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Preamble

Originally, the title of this paper was A Remedial Mathematics
Program at the University of Minnesota." A number of my colleagues
expressed their discomfort due to the use of the word "Remedial" when
. referring to the General College Mathematics .Program. While a
"remedial" mathematics program means that the courses offered are
designed to help students overcome deficiencies which they have in the
- area of mathematics, the word has derogatory connations to many
people; it implies that these students are somehgw less able to do the
work than others. The word 'developmental', which does not have any
stigmas attached to it, better describes the General College Mathemat-
ics Program. Our students are developing their mathematics skills;
they are at a particular stage in their mathematical growth.

Introduction

The purpose of this paper is to provide detailed information
about the mathematics program of the General College. | have found,
during my consulting visits to other colleges, that viewing the
details of other mathematics programs helps me to visualize the
strengths and weaknesses of the GC program. Hopefuily, you will find
some good ideas which you can use in the mathematics program at Yyour
school. -

I will begin with some backgrouna information on the General
College and follow this with an overview of the structure of our
mathematics program and - how it ‘has developed and evolved over the

years. This will be followed with a discussion of the changes which
will be made for the 1983-84 academic year, and the rationale for
those changes. | will conclude with a brief description of some of

the special mathematics programs which the General College offers, in
conjunction with other organizations, to special groups of students.

Let me begin with some background information on the General
College. v

Background

The creation of the General College in 1932 enabled the Universi-
ty of Minnesota to 'broaden both its academic program and its services
to Minnesota by establishing an open-door college with a new and
innovative curriculum" (Moen, 1983). Over. the years, one of the major
tasks of the college has been to prepare its students in the basic
skills areas so that they would be able to effectively compete in
regular college courses. The college also serves as an *Yexperimental
educational laboratory" for the University of Minnesota. Within the
last ten years, there have been two Masters theses and- four Ph. D.
dissertations written concerning the GC mathematics program alone. At
present, there are 2 more Ph. D. theses in-progrecs’. For those of you
interested in the details of the research which we have done on our
mathematics program, the references are given in the appendix (page
17). The faculty and administration of the college are very interes-
ted in trying new approaches to instruction and programming at the
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college level. .

ar

The General College is one of 15 colleges within the University
of Mihnesota. |ts students comprise approximately 3400 of the 45,000
students at the University. About bhalf of the GC students are
freshmen and close to 85% of all GC students are working toward a two
year Associate in Arts degree. Many of them will discontinue their
college training after the first two years, but some will transfer to .
other colleges, such as the College of Liberal Arts or the School of
Manangement,,‘and complete a four year degree. About 15% of the
students will enroll in one of the lnd|V|dually designed Baccalaureate
Programs offered by the General College. Those of you interested in
more information on the unique degree programs offered by the General
College can contact me about this.

In accordance with its . '"open door" policy, any high school
graduate from the State of Minnesota may enter the University of
Minnesota through the General College. The college also accepts
‘students with GEDs, and even some who have not finished high school or
the equivalent.

The majority of the students who enter the Generai College do so

. because - they could not gain acceptance to another college, due to
their poor academic backgrounds, or because they wanted to work on
their basic skills before competing in regular college courses. As a

result, the skill levels of many of the students who enter the General
College are rather low -- some beginning as low as the second grade
level. : : .

<
-

Overview of the General College Mathematics Program -

The General College mathematics.prégram consists of three pafrts:
placement testing, content courses, and tutorial assistance. I will
discuss each of these in turn.

¢

1. Placement testing:

u
-

All students who enter the college are required to partici-
pate in the General College Placement Program (GCPP). This is a
series of tests of reading, writing and mathematics which are used
to determine the skill levels of the students so that they may be
placed into the appropriate college courses. Students who score
poorly on these tests are strongly encouraged, by their advisors,
to take skills courses early in their college careers.

Included in the appendix (pages 18-25) is a copy of the
mathematics portion of the GCPP, along with the answer key, the
percentile ranks of students tested in 1980 and 1982, and the
cutoff scores used to determine which classes students should

take.

If anyone would like to use this test with their own
students, feel free to do so. | only ask that you let me know
that you are using the test and, if you collect any normative data

. on your students, such as percentile ranks, that you send me a

copy of the results.
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While ‘looking at the percentiles, you will note that there
has been little change in the scores over the past three years. . .
Jf you examine some of the questions on the GCPP, you will see
that many are quite elementary, -but a significant portion of the
students cannot work out the answers correctly. Remember, these
are, for the most part, entering coliege freshmen.

-

‘3

2. Course Offerings: . , | .

Since the test is used for placement purposes only, and not .
to measure achievement, its content is closely geared to the i
content of our developmental mathematics courses. | have included
a6des§ription of the GC mathematics courses in the appendix (pages
26-29) . ‘

Thé courses are scheduled so that our three main courses,
1434 -~ Math Skills Review, 1435 - Elementary Algebra, and 1445 -
Intermediate Algebra, are offered during the same hours of the
day. This allows students to switch from one class to another
during the quarter without major disruptions in their class
schedules. wWhile only a limited number of students actuaily do
change classes after the quarter has begun, it »'is important to .
offer students this option. Some students register for a course
and then discover that the, content is either too easy or too
difficult for them. By\ allowing students to transfer between
courses, usually during the first week of classes, students are .
given a chance to revise their course selection decisions.
Without this opportunity, students who were misplaced during o
registration might have to wait until the next quarter before .

_ taking the proper mathematics class. Most GC students can not

afford this loss of time (and, possibly, loss of financial aid if
their total credit load falls below the twelve credit minimum
needed to qualify for aid in most programs) . .

n

3. Mathematics Tutorial Center:

The third component of the mathematics program is the Math
- Tutorial Center.. This is a Jarge room which is staffed by Y

faculty, graduate’ teaching associates and undergraduate teaching
assistants. Students can drop in between 9 am and 2 pm each
school day for help with mathematics problems. Two tutors are '
available each hour and,”while many more tutors would be required
to meet the demand; the students benefit greatly from the help
they receivé. The Center serves approximately 2000 students per
quarter. Sixty-five percent are GC students and the rest:are from
the College of Liberal Arts or other colleges on campus. ®Most of
the assistance which we provide is for GC 1445 - Intermediate
Algebra (55%), but a good deal of.assistance is for courses which
are only offered by the School of Mathematics (30%), including
college algebra and calculus.

it should be noted that the GC mathematics program is completely
separate from that of the School of Mathematics. GC offers courses
ranging from arithmetic through intermediate algebra, while the School
of Mathematics offers courses from intermediate algebra-through the
graduate level. We do not share faculty, assistants. or other (,
: resources. In fact, there are no mathematicians on the GC facﬁlty --
g our faculty are all education oriented. '

-l g o




Development of the GC" Math Program 2

As you can see, the General College offers students a wide range
of cholce in courses and services.

This was not always the case. In 1973, the mathematics faculty

‘developed a program for arithmetic and elementary algebra which was -
based totally on the progirammed instruction model. The courses were

almost identical in content to the nnes GC.offers today, but the
delivery of instruction was accomplished via semi-programmed textbooks
and audio tapes. The instructor and teaching assistants acted as
individual tutors to the students "and did no ‘lecturing.». The class
size, in 1973, was thirty students with one instructer and one
teaching as&istant. The control was ingreased to forty-five, in 1975,

and an additional teaching assistant was added. Approximately 25% of

the students who registered for the course earned no credit, while the
remaining 75% earned an average of two credits per ten week quarter.
A credit consisted of successful completion.of a single content area:
whole numbers, fractions, decimals, percents, measurement, signed
numbers, equations, factoring, rational expressions, or radicals.

