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A Comparison of White and Biack Student Academic Success
Using Noncognitive Variables: A LISREL Analysis
Terence J. Tracey and William E. Sedlacck
Pezearch boport & 6-87
Ahstrade

The structural =2istions <. the _~ven noncogmitive dimensions proposed
by Seilacek and Frooks (190 ang traditional detimitions of academic
abiriity, as 1ndic-ie. by S&Y sceres, to first semester GPA and
persistence after three and rive semesters was examined in this study.
Random samples of entrants at one predominant White state university
were administered the Noncognitive Questionraire (NCO) during summer
orientation in 1679 and 1980. The NCO re=_ it: and the SAT scores were
used to derive struciira: meuls fuo s LI L) of eariy academic
success for both piack and white stucents. 1he structural models for
the black and white students were found to be very different. For
black students, traditional academic arility was related to first
semester OPA but neyther GPA nor academic abi)ity was related to
persistence. (nly the noncoanitive dimensions were predictive of biack
student persistence. For white students, academc ability was the best
predictor of first semester grades and these arades were the major
predictor of subsequent persistence. The roncoonitive dimensions were
not important in white student academic success while they were crucial

in black student academic success.
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A tomparison of White and Black Student Academic Success
Using Noncognitive Variabies: A LISREL Analysis

It is clear that academic success is very differert for black and
white students in higher education. In general, attrition rates are
much higher for blacks than they are for whites (Astin, 1982; Sedlacek
& Pelham, 1976). This differential attrition rate is especiaily
pronounced %n predominately white institutions (Goodrich, 1978;'
Sedlacek & Webster, 1978). There is a need for examination of the
dimensions related to these differences.

There has been an active debate over the simlarities and
differences in the process of educational attainment between black and
white students (cf., Gottfredson, 1981; Portes & Wilson, 1976; Wolfle,

1985). Much of this debate seems to center around what dimensions are

included in the examination of educational attainment. An area that is

getting increasing attention in terms of explaining the differences in
the educational attainment process between black and white students,
especially at the post secondary level, is the inclusion of
noncognitive predictors of academic success. Althouah the traditional
predictors of high school grades and SAT or ACT scores have proven
valuable in predicting academic success, there is a growing body of
research that demonstrates that there are other "less intellectual® or
noncognitive dimensions that are also highly related to academic

success (Arken, 1964; Astin, 1975; Beasley, & Sease, 1974; Clark %

i
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Plotkin, 1964; Gelso & Rowell, 1967; Gibbs, 1973; Messick, 1979;
Nelson, Scott, & Bryan, 19e4; Nettles, Thoeny, & Gosman, 1986;
Pascarella & Chapman, 1983; Pascarelia, Duby, & Iverson, 1983; Pentages
& Creedon, 1978; Pruitt, 1973; Tinto, 1975).

One specific set of norcognitive dimensions that has been found to
be related to GPA and persistence, especially tor minority students, '
are those proposed by Sedlacek and Brooks {1976}, These seven
dimensions are : positive self-concept, realistic self-appraisal,
understanding of and and abviity tc¢ deal with racism, preference for
long range goals over more immediate short-term needs, support of
others for academic pians, successful leadership experience, and
demonstrated community service. Tracey and Sedlacek (1984, 1985, 1987)
developed a brief questionnaire, called the Non-Cognitive Questionnaire
(NCQ), which was designed to assess these noncognitive dimensiens, as
well as the added dimension of academ:c familiarity. They found that
the instrument: was content valid, i.e., the individual items loaded on
the hypo£hesized general dimensions, and that it was highly predictive
of grades over four years for both biack and white students, and highly
predictive ¢f persistence and graduation for black students.

The purpose of this study was to examine the similarity of the
determinants of academic. success for black and white students. Most
studies of this sort examine only traditional measures ot ability and
backqround (e.g., SES and parents' education) in explaining educational

success. This study examined traditional measurs of ability, but also

6
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included these newer noncCognitive dimensions.

The study of academic success is often problematic because of the
variety of definitions used (Tracey & Sedlacek, 1981). Studies have
used a variety of definitions but mostly first semester GPA and/or
first year retention. Few have examined academic success after the
first year. Though many of these definitions are related, they are far
from isomorphic. Three relatively different measures of academic
success were emploved in this study: first semester GPA and persistence
after three and five semesters. Studying persistence after three and
five semesters should allzws one to get 2n accurate assessment of those
who drop out relatively early vs. those who survive the crucial first
year but drop out later. First semester grades were used to see the
relationship between GPA and persistence. Studying first semester
grades enabled the examination of this relationship to see if actual
college grades are related to subsequent persistence. So, the
invariance between black and white students on the factor structure of
the NCQ was examined, as well as the structural relationship of
traditional academic ability and the noncognitive dimensfons with first

semester GPA and persistence after three and five semesters.

