering-science collegesfhave*early developed

and defined(interests which do not changeVsignificantly'during

'their 20llege years whereas drop-outs and transfers show ‘shifts.

-

The persisting student seems to consistently reﬁect social .

~

service interests and prefer physical scientific and techknical

interests as well as often technical supervisory interests.

Another factor investigated has been that of personality

traits. The initial ihrust of investigation in this area

concentra.ed more upon academic achievement’ and perscnality .
congruences. Generally, lower achieving students have tended

to show less favorable personality traits... Non-persisting

students have been found to show traits such asfimpulsivity,

ke
£y
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;figidiry;_a_lackvofﬁgoals ahd'values; rebelliousness_,aﬁd'
'non-confOrmity, _Wheh fhelnon—oerslsters werevseparated
Ainto'sub#groupsiof successful'withdrawals_(those who were .
i'do1ng well academ1cally and- typ1cally transferred elsewhere)
'and unsuccessful withdrawals (those ‘who left because of poor ﬁ
.academic performahce), Lhe transfers were seen as more
lntellecfually oriented, more tolerant of ambBiguity, apprecia%
of freedoﬁ of’thoughf, and also more nature and socially-orieh
The persisting.engineeriné student, characteristically hasfft
been described as depeﬁdent uoon authority, unable to
rebel and.unlikely to?protest, inflexible, intolerant,
immature,_conventiopal, rigid, emotionally suppressed, close-
minded, and limited in social interactions.

Biographical factorS'have been found to be the\focqu
of some investigations. Students who planned to marry before
graduat1on,_who were concerned about financing their college
education and worked dur1ng the school year were found to have
a greater probability of not persisting in college. Students
with engineering ihterests have been found to have a history
of limited.social dating and have not felt free to expresSl |
their'viewsvto associafes Graduate eng1neer1ng have been
reported to have a h1story of unsuccessful or pa1nful personal

contacts, a history of long carcer-planning and a likdng for

work with things and ideas.

-, 66
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e
Additional areas of s*udy have suggested that the’
student who pefsiﬁts;has a gréater likelihood of longer
interest in his goals, is better~informed abbut educational
expectations and the career field and thus is more "committed"

to his objectives.

¥indings of the Study

The present study found that students who terminated

their-education at one eastern institdte of technols> - were
1e$s able thanktheir peers who persisted or transferred else-
where. It proved to be the transfer student who had the”
highest average ability test scores =nd achieved grades
almost equal.fo fhose of the persistérs. Tﬁis finding is
similar to other studies in that the more able -student is
often numbered among those who leave the college of fi%ét
enrollménf. Perhaps, it is éiso the ﬁore able student who
has the greatest oppoftunify;fof-successful transfer. - Interest-
ingly;~the éotal'gropp of sthdenté—gad'abilit& test scores
aboye the national éveragg/and thus theré is a restriction
in the range of ability of the\sﬁudents which is ﬁrobébly
why’attempts to obtain a prediction fprmula using the ability
indicators was not successful. |

" Examination of the different studeﬂt groups of the present
study did not revealvstét}stically significantjdifferences
in their responses to a study habits'inventory although the
persistérSaof "stay" group did show more positive scores'

on scales indicating good work methods and usage of time,
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positive attitude; towards teachers and towards education in
geheral. . The invéstigation of study habits in relationship
to‘pérsistence in.engineering-science colleges apparently
_pasn't been doneipreviously or a more exhaustive search
of the litg%aturg may have been required to discover this *
type of research. . _ L

C The measured intefests of the groups in the present
study showed definite differences. The persisting studehts
‘wefe found to héve‘interests-most like men employed in
fechniCal—sqperyiéory}qccupatidhs, those involved in business
record—keépiﬁg énd men in technical-skilled level occupationS.‘
‘This same group hid little resemblance to the interests of
men employed iq‘the biological-medical science occupqtions,
the aesthetié-éqltu;al Qccupaticns, social service-welfare
occupations and the verbaiflinguistic.bccupations. Thus,
the-pef;iéting studeht has very practically directed interegts cT
_ émphasizing applied knowledge particularly ip business-managerial
.reas and he does not appear to be verf theoretical or scientific
i orientation and certainiy not creacive, expressive or con-
cerned with heiping others;l -

