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RESPONSIBILITIES

. The duties involved in this project were divided |
three ways, as indicated by the writers of the differ-
ent sections of this report: " | L

Cooper  Data Gathering
Guertin Data Processing and Results
Turner = 3Balance of reﬁbrt

Although the prime responsibilities for the report
are as listed above, each writer was requested to
suggest changes for the material written by the others.

. The time sohedule of the contract was June 1, 1965
- September 30, 1946. All three of the writers moved
to new oolleges during the summer of 1966, Since the
data gathering could not be completed until May 1966,
the time consumed in moving shortened the time avail-
able for the research analysis. All of the analyaes
called for in the oontraot were performed, but there
was no time for the extra analyses that had been plammed
beyond the contract obligations,.
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that colleges are so different that each would do well
t0 investigate itself, and not force its students and
counselors to rely on datae published by other schools,

The use of the word "differential" in the title of
this project is to contrast the present approach with
the global or general prediction used by 95 percent of
the studies reviewed by Fishman and Pesanella (1960) in
their susvey of the literature. Global studies concen-
trate on qualities that affeoct grades in a college as a
whole; differential, specific couraes or curricule,
These wxiters conclude that colleges that are more con-
cerned with guided admission then with selection per se
tend to be more attracted to differential studies. .

In the anslysis of this Florida junior college,
these questions about students in both technical and
non~technical curricula will be inveastigated.

l. Can students in the various curricula bde
differentiated.

2. OCan graduates be differentiated from non-
graduates.

3. How can Grade Point Average (GFA) prediction
be maximiged. .
A note on Fhilosophy versus Practice

' Many colleges heve reported a multiple correlation
(R) from .70-.94 between their GPA and various items of

~informetion that are available even before the students
- have attended their firat college class. An R of this

magnitude, it seems to the writers, flashes a warning
to some of the potential students of these schools and
to their high school and college counselors. It says
that this is a quite "predictable" college-~that stu-

- dents who heve favorable scores on those items that
~ entered into the R will probably pass and be &ble to

graduate, while students who nave less favorable scores |

- probably will not pass. This second group of students,
~ . if they choose to attend this college, will be attempt-

ing to fit a more—or-less roundivh peg into & more~or-

 less sguare hole.. Same will succeed, most will fail.

I




On the other hand, some junior colleges have, as a
part of their philosophy, the belief that they should
be of help to mare people than those who score favor-
ably on those factors usually ass ciated vith college
prediction. A Jjunior college president devoted to0 this
philosophy would, it is felt, be diemayed if the usual
college predictors worked as well at his msohgol as in a

college that severely restricted admissions y & statie~
tical formula. ‘ .

Hlere;, then, is a statistical way to indicate if
rhilosophy and practice are at cross-purposes., No
brief is held Lere for any philosophy. No claim is
made here that a low R indicates practice is in line
with an open-door policy. The claim is made, however,
that a college with such a philosophy and a high R
migut feel it advisable to investigate the extent ‘bo
which ite fzoulty wishes in practice to deviate from
its stated rhilosophy. . X

- Another question, then, that this projéct may;help
to answer is as fol;ows: |

4. How “"predictable" is this college.
ot course, whether or not the college;wanta t0 be

this prediciable would be a matter for further investi-
gation by the college. | A




TRCCEDURES

Overview

As the writers were conscious of thed r contract obli-
gation to provide all the information that might be needed
to replicate the study, the procedures used are describad
in more detail, perheps, than is the casge in nany re-
ports. Therefcre, in the interests of clarity, it seems
wise to summarize here the population, data und analysis
vsed in the study. This will be done by taking appro-
priate sections from the contract, ‘

I. Population

The original sample oconsists of all students who
enrolled full-time (12 semester hours or more) in
the Fall aemesters of 1962 ox 1963 who also en-
rolled in one of five programg-~technical educa-
tion, business administration, education, engin-
eering, and literal arts. (The techuioal stu-
::gta ﬁ % egﬂbimtiog oi stﬁ:ﬁ:ni‘mtcigllen-

eer echnology, design d g technology,
electronics technology, and laboratory technology
for the citrus industry.) College officials
selected these five programe as being the ones
they estimated would have no fewer than 35 gradu~
ates for the original sample.

How successfully these data may be generaliged
are studied by a oross-validation sample, come
posed of students of the esame desoription regis~
tering in the Pall of 1964.

II. Data .
Data are given in the eame ordar as in the
tables in this report, |

A. Indepenaqntf variables

1. Sociceconomic level of the "breadwinning®
- parent or guardian, represented by the
: ;;ooig-eeono?ic ind:x; ‘(,ﬁ:ll)egt gm Reiss,
. YBC Dé ; g‘-’ 0 v ’
. ¥ree Press of #1e 1008, Inc ..-%'Yérk:

.




2¢ Tegt Soorea
. Florida Twelfth Grade Placement

Tests:
1) Psychological
2) English
3) Social Studies
4) Mathematics
5 Natuxal Sciences

-

b, A. C. B Peychological Examination
. for College Preshmen, 1954 Eddtion:

A 21; Quantitative -

e Sv' 00l and College Ach:lev*ement Teat
(starting in the Fall of 1964, this
test replaced the ACE as the ability
test administered during college
orientation):

é‘l; Verbal
2) Quantitative

d. GOOperative English Test, I-Iigher
- Levelt

‘ 1 neohanios of hprreseion -
- Bffectiveness of Expression
\.3 Reading comprehens.l.on

3. Hign Bohool Bank
B. Dependent \'u'isblea

l. Grade po:!.nt avemge, both for ﬁ.rat |
tern and overall for all terms atteuded
o ——unbdl m‘adna'i.im or J.sa,v:lng 'bha |
oo].ljge e ‘

e "’yz.fi;;,;:,mm or thia oeme,ge, or a._m-
k~~*‘ gmddata Sl

' III ml.yp:lus I'he aﬁ.tmﬂn* aﬂgsrade po:lut av'_”f;,w_df o

!L‘lm ﬁmt taak dsterm. ‘whether oz; t o
pred:lotor variable- sign:lﬂcantly dist;lngu:ush




among students who enter these programs.,
This analyeis is made by discriminant
function. Another two-group diseriminant
function analysis determines whether or not
the technical group is distinguishable from
a group composed of the students in the
other programs.