Method

Sample and Procedures

A1l 1979 entering freshmen and a random sample (approximately 25%)
of the 1980 entering freshmen who attended summer orientation at a

-




Noncognitige Variables
large, predominately white, eastern state university were sampled.
Those students who attended summer orientation typicaily represent 90%
of the entering freshmen. These samples were administered the
Nor-Cognitive Questionnaire (NCQ). Only those students who fully
completed the NCQ, who s~if-ider*ified tremselves as either white or
black, whose SAT scores and first s:muster grade point average could-be

obtained from university records were included. This resulted in 77%

of the original sample being included here. The resulting samples were

N=208 black and &=1475 white students.

Instruments

Non-Ceunitive Questionnaire (NCQ) was desianed to assess the seven

factors hypothesized by Sed!acek and Brooks (1976) to be related to
minority student academic success. These non-cognitive dimensions
were: (a) global positive self-concept as related to expectations for
the coming years, (b) realistic seif-appraisal, especially with respect
to academic abilities, (c) understanding ofand ability to deal with
racism, (d) ability to work toward longer-term goals, rather than more
immediate, short-’ *m ones, (e) availability ot people supportive of
one's academic goais, (f) successfu! lesdership experience in either
organized or informal groups, (g) demonstrated community service as
indicated by involvement in local community and/or church activities
during the years prior to college, and (h) academic ramiliarity. The

NCQ consists of 23 items, including two categorical items on
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educational aspirations, 18 Likert-type items on expectaticns rega~ding
college and self-a;sessment, and three open-ended items requesting
information on present goals, past accomplishments, and other
activities. All items were found to have adequate test-retest
reliabflities (two-weex estimates ranging from .70 to .94 for each item
with a median value of .85, Tracey & Sedlacek, 1984).

The open-ended items were rated by two judges tor the following
variables (with interrater reliability estimates presented in
parencheses): long range goals (r=.89), academic relatedness cf goals
(r=.83), degree of difficulty of the listed accomplishments (r=.88),
overall number of outside activities (r=1.00', leadership (r=.89),
academic relatedness of activities (r=.93), and community 1nvolvement
(r=.94). Tracey and Sedlacek (1984} found good support for the

construct validity of the NCQ using factor analysis.

Analysis

The data were analyzed using LISREL VI (Joreskog & Sorbom, 1983) to
examine several questinns. First, the similarity of factor structure
of the NCQ (mcasurement model) was examined across black and white
students. Second, the structural models were generated separately for
the white and black student samples to see where the differences in the
relationships to academic sucess existed across the samples. All
analyses were conducted using the correlation matrix.

LISREL is a useful tool for modeling a wide variety of relationships

W
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among meas.red dimensions. It invoives the generation of a measurement
and structural model to depict reiationships in the data. The merit of
any model specified is usually determined by how well the model
accounts for the actual datz, i.e., the yoodness of fit. In theory, if
one could assess goodness of fit acrirrately, one would have an idea of
how vilid any =pecific mode! was. How.ver. zhis ascessment of tit is
not so straightforward. There ar: severa: measures of goodness of fit
that are ascociated with LiSREL. Fach of these measures is useful, but
Joreskog and Sorbom {1543) note than nune should be used alone.
Multiple mrasures of fit shou!d be examined to gain a more compiete
picture of the adequacy of any specific model.

The mos_ frequen’ly used index of fit, spd perhaps most flawed, is
the goodness of fii chi-< -are statiznic  Ihiw. siatistic is highly
sensitive to devartures tv-. st 2 i: s noemad Ly {lareskog & Sorbom,
1983), and is streugly inriuvenced by sample s1ze (i.e., large samples
always yjeld significant resuits reqaraiess of actual fit), anc in
complex problems with man; variables and degrees of freedom, i1t will
aimost 2iwiys yielc s vanificant vecylt.  To 3ccount for these
weakness. s several other indices o tit nave been rroposed. Bentler
and Bonet! {I%E0) nove deveione~ the roefficient delta to reflect the
proportion of variance o *» data ac.ounce’ ror {relative to a model
of complete independence among the variables) by the mcdel examined.
This delta coefficient ranges ¢rom zero to one. Although there are no

de‘inite guidelines for what acceptable vaiues ot this delta

20
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coefficient are, Bentler and Bonett suggest that deita =.90 is a
reasonable cutoff for adequacy. This index has the advantage of not
being directly infiuence ' by sampie size.

