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Executive Summary

~ Each quarter over one thousand students enter mathematics classes in the

General College (GC). These "developmental" courses are offered to help stu

dents learn basic skills in arithmetic and algebra and to prepare for college-

level mathematics courses. However, little is known about how successful these

courses are in facilitating mathematics learning, and how well students perform

in subsequent courses.

This study investigates student success in GC math courses and in sub

sequent mathematics courses both in the college and outside the college.

Particular attention is paid to "successful" students in GC 0631: Intermediate

Algebra.

The results may be summarized as follows:

• One-third of students enrolled in GC 0631 succeed in that course (earn A

~ and B grades).

• GC students earning A and B grades represent 11 percent of all students

enrolled in 0631.

• Successful students are most likely to be male, Caucasian students, younger

than 20 years old, in their first quarter of college, and not enrolled in

GC.

• Less than half of the successful students in 0631 receive A or B grades in

Math 1111: College Algebra.

• Although we are doing a better job today than five years ago in preparing

students to pass Math 1111, this result may be due to the termination of

Math 0009, and the resulting increase in non-GC students enrolled in

GC 0631.

~
• Only students who earn A's in GC 0621: Elementary Algebra (14% of all stu

dents in that course) are likely to succeed in GC 0631.
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• Very few students (12%) enrolled in GC 0625 succeed in 0631 the following

~ quarter.

These results indicate that it is not enough to require students to take a deve

lopemental mathematics class, as will be the case with the new base curriculum.

We must also make sure students are learning the mathematics in these courses

and are able to succeed in sequential courses. A recommendation is offered to

revise the instructional method used in the GC math courses, utilizing current

theory and research in mathematics education.

~

~
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Introduction

This project was initiated last February following a meeting of the General
College (GC) mathematics faculty. At this meeting, concern was expressed about
the newly revised course in Intermediate Algebra, GC 0631. To accommodate
increasing numbers of students due to termination of Math 0009, the course was
restructured using a lecture/recitation format similar to the format used in the
I.T. Mathematics department. However, there appeared to be some concern about
how well the course was preparing students for Math 1111.

The general belief expressed was that students needed to earn an A or B
grade in 0631 in order to succeed in Math 1111. This study was designed to
investigate the validity of that belief, and to develop a better picture of the
type of student who is successful in 0631. In carrying out this project,
several other questions arose, they related to how students in each of our
algebra classes perform in sequential classes. These analyses are included in
this report.

Method

A data base was designed and constructed based on names and ID's of all
students who earned A and B grades in GC 0631 fall quarter, 1987. For all of
these students, information was gathered and entered on to the database
regarding prior coursework in math, current collegiate unit, and year in school.
For GC students only, additional information was gathered from the GC Student
Base. This information included age, gender, birthdate, and scores on GC math
placement tests •

The data form used to collect and enter information into a d-Base III data
base is included in the appendix. The data base was used to summarize the
information listed above for students in the study. In addition, staff from the
GC Office of Research and Evaluation (ORE) assisted in obtaining aggregate
information on all students who registered for math courses in GC fall quarter,
and in obtaining grades for those who enrolled in Math 1111 winter quarter.

Comparison information was also obtained for students who took GC 0621 and
0625 fall quarter, to determine their success in sequential algebra courses
winter quarter (GC 0625 and GC 0631) •
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~ Results

A total of 485 students enrolled in GC 0631: Intermediate Algebra during fall
quarter, 1987 (See Table 1). About one-third of the students earned A and B
grades, one-third earned C or S grades, and about one-third did not complete or
pass the course.

Table 2 displays the distribution of A and B grades by college. Most of the
successful students (66%) were not enrolled in GC. The GC students enrolled in
0631 who received A or B grades represented 11% of all students in the class.

Most (70%) of the students who earned A and B grades first attended the
University of Minnesota in Fall, 1987 (See Table 3). About one-fourth of the
successful students had enrolled at the university prior to summer session, 1987.

Table 4 lists the previous mathematics coursework for students who succeeded in
0631. Most students did not take previous courses in GC. Less than 30% of the
students took and passed a GC mathematics course. Five of these students
actually received passing grades in GC 1445 or 1446. Twelve students received
passing grades in I.T. math courses. Eight of these students took and passed
0009. Nine students transferred one or two math courses from another post
secondary institution.