- Bes The second task is ‘td see 1f graduates can
be identified by their characteristics.
This analysis is by disoriminant funotion.

C. The third task is to predict GPA from the
yredictor variables for students in each
program. This relationehip with the cri-
terion will be explored with multiple re-
gression and the eta soefficient of non-
linear regression. |

-

Datp. Gatheri_.xgg

The data used in this study were obtained from the
college recorde already available. Moat of it was
found in the students' folders. -

A data collection sheet was constructed which in-
cluded all the items which it was thought might poss-
ibly be used. A number of the items were already in
quantitative form; others were quantified for statig-
tical treatment as explained in the following discussion.
This discussion will include all items recorded except

- the test scores, all of which were recorded as national

peroentiles, except the Florida teste where state~wide
percentiles were used. | *
| Socioeconomio index

Iwo items of data on the application provide infor-

‘mation which can be used with some degree of assurance

the assigning of a socioeconomic rating. These are.

"parents' occupations" and "parents' educational level",

While there is considersble doubt that socioceconomic
status can ever be measured accurately or even that
"soclioeconomio" is a measurable value, numerous attempts
have been made to develop gscales that would give numeri-
geal eIa:l.ues to categories of occupations and educational
Vels, . ) ) ) o

6
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It is recognized that neither of these indicators

\ will give, either singly or in combination, the bvest
L possible index of socioeconomic condition, However,

theee two in combinatiun, with the possible inclusion of
income, have been widely used where messures were needed o
for statistical study of populstions for which this in- o ]
formation is awvailable. “ “ %

The socioeconomic index used in thig study evolved - .

-3 over a period of years from a study started by Cecil C, oy
= - . North end Paul K. Hatt of the "prestige of occupatiions."l 5

} Pollowing up on a study by Morpheus Smith in 1943, North |
2 and Hatt in 1945-46 designed a study of ocoupational

" prestige that led to the NORC (National Opinion Research

: Center?aStudy. In March, 1947, a survey was conducted ‘
5 under the joiht sponsorship of NCRC, the President's . i
= Scientific Advisory Board, the College Study in Inter- ; k.
= group Relations at Wayne State University, and the ‘ " R
5 Graduate School of Ohio State University. '

1 - The NORC-North-Hatt occupational prestige acores
K - gerved as a basis for numerous studies dealing with
- A occupational status. But in a number of instances the 3
k- NORC-North-Hatt scores did not prove adequate for the .’
p reason that scores were not available for occupations
employing more then half the labor force. The develop-
ment of a socloeconomic index for all occupations was "
carried out through Project RG-5667, "Occupational Class- . :
ification for Vital Statistics Use", with the aid of a '
research grant to the University of Chicago from the g
United States Public Health Service. The new index
then wae b represent each of the occupations in the ‘ j
§. | detailed classifications of the 1950 Census cof Popu- |
g lation. As defined by Duncan, this index was to have | L%
| "both froe validity in terms of its constituent vari- _ - :
7 ables, and sufficient predictive efflciency with re- “ . B
Fo- spect to the NORC occupational prestige ratings so that g
b it can serve as an acceptable substitute for them in any -
: research where it is necessary to grade or rank occupa- I |
- tione in the way that the NORC score does but_where some ' %
of the occupations are not on the NORC list. "2 B

ylﬁ 1"A complete deecription*of this socioeconomic index

r;~ : is found in Albevrt J. Reiss, Jr., gggggggiggg,and Social %
- Status, (New Yoxk: Pree Press of Glencoe, Inc, 1961 ' &
; PPe 159~161; o - : o | %
N 2 rbid., p. 125 - I | '§
T




The method selected to develop a socioeconomic
index for all occupations makes. use of measures of edy-
"cational level and income level. There was considerable
evidence to show that these variables could be used in
combination to estimate an occupation's "prestige". The
ma jor purpose for the development of the scale was not
to predict unknown variables but to construet from in-
formation found in the 1950 Census a graduated rating
scale for occupations to be used in future research
which required a system of stratification. The Socio~-
economic Index for Occupations in the 1950 Detailed
Classification of the Bureau of the Census is given in
three forms, any one of which could be used in statis-
tical analysie. The one selected for this study uses a
scale with a range approximately between 1 and 100.

This scale mekes for ease 0f computation but its use
offers the possibility of confusion with percentile
rank. It is actually a2 ranking of occupations in rela-
tion to each other on the basis of prestige and is not
related to the number of individuals in each group.

Students of social stratification are in general
agreement that the occupation of the husband is more
likely to reflect the socioeconomic status of the fam-
ily than is that of the wife. Although there is an in- .
creasingly large number of working wives, it is still
true that the occuputions given for most mothers is
"housewife." Hence the occupation of the father only
g::igsed in deriving the socioceconomic index for the

Yo ” |

Program in which enrolled and
program finally selected.