Another index that is especially valuable for use with compiex
models (i.e., with many variables and degrees of freedom as studied
‘here) is the chi-square goodness of fit st.tistic/degree of freedom
ratio. Different researchers have iecomruded ratio values as low as
2.0 or as high as 5.0 to indicate adequate it (Marsh & Hocevar, 1985).
However, this index is similar to the gcodness of fit statistic in that
it is still related to sample size.

finally, LISREL produces a modification index which is useful in
evaluating the fit of a model. Fach possible parameter not included in
the mode! is tested to see what it weuld delete from the goodness of
fit statistic it it were added. The presence ot several parameter
modification indices tnat are high would indicate that there are
several important paramet=rs that are not included. Each of these
modification indices is approximatcly equal to the chanae in the
goodness of fit chi-square (with 1 df) if the model were changed only
to add this parameter. Because of the problem associated with multiple
significance tests used in this modificatian 1ndex matrix (Long, 1983),
a cutorf of 5.0 was se!:cted, even though ‘1= .05 level of significance
is 3.84. Thic conservative cutoft of 5.0 is recommended by Joreskog and
Sorbom (1983). Since this method also relies on the goodness of fit

statistic, it too is biased with respect to sample size.
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So, all of the above indexes of fit will be used in evaluating the
models examined in this stuay in order to reduce the drawbacks
associated with each. The indices that will be used are the omnibus
chi-square goodness of fit statistic, Bentler and Bonett's delta
cozfficient, the goodness of fit chi-square/ degrees of freedom ratio,
and the modification index matrix value cutoff of 5.0.

Given that some of the variables included in the models tested were
dichotomous, some alterations in the usual LISREL procedures were
required. In the case of nonnormality (i.e., here the dichotomous
variables of persistence or nonpersistence after three and five
semesters), the maximum 1iklihood estimates can be biased. For those
correlations involving the dichotomous variables, biserial correiations
were used. All other relationships were represented using Fearson

product moment correlations.

Results

Insert Tab'z 1 About Here

The correlation matrices used in all analyses are presented in Table

1. Based on the results of past research (i.e., Tracey & Sediacek,

1984, 1985, 1987) those items, that were the best indicators of the
constructs proposed by Sedlacek and Brooks (1976) were selected for

inclusion. This resulted in using a total of 16 items from the NCQ to

2
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represent the seven nuncognitive coustructs. The eight construct, that
of academic familigrity, was not examined because preliminary
examination demonstrated that the items hypothesized to be indicative
of this construct had little overlap. The specific measurement model
proposed is surmarized (with standardized factor loadings) in Table 2.
The validity of this prcposed measurement model was examined for the
black sampie. The joodness of fit statistic of the model was

2
significant (X (9, k=208)= 218.21, p<.001) however the other indicators

of fit demonstrated adequate representation of the data (delta= .90,

2
X /df= 2.3, and all modificatio.) indices were less than 5.0) indicating

that overal., the hypothesized measurement model was an adequate

representation of the data.

Insert Table ¢ About Here

To examine if this measurement model of the NCQ items was also valid
for the white sample, a similar analysis was conducted. [he results of

2
this model for the white sample was also sigmificant (X (96,N=1475}=

531.86, p<.001). The other goodness of fit indices were mixed with

2
respect to the fit ot the model (delta= .96, X /df= 5.5, and 12 of the

parameter modification indices were above 5.0). The measurement model

fit fair' well for the black sample and less well for the whitc

Co
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sample. An inspection of the modification indices indi<stia © o, ¢
simple structure found for the black samplie was less evident for the
white sampie. Several of the items loaded on two dimensions. The

mode) was altered to take account c¢f these differences. The resulting

~my

measurement mode) for whiies, is sumna™iled in fahle 3. As can be seen
from this table, tho ov »ail mesnina 1 - Talent Conshructs was not
found to vary apprecicniy ewe Uoban oo of the 1ioms Joaded somewhat
differently. b0 tne seven coun . rer o) w-re examineg as they were
hypothes:zed in the black model

neovolable TR Hers

Te this seven construct model of noncognitive predictors of academic
success, we added an eighth construct, that of academic ab.iit,. The
traditional variabies ot SAT Verbai and SA! Quanticstive scores wore
used as indicators ot this construct. These evant latent predictors of
academic success were then examined with respect to their retationship
to three measires of scademic suceass (first seresier OPA, enroliment
status atter three seme. rra, and enrol Iment status after tive
semesters). These three moasures of academic suc.ess were viewed as
very different from each other (1.e., each retlected very different
aspects of academic success) and thus coliectively they provided a more
complete picture of academic success than just cne ot these alone.