~

For the 52 GC students who succeeded in 0631 fall quarter, additional data were
gathered and analyzed (See Tables 5 and 6). Most of these students were male
(60%), caucasian (71%), and younger than 20 years old (62%). More than one
fourth of these successful students were minority students, and a little more
than one-fourth were 20 to 25 years old.

The algebra placement scores for successful students were surpr1s1ng: only 37%
of the students had scores appropriate for placement in 0631. Almost one-half
of the students were below the recommended cut-off score of 29. The mean score
(25) and median score (026) were both below the recommended cut-off score.

Table 7 compares the grades for all 0631 students who went on to enroll in Math
1111 the following quarter. Using grades A to F only, there was a correlation
of .62 between 0631 and 1111 grades.

The students who earned A or B grades in 0631 were most likely to earn A or B
grades in 1111, although only 43% of the successful 0631 students were also suc
cessful in 1111. If C grades in 1111 are deemed successful, then 84% of these
students were successful in 1111.

Students who received C grades in
do poorly in or fail 1111 (39%).
or F) in 0631 were most likely to
of D, I, N, F or W).

0631 were most likely to earn a C (41%) or to
Students who received less than a C (D, I, N
not complete or pass 1111 (76% received grades

In order to gain some perspective on the numbers of students succeeding in
intermediate algebra, data were obtained from a study conducted in 1982 (See

~ Table 8). These data were based on 2 different versions of intermediate
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algebra: 1445, or a 2-course sequence: 1443 and 1444. The proportion of stu
dents receiving A and B grades were higher for 1443 and 1445, and about the same
for 1444.

Of the 340 students included in the 1982 study who proceeded on to Math 1111,
23% earned A or B grades, and a total of 51% passed with an S, C or higher.
This compared to 26% of the 0631 students who earned A and B grades in Math 1111
during winter, 1988, and 64% who earned an S, C or higher.

Table 9 lists the distribution of students' grades in 0621 and 0625 fall quarter,
and 0625 and 0631 winter quarter. In each group, a higher proportion of stu
dents earn C's than A's or B's. More than one-third of the grades in each group
indicated failure to succeed in or to complete the course. In 0631 during
winter, 62% of the students did not earn a passing grade of S, C or higher, 44%
of 0625 students in winter did not pass 0625, and 40% did not pass 0621 during
fall quarter.

Table 10 shows a comparison of grades in 0621 and sequential grades in either
0625 or 0631. All of the students who earned A's in 0621, selected 0631 as
their next course. Most of these students (60%) earned A's or B's in 0631,
while 24% did not pass or complete the course.

Only seven percent of the students who earned B's in 0621 earned A's or B's in
0631. Sixty-five percent of these students did not pass or complete 0631. The
students who earned C or S grades in 0621 were most likely to fail or withdraw

• from 0631 (70%).

Of the 29 0621 students who went on to 0625, those who had C
represented 34% of this group. Most of these students (60%)
complete 0625. Almost all students who had not completed or
did not complete or pass 0621 (39%) nor 0631 (48%).

or S grades in 0621
did not pass or
passed 0621 (31)

The last comparison involved grades for 51 students in 0625
who went on to take 0631 in winter quarter (See Table 11).
students (12%) earned A or B grades in 0631. Slightly more
received C or S grades in 0631, and most (61%) did not pass
course.

Discussion

during fall quarter
Very few of these
than one-fourth
or complete the

The discussion will be organized around the major questions driving this study:

1. What is the profile of a successful student in 06311

2. How well is 0631 preparing students for 11111

3. Are we doing any better with the revised course than in the past?

4. How well are 0621 and 0625 preparing students for sequential courses?• SUCCESS.4
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~ 1. What is the profile of a successful student in 0631?

The successful students who earned A or B grades in 0631 represented
one-third of the students enrolled in the course. These students were most
likely not enrolled in GC, and were in the first quarter of college at the
university. Consequently, this was a first post-secondary math course for
most students.

The GC students who were successful represented only 11% of the total
students enrolled. These students were most likely to be male, caucasian,
and younger than 20 years old. Their algebra placement scores were most
likely to be lower than the recommended cut-off score.

2. How well is 0631 preparing students for 1111?

Although grades in 0631 are somewhat predictive of grades in math 1111,
only 43% of. the successful 0631 students received A or B grades in 1111. A
larger percentage (84%) passed with a C or higher. C students in 0631 were
most likely to be C students in 1111, although 39% did not succeed in or
pass the course.

~

~

These data suggest that students earning A or B grades in 0631 have the
best chances of succeeding in 1111, although they may have to work con
siderably harder to earn A and B grades. Students earning C's in 0631 are
almost equally likely to pass with a C or not succeed in 1111.