$Students who were known to have transférred to other

colleges had¢ interesis most likeﬁmen in the biological-
medical éciences, and least like those of technical—mgnagerial
or techni:al skillzd occupations. Fgrther,.the transferring

student shows a greafer likelihood of verbal expressive-
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"by non- prof s1ona1 non- college or1ented 1nterests which

.and harder worker than their peers in high school. Further-
. more, the "stay" student has more frequently had feelingsf

‘of a desire to excel in academic work. The student who

69.

activit'es;

The'falllng student seemed td\be best characterlzed
/

v

"tended alsco to’be relat1ve1y und1fferent1ated Most clearly,-
khoweve;, fa111ng students re1ected phys1ca1 science and™.

"mathematlcally relvted occupatlons._ - ' E - Bl

Personallty var‘ables were also found to d1fferent1ate
w . . >

the students who were p'rt of the present 1nvest1gat10n.

"o

Most notable perhaps, wa

the f1nd1ng that farllng students

were revealed as. prone to hy eract1ve or 1mpu1s1ve behav1or

)

.non-ronformlng, res1stant to au horzty, and as someone who

‘may feel s001a‘1y 1s01ated a11en ted or m1sunderstood

Transferrlng students were suggested as showing a more

1nte11ectua1 orientation, broader inte sts'of more creative

and/or fantésy outlet aﬁd uhich could make\ them feel "dif-

ferent" from- their peers at.Stevens. |
Various biographical fnctors'were among't e items invest-

{Sportmthe

type of relatiOnship with his father in which the father

igated. The persisting student was most likely to

assisted him in theé selection of a job. The persisting

student considered himself to have been a more consistent

eventually completes his degree at Stevens Institute is not



a very avid reader but when he does read non-technical
maéerials he tends mést characteristically to select science
fiction detective mysteries, humor or historical fiction.
When'viewing television or liStening to radio, the“"stayf
studént most éonsistéﬁtly prefers sporfs_programs.

The same set of‘qﬁestions suggested fhat the "transfer"
student had é greater’iikeiihood of having a,fathé}wwho held
membership in éome professional assoqiafion. .The implication
of this finding is not clear but‘it may be thaf these students
- have parents who are more accepting (possibly even morev
encoufaéing) of changes in_éollegé._ Perhabs;’it is ﬁore
Simply a.ﬁatter of these students haying mofe‘opportunity
_to‘transfer by virtue of family finéncéslor maybe. even
cohtacts at other col’eges. >Suchiimplicétiohs mﬁst,.how-
ever, be,seen'as only spequlative a£ this point. The transfer-
ring student also'experienced,é desire 'to excel acgdémically
while in high school and did not.permit other interests to
Ainterfere with schbol.work. Two other notable findings
were, first, the transférr;ﬁg student'é‘greater’reading
of fiétional books and non;fiction;deafihg with Social
cghcerns or'problgms, and_éecond,_his greater interest in
opera, drama énd TV documehtaries. Finélly, it was notable
that-tﬁé "transfer" étudent was most likely of all the students
to have made the decision about eventual cafeef goal on the
basisiof self-estimated abilities and interests.

On the questionnaire, the students who eventually left

70.
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because of inadequate.academic'pérformance had the greatest
likelihoéd of being members of families in whiéh parents
were divorced,eseparated; widowed or both parents were
deceased. Additionally, these students were typically '"only"
children or came from large families of five or more siblings.
Failing students r rely had fegarded theméelves.as consistent,
hard workers in classroom éséignments iﬂ high school; they
also let themselves be more easil& distracted from their
school Qork by other interests. The finding that the
.student who eventually fails héd been more frequently involved
in ﬁoney generating activities before college and had worked
in part-time empioymeﬁt more frequently and for more hours
than other students suggeéts that these students may have
"more financial pressures. Such a possibility‘receiveé
suppoft also from the finding‘that>fhe"fail" student -also
réports having selectéd hié initial occupational goal on the
‘baS{élof sa}ary, labor markét opportunities, or pnrrental '

pressure.

