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ABSTRACT

This report summarizes the development of a system of mathematics instruction for occu=
pational and developmental students. The system has been designed to enable more students
to succeed in credit courses in mathematics and o develop the appropriate arithmetic base for
their career programs. The intent of the system is to maximize the opportunity for interactions
between the teacher and individual students. It is « departure from conventional instruction in
terms of both the content taught and the method used. An effort has been made to incorporate
into it the following features: a éon’rinuol diagnosis of each student's learning difficulties, flex—
ible prescriptions of learning activities (self-study, dialogue and small group study, full class in~
teraction) best suited to each student's skills and knowledge, and a coniinual evaluation of each
student's progress. The system is based on a carefully sequenced and detailed set of objectives.
The diagnostic instruments and teaching materials and methods have been correlaied to these ob=
jectives. The major components of the system are a Course-Placement Program, the Developmental
courses offered at Blue Mountain Community College, and the Study Center. The Course-Placement
Program helps place students in the appropriate mathematics course. The Developmental Courses
provide opportunities for the students to acquire enough mathematical literacy to succeed in credit
courses in mathematics and to use mathematics in their occupational studies. The management
of many features of these courses from the Study Center gives the system a fiexibility that is
virtually impossible under-any other type of management. This flexibility makes it possible to

tailor the courses to each student's individual goals and needs.

Though the system is rieither completed nor perfect, the specific goals of the project
have been accomplished. For the mathematical community, the system offers an efficient and
e:?ngmicul method of instruction for occupational and developmental students.
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Forward—
MASTER KEY

The Provest was to meet and escort chout the compus a visiting schelar.  As it was o hoiday
and most buildings would be locked, the President had supplied his mester key which he said would
open evarything. All went well uniil it wos found thet the master key did not in fact turn all
locks. Provost and guest were put to some inconvenience, and when later the President learned
about it he must heve been rather disillusioned abeu! the potency of the master key.

How many of us who teach are trusting whai we believe to be a master key for feaching?
Would we not be shaoken to realize thet it unlocks the minds of only some of our students and
with many is quite ineffective? f, for exomple, our mester key is lecturing, we should knew
that, unless one as a lecturer is one in a thousand, the lscture simply does not really reach
some to the students. So with other tools of teaching.

Tools of teaching do have, of course, o measure of flexnbahty beyond that of o metallic key.
The teacher himself is more i’hun the tool nnd gives il potency according to hisown quality,
feeble or powerful. But among teaching tools, there is truly no muster key. It is the teacher
who must be the master.

And he needs o whole ring of keys. He can try a lecture and then test the class to find
who have leorned and who have not. He may then lecture some more to enlighten the latter,
though he may then be boring, even stultifying, the others. Perhaps he had better try some
other procedure. Discussion, for exsmple, will give students who have missed @ point a chance
to ask questions. it moy give other students who got & point a chance to answer questions. The
interchange can be stimulating and helpful te many, if not all. The discussion is not a master
key but it is a good key. A teacher should himself be a master in guiding discussion.

There are many other keys on a master's ring. Students in discussion learn by talking. In
laboratory they learn by doing. Though traditional laboratory can be "cook book," it also can
be excellent. A field trip is a variant, and it can be a waste of time or something fo remember,
again depending largely on the teacher's skill. The writing of themes, reports, and term papers
is a form of laboratory work. So also are projects. There are many more ways to teach than
many of us know about, or use. '

A key opening a lock is an apt symbol of the teaching=learning process. Teaching, which
opens up new life to youth, stimulates growth and unfoldment of potential is the noblest human
calling, linked with the divine. And the keys the teacher uses, his teaching tools, are ex-
tensions of himself. All tools are extensions of man. Man walks unaided, but with vehicles
he speeds across earth, through the air, and into outer space. Man is greater than his tools, ;
but he is greater with the teols.

So with the teacher. He is hlmself the master and greater than the keys, but he is greater-
with the keys. 2

DELMER M. GOODE, editor
Improving Coilege and University Tecchmc
Editorial, Summer, 1970, page 167

6 Corvallis; Oregon State University Press
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CHAPTER 1: iINTRODUCTION

!

The purpose of this report is fo summarizs the history and dsvelopment of a project whose
goal is to enable more siudents to succeed in mathematics and to devslop the appropriate jarith-
metic base for their coresr progroms. This chapter describes the origin of the project andithe
characteristics of the developmental snd ozcupotional courses and studsnts at Blue Mountgin
Communiiy College. :

ORIGIN OF THE PRO.JECT

In recent years there has been an increassd nwareness omong community zollege mathe-
matics teachers of the need o improve the eff erivenass of instruction and the approprioteness
of course content in their occupaticnal ond developmental offerings. This aworeness has moti-
vated a search for innovative approaches to mathematics for cccupstional and developmenial
students. To meet the needs of these students, the Blue Mountain Community College Mathe~-
matics Department has developed on opproach bassd upon the hypothesss that (1) the student
won't learn until he sees the importance of the muterial ond {2) instruction should be almost
entirely individualized. This section presents an overview of the development of this appl'oqch .