The choice of program was indicated at two separate
- times for each student. The first choice was indicated
on the application blank that was submitted before
matriculation. Many listed "undecided" when asked for
their choice of program. A second choice was made
after the student had enrolled and had contact with {he
counseling staff. In meny ocases the choice was the

same the student had indicated originalﬁg. In others,
his choice was different from that stated on his appli-
cation form. All students, including the "undecided"
ones, had some program listed as the final choice. This
final choice was the one used in this project. All of
the numerous programs (see Appendix A for complete 1list)

8
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were coded in one of four major areas as follows:

'le Genersl college - transfer - non-terminal
edutation -

2. Business - -terminal education

3. Technical -~ terminal education

4. Nursing ~ terminal education

Marital status of student and marital
status of student's parents

This information was taken from the application
blank. Thus, even if a change occurred after enrollment,
no change was indicated for this variable. The coding
used for student's parents as well as for the student was:

l. 8ingle _

2. Married (neither divorced nor widowed)
3¢ Divorced «

4, Widowed

College transrerfed from

Some students attended another college before the
one used in this study. Coding for this variable was
established by writing down the names of each different
college as they appeared in the students' folders and
assigning a code number to each. Other students that
attended the same -‘ollege were assigned the numbers

thus designated.

Eduoational level of parents

This information was aveilable from the application
in a form that allowed its stratification into four .
levels. The lowest group in education includes those
who did not complete high school; the next higher
lovel, those who graduated from high school; the third
higher level, those who had attended college but were
not graduated; and the highest category was made up of
those who were graduated from college, = .=

It would have been desirable to have had informstion

permitting further stratiffoation of the group with less

then high school level, as well as those Whose formel

5 91 ‘




education was extended to postgraduate work and advaneed

professional degrees. As this information was not avail- ,

gble, it was necessary to use the following four-point
scale: A

1 2 3 4
Less than High school Some - College
high achool graduates college graduates

‘Pinancial arrangement for college

On his application each student was asked to indi-
cate the source or sources from waich he expected to
‘receive his financial support for college and to indi-
cate the approximate portion from each. The categories -
to be used were: (1) entirely dependent on parent and/
or other person, (2) three-~fourths dependent, (3) one-
half dependent, (4) one-fourth dependent, (5 entirely
independent (all personal earnings). In order %o quan-
tifg the information thus collected, a scale of financi-
al dependency was constructed which allowed for the
arrengement of responses according to the degree to
which the student was dependent upon s urces other than
his own work or savings, If the item was left blank,
scale value five was recorded. |

1 2 Y T _5
Entirely = o e
dependent 3/4 /2 . 1/4 | Entirely
on parent dependent dependent dependent . independent
or other e
person h -

High school subject liked most and
. high school subject liked least .
" Bach student was arked to write on his application

the name of the high school subject he liked most and

the subject he liked least., A list was compiled of the
nine subjects which appeared with the greatest frequency.
These were numbered one through nine and the numbers thus

- 10 .

g e e * = e . s, 7,
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assigned used to identify the sudbjects for sudbjects liked
most as well as for subjects liked least, as follcws:

1. BEngliish

2. foreign language ¥
50 mth ‘ 24
4. sclence ' S
5. soclal studies

6. physical education
7. music .

8. ocommerciel

9. shop o

- ! -
Subjects which e ppeared one or more times and were N §
coded "O" were business law, geometry, psychology, chem- L
istry, physics, home economics, agriculture, Bible his- s

tory, reading, trigonometry, economices, and journalism,

High school rank

Rank in high school graduating class was recorded
as given on the high school transcripts, one number
over another. The top number indicated the rank in
clags; the bottom, the total number of students gradun-
ting in the class. The percentile was then computed.

%‘.
3
h
b,
! ;

T
.z “,‘;

Junior college grade point average

e e Y I

- Grade points earned at the junior college were cal-
oulated according to the system in use at the college.
Four grade points were awarded for an "A"; three for a
"B*s two far & “C"3 one for & "D"; and none for an "M, '
Hours attempted and grade points earned were calculated ¥
for each term of enrollment. Credits earned at another 3
college were not included in these caloulations., The . S
torm and year for each éunrollment was indicateds B

B
£

: Othe;' itema |

" Various items of personal information were taken -

from the individusl's statistical card, already in use
@t the'college, and’the coding used was the same as B
already in use (see Appendix B). Included in this data
‘are mex, date of birth, oounty and state of residence,
‘religion, high school attended last, foreign student or

11
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~ Otheir items recorded are: (1) last attendance at
this junior college (term and year), (2) number of de-
pendents, (3) number of oldexr children in family, (4)
number of younger children in family, mmd (5) number
of high school activities listed on application (if more
than eight were listed, the number nine was recorded).

Data Processing

To help the reader recognize when g ecific groups
and auy;froups are being referred to, the names of these
groups will be ocapitelized, e.g.,y Original, Cross-vali-
dation, Technical. Thus, Mechnical" refers to the stu-
dents in the technical sample in this study; "technical"
(not capitalised) could refer to such students anywlere.

A total of 1050 atudents enrolled for the first
time in the fall of 1962 and the fall of 1963 at the
Junior college. Puiched cards were prepared for them
as described. fFhis two-year eample is referred to es

the Original group.

A total of 594 students enrolled for the first
time in the fall of 1964. Punched cards were prepared
on them, the Croas~validation group.

Although informetion was obieined on all the above
students and trensferred o punched cards, not all the
subjects fitted the sample requirements for this study.

College officials were asked to name the curricula
that would have had at least 35 graduates from those
‘enrolling in 1962 and 1963. The five thus named were
the programs to be analyszed here-~liberal arts, edu-
cation, business, pre-enginoering, and technical (civil
engineering technology, esifn drafting technology,
eleoctronics technology, and laboratory technology for
the citrus industry). Only full-time studente (those
gtzfggténglz or more semester hours per term) were

n Q. : , o

S y males anrolledfin_theprog:amscouldbg em-
ployed (becauss only males were in the technical curxic-
ulum and sex could not be handled as a variable). After

- soxting the Uriginal sample by programs 1t was realiged

that not enough males (13) had elected the education
program to permit reliable analysis, and so that pro-
gram sample had to be eliminated. Thus, 463 subjects

12
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'observatiogs.

these aub-&gats werasnot»used

were left in the Originel group. Similarly, 222 were
left in the Oross-validation sample. yo