Composite of the Stevens Graduate

The student who entered Stevens Institute of Technology.
in 1969 and successfully completed his degree prograr fous
years 1ater is aﬂ‘abie student who obtains schoiastic‘ability‘
test scores above the national average for.ente;ing coilege
freshmen. He is also a student who seems to have adeqﬁate
knowledge of appropriate study methods and tends to apply

them with limited procrastination of‘distractibility.

/

vy



Additioﬁally; thisistudent’reflects rather acoepting“and
pos1t1ve views w1th regard to educat1on its'valhes and
practices- and towards teachers and their methods Since
_these views are reflectlons of how the student felt in |

these areas befo*e beg1nn1ng college 1t seems safe to.
.cohclude that, as a group, these students have probably'.
had'SatiSfartory”high schobl experienCes.. One possihle
/impllcat1on is that these students are also quite task-
oriented when it comes to academlc ach1evenent The
~measured‘interests of the,graduatlng student 2lso seem

to reflect'the‘same*implication} The Stevens,graduate;_
"éé ar: gﬁtﬁr;:é'freshman; has rather_pragmatic'interests.

He je mmst *ike men employedlin techhlcal—skilled occdpa—

tions, ir“11cal-superv1sory and bus1ness-detall occupa+1ons

lThu&, e S8 ms interested_in working with numbers, is conscious

of 2% covierned about_details; he likes things more than

peopi:. and theory,_and he seeks'power by hreferanpe for

maoaging or manlpulating ethers; he_alsoiprefers applying
hls'knowledge)and skills quiteAdirectly,to practical problems.

The zradiating student is one-who has hadva relationshhp with v
vhis own father wn1ch may be judged as p031t1ve if we can assum=

wth1s flom his father hav1ng ass1sted him in learnlng the

;ascul1ne role through learn1ng how to use tools, and having

z3sisted him in the.selection of a job‘ Unfortunately, the

d.ta do not perﬁlt a clearer def1n1t13n of the term -assisted"

or how students interpreted. the te"m when responding If

we may extrarolate from other 1nformat1on about enginesrs and

-y ’I
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‘engineering students, the present data may also be interpreted
f ;  . a\

\

\

és ye#flecting a strong masculine'identification, and an
atihoritarian ouﬁlook perhaps growing out of this identi-
 fiecation. |
The’graduating Stevens student entered college wifh an
appsrent pm&itive.approach to studies and academic &ork which
ihcludeﬁ # pnistory cf regéfding himself as a hard working
and congistent student in high school. The desire to achievé
ig apparvently alsp'strong, as this student reports having
had a desire to excel in his academic.work;. |
The data, then, would tend to suggest that thq o
graduating Stevens student, ﬁhen he enters college, is a
rather narrow-minded individual who sets his eyes on somé
goal, works hérd_and consisfently to achieve ti:= goala énd .
in the process has little time for or intereét in other things.
He wants to involve himself in very practical things which
he can manage and direct, including the management and direction
of others to achieve the goals. If the evidencevfroﬁ other
Vstudiés is correct we hight énticipate that the student who
gréduatés will still fit the description offered above but

the present study cnly achieved the description of the student

as he enters college, and one particular college at that.

Implications-Admission

The fact that failing and transferring students are
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individuals who differ in some fespects from the student
who stays ét Stevens to complete his degree suggests that
early screening prior to admission'could reduce the
student attrition. In order to do su, administration

. of tests and que;}ionnaifes would need to occur before

\

\
\
\

The SAT would undoubtedly be useful for identifica-

the decision to admit is!made.

tion of the potentiél academic failure ‘if the proportion -

of students who fail were calculated for the various test

scdre'points, thus, in'efféét determining cut-off points

for selection pﬁrposes. K |
Another helpful approaéh would be a careful interview

of all applicants by é member of the admissions staff who

is thoroughly conversant with the curriculum and the career

requirements of engineers, scientists and matheﬁaticians.

