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SOME VARIATTIONS IN FROBARTILITIES
or

SUCCESS, FPAILURE AWD DROPCOUY

THE. PROBLEM

Currently thare is muzh telk sbeout sducational ~zcouv L=
abllity. College &nd University budgets are belng dr “ically
curtalled snd school bond issues heve besn turnec dcwn by the
voters., Educational instituticns everywhere are scurrying round
trying to f'ind every means possible to save rioney. One urce of
Increasing the cost per student in Conmpunity Colleges 1s h. lact

that many students enrcl) in classes twhat they do not complefe.
For example; it is estimated that it costs $2.07 per student
per hour to educate sftudents "ait Bl Camino Coilegz. Ther “ore,

e

if one student drops a 3 unlt class walch moeis 18 wa. 8 Tor

3 hours per week, he has cost the district $93.00, and gained
nothing. The problem, as T see 1t, is basically & performuance
problem of the type dlscusssd by Robert F. Mager In Analyzing

Performance Probloms or 'You Reaglly OQughts Wanna® .” We have

here a discrepancy between an actusl arnd s desired result. It
1s desired that s student complete the course in which he enrolls.
When a student doss not complete the course, we have a discrepency.

If we could eliminate this discrepancy, %then the cost per

student would diminish because more students would bs completing
their courses at no additlional cost for the teacher time or

egqulpment necessary for the course,




THE PURPOSZE

A~ e it

The ultimate purpose In stuc wing ths problem of students
dropping courses 1s to develo; . mathod of minimizing the
number of dropouts, and maxim: ., the number of students
succeeding in the courses. Tho purpose of this prelimlnary
study is to analyze pressntlv -vaile ole data in terms of success,
fallure, and dropjlng of courses.

. Ag a3 result of thir opreliminar: study and other analysas
I have complesed 1t 1s my intention to attack the prcolem of
ninimizing droponis ¢ d maxlmlzing successes through the lmple-

mentation of self-in: iructional material.

THl_METHOD

.The method of Investigating this problem involved the
following procedurss:

l, Review of literature.

2. Collection of data.

3. Analysls of data.

Review of Literature

In reviewing literature, the most productlive source of
information turned out to be tne ERIC documents.

The ERIC flles contain & vast variety of studies of academic
achlevement and studles of dropouts. For example; Nancy Bush

Preas dld her doctoral dilssertation on ™A Study of the Relationship




be tween Selected Variables and Acacdemic Achlevement In a Community
Coll«age."11 Her study was based on the assumption that academic
achievamens can be measured, estimated, and predicted with accu. ey,
She used the following =ix predictors: SAT - Verbal, SAT - Math-
ematics, Bnglish Coop, Mathematlics Fre-Test, High School Grade
Point Average, and High Schcol Rank. In a survey of 50 Community
Colleges conducted Ly Dean W. Seibel13 in 1966, he found that
96% of all junior colleges surveyed administered achievement tests
in English and Mathematirs %o e:. tering students for the purpose
of placement in courses. This Indicates tnat at leuast an effort
is made to properly place students 1n courses at a level most
conducive to tneir succeeding,

In a study of "Some Dimensions of the Drop~Out Problem in
Apprenticeship Training"8 done by Ronald W. Johnson for the
New Brunswick Department of Labor at Fredericton in 1967, he
used data from existing files and from a questionnaire filled
in by former employers and district supervisors. He found that
apprentices completing tralning were significantly older and
had more daspendents. He stated that although discrepanciles
appeared on the questicnnaires, it appeared that the dropouts
did not lack intelligence or adequate education, but did lack
Interest, which showed up in poor attendance, frequent illness,
and tardiness.

In a study carried out in 1970 by Michael Szabo and John F.
Feldhusen5, they used the method of applying a modified multiple

regression model to data regarding intellective and personality




varlables as related to succeszs 1n un lndependent study science
course. By use of the multiple regresslon analysis they found
the most stable predictors to be the rcstraint scale of the
Guliford-Zlmmerman Temperament Survey. high school rank, SAT -
Verbal, CEEB -~ Mathematlcs, and bigh school social studles grede.