THE NEED

About haif of the students entering Oregon’s community colleges need remedial work in
mathematics. However,; most colleges need to improve their efforts in training these students.
Some specific needs to be met incloude: !

l
More suitable testing devices and prosedures to identify those students Unlikely
to succeed in regulear mathematics courses without remedial attention. :
i
of
]

New procedures in insiruction o assist students to overcome deficiencies ih
mathematical skills. !
!

A variety of new instructional materials available to the student and to fhcf
teacher designed to facilitate the work of both student and tencher in brmg-
ing the student to a competitive position in "regular” coursss.

Centrally located, professionally staffed study centers highly conducive to
learning to which students in developmental and occupational mathematics
are assigned for small group and tutorial instruction under laboratory condjtions
and at which they may seek guidance and resources for the remediation ofirec-
.ognized deficiencies.
!
An increased recognition on the pari of administrators and mathematics stdffs
that instruciors in remedial mathemctics must evidence unusual empathy aipd
resourcefulness and that new instructors, however able and concerned, need
the guidance of o carefully planned progrom in which attainable student goals
are carefully delineated in bshavioral terms if they are to work creativelyt

with students with mothematical hondicops. !

]
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THE DEVELOPMENT AL AND OCCUPATIONAL PROGRAMS

The pregram of studies i Blue Mouriain Community Collegs endsavors to serve o wide
range of needs and inferesis. Tha Ingtitution sirixe: fo mest these nesd: ond inlerests by offer-
ing Liberal Arts ond Selsnces progroms snd Appliad Sciznce and Technologies programs.

The Liberal Arts and Sciences division ssrves the concerns of oll lower division collegiate
transfer programs. The Libercl Arts mathematics courses provide « variety of tracks to meet the
needs of students with different educationnl gosls and mathematical backgrounds and abilities.
Most of the transfer programs require that the student complete some mathematics beyond the
Math 101 {Collegs Algebrg) level. The student who is not prepared for Math 101 ot the outset
of his college career needs more time to complete this raguirement. The following develop~
‘mental courses are availoble to hims Mth 40 (Bosic Mathematiesd, Mih 45 (Elementary Algebra),
ond Mth 95 (Intermediote Algebra) .

The Appliad Stiences and Techrologies division offers preparation for technical oceupa~ :
tions in the tizlds of Business, Dental Assisiing, Proctisal Nursing, Civil Engineering Technology, ;
General Drafting, Electroniz Engineering Technology, Low Enforcement, Mechanical Technology, :
Technical Agriculture, Air Traffic Technology, and Broadsasting. Eech program has its own
course requirements and students hove the cpporfunity to begin their mathemotics programs ot _
different levels. All.of the programs reauire o levs! of achievement db least equivalent to Mth
40 (Bosic Mathematics). All but the Practical Nursing and Law Enforcement programs require 5
mathematical preparation beyond that level. In Mechanical Technology, Afr Transportation
Technology, Geners! Drofting, and Technical Agriculture, the usual sequence is Mth 40 (Basic
Mathematics), Mih 4,202 (Applied Algebrd, and Mth 4.204 (Applied Mathematics). Business
and Dental Assistant students have available Mth 40 (Busic Mothemaoiics), and the sequence of
business mathematics classes 2.252, 2.254, and 2.275. The Technizal Meuthematics courses for
Broadcasting and Civil und Electrenic Engineering Techrology students have prerequisites be~
yond Mth 40 and Mth 45.

A comparisen of the mathematics coursas in both the Liberal Arts and Applied Sciences
programs identifies Mth 40 (Basic Mothematics) os o critizal course in the curricula. 1t is
available to those students who, because of o weak background, are not prepared to begin trans=
fer credit courses in mathematics. In addition if is a service course for the career programs which
have a mathemotics bass of arithmetic. High dropout rates and low levels of achievement in this
and the other developmental coursss prompted the Mathematics Department to seek ways to im=
prove these offerings. For three years (19671970} the depariment carried out a very limited
pilot project within the regular progrom. Appendix A contains a progress report on that pilot
project.

THE HISTORY AND GOALS OF THE_ PROJECT

During the Pilot Project, members of the Department of Mathematics were exploring more
effective woys of utilizing the talents of the faculty and students, the physical focilities, and
the various instructional resources. Traditional approuches were being modified and replaced




with new ones emphasizing individualized insiruction, independent study, and increased teacher-
student interaction. Early in the process of exploring these new approoches, it become apparent
that a Study Center designed to handle large numbers of students was of prime importance.

These activities required substantial commitments of time and effort. The success of these
efforts depended largely on the extent to which the deportment members could overcome the tre=
mendous pressure of time. With the hope of overcoming thess pressures und bringing to practical
reality an instructional system which feotured the Study Center, a grant proposal was written and
submitted to the Oregon Educational Coordinating Council in March, 1970, A $20,000 grant
was approved in April, 1970; the preject began in May, 1970; and it is still in progress. Since
the project begon, about 1000 students have been involved.