While the programmed method of instruction was nighly successful

for some students ({some, in fact, earned ten credits in a single

quarter), for others it was a failure (they earned no credit). The

majority of the students were only marginally successful. Since the

course was less effective than had been hoped, the mathematics faculty
decided; in 1978, to experiment with placing some students:into
homogeneous groups which would receive the traditional lecture method

of instruction. In these classes, the instructor, rather than the .

textbook, served as the primary. source of new information. The
content was the same as for the programmed classes. :

It soon became evident that the .lecture classes were more
effective for some students, while the programmed classes were more
effective for other students. A research project was undertaken to
determine whether or not it could be predicted which type of
instruction would more closely match the individual learning styles of
individual students. This study in Aptitude X .Treatment Interactions
was successful in identifying the student attributes which interacted
with the mode of instruction to cause differential effects on l'earning
math’. However, the amount of pretesting needed was too great to be of
practical value in actually placing students into cqurses 8n a regular
basis. '

The study did show, however, that if student characteristics were
ignored, students who took the lecture sections were more successful
than those who took the programmed courses.

Based on- this research, the mathematics program was changed in
the Fall of 1980 in order to give students more of a choice in the
types of courses they could take. The three* choices were, and
continue to be, as follows: .

1. Lecture Classes: R

These classes follow the traditional lecture approach to
teaching math. They generally meet for forty-five minutes per
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day, five days per week, for ten weeks. The first’ten minutes of
each class hour is used for answering student questions and the
remaining time is used for lecturing. Homework “‘is assigned,
¢ollected, and graded each day by a teaching assistant, and
returned to the students on the following class day. |If you Pefer
to the. _course- descriptions, you will noté that the classes are
1431, 1432, 1434 . and 1“35

2. Programmed Instructlon in.a Classroom Setting:
This class follows the programmed instruction model whlch we

have used for the past ten years. The class meets for forty-five
minutes per day, five days per week for ten weeks.' While in

class, students study from their textbooks, do homework exercises, .

- receive help from the instructor of teaching assistants, and take
‘tests. The textbook serves as the primary source of instruction
while the instructor and teaching assistant act only as tutors.
ThIS course is described as 1433 in your handout.

3. Programmed Instruction on aﬁ.lndependent Studijasis:

ThPs class follows the programmed instruction model in that
students study, from a textbook, cn their own. However, students
are. not required to come to a classroom five days per week. The
students study on an independent basis and, when they- need help,
come ‘to the Mathematics Tutorial Cenfer to work with mathematics
tutors. The students are less closely monitored by the faculty
supervisor than those in the programmed study classroom course.
When students are ready for tests, they contact the instructor,
during specified hours, for the appropriate examination. This
tourse is described as™ 1439 in your handout.

The above mentioned courses are taught by four “mathematics
professors, four science’ professors, (working in mathematics part
time), and eight graduate teaching associates.

. ]

A listing of summary statistics on GC mathematics ~courses is
given in the appendix (page 30). As you can see from the char, the
lecture classes have a higher average of student credit hours earned
. than do either of the programmed study courses.

Students are placed into the courses based on their scores on the
mathematics placement test, and on their own personal preferences for
working in lecture or programmed instruction classes. |t should be
noted that some students pick the programmed instruction classes
because they do not want to attend class and/or they feel that can
Jearn the material on their own at a faster rate than that ‘possible
within a mare structured lecture - format. As you can see from the
chart, this is rarely the case. -




Changes in the Program for 1983-84

~

I3

Based on our " experiences over”the past three years;Aand due to
>

the fact that the University of Minnesota is experiencing severe
budget’ cuts, the GC mathematics program wlll be ‘'undergoing some
,changes for the 1983-84 academic year. .

1.

Changes in 1431 and 1432 Basic Mathematics:

L]

These two courses will probably not be offered in the future.
They were designed to help students who scored at the absolute
bottom of the mathematics placement test (what we call level A) .

Such students have great difficulty working with the four basic
operations of addition, subtraction, multiplication and division
of whole numbers. They typically cannot do the most elementary
operatlons with fractions or percents, and they do not fully know
thelr multlpllcatlon tables. :

These courses have been offered to small groups of-students
(the class size is typically 30) with the hope of heiping them to
learn arithmetic at a relatively slow - pace over & period of
two-ten week quarters. Students were given extra tutorial help
outside of class and the courses were always taught by one of our
more experienced mathematics teachers who-had shown, in the past,
great skill and patience in working with-slower students. The
courses were difficult to teach from the standpdint of the low
skill and motiviation levels of the students and the high amount
of energy expended by the.instructor to keep the classes running
smoothly In addition, the courses were expensive bécause the
class size was only two thirds of the size of a 'regular" class.
As a result, the investment in faculty and teaching assistant time
was greater than for other classes. Unfortunately, it is general-

'ly more expensive to teach slower, high risk students than other

students.

With the budget cuts which the college is experiencing, the
courses have become too expensive to offer. The result is that
students at the low end of the_ability/achievement scale are being
given less of an opportunity than they had in the past to improve
thei~ mathematics skills. Consequently, these students’  must
certainly have a lower probability of sucessfu]] completton of a
college degree program.

Changes in GC 1434 Math Skills Review:

This course has been the standard arithmetic course for the
past few years. The total enrollment per year has been about 500
students. Over the past three years, it has been observed that
there are general}y two types of students who take this course:
a) those who had learned arithmetic at some time in the past but
_ who have forgotten the rules and need.only a brief review,
b) those who never really learned the concepts of arithmetic and.
need extensive work, not only in learning the rules, but also
in learning the basic concepts of arithmetic.

°
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These two types of students usually score at different levels
on the .mathematics placement test. Those needing only the brief
review tend to score at the upper end of the cutoff =-- in the
range of 13 - 19 correct on the 25 question arlthmetnc pretest.
Those scoring at the lower end, in the four to twelve range,
probably need a more extensive ‘course in arithmetic skills. The
group at the lower end of the scale would not include those
students who need to’ work on whole numbers; this whole numbers
group would be funnelled into one of the programmed instruction
courses since the Iowest level lecture courses will not be offered
next year. 7

In order to accomodate students in both of these “groups, a
placement test will be administered on the first day of class to
all students.registered in 143k. A minimum of two class sections
of 1434 will be offered in a single time period so that the
classes may be broken up into two mcre or less homogeneous groups.
It is expected that a group of about fifty students will form the
class which needs the brief review of arithmetit, while a smaller

group of about thirty students will form the class which needs the

in-depth study. In effect, the more able students will be
subsidizing the less able students. (they will be placed into
larger classes than would normally be offered). However, since
the high-scoring group of students will need fewer college

resources to learn the material, we feel that they will not be
hurt 'by this procedure. In addition, classes are organized so
that the group of high- scorlng students will move- through the
material more qU|ckly. .

"As with all GC courses, if a student disagrees with the
placement testlng outcome, that stu t may choose to enroll in’
the class which he/she feels~Will be most beneficial. The

placement procedures are used only to advise students, not to
force them into doing something which they do not want to do.

i

" The sections of 1434 for the high-scoring and low-scorlng
students will be organized as follows:

a) High-scoring sections of 143h:

! This class will meet three days per week, forty-five

» minutes each .day, for ten weeks. The topics covered will be
the same as for the current version of 1434, but the number of
credits will be reduced from .five to thrze. This course will

count as one-fourth of the dquarterly teaching load for a
faculty person. Upon completion of this course, students will
be ready for ‘elementary algebra.

b) Low-scoring sections of 1434:
This class will meet five daysl per wéék, forty-five

minutes each day, for ten weeks. The content will be
essentially the same as the current version of 1434, except

that more time will be spent on a review of whole numbers and |

the material will be <covered inm moce depth than in  the
high-scoring sections of the. course. ‘There will be more
teaching ‘assistant help outside of class so that students can
work with their own special tutor, rather than having to go to
the Mathematics Tutorial Center and compete with other stu-
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3.

dents for tutorial help. Since this course meets for five

days per week, and will be more difficult to ‘teach than the
high-scoring sections of 1434, it will count as one-half of
the quarterly teaching load for a faculty person. Upon
completron of this course, students will be ready for elemen-

tary algebra.