3. Are we doing any better with our revised courses?

Slightly more students (a gain of 3%) are getting A and B grades in 1111,
and more (a gain of 13%) are passing 1111 with an S, C or higher than six
years ago.

We seem to be doing a better job of preparing our students to pass college
algebra, although this result may be due to increased numbers of non-GC
students enrolled in 0631, who might have enrolled in Math 0009 if that
course were still offered.

4. How well are 0621 and 0625 preparing students for sequential courses?

The students who earn A's in 0621 are most likely to earn A's or B's in
0631, although 24% did not pass or succeed in the course. Most B students
(65%) from 0621 and C or S students (70%) were more likely to not succeed
in 0631.

Most of the C students from 0621 (60%) who enrolled in 0625 did not succeed
in the course, and almost all students who were not successful in 0621, but
registered for 0625 or 0631, were equally unsuccessful in either course.

Very few students who enrolled in 0625 were successful in 0631 the next
quarter (12%). Most (61%) did not pass or complete 0631.

Only students who earn an A in 0621 can feel assured of succeeding in 0631.
0625 does not appear to be preparing students to succeed in 0631.
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~ Recommendation

Our courses seem to be best serving a large percentage of non-GC students,
and a very small percentage of GC students. These students tend to be younger,
enrolled in their first term in college, and are primarily caucasian males.

Since GC serves large numbers of students enrolling in mathematics courses,
and because we are not providing successful experiences for a majority of these
students, we need to rethink our teaching methods in light of increasing the
chances of success for more students. If a majority of students enrolled in one
course do not succeed in the next sequential course, something is wrong.
Perhaps it is the lecture/recitation format. Perhaps it is the continued
approach to teaching mathematics that has not worked for these students in the
past. Perhaps it is the way we deliver content, practice skills, and compart
mentalize knowledge.

Current theory and research in mathematics education support the need for
an alternative to our current instructional methods. This information should be
utilized in revising our course. The data included in this report should serve
as baseline information as new approaches are investigated and the success of
future students is monitored.

~

~
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Table 1

Distribution of Grades
in GC 0631 Fall 1987

(N = 485)

Grade N !

A 69 14

B 92 19

C 150 31

D 43 9

N 6

• s 23 5

w 45 9

I 22 5

F 35 7

•
TABLE 1
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Table 2

Distribution of A and B Grades
in GC 0631 by College

(N = 155)

GC CLA Other Colleges
Grade (N=52) (N=99) (N=4)

N ! N ! N !

A11 13 25 26 26 0 0

A10 6 12 23 23 0 0

B9 18 35 22 22 25

B8 15 29 28 28 3 75

•
*At the time the data base was set up, 155 A and B grades in GC 0631 were
recorded. A later retrieval from the UM Student Base yielded 161 grades. The
5 additional grades may have been turned in late or were the results of grade
changes •

• TABLE2
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Table 3

Distribution of Grades by Students' First-Year Term

First term at U of M

Prior to
Fall 87 SS 87 Summer 87

Grade (N=109) (N= 10) (N=36)

N % N ! N !
A 48 44 5 50 15 42

•

•
TABLE3

B 61 56 5 50 21 58
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Table 4

Previous Coursework in Mathematics
for Students Who Earned A & B Grades in 0631

GC Coursework

Course

1445
(N=5)

1435
(N=12)

1434
( N=3)

. 1433
(N=1)

1439
(N=1 )

Grades

A or B
3

10

3

o

C or S
1

1

o

o

o

D, N or W
1

o

o

•
1446
(N=3)

I.T. Coursework

0009
(N=12)

0006
(N=3)

1005
(N= 1)

1142
(N= 1)

1008
(N= 1)

1111
( N=8)

o

4

2

o

o

o

4

o

o

o

o

2

4

o

o

8

•
TABLE4

Outside of GC

(N=9)

Transferred 1 math course: 5
Transferred 2 math courses: 4



Table 5

• Profile of GC Students
Who Earned A & B Grades in

GC 0631, Fall 1987

(N=52)

Characteristic N !