Table 1
NUMBER OF CASES IN THE SAMPEES

Sample Lib, Arte Bus., Engin, - Tech. Total

Oxiginal 320 62 30 51 463

Cross-valid. 181 19 10 12 222
685

The Original sample, as shown in Table 1, contains .
enough subjeots in each program group to provide reason-
ably reliable statiesticel enalysis. However, with Bus-
iness containing only 19 Cross-validation subjeots,
Engineering only 10 and Technical only 12, it is appar-
ent that the only results really worthy o attention in
this sample would be on Iiberal Arts and Total. :

As expected, some of the data on subjects could not
be located in their files. This further reduces the
reliability of oross-validation anslyses. Table 2
ehows ‘the actual number of variables present am the
subjects in each subsample. As revealed in the able,
the number of observations for the socioeccnomio

variable for the Crosa-validation Engineering subsample
- 18 only six., Reference to the last Iine of the table

showing total cases gives the maximum number of obser-
vations in sach eubsample. Since the Original Liberal
Arts sample had 320 cases and there were 0?%{'311450010-
economic obeervations, there would be nine missing

Beoaﬁsé two of the sub-tests (Mechanics of English
and Effeotiveness of Expression) of the English test
were not given to the students entering in 1964-65,

© full cross-validation would mot be possible Zor data

including these two sub-tests. Therefore, data from
- the present study.

B ‘<
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| Sir~e all the data on the punched carde were not to

ﬁ be used in original form it was necessary to produce a

B final data card that would ocontain the data to be ana-

N lyzed. A computer program was written that would trans-

" fer the data from the original cards to cards that

= would be used in the statistiocal analysis. At the same

N" time the program divided out date on the original card
to produce quotients for First-term GPA, Overall GPA
and percentile standing for rank in high school. 1In
addition, the total number of grade pointe and hours
attempted in college were computed and punched. This
derived date card was then ready for analysis except
that the Original sample had scores based upon the ACE
while the Cross-validation sample had scores from the
SCAT., The scales of these two tests are not directly
comparable. Therefore, the SCAT scores were rank or-
dered and converted to percentiles. ILikewise, the ACE
scores were rank ordered to produce percentile to ACE
conversion tables for both verbal and quantitative
scores. The SCAT percentiles from the Cross-validation
sample were looked up in the conversion table with a
computer program and oonverted to ACE equivalent scores
which were punched in place of the SCAT scores in the

- Cross-validation cards. After further manipulation on
the reproducing machine all 13 variables to be used in
thgaatgdy were punched on a single data card for each
subject.
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Techniquee for handling missing data

During the data collecting period, a technique was
being developed for computing a multiple regression
' equation from data when some obeervations were missing.
- After many monthe of work the program was ready and after
i the data were ocollected, the analyses wers begun. How- ‘ : ;
ever, this program produced some multiple regression
coefficients larger than unity, and therfore had to be
replaced. The error was not entirely unexpected since
the computational formula depends upon means and stand-
ard deviations, But these parameters for a partiocular
variable will vary depending upon which other variable
. it is being paired with in the correlation computation.
= There is no problem in ocomputing a sero-order correla-
tion because only two variables are studied &t a time
‘and exaoct means and standard deviations are computed by
omitting the pair of data for a subjeot where one or
both scoree are miesing. However, in the multiple
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comparisons of multiple regression it is not poseible -
to arrive at exect values for these parameters. If the ‘ ﬂ
missing data pairs had the same means and standard devia- -
tions as the remaining data the output of the program

would be correct and would be based upon the correct

gZero-order correlations. However, dull, bright, or

careless students may manage to escape some routine

data gathering and introduce a bias in the nature of the

deta migsing. ‘ : _

Since there was a rather large amount of missing k.
data, especially for the Reading Comprehension scores, 8
it was necessary to provide some technique for hand- =
ling it rather than throwing out all subjects that had
any missing values, A computer program was written
that would compute the mean for each variable and ‘then
insert it in the punched card output in the place of
missing values.

After this -teéhnidue was tried, it was decided to
try still another approach to the wissing data problem.

A computer program was- developed that would esti-
mete missing values on the basis of the other scores
present. To use tleprogram it was necessary to derive
multiple regression equations to be read into it. For
this phase, f1e mean value wes punched in place of each
missing value on each card. The combined Original and
Cross~validation samples were run through the BIMD step-
wise regression analysis. The equations from these
analyses were fed into the program for calculating .
missing values along with the initial data cards con- AR
taining missing values. Means for the ten independent

. variables were also read into the program.

This program for estimating missing values operates
on one subject's card at a time, It identifies the lo-
cation of missing vslues and places means in each. It [
then estimates the first misseing value from the regress- «
ion equation corresponding to it, employing, for the
other nine variables either 1) the actual scoraes or 2)
the means when the actual values were missing. This

‘procedure is used for each missing value. The whole

procedure for that subjeot is iterated as many times as
there are missing values. Thus, if four values were
missing there would be four estimates of the miseing
value for each dased upon successive estimates rf the
predictors for that variable where there originally

16
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were missing %alues, as well as the actual predictor
acores. |

The increased error introduced by using means to
make estimates tends to reduce the zero-order correla-
tion and this would be reflected in the multiple re-
gression coefficients, the coefficient weights in these
equations, and the discriminant function effectiveness.

Table 3 shows Pearson correlation coefficients be- | i
tween overall GPA and each variable., Those derived by ‘ i
employing mean values in place of the missing observe- :
tions can be compared with 1) the values derived where
missing values were skipped in the computetions to pro-
vide exact correlations and 2) the values obtained by
using multiple regression estimates. If the correlations
derived from missing values are considered as a base,
the largest difference was .12 between it and either of
the others. Generally, there is closer agreement be~
tween the estimate and the missing data then between
the means and the missing data results.