It is hoped ,that the increased time spent in class  and
the extra tutorial help available for the students will
increase their probability of success in this course, and in
-subsequent mathematlcs courses.

\\,

-

PossLble Future Changes in GC lh35 Elementary Algebra:

This elementary algebra lecture coursze will remain the same
for the coming year.. However, if the High-Low experiment proves
successful with arithmetic students, it may be tried.in the
elementary algebra courses. Here again, it is suspected that
there are two types of students -- those who have had elemehtary
algebra in high school and who on}y need a review of the material,
and those who have nevér had. the’course or who need to completely
relearn the material.

~

et
=

Change> in GC 1443 and GC lbhh, the Two Part Course in Intermedl-
ate Algebra:

The intent of breaking'Up the srandard intermediate algebra
course into two parts was to allow students to take intermediate
algebra at a slower pace than would normally be required. While
the idea was sound, and the courses worked well for many $tudents,
it was discovered that many were not willing to Spend two quarters
in a mathematics course which could be completed in one quarter.
Most of them seemed to opt for, trying to take the regular
intermediate algebra course+and, if they were. not successful in
the course, to drop it midway through- the quarter and register for
it again the following quarter. As. might -be expected, this
strategy did not work well, but it was difficult to convince
students of this fact before they tried’it. Some students even
dropped the intermediate , algebra course and then signed up for
college algebra the follownng quarter, thinking it was a different
course and that they might be better: able to understand the
material. l : l

As a consequence, the enrollment for 1443 and 1444k was rather
small and, in the face of budget cuts, it was'decided not to offer
the courses next year. Perhaps they will be revived in the
future, for it is felt that the theory is sound, even though the
application left something to be desired.

L4 . - .

Changes in GC 1445 Intermediate Algebra:
GC 1445 is our most popular mathematics course. It is taken

mostly by GC students, but it draws a significant number of
. -

-9-
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‘students from other colleges as well. - @

This |s a very difficult course for stﬂdents as ut represents
the transition from the more concrete mathematics,courses in
arithmetic and elementary algebra to the more abstract college
algebra and, calculus courses offered by the mathematics depart-
ment. Many students attempt to take the course without adequate
preparation jin elementary algebra (either they had elementary
algebra a number of years ago, or they received grades of C or -D
in élementary algebra) In the past, a considerable amount of
review work on elementary algebra was done in the course, but that
left insufficient time to fully cover the topics of intermediate
algebra. Currently, it is assumed that students who register Tor

1445 have a strong background in elementary“algebra dnd little .

review js done. As a consequence, the success rate in the course
ranges from 50% to 80%, with the average being around 70%. .

In the coming year, the GC mathematlcs faculty will“be
experlmentlng with the structure of the course for the purpose ‘of
making it more effective while reducing its cost. This project is
being supported by a grant from the Northwest Area Program-.on
Active Learnlng. : : ‘

3

students in order to reduce the faculty time needed to teach a
given number of students. While novone likes having to increase
class size, it seems to be the least oneorous :of three possible
choices. The other possibilities considered include reducing the
rumber of students who may take the course each quarter (this is
not practical because of the overwhelming demand for the courses) ,
or increasing the teaching load of the faculty (the faculty feel
.that they are already stretched to the limit with teachlng,
research, advising, committee work, etc.). ;

It was also felt ‘hat simply tripling cfass size would have a

significant adverse affect on the students, especrally those who

we consider to be "high risk." In the LO- student classes, students
were able to ask questions of the instructor at any time during
the ‘lecture. Such student-teacher int¥ractions would be very
difficult, if not impossible, in a 120 student -lecture class. It
was feared that the students would feel alone in the class and
become more passive in their learning processes. Tn-grder to
increase the active learning which should take place ~in_ a
mathematics class, it was decided to experiment with a cooperati
iearning model for next year.

Using this model, students will be organized into small study
groups within the larger lecture setting. Students within these
groups wa]l help each other learn the materlal of the course.

The cooperative learning mode] is certa'nly not a new idea;
it has been tried by many educators in a number of different
subject areas. In fact, in 1978, one of our instructors, Susan

Knoblauch, did her Ph. D. thesis on cooperative learning in the

programmed versions of the GL arithmetic and elementary algebra
classes. ) ‘

T mpdel which Knoblauch used enjoyed some success in the
progra ed instruction classes and it was felt that‘ the model

. =10~
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The sizes of the classes will be increased frof 40 to 120



being n a large University and toward cooperative Tearning.

' could be modified to make it highly successful in the*farge 1445

lecture classes. ‘ -

A The theory and structural organ' aticn of the course will be_
as follows: - . : o

Currently,f students in~-intermedlate algebra are forced to
work 'in & competative environment. This is especially true. in

~classes where grades are determined using * specified percent of

students at each grade'leyel (i.e., by utilizing a grading cuqye).

Under the new structure, students will be taught how to Teafn '

in 'small groups, how to interact with each other in a cooperative
way, and how to teach each other for the mutual benefit of both
the teacher and student. It is expected this will bring about an

.improvement ih the students' levels of achievement, and in their

attltuces toward mathematics, as well as their attitudes toward

L]

The organization will be such that the classes will meet for
two hours per day, five days per week, for ten weeks. - Each class
will begip with a uestion and answer period. Students will ask
guestions which wnllqh‘

the homework assignment for that day. The instructor and a
teaching assistant will circulgte and work with the groups. If
necessary, the- instructor may ' address the class, or ask a
representative of a particular group to do so.

The instructor will have four main duties in the class:
a) present new material to the class .as a whole,

b) answer geneﬁal questnons“from the students,

¢) help |nd|V|dual “groups to work effectlvely and efflclently.

-

d) help the groups interact among themselves -and with the rest of
the class. , , !

There will be two types of homewor k asslgnments:

a) regular yﬁmework assignments which would be glven to students

in regular algebra classes,

>

b) asslgnments anolvnng group dynamics (there will be a number

of these at the beginning of the qguarter and fewer, and fewer

as the quarter progresses).

Gnvung the above asslgnments WIII help students to learn the
mathematical material of the course, as well as the technlques of
working cooperatively in groups.

a
.

It is expected that ‘the following interactions will take
place during each class period: .

a) Student-stqdent {nteractions: While ln class, students will

-]l-

e answered either by the instructor of by
‘other groups of students. The instructor will then .lecture to the
class as a\whole on new'.material. After the - lecture, students’
will break lp into groups to discyss the new material and work’ on

L
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be assigned “to small groups (three to five students in each
group) . Within these groups, students will be expected to
help each other with the concepts which were presented in the
lecture, develop and discuss strategies for solsing problems,
and present the strategies and solutions to the class.

b) Student-teacher interactions: While the groups are-in ses-
sion, the course instructor will be working with the various
groups .on both the content of the course and on ways to make
the group dynamics more effective. The teacher will facili-
tate interactions between students®within groups and between
groups. It is expected that different groups will solve
problems in different ways and it will be the task of the
instructor to make sure that these various ways of finding
solutions will be presented to. and dfscussed by, the class.

- S — —_—— N
c) Student subJect matter interactions: By helplng students con-
ceptualize, verbalize, present, and explahn various ways of
looking at and solving problems ‘in algebra, the students will
become more involved with the subject matter and with each
other. It is expected that students will try to devise
- creative ways of solving problems rather than following the
standard methods which are usually taught in algebra classes.

At the present time, there are no mathematics classes offered
by the General College which use a cooperative learning format.
However, this year we have begun to experiment with double hour
(versus single hour) mathematics classes. The teacher lectures -
during the first hour of class and helps students on an individual
basis during the second hour. These classes worked very well and
our experiences with them will be of great help in the design of
some of the details of_ the double hour cooperative learning
classes. _ . :

Most of the GC mathematics classes currently are taught using
the traditional forty-five minute lecture method of teaching- in
which there is'limited interaction between individual students and
teachers and no interaction between students while in class. If
this experiment proves successful, it will cause a major change in
the classroom environment in GC mathematics classes.