Though the primary effort has been coricentrated on the development of a system of in-
struction for the developmental and occupational students, the materials and procedures have
been used in transfer and technical courses.

In developing the system, the project team sought to achieve the following objectives:

1. To devise and s2lect measurement devices to ascertain with reasonable
certainty which students need remedial training.

2. To develop effective procedures for remedial mathematics instruction to
be used at the college and made available to other colleges in the state.

3. To acquire and produce new instructional materials designed and tested

to meet the requirements of students seeking to overcome mathematical
deficiencies. '

4. To improve the effectiveness of the Study Center by reviawing, cat-
aloging, and indexing the study materials.

5. To instigate, supervise and evaluate a system designed to provide the
student who has mathematical deficiencies with the skills necessary to

improve his chance of success in credit courses, either transfer or tech-
nical.

6. To compile a handbook for the careful integration of classroom and lab-
oratory instruction and for the effective assimilation of new instructors
and parf-time instructors.

Underlining the whole effort has besn the hope that attaining the six objectives above would

enable more students to succeed in mathematics and develop the appropriate arithmetic base
. for their career programs.
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CHARACTERISTICS OF THE COURSES

The project activities were concentrated on the Developmental covrses of Blue Mountain
Community College: Basic Mathematics, Elementary Algebra, and Intermediate Algebra. In
this section, these courses will be analyzed in terms of the following elements: students, con-
tent, and methods. Though not necessarily mutually exclusive, each element will be discussed
separately. Since this analysis will identify many of the deficiencies in conventional courses,
it can serve as a standard of comparison for the new instructiona) system,

STUDENTS

Although students enfer these courses with a wide range of mathematical skills, these
skills are usually quite limitecl. Not only do many of them have serious deficiencies in fop-
ics but many of them are also slow learners. Besides the entry=skills problem, there is also a
problem with the attitude of many of the students. Because of a "faflure" experience with
mathematics, they enter the developmental and occupational math courses with an anxious,
defeatist attitude. The teachers assigned to the occupational and developmental math courses
usually have little formal training for the assignment. And since they frequently look upon
this assignment as a necessary evil, the probability of their spending much time fo examine
the mathematical needs of these students is very low.

CONTENT

Since occupational and developmental math teachers are frequently uncertain about the
proper content for the course, they must rely on the available textbooks for this guidance.
However, this content is far from satisfactory. Asa core-course, Basic Mathematics must
serve students from all majors. The mathematical needs of the various majors are quite diverse,
both in terms of topics and the level of sephistication required in topics. Therefore, it is diffi-
cult to decide on a core content which fills the needs of all students. On the other hand, it
would be almost impossible to design a unique course for students in each curricula. The con-
tent has to be somewhat of a compromise. There is also a sequencing problem. Though design-
ed to prepare students for their other courses the math course is taught simultaneously with many
of these courses. Given the restrictions of the necessary sequencing of mathematical topics and
the speed with which the students can learn, it is almost impossible to treat all topics before
they are encountered in the other courses. Topics which are taught "too late" are a constant
source of complaint from the students and occupational teachers.

METHOD

In the typical mathematics course the lecture-discussion method is used in conjunction
with a conventional textbook. Though it is becoming more and more obvious that this method
is not very successful in communicating mathematics to average and below=average students,
it is still used for various reasons. For one thing, many teachers will not try any other method,
not only because all of their experience and training is with the lecture~discussion method but
because it is the method which they enjoy using. For another thing, even those who like to

==
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try a different method find thot other methods aore not avaoilable and they themselves do not
have the time and energy to develop one. With students who are experiencing difficulties the
lecture=discussion method has many deficiencies. The method places too heavy an emphasis
on teacher activity and too little emphasis on studeni activity. The teacher spends most of the
class time lecturing or discussing problems with the students as a group. He dees not get enough
feedback from each individual student and he connot devote much class time fo remedial work.

CHARACTERISTICS OF THE STUDENTS

This section describes the general characteristics of the entering students ond reports
their skills in terms of the Blue Mountain Community College Course~Placement Program.
Although the information was obtained from the students in the 1970-71 school year, it is
typical of the students who have enrolled dufing the pest few years.