In The Publlc Junior College, The Fifty-rifth Yearbook of

the Natlonal Society for the Study of Educationlg Lawrence L.

Be thel reports that many junior colleges have a high drop-ut

in vocational programs because of hligh ewployment opportunities,
even bosfore the individual has completed hils vocational prepar-
ation. He aliso polnts out tﬁat the foremost concern of the junior
college is to prepare the student at least adequately in terms

of general breadth and specific skills.

As a result of revliewlng literature about retention and
dropouts, it is obvious that most studies are concernesd with
dropping out of tctial programs, or predlciling success in college.
My concern 1is not thet broad. - I intend to attack the problem
right at its source -- the 1individual classroom. I am concerned
about students dropping specific coursses, rather than whole

programs or completely out of college.

Collection of Data

Collection of thé data was not the simple task I had expected
it to be. Due to & lack of communication and bureaucratic red
tape my acqulsitlion of some desireable data was impeded tc such

a degree that I was forced to use an galternate source of data.

o)




Therefore, two differont sets of data were actually analyzed.
All of the data analyzed were made available through the co-
operation and help of Henry Mansfield, Jr., Dean of Mathematics
and Englnoering at E1l Camino College.

The data actually analyzed were obtained from grade records
in a1l Mathematics courses taught at Bl Camino College from the
Fall Semester, 1963 through tho Spring Semester., 1968, excluding
all Surmer Sessions. Additional data were analyzed for the
Elementary Probability and Statistics ccurse (Mathematics 71! from
its Inception in Spring, 196li throuzh Fall, 1970, excluding the
1970 Summer Session for which the data were unavallable.

The data about all Mathematics courses were analyvzed by
three major categories - High School level courses, Calculus
courses, and Other courses. The number of students in each

category are as follows:

High School - 20,141
Calculus - 7,666
Other - L,85L
) Total 32,671

The Mathematlics 7 deta involved a total of 1376 students,

648 from Fall Semesters, 567 from Spring Sewesters, and 161 from

Summer Sesslons.

Analysis of Dats

The data regarding all Mathematlcs courses was initislly

analyzod by individual courses. Probabllities of success, failure,

ERIC .

IToxt Provided by ERI



end droppling a course were determined for sach course. For this
analysis the following definitions will be used: success ia de-
fined as a grade of C or better, fallure is defined as a grade of
D or ¥, and dropping includes all W grades (W indicates withdrawal)
or NG which represents no gracde.

The method of analysis actually applied to these data was
to set 95% confidence limits cn probability estimates of success,
fallure, and dropping of each Mathematics course, and chen deter-
rmine whether or not these limits actually included the value for
the population considered.

The courses wors broken down into three major categoriles:
1) High School level courses, 2) Calculus courses, asnd 3) Other
courses. REach category was considered as a population, and the
segparate courses in each population wsare compsred within their
own population.

A graphical compariscn of probability versus grade lsvel

of the course was carried out for probabilitlies of success, fallurs,

and dropping a course. Another graphical analysls was done {or
probability versus time for the Elementary Algebra course.

More complete information was avalilable regarding the Math-
ematlcs 7 course (Elementary Probability snd Statistics). For
this course the hour of the day each class section was taught was
avallable, along with a teacher code number.,

A statistical test of the null hypothesis that the probabil-
itiea did not differ for day classes versus night classes was

made for success, fallure and dropping the course. Chi-agquare

O
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analyses were carried out to detormine whether or not there was

any varlation by semesters, or by teachers. The regular semester
Mathematics 7 clagsses {excluding summer classes) were used to
estabiish prcbabilltlies of success, fallure, and dropplng. Ninety-
five percent confidence limits were determined for these prob-
abilitles. Corresponding probabllities were then established

for each teacher and checked to ascertain whether or not thay

fell within tne 95% confidence limits set by the regular semester

populatlion.