- The purpose of the interview would be to explore the applicant's

knowledge in these same areas of information, the length of

time he has been interes{éd in engineering or §cieﬁce; and

the potential student's commitment to the choiée. Although

such a procedure would be costly in terms of sfaff time and

would require subjective judgmenf; the improvement in "hit"

rate in selection may be worth the cost and risk. éeriaiply,

an experimental year in which the interviews %re conducted

énd a record of judgments made without effecting the decision

on admission might be approrpriate. Subsequently, the accuracy

b‘_’}‘
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of the prédictions could be checked againsf experience., It
would also b« possible:to'obtain tge information abouf/'
applicant awareness and commitment from a carefully worded
questionnaire or weighted application blank.

The early jdentification of the applicants'ainterest
patterns is another ﬁseful procedure for identification of
students with interests which are not cbm%atible with

_ _ ' _ . .
the curricula offerings at Stevens Institute. The establish-
ment of a third cqfriculum, the Technology and Society
curriculum, plus/;he enrollment of female students may be
complicating factors in such an approach because the
jmplicafions of the present study afe derived from male
studenfs éxciusively_and from a period in which the curriclilum
was more restricted. The picture of a student's interest can
bé_expanded by some of the biographical questioﬂﬂéire data
which reflect past and preSéﬂt manifestations of interest
through reading,Jhobbies, television viewing ﬁabits, school
subjects, and related information..

The data on personality charaéteristics also indicated
that thére were differences in patterns for the different
groups of students. In spite of this finding, the primary
value of personality evaluation is still seen as being the
collection of information which is useful in counseling

students. Additionally, of course, the data are useful in

_obtaining a qdhposite description of a group of people whou

- 1
C'»



represent an occupationgltor academic major category and
thus permits- comparison t¢$ comparable data from other

sources. -

S—

Implications - Research

The implications o fﬁe present study are limited to
one particulaf group at jone coliege.' Replication of the

study would proVide ac eaxef picture of the most 'important

factors jin differemtiat eq of students who ebentually
-

graduate, transfer or 1 éye due to academic failure. Further-
more, it would be impor eﬁt to differentiate the enéineering
from the science stude té. L

Since the implic tions about and also the description
of'the graduéting stu /nt is eased uponlipformation collected
at the start of the c &lege period, and since some changes
might occur 1n the f ur years of schoollny there is poteﬁt;al
value in re- evaluat'en of such factors as interests, personality
and study-habits of/;eniors with comparison to thée entrant ,
:'data. f . o

The review 9f research at o»her engineering colleges
over a perlod of fyears shows some consistency in the impiica-
tions but also efme 1ncqn51stencies. Thus, the present investigag
tor-vieﬁs as ofimueh potential value a longitudinal stuwy f \

‘englneerlng c Hsege entrants to a p01nt at least five to six

‘years beyond gr duatlon Furthermore, such a longitudinal.
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nf1nd1ngs 1f a number of eng1nee ~ing schools were’ 1nvolved as
the’ source'of the studenfs Dependent upon fund1ng, such.a.
study couid be geograph1cally 11m1ted_or at best be a cross-
section of engineering schools=of'd1tferent-s1ze,‘geograph1cal
‘loCation'and type of school (private vs public specialized
college Vs engineering school in a” university). |
_On a markedly less gfandiose scale would‘be the
development of a weighteﬁ application blank for use .in the
screen:ng of appl1cants to Stevens Inst1tute of Technology
. One last “point with reference to future researchmv In o

the plann1ng for the present study, var1ous methods of approach;

, 1ng the conf1gural analysis of the M1nnesota Mult1phas1c

EE

Personal1ty Inventory and Strong Vocat1onal Interest Blank

were 1nvest1gated, (In personal correspondence w?th Dav1d : ’/:
' Y
Campbell there was indication of someone else having used

a‘satisfactory configural approach but this study could

not be obtained).