\
\

GENERAL CHARACTERISTICS

Typically about 2/3 of the mathematics students enrol! in the occupational and devel-
opmental courses. In the fall, 400 of the 600 mathematics students enrolled in these courses.
The general characteristics of these 400 students are summarized below. The information on
age, academic major, and mathemotics background was available from personal data sheets
filled out at the beginning of the term. The age distribution is given in the following table:

ACE N %
Less than 20 281 70
20 - 25 78 20
More than 25 41 10

TOTAL 400 100

in this group, 175 students (44%) reported that they were in the Liberal Arts division and 225
students (56%) indicated that they were in the Applied Sciences division. 150 of the Appiied
Science students were enrolled in the Basic Mathematics course. 1In the table below, the num=
ber and percentage of Basic Mathematics students enrolling in each occupational technology are
given:

14



TECHNOLOGY N %

Afr Trolfic Tech 14 2
Broadcasiing 9 6
Business 33 22
l.aw Enforcement 15 10
Mechanical Tech 45 30
Tech Agriculture 15 10
Other 19 13
TOTAL 150 100

The mathematics background information indiceied thot these entering students were very
heterogeneous in terms of their level of high scheol uchievement, In general they have
not had a history of academic success. The reporied grodes were typically average or fower.

ENTRY SKILLS

Each entering student wus required to *ake the Mathemotics Course=Placement Exam.
Most of the students in the occupational and developmental courses were recommended to
these courses because of a general lack of success on this Exam. in particular, Basic Math-
ematics was recommended for about 36% of these students; Elementary Algebra or equivalent
for about 37%; Intermediate Algsbra or equivalent for 25%; and a higher level mathematics
course for the others. However, cbout holf of thase students chose to enroll in Basic Mathe-
matics. One of the reasons students chose this course over a more challenging one was their
history of limited success in mathematics. Additional information on entry skills and the Math~
ematics Course=Placement Exam is contained in chopters 2 and 3.
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COURSE-PLACEMENT PROGRAM

Enfering students differ grestly in the developmeant of their mathematical skills. Rec=
ognizing the broad rangs of skills, the 8lue Mouriain Community College Department of
Mathematics offers a voriety of beginning courses in order fo provide insiruciien af oll of
the appropriate levels. The Course~Placemént Progrom is designed to hardie the problem of
placing students in the approprivie courses. The idea! course-plucement progrom would route
students to a course that would combine chellenge with o geod opporturity for success, Stu=
dents who need developmental wosk to prepore for eredit=lsvel study would be routed to o
developmental course, not o credit-level course, and studenis who could suceeed in credit=
level work would begin at that level rather than in developmenisl courses. 1t §s unlikely
that any placement system would operate peifectly, but by using vorious means available
{tests, high school records, and interviews) plagement decisions can be made that of least
diminish the amount of error.

This section containg a description of the Mothemaiics Course~Plocemant Program that

is now being used at Blue Mountain Community Collage, A discussion of the development of
the Program is in chapter 3.

PLACEMENT PROCEDURES

Each entering student is required to toke the collegs plocement exomination admiristered
by the Counseling Center, Resuliz from this exemination are used to determine placement in
English, mathematics, and reading courses. Although oll students are required to take the

b
°

placement examinations, no one is denied udmission to the College on the busis of scores on
these tests. After taking the plocement exominaticns, each student is interviewed by a
counselor. During this interview the student's nzeds, interssts, and gouls are discussed.
Following the interview the studeni is cssigned an adviser who will assist him in planning his
academic program. The stedent who wants to major in o lower division collegiate program is
assigned o Liberal Arts division odviser whose intarssts are in thet major. [F the student is
planning to prepare for a technical occupation, his adviser will be selected from the Applied
Sciences department that prepares students for that occupation. The student, assisted by his
adviser, selects the most appropriate courses bosed upon information such as high school records,
placement test scores, and recommendations from the Counseling Center,

PLACEMENT EXAM

Q

ERIC

Aruitoxt provided by Eic:

The mathemotics Course=Placement Exom consists of three testss MOD Arithmetic Zest,
COOP Algebra | test, and COOP Algebre 1l test. Students whose background includes
no algebra take the MOD Arithmstic test. Students who have taken more thanitwo years of
mathematics beyond Algebra | toks the COOP Algebra 11 test. Students whose background
is between these extremes take the COOP Algebrz | test. These 40 minute multiple choice
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Aruitoxt provided by Eic:

Yests are based on materfe] vsunlly sovered in couries through Cellegs Algebra. Appendix B
contains « list of topics indisaiing the swops of eash of theze lasts,

PLACEMENT RECOMMENDATIONS

Each test yields ¢ total scors bosed on the number of qussiions ¢ student cnswers cor=
rectly . This score is uged io help make zourse placement degisions. Foch of the tests is
being given to siudents ond actual course gredes sre being malched with resuliing test scores.
To determine the reloiionship between thazs voriables and to establish o basis for predicting
student performance, norms tables have been developed. The noms tables, in Appendix B,
provide v probability of suauess (C or better) in wash course for each score on o respective
test,



O A i Tox: Provided by ERIC

AL AL L e i S

The courss (Bosle Mothematics, Elemericry Algsbra, Iniermediate Algsbro) are avail=
able fo thoss students whe, beaaums of o wask bagkgraund, ore not prepared to begin trans~
fer credit courses in methemolics, in oddition thay are service courses for the career pro-
groms which have o mothemaiics bose of mrithmaiic ond clgebra. The conient of these
courses has been anolyzad and revizad ic oilsfy they '

oty
oroerio:

1. the content must bugin ¢t o level whish coincides with the eniry
skills of the siudenis,
2. the cortenl must stisfy of leos ons of the following thrse reasons for
inclusions
=) it wili bs vied on the job,
b} it is needad tc learn oncther port of the curciculum, or
) it will be required in noroccupationol life, ond
3. the instrusiion must procesd of o paoe which coincides with the learning

spued of the students.
This onalysis led to o carefully :2ausncad set of learning objectives and the development of
R Y [ ~ l P

o

each of the courses in ferms of thess obiectives, The content of egch course has been de-
scribed by a set of major fopics (medulss ond by sis of more speciclized subtopics (units).
In this section the sourses will be desaribed by idsniifying the confent, procedures, mate-

rials, and diagnostic instrumeats in esch course.

BASIC MATHEMATICS

Al the beginning of the ierm soch student fokes ¢ comprehensive diagnostic fest to
determine his particulor nesds. This test ideniifl

following major topic modules =f the courses

Topic~Modules

A. Place Value

B.  Whole Numbers | (operotions)

C. Whole Numbers H (primss, involution and evolution)
D. Fractions | (multiplication ond divisior)

E. Fractions I {addition and sublraziion}

Fo Decimols

G. Ratio and Proportion

H. Persent

A more detailed dasaripiion of these same topics (cbisctives) is given in Appendix C.
Individual progress in the coursz is made by students through the use of textbooks, self-
instruction materials found in the Study Center, smoll group work, and dialogue with



the teanher, As the lteym powmes, the indiside sl sudont moniiors his progres: on o weekly

basis.

The first doy of each week the instrusters provide large group insivuniion -~ the Monday
lecture on o major ‘opie, Ths leciyres ident iy the objeciives for woch top‘f:“module and
provide vorious woys fo sppraach thess obinatives, Following the leciure the student is
given hig wae—kiy syzignment, Whar o dudent completes the ossigrmer s ikt n'OPi‘C“
module, he requests the topin=maduls tex ab the Study C.»r.ner., Samp ; r.,:Op?:s of the
topic~module tesis are in Appendix Q.a Aftey he i i
structor and the resulls are discusied with the x’rudmn" in an ey i
inferview iz o brief review of the texr, which sither confirmg the student’s mastery of the !
content or diognosss nrens in which the s#udent needs odditional sudy. F the siudent has
mastered the concepts of the fopiz-module,; his werk for thot week is compleisd. This
“Fime off" feature serves oy motivaiion for many sudents and allows the taacher to give
individual atteniion to the students who need the help, §F the sivdeni does not achieve
initial success on the $est, oddiifon ingdruction iz prescribed « work with the moterials in

the Study Center, smoll group zessions in the closrcom, or individual sessions with the in-
structor, When the studend is agein wonfident tha! ke con poss the fopic=module test, he
requests a porollel form of the original fest of the Canter. Aftar he tokes “HEs, test, there
is another evaluoiion Interview. This prcrf-du:'»-- zortinues uniil the studeni shows mostery
of the cencepts and skills developed in the joplu=module.

This waekly pottern f*on*'?nuf-'-s for i
week i3 usad for course onar'c fon
and cm‘chup ' aetivitie z |
commeants, teaching anﬁ shion:
end of ihe term, o comprshean
grade ,

hi of the: ten weeks in the quarter. The first i
iting ond the lost week s availoble for “makeup
[ vﬂdhc"lz d ribad in Appendix C, conteins
iptian of these procedural dstails. At the
fve finol mixomine ‘o" 'y given to determins the student’s

b

ELEMENTARY ALGEBRA

The following outline indicates the major tepics {(modules . A mors detoiled descrip=
tion of the same conteni (including the speciclized subiopics or unitg is given in Appendix D.

Topic~Modules
A. Sets, Yoriebles, and Senfences
B. integers, Ralionol Numbers, ond Rzl Numbers
Cs Frachionol Expressions and Polyromials
D. Solving Sentences

The auvdio~iuiorial method of studying mothematics is used in this course. This method
utilizes o te,xtbool«'wworl«book designed o corefote with audio tapes. The lecturs and other
explanations ore on oudio topss ond the chalkboord illustrotions are in the text, The students

O
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Aruitoxt provided by Eic:

spand ‘"w':n houts pur weak in discus : wearing student quactions,
toking testz, ond solvieg problems ?.. rodus rd b; e m,l £ r-mv:d% orkiheats, For thres hours

o week, on the o ff-"oqe* the stvdents use the zodio=teps und text materisls in the Library
Learning Cenisr. A studen gozs o the Library with hiz book, pensil, and puper; checks
out a teps; prowsads Yo o siudy serrel; ond stedias o Popicunit. The student can go through
the lecturs af his own rate and review ony port of the lesturs os ofien as dasirad by revers-
ing the tope player and furning back in the text, The siudent spands o5 much iime as nec-
eszary to complete a unit. When he feel< ha ho ~xd the basle voncepts of o unit, he