ANALYTICAL RESULTS

These results are presented here in two parts: 1. Results
of analysis of all regular semester mathematics courses taught
&t El Camino College from the Fall Semester, 1963 through the
Spring Semester, 1968, 2. Results of analysis of Mathematics 7

data at El Camino College from Spring, 196l through Fall, 1970.
Part 1

In this analysis conservative 95% confidence limits were
set on individual course probabllity estimates. The formula used
to set the limits was (5:&%..10 The tabulations on the following
pages summarize these results for each of the categories, High

School Courses, Calculus Courses, and Other Courses.




RESULTS OF SETTING 95% CONFIDENCE LIMITS
oN
PROBABIIITIES OF SUCCESS, FAILURE, ANIUD DROPPING
OF
MATHEMATMICS COURSLES
SUMMARY FOR HIGH SCHOOL COURSES
Population Data:

Total Number of Students = 20,141
Total Number of A,B,C grades 7,417 pPg *® . 568

Total Numbsr of D,F grades = 4,593 Pp = .228

Total Number of NG,V grades = 8,040 Pp = 399

Total Number of Incompletes = 91 pp = . 005
Sumnary of Sumnary of Summary of
A,B,C gradss D,F grades NG,W grades

Low High High Low High High Low  High High
Ps Limit Limit Low PF Limit Limit Low PD Limit ILimlt Low
A 8038 .30 .29 .31 Low .21 .20 .22 Low .48 .47 .49 High
B 1400 .39 .36 .42 \15 12,18 Low .45 .42 .48 High
D 3679 .44 42 46 High.2h .22 .26 e32 30 .34 Low
C 2311 .40 .38 .42 High.26 .24 .28 High.34 .32 .36 Low
25A 2238 .33 .31 o35 Low .30 .28 .32 Higho35 o33 .37 Low
25B 914 .38 .35 .41 027 24 30 High.35 .32 .38 Low
4O 1561 .52 49 .55 High.l7 .14 .20 Low .30 .27 .33 Low

Course n

10
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RESULTS OF SETTING 95% CONFIDENCE LIMITS
OoN
PROBABILITIES OF SUCCESS, FAILURE, AYD DROPPING
OF
MATHEMATICS CCURSES

SUMMARY FOR CALCULUS COURSES
Population Data:

Total Number of Students = 7,666

Total Wumber of A,B,C grades = 3,230 Pg = o2l

Total Number of D,I" grades = 1,885 Py = o246

Total Number of NG,W grades = 2,528 Pp = o330

Total Number of Incompletes = 23 Py = »003
Summary of Sunnmary of Summary of
A,B,C grades D,F grades NG, W grades

Course n Low High High Low High High Low Bigh High
r Ps 1imit Limit Low PP Limit Limit Low PD Limit Limit Low

1A 2835 .33 31 .35 Low .32 .30 34 High.35 .33 .37

lB 131}8 ' l{-O ° 3? o ‘1; ° 23 20 ° 26 ° 3 ? ° 34‘ o lfo High
iC 691 .58 .54 062 High,1l7 .13 o2l Low .24 20 028 Low
sA 1128 ° 3? 03"} ° 14-0 Low . 23 ° 20 ° 26 ° l'-f-C' ° 3? o i+3 High

5B 408 .52 .47 .57 High.l& .13 23 Low 29 2L 34
6A 762 .55 .51 .59 High,19 .15 023 Low .26 .22 .30 Low
6B 494 .62 .57 .67 High,17 .12 .22 Low .20 .15 25 Low

11
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RESULTS OF SETTING 95% CONFIDENCE LIMITS
Oon
PROBABILITIES OF SUCCESS, FATLURE, AND DROPPING
OF
MATHEMATICS COURSES

SUMMARY FOR OTHER COURSES
Populatio wata:

Total Number of Students = 4,864

Total Number of A,B,C grades = 2,668 Pg = <548

Total Number of D,F grades = 716 Pp = o147

Total Number of NG,W grades = 1,462 pp = 301

Total Jdumter of Incompletes = 18 Py = 004
Summary of Summary of Summary of
A,B,C grades D,F grades NG,W grades

Course Tow High High - Tow THgh Wgh — Tow —TIgh HIgh
Ps Limit Limit Low FPF Limit Linit low PD Limit Limit Low

1 887 .48 .45 .51 Low .20 ,17 .23 High.32 .29 .35

L 563 .51 .47 v 55 218 .14 22 231 27 35

7 578 .42 .38 .46 Low .12 .08 .16 46 42 .50 High

8 32 44 26 .62 .00 ,00 ,18 256 .38 .74 High
10 540 .56 .52 60 .14 .10 .18 .30 .26 .34
38A 1541 .60 .57 .63 Iiigh.l4 .11 .17 25 22 .28 Low
38B 723 .65 .61 €9 High.1l1 .07 .15 24 .20 .28 Low

12
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In the analysls by grade level,one course (Mathematics & -
Linear Algebra) was excluded because it was only offered twice
on an experimental basis, and only had 21 students in the Spring
of 1957 and 11 students in the Spring of 1968. The courses were

arslzned grade levels aa follows:

Grade Level Course
9 A
10 B
11 D, 25A
12 G, 25B, LO
13 1A, %A, 1, L4, 7, 38A
13.3 1B
13.5 583, 10, 38B
13.7 1¢
14,0 6a
1.8 58

The fractional grade levels were used on the college level courses
where t v were part of a year sequence. For example; 1lA, 1B,

and 1C covers the same material that 5A, 5B does. Since both
sequences are actually the first year of college calculus, the

1A, 1B, 1C sequence was assigned levels of 13, 13.3, and 13.7,
while the 5A, 5B sequence was assigned 13.0 and 13.5. The high
school level courses were assigned the grade level at which they

are usually taught in high school.

11
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The graph on the following page shows the probabllitlies of
success, fallure, and dropping versus grade level for two klnds
of classes. The calculus courses are shown sSeparately from
grade 13 through 1l4.5. All other mathematlics courses are graphed

from grade 9 through 13.5.

14



PROBABILITY VERSUS GRADE LEVEL
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tarough Spring, 1968. (All probabilities are based on initlal
enrollments, thus eliminating a bias dve to no grade (NG) drops. )




PROBABILITY:

1l

Since the Elsmentary Algebra courca (Mathemautlcs A) involved
several changes and much sxperimentation over the period of time
studled, I declded to exumine a graph of the success, fallure,

and dropout probabllitiss as related to time. The graph is shown

below,
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Paurt 2
The analyais of the Mathematlcs 7 classes compering the
dey and nlght clagses produced the following table showing

numbers of successes, fuilures, =nd dirops.

Day Clasages Night Clagses Totals

Number of Successes 391 302 693
Humber of Failures 31 32 113
Number of Drops 306 264 570
Totals 778 598 1376

A slmilar table showlng corresponding probabilities and cal-

culated 4 -~ values usling the formulalh'w

P(dey) - P(night)

# % JE(tota1)] J1-p(tocal )y ;L.m%m" ;.T:_%i“;:_'ﬂ’]
is shown hers.
Dey and Night Z
Day Classes KNigh Classes Comhined
P{Success) .502 503 .505 .Cl1
P(Failure) .104 .054 .079 .32
P{Drop) «393 RN 415 176

The Chi~+. uare analysis for sernester variatlon resulted in
the following table showing cbserved values and oxpected values

for numbers of cases. The expected values are shown in parentheses.