&
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. i STUDENT PERSONAL DATA RECORD

The purpose of this record is to a1d us in -helping you durlng &
your years at Stevens. Please be frank. Answer every ques- '
tion to the best of your ability .in order that we may help
you§to get the most out of college 11fe
. Name _ oo . £ N
. (dast) o {(first)

Date of birth * . '  Height

. Si gle S '
' ﬂéﬁe town and state

Descr1pt10n of home town (check one)

D e

-

Number of children

A 'Avylllage or farm N

.An independent town of‘less than 2,000 population

ll

‘An 1ndependent town of 2, Qgg to 5,000 populatlon &

A c1ty of ‘25, 000 to 250,000 population
A city 1arger than 250,000 popnlation

.A suburban crmmunlty near a c1ty larger»than 250,000 -
populatlon : '

-

<

\N—

Other spacify

Town and state in wh1ch you have spent most of your life’

[N

Description of this towr (check one)

ﬁlvillege or farm. . )
"An independént towr of less than 2,000 population
An 1ndependent town of 2,000 to 5,000 populatﬁon

’,Akclty of 25,00uv Lo 230 000 populat on -




A Suburban ci

ty lérger than 250;000 population

‘A suburban_ communlty near a 01ty larger. than 250,000

populatlon

Other; specif

 Veteran: Yes . No

Dates of military séfvic

Type of ‘discharge

‘Physical Condition: Poo

]

Y _
'Branch 6f sérv;cé
é‘ . .
‘Rank at discharge
r . Average__;:_ Good .
Exc :

Physical Disabilities

ellent

Serious ilinesses and op

erations and age of occurrence

‘Father's age If

Father's_education

Family Data

deceased, indicate year of death

v
<

" Father's occupation (eng

ineer, lawyer, plumber, etc.)

Descrlptlon of father's
plant; pqruner “in a law

1ob (chief englneer in a manufactullnv
firm; self employed plumblnﬂ contractor, etc.)

Mother's age If

" Mother's education

deceased, indicate year of death

- Mother's occupation

Dgseription of mother's

job

Pl

79



Parents: married - separated divorced

widowed - : remarried_ other (specify)

Activities in which mother and/or father have helped you in (check:
all that apply) ‘

mother father

learning to use tools

L

learning domestic skills

learning ‘sports

school work

selectlng school subJects

.

selecting college:

selecting a job

selecting a vocation

.

learning to drive

_developing cultural interests

B TR O QO TN

other; specify ‘and check
*.J ‘

The organ17at10ns to whlch my ‘mother and/or father have belonged to
are (check all that'apply) .

mother father

church group

athletic club

cultural society
political club
ation

parent-teacher's a55001

card club

college alumni club ’ .

veterans' organization

service club

country club:
labor union -

hunting or fishing club

professional association

chamber of commerc.e

Junior League : . )

farmer's association or grange

BTV OB ERURITRHOQALO oD

_Other; specify and check

Number of: ,Brothers ' Sisters

Your position in family: Youngest Oldest - Middle

oniy child




\
\

Brother - Sister .AAge Educational lLevel aOcéupation

81,

Education

Namé and address of high school

Co-educational: Yes \ ' Mo

Descriptinn of school . ' -

Public

Parochial

Private non-Parochial

Parochial- Joarding school

Private (non-Parochial) Boarding schocl
Other: specify

Number of Students in graduating class ' Class rank

Year graduatced ‘ Age at graduation

\

Honors, prizes, distinctions , .

[N

r Organizations and activities in high school

Name ‘ | Offices held : Length of time

-~

~

How many hours per week did you devote to extracurricular
activities '

[N



1. ‘ : 2. 3.

1. _ ' 2. 3.

82.

What organizaticn or activities do you blan to take part in while
in college:

‘Indicate the number of times you changed schools (other than by
gracuation):

=)

"Reason(s) for having changed schools

Three most liked subjects in high school (in order of preference)

Three least liked subjects in h1gh school (in ozder of least
preferred) :

' Three most di fficult sdbjects in high school (in order of difficulty)

1. 2. 3.

1. . 2. ' 3.