Also employed as a check was a computer progranm .
vwhich leaves out cases that have missing data. The v
multiple correlations thus obtained for the samples . B
with the largest numbers «f oases were never more than ‘ S
«03 more than those obtained from the estimated data. | -4
Since the number of cases was much larger for the es- ' 4
timated data, it was decided to use exclusively the
cards with the estimates.

Non=-linearity

Another question considered about the relati onship- -
between Overall FPA anLd each variable was possible non- . ' - N
linearity. This was investigated statistically by a ‘
computer program from the College of Egucation library
at the University of Florida that was developed by one
of the writers (W.G.) The program presents intervalized
data parameters and coefficients of non-linear relation-
ship along with tests of significance for rejecting the
linear regression hypotheses, | |

Table 4 presents statistios for evaluating the
lineerity of regression of Overall GPA on each variable.
Table 5 presents the same statistics for regression of
each variable on the Overall GPA. The symbols n.s.

17
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mean not significant and s. means significant at the

«05 or better level of confidence. The only recognige-
able non-linearity is found for the regression of Over-
all GPA on High School Rank. This non-linearity occurs
at the extreme scale ends where both high and low rankers
obtain a higher than predicted GPA. The highest 15 in- -
dividuals on High School Rank obtained a mean Overall

GPA of 2.88 compared witha mean predicted by the lin-
ear regression of 2,733 the lowest 25, 1.80 compared
with 1.61. The regression of ACE verbal on Overall GPA
does not deviate significantly from linearity according
to an P-test, a t-test of Zeta, and Blakemen's criterion
test based upon the corrected Bta. (However, Blakemen's
test based upon the raw Eta did suggest non-linsarity.)
There then appears to be little value in transforming
scores with such a slight indication of non-linearity.

Programs for multiple regression and
discriminant functions.

Standard "BIMD" programs from the University of
California at Los Angeles were employed in computing
wultiple regression equations and discriminant func -
tions. Other ocomputer progrems were from the Univer-
sity of Florida College of Education library or were
developed especially for this project. The IBM 709
computer was used for all calculations. The step-wise
regression program was selected because it introduces
variables one at a time based upon the largest partial
correlation with the criterion. Interpretation of even
step-wise equations is difficult because small differ-
ences in partial correlations can cause oné pair of
correlated variables to enter for one sample‘to the
exclusion of the other, while the reverse may occur for
& slightly different sample.

The differential importance of veriables in iden-
tifying members of different programs is made clear
in the discriminant functions. Both multiple and two
group analyses were erplioyed as appropriate in making
the group discriminations. Because some of the com-
puter programs used had restrictions on the numbers of
cases per group, it was necessary to eliminate randomly
members of some groups on two of the three disoriminant
function runs., The same restriotions did not obtain
for the oroes-validation computer programs. Therefore,
for the four-group analysis of the Original sample it

21




was neceasary to reduce randomly the Liberal Arts group
from 320 to 150 individuals; and for the two group analy-
sis of Technical vs. Non-technical groups it was necess-
ary to reduce randomly the Non-technical group from 412
to 300 cases. The analysia of Graduate va. Non-graduate
did not overload theprograms 80 no cases had to be
eliminated. ‘

Multiple regression equations are computed for each
program subsample with Overall GPA and another set for
First-term GPA, The Cross~-validation group provides
data to fit the multiple regression equations and dis-
oriminant functions produced irom the Original sample
to see how well they predict. | |
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RESULTS

- The means and standard deviations for the ten inde-
pendent variables and the three other variebles entering
computations are presented in Table 6. While an analy-
e8ls of the differences in means between program samples
is outeide the scope of the contract, four important
reference values were examined for significance of dif-
ferences between groups.

Simple analysis of variance showed the between .
groups variance for variables analyzed to be not eigni-
ficant at the five percent level of confidence. High
School Rank was significant at the one percent level of
confidence. The t-tests of the three variableas with
significant P-ratios were significant at the five per-
cent level for:

ACE Q higher for Engineering than Liberal Arts

High School Rank higher for Engineering than
Liberal Arts

At the one percent level:
ACE Q higher for Engineering than Business

High School Rank higher for Engineering than
Businege .

High School Rank higher for Techniocal than
than Business o

‘High School Rank higher for Technical than
Liberal Arts '

Overall GPA higher for Technical than Liberal Arts

Pirst Question

The first question investigated deals with how well
members. of the four program groups can be identified on
the basis of 10 variables available at the time of ad-
mission to college. The func¥ions were successful in
identifying group membership as shown in Table 7. The
chi-square obtained from the computer program was 58.75

23




] Table 6

) MEANS AND STANDARD DEVIATIONS FOR THE 13
e VARIABLES BY PROGRAM SAMPLES FOR THE COMBINED
“ ORIGINAL AND CROSS-VALIDATION SAMPLES

Meens 4
| Variable Iib,A, Bus, Engin., Tech, |
; Soci0ecs 45.74 47.28 44.53  40.75 |
y Payeh. 50086 48075 : 61038 53.65
¥ Engl. 47.25 45,64 55.98 46.25
% Soc. St. 53495 53.30  63.18 52.40
i; Matho 58.98 54085 76.65 64.84
£ Nat. Sci. 59.53 57.05 71.92 65.98
b Rdg. Comp 29.06 25,36 37.45 26,02
3 H.S. Rk, 45,01 42,05 55,65 53,08
t- lst GPA 2,07 2.17 2.26 7e24
/ O/A GPA 2.02 2,11 2.20 2.30
L*; Total College Hrs.

k Attempted 44.7. 49.69 47.88 59.29

| No. Cases 501 81 40 63

Standard Deviations

: Variable Iib.A Bus. _M" e Tech. ¥

: Socioec, 21,01 21.7L 19.54 20.33 -

Psych. 25.34 20,19 23,37 21.26 A. .