*“The students will be expected to participate in the coopera-
tive learning aspects of the course, and they will be expected to
make -a good faith effort to work with each other and the teacher.
It is hoped that the students will internalize enough about
cooperative learning to enable them to change from being passive
learners to active learners. :

Since each class will run for two periods, the students will
be given class time t¢ work in groups. There "will be no
requirement for students to work cooperatively outside of the
classroom. However, it is hoped that they will begin to develop a
sense of working together which will transfer to other areas of
thenr studies.

"
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Special ﬂathematics Programs Offered by the General College

-

In addition to the regular, day school offerings of developmﬂntal
mathematics, the General College, in cooperation with other depart-
ments on campus, makes special purpose courses and programs available
to specific groups of students. These special programs include the
following:

1. Math Anxiety Program:

This -program, offered” through Continuing Education for Women,
was begun in 1975 with the purpose of reducing the anxiety toward
mathematics experienced by many adults. |t was originally devel-
oped to heip women, but about 10%¥ of the 3000 people who have
participated in the program to date have been men. The program
has four parts: : '

a) A three hour Math Anxiety Diagnostic Clinic where the mathe-
matics skill “levels and levels of mathematics anxiety of
students are assessed, and the causes and possible cures of
mathematics anxiety are Qgesented and discussed. '

b) Mathematics classes where mathematics content is taught. The
arithmetic and elementary algebra classes are offered one
night per week, for two and one half hours each night for
sixteen weeks. Two instructors are available to work with
students -- one lectures on specific topics while the other

- tutors individual students. This model allows Students to
choose, within one class, whether they would like to study
mathematics in a programmed instrugtion setting or using the
traditional lecture format. For your information, a course
syllabus is included in the appendix (pages 21-34).

c) A Math Anxiety Support Group, ‘which is a structured program,
led by a counseling psychologist, and designed to help those
students with very high levels of mathematics- anxiety. = The
group helps students to develop specific tools for deating
with mathematics anxiety that are applicable to various
mathematics situations. "

d) The Math Tutorial, where students may receive individual help
outside of class, from mathematics tutors.

.The program has proved very successful and has been offered
not only on campus, but through a-number of businesses in the Twin
Cities area, |nclud|ng UNIVAC and Northwestern Bell Telephone.

2. Contiﬁuing Education and Extension (night SChool):

The General College has been offering mathematics courses ~ to

night school students for quite some time. Students who take

_ thece classes are usually working forty hours per week during the
day, while at the same time pursuing bachelors degrees from the
Lniversity in the evening and on weekends. Most of the students

p . ‘ . . . Y . ul’ . R \
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only need a review of the rules and procedurés in order to use
mathematics as a tool in other classes. An equal number of men
and women take the classes.

The model used for the arithmetic and elementary algebra
classes is identical to that used for students in the mathematics
anxiety program classes. The only difference is that the clases
run for three hours per night for ten weeks and students may earn

college credit for the courses.

The Summer Institute:

This eight week summer program, offered through the Office
for Minority and Special Student Affairs, was developed in 1978 to
assist minority and special students with their acclimation to the
University of Minnesata. |t provides work in basic math, English
and study skills to students who will be entering the University
in the Fall Quarter for the first time.

The mathematics classes offered include arithmetic, elemeh-v
tary algebra and a mathematics topics course offered by the School
of Mathematics for students whose basic skills are adequate.

The courses run for two and one half hours per day, five days
per week for eight weeks. The main source of information is the
lecture, but there is a considerable amount of practice work - done
in class and there is extensive interaction between .students and
instructors. In addition to the regular mathematics content, a
significant amount of class time is spent discussing how to study
math, the uses of math, and the frustrations of studying mathemat-
ics and how to deal with them. Class size is limited to twenty
students and tutorial help is available for four hours per day
outside of ciass.

Counseling support is also available to students to help them
with personal, social, economic and school related problems.
. , )
The Summer Institute has been very successful with the high
risk students which it serves. Most of the students finish the
mathematics courses with passing grades and continue with their
mathematics learning in the Fall Quarter.

Other Programs:

The GC mathematics program is flexible enough to enable the
faculty to offer courses tailored to the specific needs of
particular groups of students. Special sections of the regular
classes have been %et up for students in the PEP and TRIO
programs. These are federally funded retention programs which
where designed to help students stay in school wuntil they. have
earned their degrees. The mathematics classes offered through.
these programs closely follow the model used in the Summer
Institute; two hour classes are offered with both lecture and
tutorial assistance available in and outside of the classroom.

These programs also provide students with a good deal of
-14-
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assistance and support from the counseling division of the
college. It has been found that many students do not succeed
because of personal, social, or financial problems and not
necessarily because they cannot cope with the course content. The
counselors and course instructors work closely together by ex-
changing information on student Pproblems and progress in the
‘classes. By doing this, many problems are prevented from affect-
ing schoo! performance in an adverse way. Students also feel much
more comfortable with the knowledge that both the faculty and
counselors are taking an active interest in their performance in
school and in their well-being outside of school. Early interven-
tion is a key to the success of these programs.

The mathematics section of the General College has also
developed and offered basic mathematics courses to other groups of
students, including courses for inmates at Stillwater Prison,
groups of Asian students (who speak little English), student
athletes, local communities (through neighborhood high schools) ,
the Humphrey Institute for Public Affairs, and others. In each of
these offerings, the structure and content of the courses are

.adjusted to fit the particular needs and abilities ~of the

- students.
Conélusion
_ This concludes my presentation. | hope' you have found some
useful information in what | have said. |If anyone would like to

contact me for more information or discussion my address and phone
number are listed on the handout. o

Reference

a
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h1932-1982," General College Newsletter 30:4 (February, 1983).
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Research Concerning the GC Math ProSram NCTM Detroit Meeting
Doudlas Robertson ) 15 April» 1983

Druvay Cunthia A. *A Comrarison of the Froblem-Solvind Stratedies

Used and the Order in which Thew Are Acauired By Math-Anxious . and

j Non-Math-Anxious Students Enrolled in Collede-lLevel Mathematics

¢ Coursesy® DNoctoral Dissertation (im rrodress)y University of
Minnesota.

Garfieldy Joan E. "An Investidgatior of Factors Influencing éﬁudent
Attainment of Statistical Concertey" Doctoral Dissertationy
University of Minnesota» 1981, ‘ ) '

Knoblauchy Susanm F. "Gain Score Analusis of the Effectiveness of an
Individualized Frodram in Mathematics (Arithmetic and Elementary
Aldebra) for High School Students®" Unrublished Masters Thesesy
University of Minnesotar 1974, ’

Knoblauchs Susan F. "An Investidation of Affective and Achievement
Outcomes in 3 Collede Arithmetic and Elementarwy Aldebra FProdram
Using Four Treatment Goal Structuresy" Doctoral Dissertation»
University of Minnesota» 1978, (Dissertation Abstractsy vol 39y
12y #7203-A) . :

Robertsonv Dousglas F. *Use of the Electronic Calculator as an
Instructional Aid inm the Learnind of the Concert of Fercerit in a
Collede Level Course in Basic Mathemsticsy® Unrublished Masters

# Thesisy Universituy of Minnesotar 1976, ‘

Robertsony Doudlas F. *An - Investidation of Artitude Treatment
Interactions (ATI) with resrect to Frodrammed and Lecture
Treatments in 3 Collede Course in EHEasic Mathematicss" Doctoral '
Dissertationy University of Minnesotay 1979. - (Dissertation
Abstractsy vol 40y #9y r4940-A) )

Whitey Carol M., "An Evaluation of Three Instructional Stratedies
Using Diadnostic Tests and Audio-Tared Studw Instruction in an
Individuslized Remedial Mathematics Frogram for Collede Studentsy®
loctoral Dissertationy University of Minnesotar 1978.
(Dissertation Abstractsy vol 39y #6y r3412-A)

For furthey information contact?