17
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Fall Spring Summer Totals
Number of 3uccesses 31 (326) 285 (285) 90 (81) 693
Number of Fallures 55 (53) 52 (46) 5 (13) 113
Number of Drops 279 (269) 22€ (236) 65 (67; 570

The calculations resulted in a Chi-squsre value of 5.987, with
l}, degrees of freedom. Since Summer Sessicns produced a Chi-square
value of }}.835 contributing to the total cf $.987, a second Chi-
square analysis was cuarrlsd out to compare Regular Semesters as
one group versus Summer Sessions. This resulted in a Chi-square
value of 5.587, with 2 degrees of freedom.

The Chi-gsquare analysis for teacher varistion was done from

the following table of observed and expected values.

Instructor No. 28 31 ho 51 73 75 Totals

Number of Successes 83 347 39 gl 27 23 603
(69) (326) (68) (82 (39) (19}
2 9 107

Number of Failures 18 L1 1L 0
: (12)  (58) (12} (1) (7) (3)

269 73 69 L2 15 505

Number of Drops 37 >
(57) (273) (57) (7C} (32)  (16)

This table resulted in a Chi-square value of 61.57, with 10
degrees of freedom. Since one teachsr alone contributed & Chi-

- square value of 30,99 to the total value of 61.57, it was decidsd
to examine these data in terms of conservative 95% confidence

1imits. This resulted in the following table.

18



RESULTS OF SETTING 95% CONFIDENCE LIMITS
ON
PROBABILITIES OF SUCCESS, FAILURE, AND DROPPING

OF

ELEMENTARY PROBABILITY & STATISTICS COURSE

SUMMARY FOR INSTRUCTORS

Population Data:

Total Number of Students =
Total Number of A,B,C grades
Total Number of D,F grades =
Total Number of NG,V grades =

467 < pg < 520

1,215
603
107
505

2059 < pp < +117

PS 2 496
pp = .088
Bp = 1416
Conservative 95% Confidence Limits on Pgs Pps and pp:

387 < PD < 445

Summary of Summary of Summary of

A,B,C grades D,F grades NG,W grades
Instr. n Pg Result Pp Result Pp Result
28 138 .602 Above Limits .130 Above Limits .268 Below Limits
31 657 .529 Above Limits  .061 Insignificant .410 Insignificant
49 137 .285 Below Limits .182 Above Limits .533 Above Limits
51 167 .503 Insignificant .084 Insignificant .413 Insignificant
73 78 346 Below Limits .115 Insignificant .539 Above Limits
79 38 .606 Above Limits  .000 Below Limits .394 Insignificant

19




18

CONCLUSIONS

The charts showing the 95% confidence 1imits indicate that
considorable variation exists in the success, fallure and dropout
probabilitles. Examination of the same data graphically (see
graph on page 13) show a definits relationship between the prob-
abllitles and grade level of the course. T'e success rate improves
as the level risea and the dropout rate decreases for higher
level coursesa. This is only what 1s to be expected, since the
better students are going on to the higher levels. The cream 1s
rising to the top. However, some of the cream sours at the start
of the calculus sequence of courses. While all other courses
have a prohabllity of success equal to .53 at the grade 13 level,
the calculus success rate is only °3h, whilch 1s between the
success rates for levels of 9 and 10. From grade 13 level on
through the calculus sequence the pattern established by the other
courses is duplicated.

The graph (sze page 1li) showilng the elementary algebra rates
for each semester segquentlally depicts a marked increazs in the
success rate with a corresponding decrease in the dropout rate.
Whether this was serendlpital or not is unkown. Retrospective
examination revealed that in the Fall of 1965, half of the elemen-
tary algebra classes were t ught in large groups of 100, and the
other half in regular classes of 30 students. In the Spring of
1966 and thereafter, all of the elementary algebra olasses were
taught in groups of 125 students. In all cases, the large groups

of 100 und 125 were taught by a team of two teachers. It must

20
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also be polnted out that team teachlng was not the only Innovation
over this perlod of time. Textbooks were changed several times,
the examinations were chunged, and even the course content was
somewhat revised. Another effect which should not be ,overlooked
1s that changlng to team teaching msthods moved somu teuchers out
of.the elementary algebra course.