Three easiest subjeets in high school (in order of ease)

How many hours per week did you study during high school

Which sub3ect(s\ do you thlnk will offer the most difficulty in

‘your freshman year

Do you thlnk you m1ght go on to graduate professional =chool?
Yes No

Check the one answer in each question which most appl®~s to your-i

self while in high school:

‘When you knew there were going to be one or two questions on an

exam from outside reading assignments, did you always read all the
material? :

o

Never . ] Rarely Somctimes - Often ‘Always

Did you regard yourself as a more consistent and harder worker

in your classroom assignments than the typlcal high schooel student
in your class? ¢

Nevér . Rarely Sometimes Often Always

Su
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Had others (not‘your good friends) thought of you as one who
"misscd some of the fun'- because you were so serious?

Never Rarely. Sométimes Often _ Always

Do you think your fellow students in high school thought of you
as a hard worker?

Never Rarely Sométimes Often Always

Did most of your teachers probably think of you as one of their
hardest workers even though not necessarily one of the brightest?

Never Rarely ) Sometimes Often Always

Pid other interests (sports, extracurricular activities, or
hobbies) prevent you from obtaining an excellent rating or mark
for 'effort in school?

Never Rarely Sometimes Often , Always

ﬁid you have a very strong desire to excel academicélly?

N

Never" Rarely Sometimes Often Always

Did you try harder than the average student in ycur class to get
on the school honor roll or merit list?

Never Rarely Sometimes Often Always

Did you try to do most assignments at least a-little better than
what you thought was expected? ‘

- Never Rarely _Sometimes Offeg ______ Always

Did you tend to give up or delay on uninterésting assignments?

Never Rare” , Some+rimes Often Always
Sncial and Recreational Activitiés

Out51de organ1zat10ns and act1v1t1es (Boy Scouts, YMCA, Church
groups, etc ) :

_Organization L ’Office held " Length of time
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Check all activities in which you. have participated. and-
double check all those which you have enjoyed the most:’

Sports ) Artistic
baseball - ‘ : played a musical instrument
basketball magazine or newspaper reporter
bowling written a short story
golf ‘ worked in sculpture or cerar ics
handball i painted a picture
softball o sang in a choral group
tennis written or arranged music
volley ball written a funny skit
boating : acted in a play
camping ' visiting museums
fishing . attending concerts
{ hiking attending the theatre
hunting managed a show or play
skating other; specify
. skiing
Sledding ‘
swimming ' Commercial :
othar: specify earning money in part time job
sold or promoted something
started a new business
sold house to house
ran a contest or raifle
Mechanical : purchased stocks o
home repairs . - raised money for a charity
auto repair T Junior Achievement .
- ~  science project other; specify
B electrical repair
assembled elec- h
— tronics’ -
¥ equipment
. built a tree house
- built models

built furniture

invented a machine or gadget
built a boat or raft

ctaer; specify

What hobbies do vou now have or have had?

What magaziﬁes do you read regularly?

‘The number of books (other than textbooks) I have read during
~ the past year: fiction ‘ nonfiction:




O

ERIC

Aruitoxt provided by Eic:
.

85.

‘We kind of fiction book I most enjoy reading is {check one only)

romances - westerns

. science fiction humor
' historical other; srecify

“mysteries or detective stories

The kir-. . : non-fiction book I most enjoy reading‘is'(check one only)
oo ooraphies : social and psychological
se - real -religious
icutific and technical philosocphy
=1 {eai »#nd current events other; specify

The tyre cof radio and television progiram that I like best is:

sports avents mysteries

oparas, Symphonies or concerts documentaries
T Tcrmedy or variety dramas

westerns other; speciiy

During high school, how many hours per week did you devote
radio listening television __ sports hobbies
reading for enjoyment social Iifco part-time work

Frequency of dating during senijor year in'higb school:

never -twice a month
less than once & month » once¢ a week
about once a month more than once a week

The activit.2s in which I had been away frus home and on my own were:

military service
summer camp
T youtr hostels
over::ight camping and hiking

o cross cot tiry tours

overseas tiavel

skiing trips

working in .. resort or summer camp

out of town youth conferences
“religi~us retreats

other  specifiy




86.