- Engl. 2%.52 21.53 23,33 22.41 o

. SOOQ St. 24007 ‘ 20073 25.57 - 23.8}.

Nat. Sci. 23. 52 21."3 21. 33 20024 ,ﬂ;r‘

A ACRYVY 12.94 1l1.39 18.2% 11.85 A

. Rdg. Comp. 20,13 18.29 26.05 19.51 | V o

. O/A GEA : 6.94 5.57 7.19 T.16 .3

; - Total College Hrs. . : o gty

5 Attempted 18,91 18.%6 18.04 22.56 , %

- No. Case 501 81 40 63 | ;;

: 24 %g
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with 30 degrees of freedom and the corresponding level
of significance is less then .0l. The classifications
resulting from the discriminant analyaie appear in Table

T.
|
Table 7
CLASSIFICATION MATRIX BASED UPON
DISCRIMINANT FUNCTIONS EMFLOYING TEN
VARIABLES -~ ORIGINAL SAMPLE
' Larzest Computed Function
1 (Samg order as rows) . t'l
ota

Actual Iib. A. 35 49 """"'23 5%‘ 150
Group Bus. 12 30 7 13 62
Member- Engin. 5 4 15 - 6 30
ship Tech. 9 8

13 21 _Eg%_ '

The principal diagonal of the matrix in Table 7
shows correct identifications. There were 101 correct
out of 293 people or 34 percent correct identifications
while the chance rate would be 25 percent.

Table 8 gives the coefficients for the four dis-
criminant functions for each variable. The relative
sige in the row, not the column, discloses the impor-
tence of the variable in contributing to the discrim-
ination between the groups. Thus, the most differen-
tiating are a high Mathematics score characterizing
Engineering students, high Soclal Science characteri-

zing Dusiness, high Natural Science and ACE Quantita-
tive characterising Technical, and high Reading comp -
prehanaion oharacterizing Iiberal Arts.

- These discriminant funoction equations held up on
ocrossa~-validation. Seventy-eight percent of the stu-
dents were correctly identified by program group as
compered t2 a chence rate of 25 percent. The obtained |
olaseification matrix is shown in Table 9. | » i
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Taﬁle 8
DISCRIMINANT PUNCTIONS IDENTIFYING

THE PROGRAM SUBSAMPLES

Socioec.
Psych.

Engl.

Soc¢. Sci.
Math,

Nat. Sci.
ACE V -
ACE Q
Rdg. Comp.
HOSO Rk‘

Constant
No. of S's

Lib, A,

Program

Bus, __ JEngin,

Tech, -

«600
~1.411
+161
«596
.078
«295
4.473
2.664
—2 * 111
«590

-159.2
150

635
0123
7178
- «128
<246
4.462
2.959
-2.227
<591

""1640 4

62

«509
~10481
«138
«592
«423
<457
4.350
2,677
-2.124
«752

~187.0
30

508 .

"'l o 342
071
«481
.039

 «941

4.443
3.200

-2.331

« 758

-183.3
51

PN SR TIAYE A A Sattiiing "fﬁm@ﬁwﬂ fywvr'yw—v
N . 1
i

~ ghip  Tech.

Table 9

CLASSIFICATION MATRIX BASED UPQN DISCRIMINANT
FUNCTIONS EMPLOYING TEH'VARIABLES CROSS~-VALIDATION

. L

Largest Computed Function
(Same order as rows)

Actual ILib. A. 16T
Group  Bus. 18
Member- Engin. g

oYoYeoT., (N
<>r4<>rtd
‘cn:&4<ib
3
o
ot
P

"VA aubsidiary questiun invastigated deals with hnw

wall theée Technical sample could be differentiated tram
~the combined Kon-technical sample. A two-group dis—
‘oriminant’ funotion failed to make pfnh & digorin |
at a signifiocant level. Although oorrect jdentifications

wwru-78 percent as cammarod'with & chance rate of 50 por~
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cent, the signifiocance level was only .10. The co-
efficients from this two-group discrimination weight
the variahles as they were im the four~-group discrimi-
nation. As seen in Table 10, the Technical student is
characteriged by being lowest in Social Studies, while
higheat in Natural Science and ACE Quantitative.

Table 10

DISCRIMINANT PUNCTION COEFFICIENTS IDENTIFYING
| TECHNICAL VS. NON-TECHNICAL STUDENTS

i<

f
.-
i
:
P4
b

[

til

:
P
i

Variable Coefficient

Socioec. - 237

Paych. 010

Engl. - 377

Soc. Ste. - 411

Math. ) 0035 B
Nat. Sci.  «57T8 {”
ACE Q : 1.124

Rdgo OOIIIP. -e 299 )
Ho 8 . Rk. L 355

Cross~-validation sample values were calculated and
the mean difference for the computed function values in
the Technical vs. Non-%echnical group was evaluated. A
t-value of 6.02 was significant at the .0l percent level

of confidence.

Second Question ’ . 5

The discriminent functions have shown the character- ‘ . &

istios of the students in the various programs. However,
what makes fur succeas within each program is not appar- R
: ent from the above analyses. Before looking at raltiple .
. ‘regression of (PA on the 10 variebles to get a more B
5 precise idea of what forecasts excellence in performance N

ﬁ within programs, it is appropriate to see the results of B

B one more discriminent function analysis. , .

i Thiéftiha‘ths groups were Graduvates vs. Non-8radu-
’ ates and analysis was of all programs combined. The dif-
criminant function correctly identified only 58 percenty

o

Y
R R < L




with a ohance rate of 50 percent; however these results .
were significantly btetter than chance at the .05 level a
of confidence.

Table 11l gives the coefficients for the discrim-
inant function which gives high velues for Non-gradu-
ates and low for Graduates. The chief differentiator
is the higher ACE Quantitative score for Graduates.