Also, each person sampled had values for each ot these dimensions. Had

”
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we included three semester GPA also, many of the sample would not have
valid valuves on this variable because they would have dropped out.
Thus these three dimensions of academic success were broad enough to
cover several aspects of early academic suces: without being subject to
sample mortality.

For the black sample, it was hypothesized that the noncognitive
constructs would be related to the enrollment dimensions but not
necessarily first semester GPA. It was expected that the traditional
predictor of academic ability would be predictive of only first
semester grades but not persistence. This structural model was
examined for the black sample. The statistical test of the goodness of

é
fit was significant (X (163,N=208)= 325.71, p<.001). The other goodness

of fit indices all indicated a relatively good fit but that some minor

2
modffications may improve the fit (delta= .88, X /dr= 2.0, and all but

two of the modification indices were less than 5.0). To yield a more
parsimonious yet adequate model, all structural parameters that had
modification indices over 5.0 and that made conceptual sense to include
in the model were included, and all structural parameters already in
the model that resulted in nonsignificant t-test (p<.05) resuits were
deleted. This revised structural model of the black academic success
process is depicted in Figure 1. Note that for simplicity only the
structural model is presented. The statistical test of the goodness of

(OF]
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examined with respect to fit on the white sample. Most all indices of
fit demonstrated that this black mode! of academic success was not an
adequate model of white academic success. The statistical test of fit

2
was significant (X (170,N=1475)= 1057.21, p<.CO1) and though the delta

index of fit was high {deita=.94) few of the other indices of fit were

Z
within acceptable levels (4 /df=0.22 ang therc were 4] modification

parameters greater than 5.0).

The modet ro- the white students was altered in a sequential process
by: (a) including those parameters that had modification indices over
5.C and that made conceptual sense and (b) deleting those parameters
that had nonsignificant t-tests. The resuiting model also had a

2

significant statistical test of tie goodness of tit (X (166,N=1475)=

448.70, p<.005) but the cther indices of goodness of fit demonstrated

2
that it was an adequate approximetion of the data {delta= .47, X /df=

2.7, all of the modification indices were iess ‘han 5.6, and all of the
t-tests on the parameters inciuded in the modei were significant). The
structural model of this revised mode! of whiie student academic
success is depicted in Figure 2. Aysin, the reader should note that the
parameter estimates associated with the measurement model have not been
inctuded for ease of presentation. This final model accounted for a

2
total of 30% of the variance 1n the three academic success measures(R
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2 2
for GPA= .28, R for 3 semester persistercz= 17, R for 5 semester

persistence= .42).

Insert Figure 2 About Here

As can be seen from Figure 2, the structural modei of the white
academic success precess was gquite different from the model for the
black studerts. Fi-3t, orly one ot ihe noncognitive dimensions
(relaistic selt-arpraisal) was prodiuive of persistence for whites and
that to a minor degree. €rly positive self-concept and academic
abiiity were causaily related to first semester GPA. First semester GPA
was causally related to subsequent persictence. None of the other
dimensions were important in acceinting for academic success for the

white students.

Ciscus-1on

The results of - - .y syprort ron ¢orr v “har different
processes are involwed in acacemic success tor white and black students
on 3 predominately white campus. For vhites the best predictor of
academic success was SAT scores. [his plus positive self-concept
predicted first semester grades fairly well tor the white students.
Further, first semester grades werc the major predictor of subsequent
persistence one and two years iater for white students. Given that

most admissions validation tects are conducted using these traditional

&)
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academic ability measures on first semester or first year graces at
best, these results support the validity of using thece predictors for
white students. Also these first semester grades were the best
predictor of persistence.

A very different picture emerged with respect to the black sample.
As with the white sample, the best predictors of first semester grades
were SAT scores. PBut these first cemsster grades were not related to
subsequent persistence. Persis*ence and grades were found to be
independent of each other. Thus having traditional academic abhility
(as measured by SAT scores) and doirg well initialiy in college have
little bearing on remaining enralied for diack stugents. We have often
heard that those who drop sut of hicher education are those that cannot
meet the academic demands. With respect to black students in this
study, this does not appear to be true. Remaining enrolled has little
to do with meeting academic demands. It appears that other elements
are involved. Sediacek znd Brooks prepousd that these other elements
are the seven noncogmtive dimensions,

As expected. thess noncognitive dimensions had a strong effect on
persistence, only for the black s udenis, These results support those
found by fracey and Sedlacek (1984, 1985, 1987) in past studies. Those
dimensions most related to pe%sistence atter three semesters were
having a positive selt concept. a reaiystic seif-appraisal {(seeing
extra etfort as necessary), preferring long range goals to more

short-term immediate needs, ana having some leacdership experience.
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Those black students that stay enrolled are those that are generally
more mature and able to cope with a wider variety of issues than these
that do not. This makes sense in that there are many things that
require coping in one's undergraduate vears, The better equiprped black
students are to cope, the hicher the iikelihood that they will persist,
independent of traditionail irdicators of academic abitity (i.e., SAl
SCores).