Mathematics Coordinator

General Collede

University of Minnesots ‘ .
106 Nicholson Hall ‘
2146 Pillsbury Drive Southeast

Minnearolisy Minnesota 55455

Iloudlas F. Robhertson |
(612) 373-4026)
I
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GC Math Flacement Test ’ Winters 1981

This is 8 test of gour knowledse of arithmetic and elementasry
salgebra. This test is very imrortanrt becsuse it will be used to helr
rlace wou into the mathematics course which is most arrrorriate for
you (i.e.» the course which is neither too easw nor too hard for
someone with wour level of skill in msthematics?s The test will be
used for advising and rlacement purroses onlyy and will not count
in wour dgrade for anw class. ~— '

Work out each of the followind rroblems on seratech Parery select
the correct answer from the five choices giverns and then record BOUP‘\\
choice by marking the arerorrisate box on the answer sheet., Use a #2
or softer rencil. ’ : ' '

8ince this is 8 rlacement testy it is to wour advantade not to
make wild dguesses., If wvou have no idea a3s to how to work 3 rroblemy
leave that answer blarmk on vyour answer sheet.

ﬁleaée 00 NOT WRITE om this test rarev, It will be used again
with other students. . '




e
GC Math Flascement Test . | . Winters 1981

1. FRound 49,927 to the nearest hundrad? ’

3) 49,800 i) 492+900 c) 49,920 3} 49:930 e) S50r000
2. Add:? 7129 + 764 4+ 24022 + 78 -

3) 10,993 h) 105003 c) P¥993 ) 94923 . e) 9,893

3. Subtract?! 10,101 - 197

a) 10,904 b) 9,904 c) 9,804 d) 9,004 . . e) 1,004

4, Multieluet 756 1 98

a) 64,088 b)) 73,588 c) 73,988 d) 74,088 e) 74,188

a) Q?é ) 206 c) 285 R1 o) 2+961 95'314 R4
6. 6 certain make of car dets 20 miles rer gallom of #a3s., How many
miles can the car g0 on 5 ga8llons of das?

a) 25 ) 4 ¢) 100 d) 1035 oe) 115

7. If six arrles cost 96 centsy what is the cost of two arrles?

a) $.16 b)Y %32 cf .48 d) $.24 ) $1.92
8., Find the missing numeral in the follosins? 5 _r ‘
| B — Bk ”
a8) 35 ) 30 c) 7 ) 5 e) 40
9, Write 8s an imrrorer Tractiorn? u%
a) 39 By 30 - c) 32 d) 28 e} 39
S 8 8 8 -
" 10,  Reduce to lowest terms! 27
90
a) 9 m 3 c) 9 4y 1 e) 1
10 10 - 30 15 3
11, Multirlws? 1 5 2 - ‘
3 X & X155 . |
O ‘ . 2 O B i
ERIC ay 7 ) 5 ©) 1 & .1 e) 1
= 25 . 24 ?  -19- 144 - 36




" G6C Math Placement Test . : Uinterr 1981

12.

13.

14,

16,

17.

18.

19,

Multiplws u%’ X 2%

a) 15% b) BI% o) ; _ d) 11 e) SI%
Divide? % s % :
a) gi h) -35 ) 5 d) 24 e) 11
- 7 1y i) 1xy
Addt 3, 05 L, 7
7tz t1s
» 2 3 ‘ 1 1 15
a) 43 i t) T c) ZTU | o) 205 e) 75:
Subtract? 4% - 3%
.1 ’ 1 7 1 7
a) ln- . ) lﬁ c) 17-6- d)_,ZF ‘ e) -é-

Joe’s basketbhall tesm lost a close éame by a8 score of &7 to 65,
If Joe made 2/5 of the 65 roints scored bw his teamy how many
roints did he score? ‘

3) 42 ). 26 c) 20 d) 16 e) 13

Add!  3.458 + 1,72 + 407 ﬂ
3) 3,637 - h) 5.248 ) 5.878 d4) 4,248 €) 36,37

Subtract?! 5 - 3.67

3) 1,33 B) 1.43 c) 2,33 d) 2,43 e) 1.32
uﬁuitiplst .24'x 1.9
3) 340 L b)) 3640 @) 3.60 d) 360 e) 0360

AN

Dividet'\\Qb : .02
AN

a) 1,300  h) 130 e) 13 - . d) 1.3 C @) .13,
NG z, |
Write as a decimalt\\%;
R N | - B 5
2) .08 b 12.5" .\\c\) 125 91 d) 225 e) .8

2“(\\ | : .




GC Math Placement Test oo Wintery 1981

22, Change to a decimal! uz%%P
8) 0425 B) 425 C) 40~\J ) 4206‘ ) e) 42.5

23, Change 1.20 to s rercent S ’ .
a) 012%5% h) J125% ) 1.25% d) 12.5% e) 125%

24, A shirt was on sale for 1°A off the regylar rrice of $16.~u. What
was the sale srice of the shirt?

a) %1,995 b) $11.30 c) $14.20 ) $14.30 _ e) $14.40

In a3 recent bhaskethall dgamer Salls made 21 out of 30 shots. What
- rercent of her shots did she make? , .

I
1]

8 70% . b 3% ) 60% o 9 o) 7%

\

********************x*********************x***xx**********x***********
Turn vour answer sheet over and begin marking Wour asnswers on auestion
number S1. There are no auestions numbered 26 throush 50. , .
**********************************************************************

o 4

51, Addt -10 + 8

a) 18 ny 0y -2 4y 0 e) -18 . .
59, Evaluates -9 - b

8) 15 by 3 0) -3 Ty -7 e) ~15
S3 . Evaluate! fS - (=)

) 12 by 2 ¢) ~2 R TRET &) ~12
54, Multirld! (-3) x (~2) x (-5)

a) 150 B) 90 c) 30 d) ~30 &) ~90
55, 30 2

- Evaluste! 6 + T D 2

a)'7 b) 8 o) 18 4) 16, - - GerEo o




GC- Math Placement Test ? Winters 19281

- 56. Simpliful 8X + (-2X)

a) 10X h) 6X g) 5X d) ~6X e) -10X
57, Gimplifu! -2XY2 4 3XY + 4XY
¢ a) SXy2 by 5x2 y3 ey X2 4 axy
d) -2XY2 § 7XY e) -2xY2 4 7
58, Simelifut  2(X + 3Y) + 5(X - Y) SN - . .
8) 7(2X + 2Y) B 7X 4+ 2Y e} 7X + Y ) 7X + 8. @) 3X + 11
59, Simeliful 42X + 1) - (X - 2)
3) 7X + 6 b)Y OX +2° ) 7X + 7  d) 3X + 2 e) X - 1
60+ . Choose the smallest riumbher? 1y 8y Oy ~2y 5y *1.3.
a) 1 B) ~1.3 @ 0 & -2 e) 5
61, Simeliful (X2 )(x3) : L b }
a) (X2)6 ny X1 c) x6° ) 2x% ey %d !
. X | ‘
62+ Simplifus x2y3 o : o o
T xy 5 N
a) 1 b) x3y8 oy xv.2 4y xy "2 .e)’xvll
63, Solve for X! X + 7 = 4 .
X | 3 -11 b)Y =3 - ) 0 d) 3 ? e) 11
44. Solve for X: = 3X -5 = =17 i
Ta) -p2 b) ~12 S e) 4 o) 22 @) 4 -
r - 3
! .
L ~ 65, Solve for X3 4X - 4G = X + 4

a) 1y by 1 c) 17 d) -3 : e) 3
- 3 ' ’ ‘ . ..