While the discriminant function was able to dis-
criminate between Non-graduates and Graduates at a
statistically significant level, it produced results
only eight percent better than chance and is therefore
of little practical value. It is to be noted that, as .
would be hypothesized, higher means on all ten variables E
occurred for the Graduates. Since this was true, and "
since the discriminent functioms produced results only o
eight percent greater then chance, it was hypothesized =
that a simple summing of scores to obtain a total score -
would provide as satisfactory a disorimination. When
these total scores were rank ordered by size, the 251
lowest should have been Non-graduate and the 212 highest,
Graduates. This procedure produced 55 percent corzect
identifications as compared to the discriminent funuvtion
which gave 58 percent correct. A t-test of the diZfer-
ence between means of the summed scores for Graduates
and Non-graduates gave a value of 2.69 which is signi-
ficant at the .01l level of confidence. '

Table 1l

DISCRIMINANT FUNOTION\GQEFFIGIENTS IDENTIFYING
KOQN-GRADUATES VS. GRADUATES

Yariabie Coefiiclent
Socioec. 026
Psych. 277
Engl. - «096
socm S.H;O - 221
Mathe -, 054
Net. Sci. «065
ACE V «129
Rdg. Compe -.246
HQSQ Rko . "0159




- Cross-validation of the discriminant function that
differentiated Non-graduvates from Graduates gave 63 per-
cent correct identifications. A chi-square for the
classification matrix was 42,5 === g resvlt significantly
better than chance at the .0l level of confidence.

Third Question

The data were now analyzed further with multiple
regression equations to predict Overall GPA and Pirst
Term GPA from the ten variables. Variables were brought
into the equations in a step-by-step fashion, the one
with the highest partial r coming first, then the next
highest, etc. The equation was regarded as completed
when introduction of the variable with the next highest
rertial r raised the multiple correlation less than ,0l.

Table 12 gives the size of the multiple correlations
for predicting Overall GPA and First Term GPA for the
Total sample and for program subsamples. For predicting
Overall GPA they range from .476 for all subjeots tc

632 for the Engineering subsample. Those for predicting

First Term GPA range from .314 for Technical to ,701L for
the Engineering subsample. It must be remembered that
the Engineering esample was smallest so it is statisti-
cally predictable that its multiple correlation would be
largest.

- Table 12 also gives the regression coefficients ob-
tained in the step-wise fashion described above. Imn
general, the patterns of coefficients appear rather simi-
lar for both Overall and First Texrm GPA's. Every vari-
able except Psychological entered at least one of the
equations, The generally strongest predictors were
Soclial Studies, Mathematics, Reading Comprehension, and
High School Rank. B

- Liberal Arts students'! GPi's were simply predicted
by variebles heavily loaded on general intelligence
(Mathematics, Reading Comprehension, and High School
Rank). In contrast to this, predicting GPA's for En-
gineering students was more complex with five variables
entering for both Overall and First Term GPA. Even
more complex is the nature of the predictors for Techni-

cal students. The best predictors for Technical studenis.

were high ACE Quantitative and Social Studies and low
Reading Comprehension. . ' '

29
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Other inverse relationships between variables and
GPA appear in other program subsamples and are even more
surpriging. For example, ineer students have
higher GPA's if they have a low English score. Equally
surprising, Business students have higher GPA's if they
have a low ACE Quantitative score judging by the coeffi-
cients in Table 12. Such findings must be considered in
relation to the particular grading practices in the
college for the programs concerned. ZReference to Table
3 which shows the correlations  of the actual variables
with the GPA oriterion fails to reveal negative rela-
tionships between these variables and GPA; they are
merely lower than for the other variables in the Table.
For example, consider variable 3 (English), correlated
with GPA for Engineering majors at -.0l, .00, and .0l;
likewise, variable 9 (Reading Comprehension), correlated
with GPA for the Technical students at -.01, .00, end .08.

As was necessary for cross-~validat the disorim-
inant functions, a program hed to be written to compute
predicted GPA's of the Cross-validation sample based
upon the equations obtained from the Original data. The
program then correlatad the predicted and actual GPA's
for the Cross~validation subjects. Since the task of
predicting Overall GPA's appeared to be similar to that r
for predicting Pirst Term GPA's the more stable Overall =
GFA coriterion was preferred for cross-validation. ¢

Table 12 also presents correlation deta from the
Cross~validation subsamples expressing the relationships
between the Overall GPA oriterion amd the value predicted E
from the 10 variable ecores when inserted in the multiple g
regression squations obtained from the analysis of the : '
Original sample. As would be expected, the multiple re-
gression equation based upon the smallest number of 4
Original scores, 30 for Engineering, showed the greatesy B
shrinkage. The least ehrinka%e was for the Technical |
group, which produced a slightly larger correlation in o
ocrose-validation then originally. This ocours by chance ,
every once in a while, and is certainly not considered |
of signifiocance here.
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SUMMARY AND CONCLUSIONS

In this seotion the questions raised in the Intro-
g::tiqn will be examined and some conolusions will be
Wile

It 18 worth repeating that because means were used
to estimate any miseing data, all calculated statistics
are smaller than if original data had been avalilable,
because error is increased.

l. Can students in the various surricula be
differentinted?

The enswer is affirmative at the .01 level of con-
fidence. This adds more evidence to that of Hoyt :
quoted above, supporting the conviction that technical K
students are different, and ought to have more differ- 4
entigl studies made of them. This would give students .
! interested in technical curricula more of the meaning- B
= ful data needed to make wise decisions. .

2, Can graduates be differentiated from non- 3
graduatea? =

The answer is affirmative from a statistical point
of view (at the .05 level of oonfidence), but question-
able from a practical point of view (since correot pre-
dictions were made only 58 percent of the time, com~-
par:? with a purely chance prediction rate of 50 per- .
cenv).

3« How ocan Grade Point Average prediction be
meximiged?