“Vocational Objectives

Indicate your presemt vocational goal
- . S

- Indicate the (5) most important factors you considered in making your
.vocat.onal choice (in order -of importance):

oKW

If you had'complete'freedom of choize, would you stili choose'your;
present wvocational goal? Yes N No .- :

If nb, whrat would be‘ydur roational goal?

" And whst prevents yeu from pursuing it?

Financial Suppcrt

Source of financial support (Stzte % of the total support each source
contribuies.)

Tuition. ‘ : _ Expenses
Self . | % BT ¥ %
scholarships % scholarships %
parents T T parents %
other; specify - / A vthex; spucify %

7
i

Eapleyment History .

List empioyment: eprrience during ‘hizh school including part-time and
summer jobs .

: How obtained |(Check one)
./ Wk. Nature of Employment |Family | On my{Other;

From | To iirs y
. \ Own | Specify

1

T
Wkat kind of work dc ycu expect to do next summer?

{ N . N ¢

[0
oS-
1y



Appendix B

¢

High Point Code Frequencies on MMPI Scales for Stay, Fail
and Transier Groups

Code Stay Transfer Fail
% % %
02 2 (1.2) 1 (3.8)
07 1 (.6) _
Total 0 3 (1.8) 1 (3.8)
12 1 (.6 ’
13- 1 (.6 1 (1.6)
14
15 1 ( .6)
16 1 ( .6)
18 ' | 1 (1.6),
19 _ _ 1 (3.8 - -
‘Total 1 4 (2.4 1 (3.8 2 3.2
20 | 2 (1.2)
21
23 2 (1.2)
24 1 (.6)
25
26 |
27 6 (3.8) 1 (3.8) | .
28 ° 7 - (4.4) '
29 3 (1.9 _ -
Total 2 21 (13.1) 1  (3.8) o (0)
31 1 {.6) g (3.8)
32 2 (1.2)
34 3. (1.9)
35 4 (2.5) 1 (3.8) 1 (1.6)
36 1 (.6) '
37 -
38 1 ( .8)
39 2 (1.2) 1 (3.8) _
Total 3 14 8.6) 3 (11.4) 1 (1.6)
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Appendix B (cont'd)

g
41 1 ( .6)
42 1 ( .6) 2 (3.2)
43 1 ( .6) 1 (3.8) 1 (1.6)
45 1 ( .6) 1 £ (3.8) 1 (1.6)
46 : 1 (1.6)
47 : e
48 1 ( .6) 4 (6.5)
49 4 (2.5} 3 (4.9
Total 4 9 (5.5) 2 (7.6) 12 (19.4)
50 4 (2.4)
51 o
52 2 (1.2) 1 (3.8) ‘
53 "5 (3.1) 1 (3.8)
54 3 (1.9) 1 (1.6)
- 56 3 (1.9) 1 (1.8)
57 1 (3.8)
58 2. (1.2) 2 (7.6) 3 (4.9)
59 1 (4.4) _ 1 (1.6)
Total 5 26 5 (19.0) 6 (9.7)
69 ’ 1 (3.8)
61
62 . , ,
63 1 ( .6) 1 (1.6)
64 2 (1.2
65 - 1 (1.6)
67 - 1 ( .6) — 4 '
68 1 ( .6) - : .
69 _ _ .1 (1.6)
Total 6 5 (3.9) 1 (3.8) 3 (4.8)
70 1 ( .6)
71 1 ( .6)
72 3 (1.9) -
73 4 1. (1.6)
74 1 (1.6)
75 2 (1.2) 1 (1.6)
7 6 . .
78 4 (2.5) 2 (3.2)
79 1 (. .6) -
Total 7 12 (7.4) o (0) - 5 (8.0)




Appendix B (cont'd) f -

80
81 ,
82
83
84
85
86
87
89

LI 4= =

1
1 .6) (3.8)
p ‘ )
4 (2.5)

4

17

(10.5) 5 (19.0) ’:M/ 14 2.7)

(7.6)
(3.8)

7~
(L)
(3]
o’
=N

'Total 8

90

92
93

94
a5

s

96
97
98

'—J
el W~

lqtom

Total 9

w
0
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