8

s

¥ oM

requests o jest ab the Study Cenlsr. Alisr he ks the lopls~unit izst, ¥ is svaluated by
his instroctor who reports the results and further resommendations fo tha gudent on o re-~

direct shesi, The redirect shast mdscor'eﬁ' which quadtions the siudent bas missed and
which frames o review. [ ths ¥ has noi 2d the conaopis of the unit he ig
given remedial assignmeniz ~ referrol h“- lr ey 5‘“ & nodio bopes, work wiith materiols in the
Study Center, or indiwidunl sessi

During the term eoch student hag m'~r~¥-~ cppaitunities o judgs his progress in the course.
In addition o the iags ossouiated with ench of the 25 topic~urits, thers ors problems of the
end of each unit that the student ix r&:q;-u’c—'d to work and hand in for evaivotion. There
are four mid=terms {iopin bs) taken o closs, The instroeior keeps the students in-
formed concerning the re prog; sukes by using o special form that is dis~
« topic~module fest scores carry the
Ins copies of the

Glts of these

o

tributed on ¢ reguicr bosis ?huoughou‘ bhe
most weight in the determinaiion of course gradsz., Appundix D coakalr
materiol ond tests used int he GOUIEE o

INTERMEDIATE AL GEBRA

The content of this course Is desaribed by six iopic-moduless

Recl Number System,

A.

B. Linecr Equations ond Inequalitiey
C. Polynomials,

D. Fractionol Expressions,

E. Exponenis, Rools, and Radiscls, ond
F

Quadrotic Eguations.

The teachers ¢s2 o combination of informel leciurss, smell group work, and chalk=
board recitations fo get welive student participotion in the class. Although the topics are
introduced o oll studenis ob the some time, aosh students progress on a topie is evalusted
daily. The progress check usually tokes she Foa’m of a short unswer topia=unit test which is
given in closs. Ecch of i lrr'e: topia=unit sovers o bosic concept essenticl to the study
of the fopic-modules listad obaove. Thess pr quﬁ‘i&‘ shecks identify formally for each student
his need for o review of the topiz~unit. The avelugiion of these topie-unit tests is one of
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the onigue feciures of this courss
to onswer the tazl quesion: 10 percen!
on the concepi baing tested ore oz kpd {o »7mp‘y "r-r:,LP yorious Form of th
incte all such errors, Those students whe zhow « mizundarstanding os the basie sonespt belng
tested ore prascribed the program of Study Certer activities best suited o thalr skills ond know-
ledge of the topic unit content, This presaription Is mmmunma‘:ed to the sfudeni on o referral
form which indicotes the Study Center activily und the jopie-unii tesh the studeni should take
when he complatas the setivity, Alfer the studenl takes the second fopie-unll test, at the
Center, 1} is evaluoted by the inghruetor, uding the wme stonderd of 300 percent mastary of

the conespt. This progess is repeated until the siudent enswers the fast questions correctly .

The availability of obout 10 ferms of erch icpia~unit fest makes It possible for o student to

toke o different form of the tegl eoch time. Mozt #udents master o topieuni roncept with-

in one recycle. Mo siudent hos hod to retoke o fopia=unit lss more than four times. The
phalosnphy of expeciing 100 percent mastery of soch topin-unit concapt, which is reflected

in the following grading policy, hod o dasirobls sffect on the classroom oimowphers, The

grade on each quiz wos dalermined os follows:

b ‘~"5 um'a! ihﬁy e~;l6m=
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5 points if dons correctly in oloss,

4 points if dore correatly on the fivsl retaks,

3 points if dona corrsgtly on the second or third reboks,

2 points if done corcasntly onytime afier d retaks, an

0 points if the studan! doesn’t Fulfill ooy of the shova cme“fae for points.

pared for o given closs ond at the soms time

- o conaspl. Course grades for the students
“modwlm tests, ond the fingl sxom. Appandix
aid fa the courss,

This system rewards the studerd for being pi
allows each udent o sacond rh
are determined by joplo~unil fests,
E contains copies of the motearials and

OTHER COURSES

used in the hrr’ngfer and ﬁerhmsa[ COUTsES .« ka-* topxcwumk fe;r,ng pro adw s des cmloed
in the Intermediote Algebro section s used in the College Algebra, Tnaonomo—.ury, end
Technice! Mathematics courses. Studenis in these ond the other mathematics courses ot
Blue Mountain Community College use the materials and tuterial servises thot are ovail-
oble in the Study Canter,

O

RIC

' 9?
s bl



STUDY CENTER

The Study Cenier is an area containing programmed materials, audo-visual deviges,
books, calculotors, and other resources which supplement and reinforce the general curric~
ulum at Blue Mountain Community Collage. i is stoffed by teaching assistants, faculty mem-
bers, and student tutors. The mathematics section of the Center is designed o provide a work-
able source of mathematics instruction for atl Blue Meuntain Community Collegz students. The

Center provides two Iypes of learning progroms:

) the instructional system program in which the Center is an integral part of
the regular mathematics courses and
2) an independent study progrom in which the student works on his own under

the guidance of a teacher.