~ BC Math Placement Test | : Winters 1981
66, Solve for X and Y3 X 4+ 2Y = 26 :
) X -~ Y = ~6
a) X =5 Y =0 B X = -26s Y = 26 e) X =2y Y =12
d) X = 14, Y = 72 @) X = 12y Y = 2
& 5

47. Find an ecuation of the line containing the roint (1s4) and having

3 slore of one half? *
3) X - 2Y = -7 . Py 4y = X + 1 e) Y =X+ 4
: ' ' : : ] 7
_\\;' :
4y 2X ~ ¥ = -9 ey X+ 4y =1
. , - )
68, Qolve for Yf - 7 = 1
Y oyt 2
: a) -12 and -1 h) -11 and 2 °  ©) 5 and 6
d4) 1 and 2 - e) 12 and -1
69, Ferform the indicated brerationi 1 s, 3
X = 2 xf -y x + 2
a) ) by 4 , c) 8

\w) 7 ', &) 4X - 7

70, Solve for X3 Log(X2~ 25) - Log(X + %) =1

a) 1 - : ny 5 e) 10 4y 15 . e) 20

Flease hand in this test rarery. Hour answer‘sheet and ALL scrateh gork

24 | |
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- GC Math Section - . Kew for GC Math FPlacement Test
1

Doust Rohertson-<3~4026) Wirntery 1981
| The answera to the aueatlons on the GC ‘Math Flaoement Test BPP as
f‘01 10“50 - - . .
\
| Wholes!
|

Elementaruy Alsgebra?l

1 b
-t e 51 ¢
3 b 52 e
4 d 53 b
9 8 94 d -
6 ‘¢ 5% a3 .
7 b 96 b
: 57 d
. 58 o
" Fractions? / 59 3
' 40 d ¢
8 = 61 e
? e 62 d
10 b o . 63 b
11 e : ; 64 ¢ * ‘
12 d &5 e
13 d
14 ¢ : .\ \
15 e Intermediate Aldgebral
16 b
. . b6 © . .
. - 67 @ : * .
Ilecimals? S 48 e : ' '
69 D
17 b 70 d
g .18 a3 .
19 4
20 8
21 ¢

Fercents?

S
U oo o

RN
4 I 2 B (o I

The rlacement criteris are as follows?

Whole nuRbers Arithmetic Total Aldgethra Total : Math Level

0 - 3 0 - 19 0 - 10 A ’
4 - 7 0 - 19 0 - 10 B
4 - 7 20 - 25 . , 0 ~ 10 ,» c
4 - 7 20 - 25 11 - 17 Do,
4 - 7 20 ~ 25 18 - 20 E

D ] . .
Students scoring at level E should take a3 rlacement test for Collede
Aldebra and Calculus (see Doudg Robertson.in N367 Elliotts 3-4026).

R

QO Students whose scores do not fall within the above ranSes should see
[KCa math instructor to tslk about placement. 25 o

E— : . ~-24-~
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GC Math Placemant Test Fercentile Ranks

Douslas Robertson 15 Arrily 1983

°

The followindg data are based on 1320 entering freshmen who took
the GC math slacement test in 1980 and 2242 students.who took the test
in 1982. The rercent of students who scored below a8 specified level

.argygiven under the columns labeled 1980 and 1982,

whble Numbers'(euestions(1,L‘7) ) . - Aldebra (auestions 51 - 70}

A “Score- N 1980 1982 . S . Scare 1980 1982
7 77% 76% : 20 99% 9L
‘ . b 47% 457 s 19 9% 987%
5 247 21% 18 98% 97%
4 10% 8% . . 17 6% 94%
3 3% 3% - 16 . 89%
2 0% 172 . 15 88% 83%
1 0% 0% : 14 81% 75%
0 oz = 0% 13 75% &8%
- 12 - b7% 62%
' 11 © 40% “54%
10 527 47%
9 447 T 39%
Arithmetic Total (auestiomns 1 - 25) 8 3I7% - 31%
- \ 7 28% 25%
Score . 1980 1982 6 227 °18%
——— ———— —— 5 . 16% 14% -
25 . 98% . 99% 4 11z - 9%
24 . 967 6% 3 - 9% &%
23 ' OB Q2% 2 ., 5% 3%
e 89% 87% 1 3% . 2%
21 83% 81% - -0 , 0% - 0%
.20 - 77% 74% R ¢
19 . 70% 67% . :
18 647 60% | ' .
17 57% 537 ) ‘
16 H50% A &%
15 447 40% .
14 37% 347 ’
13 30% 27% .
12 247 - 217 : ’
11 20% 1772 , .
10 - 147 12% o - " : !
9 10% - 8%
8 A &% e
7 5% A% o :
b 2% 2%
o 27 1% ' : v
4 1% 1% - :
3 0% 0% "
2 0% 0%. .
1 0% 0% . 26
0 0% 0%

NCTM Detroit Meetind

Y
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" 6C Math Course Descrirtions ~ NCTM Detroit Meeting
Doudlas Robertson . 15 Arril,» 1983

‘ All of the develqpmental math courses offered throush the Genersl
Collede are lzsted belows manw have been revised for the 1983-84
academic wear., The term "GCFP level" refers to students’ test scores
on the math rortion of the General Collede Placement Frogram (results
are in students’ advisind folders).

Note 1! The materisl in 1434 and 1435 is also available on 8
self-raced individual studw basis im 8 classroom setting bu

, redistering for 1433 ory on 8 semi-inderendent studwe basisy by
‘ redistering for 1439 ({offered throudgh the Mathematics Tutorial

© Room). .Students maw not receive' credit in 1433 or 1439 for
‘eaquivalent work done' in any other math courses (e.d.y» if a3 studeny-

takes 1434 for credit» he/she maw not receive credit in 1433 or

1432 for studuing fractionsy decimalsy revcentsy and/or measure-

ment). : :

Note 2! An @ in front of a8 course number means that credlt Wl%l not
be dranted if the eaquivalent course listed after the @ has been
. - taken for credit (iseey wou cannot receive credit for both -
’ courses). ' > : . o ’

GC 1431 Basic Mathematics I (3 cri rrerec GCPP math level Ay @1434)-

.Intended for students who have a limited backsground in arithmetic.
Torics include the four basic orerstions of additiony subtraction,
multirlications and divisior of whole numbersy fractionsy and

-

decimalsy and ratios and rFrorortions. e _ 2

GC 1432 Basic Mathematics II (3 cri PFef53&$@31v 21434)

A continuation of 1431, Tories include, rercentsy the Metric
+ 7 Sustemy sigrned rumbersy solving simrle eauationsy formulasy scien-—
tific notationy and‘bary,glnEv‘fnd circle grarhs.. '
. . \—\\
GC 1433 Easic Mathemsatics? . ProSrammed Study (1-10 cry may be rereated’
to max 10 cr} rrerewc GCPF .math level A or B or C or 1431 or 1432

or 1434y consent of instructor recuired ta reslster for 4 or more
credits in one Guarter) . °
Intended for students who have a3 limited background in arithmetic
.and/or elementary aldebra and who would 1like to studs math at
their own individual sace in a8 classroom settind, With the aid of ™
the instructory students select torics to be studied from amond K
the following! Whole numbersy fractionsy decimalsy ratio and?
rrorortions rercentsy the Metric Sustemy formulasy scientific
notationy bary linmer and circle drarhsy rrorertiesy sidned num=—
bersy eauationsy inecualitiesy word ProblemSv rectangular drarhsy
rolunomialsy. factoringy rational ex PPESSIOHS! and radicals. Stu--
dents maw not receive credit- in 1433 for eau1valent work done in
ang other math course., :

v
~4
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B GC Math Course Descrirtions ~ NCTM Detroit Meetindg
| DNoudlas Robertson - 15 Aprily 1983

GC 1434 Mathematics 8kills Review (35 corjd prereé GCPP math level By
@1431,y @1432) =

Intended for students who have a limited background in arithmeticy
but who can rerform the four basic orerations of additions
subtractiony multirlication and division of whole numbers. Torics
include fracttionsy decimalsy ratio and rrorortiony rercentsy the
Metric Sustemr sidned numbersy solving simrple eauationsy formulasy -
scientific notationy and bary liney and circle Sraghs.‘

GC 1435 Elementary Aldebra (5 crj rrerea GCPP math level C or 1432 oq”
1434) , - » .