Gender

Male 31 60

Female 12 23

Missing 9 17

Ethnic Background

Black 2

American Indian 0 0

• Asian American 5 10

Chicano 5 10

International 2

Other Hispanic 3 6

Caucasian 37 71

Age

Less than 20 32 62

20 to 25 15 29

Older than 25 3 6

Missing 2 4

• TABLE5
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Table 6

Scores on GC Math Placement Test
For GC Students Who Received

A and B Grades in 0631

Algebra Scores N

0-16 3 6

17-28 21 40

. 29-35 19 37

Missing 9 17

Mean Score: 25• Standard Deviation: 5.8

Median score: 26

• TABLE6



Table 7

• Grades in Math 1111, by Grades in GC 0631

(N=253)

Grade in
Math 1111, Winter 1988

Grade in
GC 0631

A B C D S I,N or F W
Fall 1987

N ! N ! N ! N ! N ! N ! N !
A 21 36 19 32 13 22 1 2 a a 3 5 2 3

(N=59)

B 6 8 11 15 42 56 4 5 a a 7 9 5 7
(N=75)

C a a 5 6 34 41 10 12 0 a 29 35 6 7
(N=84)

• D a a a a 2 15 1 8 a a 8 62 2 15
(N=13 )

s 2 17 8 2 17 8 8 5 42 a a
(N=12)

I, N or F a a 1 13 2 25 a a 0 0 4 50 13
(N=8)

W a a a a 1 50 a a 0 a 1 50 a 0
(N=2)

Pearson correlation between GC grade and Math grade

(Grades A-F) only) .62
p < .01

•
TABLE7
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Grades in Math 1111 for Students Who Took GC Math Classes
(N=340)

N !• A or B 77 23

C or S 94 28

Lower than 169 49
a C

•
*From Garfield, J. (1982). The General College Mathematics Program, 1932 to

1982: An Historical Perspective. General College, University of Minnesota •

TABLE8
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Table 9

Distribution of Grades in 0621 Fall,
0625 Fall and Winter, 0631 Winter

Fall Grades Fall Grades Winter Grades Winter Grades
in in in in

0621 0625 0625 0631

(N=457 ) (N=138) (N=94) (N=389)

N ! N ! N ! N !-
A 63 14 26 19 10 11 32 8

B 80 . 18 25 18 8 9 41 11

C 117 26 37 27 17 18 65 17

D 50 11 12 9 10 11 36 9

• F or N 65 14 19 14 17 2 90 23

S 9 2 2 2 2 7 2

I 24 5 3 2 7 7 48 12

W 49 11 13 9 23 24 68 18

V 0 0 0 0 0 2 1

•
TABLE9



Table 10

• A Comparison of Grades in 0621, Fall 1987
and Grades in 0625 and 0631, Winter 1988

0625 0631
Winter 1988 Winter 1988

(N=29) (N= 171)

0621
D, F D, F

Fall 87 A or B C or S N, I W A or B C or S N, I W
(N=198)*

N ! .N ! N ! N ! N % N ! N ! N !
A 0 0 0 0 a 0 0 0 27 60 7 16 6- 13 5 ~ 11

(N=45)

B 4 7 1 2 r 2 0 0 4 7 9 16 32 58 4 7
(N=55 )

C or S r 3 4 6 9 0 0 0 0 10 15 33 49 14 21
(N=67 )

• D, F 0 0 i 3 8 26 4 13 1 3 2 6 6 19 9 29
N, I
(N=31)

*Students who continued on in 0625 or 0631 Winter, 1988

•
TABLE10
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Table 11

A Comparison of Grades in 0625, Fall 1987
and Grades in 0631, Winter 1988

(N=51)

Grades in Grades in
0625 0631
Fall 87 Winter 88
(N=51)

D, N
A B C or S I or F W

N ! N ! N ! N ! N !
A 2 22 3 33 3 33 1 11 0 0

(N=9)

B 0 0 1 8 6 46 5 38 8
(N= 13)

• C or S 0 0 a 0 5 26 13 68 1 5
(N=19)

D, N 0 0 0 0 0 0 8 89 11
I or F
(N=9)

W 0 0 0 0 0 0 0 0 100
(N=1)

•
TABLE11
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0631 Study
From Grade Report:

ID

Name --------------
0631 Grade Section n---- ----
College _

Students with A's & B's
(11,10) (9, 8)

Year 1 2 3 4 5 Other

From CRT or Transcript:

First Year/term ---------
Grade

GC 1445
GC 1435
GC 1434
GC 1433
GC 1431
Math 0009
Math 0006

• Other UM math

Math courses transferred
from other colleges

Quarter Grade Quarter

Course

Course

Math 1111, Winter 1988

No.

No.

___ yes no---

Grade ------
Grade ------

Grade---