Both of these programs feature easily accessible insiructional matsrials and readily available
tutorial guidance.

INSTRUCTIONAL SYSTEM PROGRAM

The resources used in the instruction system program are a Test File, which is used to
find out what instruction a student needs, and a Set of Materials, which is designed to give
him that instruction. These resources were selected and designed to correlate with the math~
ematics courses offered at Blue Mountain Community College. The resources are used to make
Study Center activities an integral part of each course offered within the instructional system.
These courses are designed so that each student is required to take several tests in the Center.
This was done in port to assure personal contact between the student and the Center personnel.
Once this contact is made the student discovers the many odvantages that the Center offers.

As indicated in the previous section, each of developmental courses has been divided into
topic=modules and topic~units which specify the objectives in each course. Each objective was
defined in terms of test items and references to specific presentations in various instructional
—materials. These test items, which are in the Test File in the Center, make up the topic-unit
and topic=module tests that are used in each course. The details of the testing procedure were
described in the previous sections. In general the tests are used to diagnose deficiencies and
to evaluate progress after instruction. The development of the material references led to a
thorough analysis of the Center resources. These resources, which include a variety of teach-
ing machines and progrums, tape recorders and tapes, programmed texts, textbocks, and other
materials designed for self-study, were reviewed, cataloged, and indexed for easy reference
to the topics. The resulting Index contains references to the best material available for studying
each of the various topics. The instructor uses the Index to identify materials that will help the
student overcome his topical deficiencies. He finds the topic in the Index and selects the as-
signment, directing the student instantly to the pages in a particular book, to the side of a
particular tape, cr to the cartridge for a particular teaching machine. The student then may

«14e
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proceed at his own pace and ot his own convenience, seeking tutorial assistance when the need
arises.

The management of many features of the instructional system from the Study Center has
given the system a flexibility that was virtually impossible under ony other type of managesment.
This flexibility has made possible such extra servies as special treatment for fast or slow learners,
tutoring at any time during the day, and an efficient methed for handling the make-up work of
absentees.

INDEPENDENT STUDY PROGRAM

The resources of the Study Center are available to all Blue Mountain Community College
students, as well s all members of the community, for independent study. Although the De-
partment of Mathematics has developed a series of course to fit most mathematical needs, there
are some people who need to work outside of these course offerings. The independent study pro-
gram provides ways for these people to fulfill their needs. This program offers the student whose
education has been interrupted and is now returning to college the chance to "brush up" before
entering regular classes. It allows the adult who has never been to college the opportunity to
study without the pressures of the clossroom. The student with a learning problem has the op-
portunity to study without the pressures of the classroom. The student with a learning problem
has the opportunity to overcome his weaknesses without embarrassment .

In addition, the student with a scheduling problem can take an entire mathematics
course in the Study Center. The following independent study courses are available:

1) " Basic Maiihematics (Mth 40)

2) Elementary Algebra {Mth 45)
3) intermediate Algebra (Mth 95)
4) Coliege Algebra (Mth 101}

5  Trigonomeiry (Mth 102)

6 Analytic Gecmetry (Mth 110}
7) Calculus (Mth 200)

Each course can be easily administered by @ mathematics teacher working as @ Tutor-guide in
the Center. For each course, the materials have been organized into packages which contain

A text and other materials needed by the student,

A course outline and time schedule for the student,

A student guide which explains his responsibilities,

An instructor guide which lists the major objectives of the course and defines
the instructor's role in the course

A test booklet which contains all quizzes, hour tests, and the final exam in a
form ready for student use, and

An answer book for all tests.
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Also available are a number of “mini~courses" in areas of mathematics which are heavily
used by students in school work and in everyday life. "Mini=courses" are available in slide
rule use, solving linear equations, selving quadratic equations, solving word problems, solv=
ing systems of linear equations, and many others which are developed as the demand arises.
The material developed for each mini~course consists of packages containing

An information sheet explaining the procedures and the objectives of the course,
A collection of seif-evaluation quizzes, and

Materials, such as a programmed text or an audio tape, which are necessary to
fulfill the objectives of the course.

The Basic Pharmacology course for practical nurses provides an illustration of the mate-
rials, testing, and tutorial features of the Study Center. Students of nursing, like other per-
sons, vary in their ability te use mathematics. However, it is important that nurses know how
to add, subtract, multiply, and divide when dealing with fractions, decimals, percentage, ratio,
and proportion. The "arithmetic review" and the "mathematics of dosage and solutions" parts
of the Pharmacology Course have been designed to assist these students in developing and main=
taining these computational skills. A continual diagnosis of each nurse's strengths and weak=
nesses, using SRA's Computational Skills Development Kit, in the Center makes it possible for
each fo work only on those computational skills in which she is weck. The materials and tutor-
guides provide individual assistance when it is needed. When a nurse finishes with the mathe-
matics part of the course = 50% usually take one week, 25% need three weeks, and the remain-
ing 25% take about five weeks = she uses the mathematics in the nursing lab as she works with
her nursing teacher on the techniques of administering drugs.