Intended for students who have a strond backﬂround in arithmetic. .
Torics include prorertiesy Sidned numbersy ecuationsy inequali-
tiesy word rroblemsy rectandular dgrarhsy PoLgnomlaISv factorinsy -
rational, exrressionsy and radicals. T ’

GC 1439 ERasic’ Mathematics! Individualized Study (1-10 cry may be
rereated to max 10 cri rrerea GCFPF math level A.or R or C or 1431
or 1432 or 1434y consent of instructorsrecuired .to redister for 4

ior more credits in one quarter) _ -

. Intended for students who have 3 11m1ted backdround in arithmetic
. and/ov elementary’ aldebra and who would like to study math at
their own individual race on 3 sem1~1nde&endent bhasis. Students
are tested on the first ‘day of 'class totdetermine which areas of’
arithmetic and/or aldebra thew will study., A contract for work to
. be comrleted during the euarter is theh written with the hels of
- the instructor. Torics to be studied maw pe selected from the '
followind?: Whole nrumbersy fractionsy decimalsy ratio and Froror-
tionsy rercentss the Metric Sustem» formulas» scientific notationy
- . hary linmer and  circle grarhsy propertlesv sidned numbersy equa-
tionsy inecualitiesy word rroblemsy rectandular grarhsy rolunomi-
alsy factorindy rational EVPPESSIODS! and radicals. Students
study inderendently and take tests when thew feel theu have
o mastered the material., Students maw not r9091ve credit in 1439
! for eauivalent work dope 1n -any other math course. B

<

GG 1443 Intermediate Aldebra! Part I (3 cri prerea GCPF math level n —
or 1435, @1445) ' e ' ‘

Intended for students who have a3 dodd background in elementary <
aldebra who would like to studs intermediate aldgebra at a  slower
PBCE than 1445, Torics include setsy creal numbersy linear
éﬂualltlesv linear inecualitiesy Polsnlmlalsv rational exres-
sionsy exronentialssy and roots. .

‘ , e . ’

A

GC 1444 Intermediate A1sebré: Part II (3 crj, éferea‘1443, ®1445)

X . e
A contlnuatlon of i443; Top1cs 1nc1ude auadratle éauationsy first
and second dedree velations and functionsy sustems .of eauatlonsy o
‘sustems of ineaualities» exronential functiony losarlthmlq_fuﬁc-
Q tiony seauences» and series. : _ . \

T L 28 M
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GC Math Course Descrirtions M“\\\\‘ NCTH Detroit Heetins
Doudlas Robertson - 15 éarrils 1983

o

GC ‘1445 Intermediate ﬁlsebra (5 eré prerea GCPF math level It or 14335y
21443y @1444) ' C e
Intended for students who have 3 dood backdround in elementary
asldebra. Torics include setsy real numbersy linear ecualitiesy
linear inequalitiesy rolunimialsy rational exepressionsy exro-
nentialsy rootsy» quadratic ecuationsy first and second dedree:
relations arnd functionsy sustems of equationsy sustems of inequal-

itiesy the- exronential furctiony and the IOSBPlthmlc function.

****************************************************3*****************
\

]

The followind.texts are-currently used for the abope courses?!

INTRODUCTORY MATHEMATICSy by Charles McKeaduer worthfPublisherSv 1981
(used in I431v 1432! 1433y 1434y and 1439) ., {

ELEMENTARY ALGEERRAy bw Charles McKeaduey Academic Press; 1982 (used in
1433y 1435y and 1439).

INTERHEDIATEn ALGEBR@? by Lisal and Millery Scott Foresmany 1982 (used
in 1443y 1444y and 144%5)., .

Yearlwy ernrollments for the courses are as follows:

Course Class Size # Sections/wear Totsal Enrollment/gyesar

See pess sees pecs sees pese Sove ues bues PN PUSS PONs Bess PUES Sees PUOS. 000 aets Pee Serd SIS SIS PSS I0AE $OS PSS SIS PNE $00S demt Peee eee S0s 4006 Seas Sees PSS $IS6 eee $USS DEE UGS Pees FIS SLY $0E Gees PSS FISS $00s bess Sber

1431 30 1 30%
1432 30 1 30%
1433 40 5 200
1434 40 12 ‘ 480
1435 40 15 600

~ 1439 20 15 300%
1443 40 3 120%
1444 40 2 BOX .
1445 40 20 800

¥ indicates that the course will be dlscont1nued in 1983-84 due to
budset cuts.
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Seaquence of Math Courses ' _NCTM Detvoit Méeting
Doudglas Robertson ' 15 Aprily 1983

The chart below is designed to dive wou some idea of the secuence
in which General Collede and IT math courses should be taken. The term
"GCFF Level" refers to students’ test scores on the math rortion of
the General Collede Flacement Frogram (results are in students’ advis-—
ing folders). '

NOTE: The material in GC 1434 and GC 1433 is alstv available on a3
self-raced/Prodrammed studs basis through the Mathematics
Tutorial Center by redistering for GC 143% ory in 8 classroom
setting, be redistering for GC 1433.

GOPF Level ——————— i e e e e > A B C It E
H § ! ! !
COLTGEEG e o o o e s ot e e e b } : ! H H
_ 1433/1439 - 1434 ! ! !
Basic Math Math Skills | H :
! - Review ! H H
! ! H H !
P H H H !
§ ] o s e o e o e 1 H i
L : ! 1
1435 H !
Elementary Aldebhra . 1 H
[ ] [ 3 ]
1 e o e e o e e Sttt H :
1450 % = = = = = = = = = bom o m = = > 1454 :
Tridornometry {(ortional) ' Statistics (ortional) H
. L
1443 Iht. Algl FPart I de-————o——o— e o e i !
‘ : ' H
! 1445 Intermediate Algebra |
1444 I%t. Alg! Part Il ———mm———ei ] fmmmm - H N
w | e ;
e N o= o et
“S-—Engineering—->| Rusiness——> .
Math Math 1111 | Math 1111
T Tridonometry Collede Aldebra _ Collede Algebra
] ] ] 4
“ , H !
Sk | Math 1142
Math11201' o Math 1008 Short Calculus
Fre-calculus Tridonometry H
} S H
[ : 7/ Math 1131
{ ‘ / Finite Math
Math 1211 Calculus I H
Math 1221 Calculus II 30 - _
Hath\1231 Caleulus III - v QA 1050
o | : : : Statistics
I [ ! 3

NOTE?: The seduences shown here are the ones commonly followed bw
ERi(i ) studentss other secuences are rossible. For-more informa-
‘ tion CQnsult anw math instructor. 29 :
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Summary Statistics on GC Math Classes NCTM Detroit Meetins

Doudlas Robertson . - 15 Arril, 1983
‘Number of FPercent of Credits Hours
N Course Number Ture of Class Hours Students Earned UTA
Number Credits Imstruction Fer wgek Who Passed Fer Stu Help
a3t 3 Lecture 40 s2n | 1.9 27
1432 3 Lecture h 4,50 80% 2.4 68
1433 1-10" Programmed 3,75 58% 1.8 155
1434 S Lecture 3,75 74% C 3.7 A6
1435 S Lecture 3475 74% 3.7 57
1439 1-10  Frogrammed = 1.50 dsz_ 0.8 110
1443 3 Lecture 2,25 . 627 1.9 67
1444 3 Lecture 2,25 Y 1.9 40
1445 5 Lecture 3,75 70% 3.5 60

- S ) |
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CEW Aritimetic & Elementary Algebra A COURSE DUTLINE

Doud Robertson C(INTCEW) Srrindsy 1983
Course! CEW Arithmetic and Elementarus Aldebrs
Section! Eveningr; Minnearolis Camrus
Instructors! Maren Watson and Dous Robertson
Office! N367 Elliott Hsll

Office Fhone!
Office Hours?