This result is eniightening when one realizes that & similar
relztionship was not found for white students. Ability to meat
academic demands (academic ability} was the best predictor of
persisience. The noncognitive dimensions had itttle effect on
persistence for white students. 3So¢ why is it that we require our black
students to be more mature than our white studen:s? Perhaps this
result is indicative of tre very different environment faced by white
and black students at predominately wiiite institutions. Mechanisms may
exist such that academic success tor white students is more Closely
associated with traditional academic api'ity hut biack students need
more. As an exampie, 1f 3 white student were not doing weil, he or she
m3y be able to go to a friena in the class or to the wnstructor to get
some extra help (or indeed the help may be offered without needing to
solicit it). A black student may not be as comfortable seeking out
other students or the instructor (for most all are white) for
assistance. It would take a more mature black student to overcome some

of these xtra obstacles to seek help. be are requiring very different

o
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skills of our black and white students.

These results do point out that it miy be beweficial to view plack
students in predominately white schools as difterent than we view white
students. As Fleming (1984) has found, the academic success process is
very different for black and whiie <tpdeses.  Account reeds to be taken
of noncognitive intormation :n Seirtiny tness students.  Perhaps with
brazk studenis near the bordertine wish respect 1o traditional academic
predictors (high school GPA ang SAT scores) these noncognitive
dimensions could se used t> do 3 better Job of selection.  Also,
programs couid Be designed o help esharee thecs dimensions in students
that sve enrvlied. Bu perhaps oo “mertant, is the need to examine
the hurZiec wnat exist that acioimr for tiris Jifference in the academic
SUCCESS Drocest ERtweer Lizok and arite siydents  Khat could be done
to romove these diiToionaes ) fest ek i prest) offers 3 number of
SLUFRLLIOrS TR RIS rediew ofF e T terature on black suderts on white
COIPUSES Over § 24 year pericg.

The results of this study are interecting 4 “rze jrelications but
there are several issues inat limit :he nenerz 12,51 ity 6f the
resuits.  First these rez oo wers “ayung oniy 3t sne institution.

More work 1s need=d iv examiniig fsa vaiid thene resuits are at other
institutions. Some sieps have been taken in this reqard. Another
probiem with the validity of these re=ults 15 the potentisl bias due to
@ restriction of range in the SAT scores.  Since SAl 5_ares were yesd

in selection, the failure of academic ebitity ©o atcount tor

$
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persistence may be attributable to the decreaced variance in this
dimension. The noncognitive dimensicns on the other hand were net used
in selection and thus there is greater variance and a higher
probability of accounting for differences in the sampies. However, the
institution where this study wss conducted is a state school which
typicaily accepts 90% of the in-stato appitcants. The amount of
rectriction in range is thus suite emall,

The results of this ctudy are sisc limited in their generalizability
by the validity of tx2 varticulsr 'xcde) ‘ested. As in al} path
analyses, several gifferont models cau account for data variation.
Other modeis may accourt for the datc as wel! or better than the one
tested. But part of the evalusticon of the model should be based on the
plausibiTity (in empirics) ard thecretical terms} of the specific model
examined. The model exeinld 14 *Son 5w we, not be the only one but
it 1s supported Dy pisy re 2arch ird theory.

Anotner potentiatl Timitatien of tins study is the inclusion of
non-normally distributed variables in the model (i.e., the persistence
varigbles). We uced biserial correiatirm:z to represent r~lationships
with tese variab os but even so, ysing -wnancrmal varables in LISREL
can restit tn biznes parameter ssiinzies. Hewever, the results of this
stucy support those of past recearch using these dimensions (Tracey &
Sediacek, 1984, 1945, 147,

The results of the LISKEL ana'yses did indicate that more work is

needed on finding more accurate measures of the noncoanitive

o
[ ¥




Noncognitive VYariables
21
dimensions. The NCQ does an adequate job of assessing these dimensions
but more items are needed in each of the subscales to yield more

reliable and valid measures.

~y o~
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