The factors are given by ths awitiple regressicn ,
4 coefficients in Table 12. The factors and the weights -
4 necessary {0 maximige prediction are different for each .

program.

This is evidence that each program is different in o

80 far as what makes for success in each programg in -

~ Other words, not only are the students who seleot the e -

programs differentiable, but the programs themselves g

are differentiable. This adds more weight to the oon~ 5
clusion that differential studies should be attempted. -

! b(. (i' ol
e

32 ' o \"7“\~\_N\\\u %
3 _\;\‘




¥y

4. How predictable is this junior college?

The statistical answer is given by the R's in Table
12. When the R's by program are compared with the .40-
+60 range Bloom and Feters (1960) give for differential
studies, it is seen that three of the twelve are below
the usual r:ns:%hlgggn gge %;a for a%l progr::; combined
are oompare e «55-.65 range for gene pre-
di{{ion, all three are below the usual range for senior
colleges.

As suggested in the introduction. this college es-
pouses the open door policy. The writers feel that the
results of this study are certainly not inconsistent
with this philosophy. It is hopea that the college it-
self will examine ‘the evidence and irferences here pre-
sented and see if it agrees with this conclusion.

From the above 1t is obvious that the college, if

~ it wished to, could use the results of this study in an

attempt to salvage some potential failures in this way:
Using the multiple regression equations appropriate to
each major curricula; the college might routinely pre-
dict GPA for these curricula for each entering student.
The student®s counselor might use theee predicticns if,
in his Judgment, they might be useful data in counseling
certain etudents about their choice of program. For
example, if a certain student had no real preference as
between the liberal arts and the technical programs,
and his predicted liberal arts GPA was 1.4 while the
prediocted teohnical GFA was 2.3, the counselor might

-use these data and the atandard errors of estimate, to

say something such as: "Research into the past experi-
ence of students at this college indicates that only
31% of entering students with measurable charsoteristics
like yours succeed in the liberal arts program. How-
ever, 64% of the students with test scores like yours
who took the technical program did succeed. Obviously
there woere lots of exceptions in both curricula, but

I thought you might like to know the apparent 'odds'

both for and against you, as far as research can hel ‘_g;f

us to figure these odds." ~

It is recommended that further research in the area .

of the present project try to concentrate on schools
that stress completeness 2f records. When half of the
students admitted to & school somehow manage not to
take tests that all students are suppcosed to take, it
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is hard to know whut to 4o about the missing data and
hard to be supremely confident of the results obtained.

It is hoped that many more Junior colleges will
examine in this same manner their various curriculsa,
especially technical, both to helg theilr own students

-counselors toward more realistio decisions and to
help themselves examine their philosophy and practice,
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Agriculture

Architecture

Ard

Biology

Business Adminis-
tration

Business Education

Criminology

Dental Hyglene

Pre<Dental

Bducation

Elementary kducation

Secondary isducation

tngineering

English

Forelgn lenguage

Foreign Service

Forestry

History

Home Eoconomios

Hotel Restaurant
Management

Journalish Adver-
tising

Law :

Liveral Arte-
General Education

Mathematics

Medical Technology

Medicine

Ministry

APPENDIX A
MAJOR FIELDS OF STUDY

1003
1006
1009
1012

1015
1018
1021
1024
1027
1029
1030
1033

1039
1040
1042
1045
1048
1051

1054.

1057
1060

1063

1066
1069
1072
1075

-

1036 -

Music Education
Nursi
Occupational
Therapy
Optometry
Pharmacy
Physical Education
Physical Therapy
Political Science
Psychology
Religious Education
Science
Social Welfare
Vete
Undecided
Other
Just Taking Courses
Certification
Business Terminal
Programs
Medical Seoretary
Secretarial
Science -
Stenographic
Technical Edu-
cation Programs
Civil Engineering
Design Drafting
Electronics
Cltrus Technology
Nursing Education
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Dade
Duval

Hillsborough

Pinelleas
Polk
Palm Beach
Orange
Volueia
Escambia
Broward
Alachua
Lake
Leon
Marion
Manatee
Sarasota
Seminole

APPENDIX B
INFORMATION ON STATISTICAL CARD

(Codes)

County

St. Lucie
Jackson
Osceola
Highlands
Pasco
Columbia
Hardee
Suwannee
Indiean River
Santa Rosa
Desoto
Madison
galfon
aylor
%bnroe
H:;g;ndo
Nessau
Martin
Okaloosa
Sumter
Bradfoxrd

Jbrtpraon

o
5endry
ashington
Holmes
Baker
Charlotte
Dixie
Gileohrist
Hamilton
Okeechobee
Calhoun
Franklin
Glades
Flagler
lafayette
Union
Collier
Wakulla

.Gult

Liberty




APPENDIX B

INFORMATION ON STATISTICAL CARD
(Codes)
(Continued)

* 19 la.. 37 Okla.
20 Me. 38 Oreg.
21 Md. 39 Pa.
22 Mess,. 40 R.I.
23 mmo 4]\- SO c&ro
2‘4 Hinn.* 42 SOMO
25 Miss. 43 Tenn.
26 Mo, 44 Tex,
27 Mont. 45 Utah
28 Neb. 46 Vt.
29 Nev,. 47 Va.
30 N.H. 48 Wash.
31 N.J. 49 W.Va,
32 N.Mex. 50 Wis.
33 NeYo 51 Wyo.
34 N. Car. 52 U.8. Prot.
35 N. Dak. 53 Perritory
36 Chio 54 Poreign

o Religion |
01 Baptist 09 Methodist
‘02 Catholioc 10 Presbyterian
03 Christian @ 1l Protestant
gg,g;garegazional %g ghriptign Sei.
05 Episcopal Ho preference
06 Greek Orthodox 14 None |
07 Jewish ~ 15 Other
08 Lutheran “ B |
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