Course Text!

Classrooms?
Class times!

Class Format?

Free Tutors?

Introduction?$

373-4026
To be anrnounced

INTRODUCTORY MATHEMATICS, buy McKeadue (Wadsworthy 1981)

or . .

ELEMENTARY ALGEEBRAy by McKeaduey (Aczdemic Pressy sec—
ond editiony 1981). ; ' ' ‘
Texts are'available'in Williamson Hall BRookstore.

124 and 123 Folwell Hsll '
6130 to 2500 =my Wednesdausy 9 February throuﬂh
8 Juney 1983 (no class on 23 March).,

The class will be broken ur into two rarts! " Elementary
Aldebra and Arithmétic Review.‘ '

5:30-6330 Ind1v1dual help and tutor1n5;

6:30-8200 Lectures on aldebra in 124 (students who
‘ do not want to attend the aldebra lectures
may studuyy take testsy or work with Maren
o in room 123).
8:00~8:05 Bresk (students switch roans). ¢
8:05-9:00 Lectures on arithmetic in 124 (students uho
. do not want to attend the aldebra lectures
studyy take testsy or work with Maren in room
123>,
9315 am to 200 rmy Mondaw ~ Fridayy % Nicholson Hasll
5:30 Pm to 6130 rmy Wednesdausy 124 Folwell Hall.,

The 1nstructors assume that you want to learn mathemat1cs and
that wou are willind to srend a Gidnificant amount of time and

make a3

determined effort in order to accomrlish this doal. The

class time is to be used each evening for listening to lectures,
reading the tewtbookv .doing homework exercisesy takindg testsy and
detting helr from the 1nstructors. Irn order to maMimize dour
learning wou will have to srend 3 number of hours studuing out51de
of class (the more wou studyy the more Hou will learn).

Placement?

~

If wou are not sure which rart of the course wou should work
ony ask lloud or Maren for the Arithmetic FPlannind Test. This is a

‘test of uwour knowledde of basic mathematics and can be wused to .
determire
need to work on, If wou think wou know where vuour weak Points:
if wou took the test durind the Diadnostic Clinicy wou

arey or

which areas of arithmetic and elementsaruy aldebras wou

rneed not take the test,

32
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CEW Arithmetic & Elementars Algebra o . COURSE OUTLINE
| ~ Doug Robertson (INTCEW) ' ; Serindy 1983

Arithmetict

Those students who will study the arithmetic eart of the
course will use INTRODUCTORY MATHEMATICSy bw McKeadue (Wadsworthy
1981)y for a3 textbook. The arithmetic section of the course is
divided into the followind five areas? I o

: , . _ " Number of
Area Toric Charters Fades = Tests’
I Whole numbers 1-2 1-82 2
IT Fractions o 3-4 83~-148 2 .
III Decimals & ratios. a-é 149-208 2
. IV Fercents o 7 209-246 1
9 247-314 2

UV Meassurement and inteders 8-
‘Aldebra!
Those students who will btUdB the BISEbra rart of the. course
‘will use. ELEMENTARY ALGEERAy bw McKReadue (Academic Fressy second
editiony 1981}, for = textbook: The aldebrsa sectxon of the course
is divided into the folloulnq five areas?

o ' Number of T 7

Area Toric 'Charters Fades Tests
» I Integersy ecuationsy —
' and inecualities 1-2 1-82 2
IT Grarhingy exronentsy
. - and roluromials ' 34 83~172 2 -
III Factoring ’ 5 173-202 i
IV Rational exrressions & - 203-244 1
7 1

V Roots and radicals _ 245-276 _

Homeworlk:

loing homework is essential if wou are to “succeed” in the
course. Homework rroblems will be assigned based on the rarticu-
dar areas of the textbook which uwou study. These homework
rroblems are: to be worked out and the amswers checked usind the
kew in the back of wour textbook. The homework is NOT to be
handed in. It is  suddested that wou work out the rroblems on.
regular lined rarer and not in wour textbook, If wou tear up wour
textbooky  or mark it excessiveluy it will be dlfflcult for wou to
review for tests and the bookstore will not bus it -back. Make
sure wou save all wour homework until the end of the semester %o
~that wou can studw from it for the charter tests.

Calculators: o ‘ _
You may use a calculator whlle d01ns gour homework and while
takind tests. , _ e . ot

-
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CEW Arithmetic & Elementary Alsebra . CUURSE OUTLINE
Doust Robertson (INTCEW) . Serindy 1983

Attendance! s

Attendiné class is esseniiyl if wou are to comrlete the work
for which wou are redistered. .. If wou have to miss classy make
sure that wou work through the material. at -home.

Tests?

Tests for +the course 3re ortiornsl and are diven on &n
individual basis. When wou are readwy to take 3 rarticular test,
ask for the one wou want. Tests can be re-taken if wou so desire.
You mawg use 3 calculator on a3l1 testsr» but wol should be aware -
that when uou take ‘“standardized" tests wou are normallu not
allowed to use 3 calculatori a3 calculator is @ real time szvery
but if wou are rlanning to taske tests for Job advancementy GRE»
etc.y wou will have to learn to do the rroblems without the aid of

.3 calculator. : ‘

Self-Facind?

This is 8 "self-raced" course. This means that You maus move
through the material at a8 rate which wou feel is best for wou. If
wvou finish the reauired “masterial before the last evenind of classy
vou may decide either to wait until next semester to continue wour
study of mathematics or to continue study and learn more mathema-
tics this semester. .

If wou would like to move throush the material slower than
the 1lecturesy. wou may do so# one of the instructors will be
available in 123 while lectures are beind diven in 124,

Grades?

Since this is|a non—credit coursey no  drades are diven.
"However» if drades were assignedy thew would be as followus!

?

All 100 - 96% ‘ L6 75 - 73
Al0 ?5 - 21 gs 72 - 70
B9 90 - 86 _ ’ D4 49 - 65
k8 85 -~ 80 D3 &4 ~ &0
c7 79 ~- 76 _ N . Under 60%
Sullabus? _ -

v

On the next rage is a listing of the course torics and the
arrroximate dates on which theu@ﬁall be covered in lecture! s
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| ~ CEMW Arithmetic
. Dous Robertson

Week

1

R . B

10
11

13

14

16
17

18

6/1

Date

279

2/16.
S . 3.1-344

2723

/2

379

3/16

3723
3730
4/6

4/13

- S5/11

5/18

6/8

2.8

3.5-3.6

' ¥ F

4,1-4,5

[ 43

*

[y

} N
[ 43

*

[ 43

s 8
*
[y
P
&
*
ol

644-6.5

701"‘703

748-7.7

same
8 . 1"‘8 03
8.,4-8.6

901"‘905

1061-10.,3
10,4~10,5

10,5

handout

" Decimals

. - . - 4. v p

~

$ Elementary Aldebrs . : . COURSE OUTLINE

"CINTCEW) ' ) ?~8rrin¢o‘1983:
Sections ARITHMETIC Torics (lectures are 8.05 - 9300)
1e1~1.2 PIace-valuev ocommy assocy erop of add:t:bn
1.4-1.6 Commy assoc prop of multy divs ehponents ’
2,2y 2,5 Roundings distributive prorertu

Order of orerations

Frime factorization
Fractions (reducingdy mult and division)

.Addition 4 subtyactionv comelex’fractions

Mixed numbers

Ratiosy rates and unit ericindg-
No class

Frorortions and word rroblems

Defn of rercenty conversionsy eauations

Percent word rroblems
More rercent word rroblems : » : -

Lendgtti» rerimeter and area

Volumer weidht and the Metric Sustem

Sidned numbers
Aldebraic exrressions and solving eauations
More eauation solving and word rroblems

(1

ﬁqre-uqrd~ProbleﬁS

Scientific notation and formulas
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