The analysls of the eslementary prob -7 11ity and statistics
course data revesaled the fact that there 1s no significant differ-
ence in the probabilities of success, fallure and dropout when
comparing night and day classes. The calculatlons gave standard
normal dlstributlon Z values of 011, °3h2, and .176 respectlvely
for differences in success, fallure and dropout,

Two Chl-square analyses of the data by semesters revealed
no dependence on ssmegsters for the numbers of successes, fallures
or dropouts. The first of these was calculated for ¥all, Spring
and Summer semesters separately and resulted in a Chl-sguare
value of 5.987 with L. degrees of freedom. A% the .05 level of
significance, the critical value for (hi-square is 9.488. Since
the Summer Sesslon data produced over 80% of the total Chi-square
value of 5.987, a second Chi-square value was calculated comparing
two semester categories instead of three. This comparison of
regular versus summer resulted in a Chi-square value of 5.587,
which is still insignificant at the .05 level where the critical
value 13 5.991 for two degrees of freedom., However, it is
significant at ths .10 levdivof significance. This may be due

to the fact thet the student population is somewhat different

21
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for thia particular course in the summer. Some of the summer
students are from four-year colleges, some of them are even
graduste students, and some are advenced placement high school
students.

The Chi-square anelysls for lcacher variation showed a great
deal of varlation exlsts among teachers. The Chl~square value
for 10 degrees of freedom turned out to be 61.57. The critical
value at the .05 lsvel is only 18.307. Even at the ,005 level the
eritical value is only 25.188, much less than the calculated
value of 61.57. One outstanding feature of thls comparison was
that one teacher alone contributed a Chi-square value of 30.99 to
the total value of 61.57.

The setting of 95% confidence 1lmiis on the probabllities
of success, falilure and dropout revealed that the same teacher
who contributed the largesst value to the Chl-aguare total was
below the lower confidence limit for success, and above the hilgher
limlt in both the failure and dropout categories. This analysis
also showed that only one of the 2ix teachers involved had prob-

abilities that fell within the 95% limits in all three categorlies.
SUMMARY

The purpose of this study was to analyze avalilable data in

terma of success, failure rnd dropping of individual courses. The

literature review carried out revealed that there is a great deal
of information available concsrning dropout studies and prediction

of academlc success. Most of the research reviewed showed that

22
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the dropout research is usually concerned with completely
dropping out of college or total programs. The study carrlied

out by Szabo and Feldhusen5 was typical of the research Involving
speciflic courses In that they were concerned with predicting
academic success. My major concern is to attempt to minimlze
dropouts and miximize success in individual courses. '

The results of this study show conclusive evidence that
success increases and dropouts decrease as the students progregs
through mathematics courses. Thls, of course, is only what 1s
to be expected as a result of the better utudents progressing
furthe_ar° The separation of the calculus courses from the others
at the grade 13 levellindicates that some attentlion s nesded
here. Elther the students prior preparation is lacking, or the
teachers of the beginning calculus are expecting tco much from
the students. This is an area in need of further investigation.

The Chi-sguare analysis crevealed a very significant differ-
ence in probabilities of success; fullure and dropout dependent
upon the teacher involved. Furthermore, the 95% confidence
1limits established for the probabilities clearly identified
teachers having significently different probabllities from the
total group. This type of analysls could be a very ugeful tool
in determining teacher effectiveness. _

These results clearly indicate that the dropout problem 1is
. not exclusively the problem of the student or the counselor. |
'Indeed; it 15 definitsly a ﬁroblem of the teacher as well;

This beling the case, I Intend to attack the problsm of minimizing

23
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dropouts and maximizing success throuzh the development and use
of self-instructional material for students in my classes,

My recommendation is that every Communlty College classroom
teacher examine the success, failure and dropout rates in his
or her classes, and then make a super effort to increase the
successes and decrease the dropouts. W“What I mean is real effort

by the teacher, not simply blaming the counselor or the student,

24
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