=16~-

20




CHAPTER 1il: RESULTS AND COMMENTS

Course - /Placement -

Diagnosis

Procedure fs -

Evaluation / Materials

Study Center

A system of lnsfruchon has been deveIOped to enable ‘more ;fudents to succeed in credit
c0urws in mathematics and to'develop the appropriate arithmetic base for their career programs.
The major components of the system are a Course=Placement Progmm, the DeveIOpmenfal c0urses’
offered at: Blue M0unta|n COmmumfy College, and the Study Cenfer

| SRR
_ ! ' Smce the prlmary goul of cmy sysfem of ms’rruchon is to make Ieornmg occur, the success of .
.. the system should be measured in terms of the achievement. of this goal. This chapter contains .

> Sathmia

- empirical results and comments on-the’ Ieurnmg fha’r occurred’ ‘during the fdll’ cmd wmfer ferms,
1970-71 These resulfs will: be repor’red under fhe followmg hemdmgs :

o
.v-,,, o

'-.,, AL C0urse+lacement Program P A I P
: " B. - Basic Mathematics Course = " '
C. Elemenfary Atgebra. Course
%D, - Intermediate Algebra. Covrse . -_ S
E.. ~'Study Center. : , T o o
F. .~ General Comments " RN A -

N
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COURSE-PLACEMENT PROGRAM

Each entering student was required to take the college placement examination adminis=
tered by the Counseling Center. Results from this examination were used to determine placement
in English, mathematics, and reading courses. Although all students were required to take the
placement examinations, no one was denied admission to the College on the basis of scores on
these tests. After taking the placement examinations, each student was assigned an advisor who
assisted the student in planning his program.

The mathematics portion of the college placement examination has undergone many changes
in the last few years. During the spring of 1970 a Mathematics Course~Placement Program based
on high school records, test scores, and interviews was developed. This Program was used, ana-
lyzed, and refined. This section describes these activities under the headings: placement (1970)
and placement (1971).

PLACEMENT (1970)

The mathematics Department constructed a two=level exam based on the material usually
covered in standard mathematics courses through Intermediate Algebra. A student took the Level |
test if he had a weak algebra background and the Level |l test if he had a strong algebra back-
ground. The exam was given to 73 Blue Mountain Community College Mathemctics students to
establish tentative norms. After the Counseling Center gave the exam to about 300 high school
seniors in the College district, the norms were reviewed and specific standards were established.
The following table indicates the standards that were establisheds

COURSE-PLACEMENT RECOMMENDATIONS (1970) -
Test - Raw Score Course"plécemenf recommendations

Level | 0-7.5 Basic Mathematics - - .. ..
8-11.5 Elementary Algebra or equivalent
12-20 Intermediate Algebra or equivalent

Level |l 0-2 Elementary Algebra or equivalent
3= 12. Intfermediate Algebra or equivalent
13 - 22 College Algebra or higher

Placement beyond Coliege Algebra was done on an individual basis using additional information.
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The exam was given to approximateiy 1000 students during the spring, summer, ond fall
of 1970. 410 of the 600 fall term mathematics students took the exam. Level | test results for
306 students indicated that 148 should take Basic Mathematics, 115 should fake Elementary
Algebra or equivalent, and 43 shouid take intermediaie Algebra or equivalent. 104 Level If.
tests predicted success for 35 students in Elementary Algebra or equivalent, for 60 students in
intermediate Algebra or equivalent, and 9 students in College Algebra or beyond. To summar=
ize, Basic Mathematics was recommended to 36% of these students, Elementary Algebra to 37%,
Intermediate Algebra to 25%, and College Algebra to 2%. After consultation with counselors
and advisors, the students enrolled in the following courses and achieved the following results:

COURSE-PLACEMENT RESULTS (1970)

Recommended Course (number) Course taken (number) Successful (%)  Unsuccessful
(A;B,Q) (D,F. W)
Basic Mathematics (148) Basic Mathematics (118) 68 (58%) 50 (42%)
Higher Level (30) 7 (23%) 23 (77%)
Elementary Algebra (150) Lower Level (32) 28 (88%) 4 (12%)
Elementary Algebra (95) 69 (73%) 26 (27%)
Higher Level (23) 11 (48%) 12 (52%)
intermediate Algebra {103) Lower Level (25) 19 (76%j 6 {24%)
Intermediate Algebra (71) 48 (68%) 23 (32%)
Higher Level (7) 4 (57%) 3 (43%)

Analysis of these results, together with related data, led to a refinement of the test.

- 7T Actual grades were correlated to a number-of prediction instruments. -For.example, Basic
Mathematics information resulted in a correlation coefficient of .63 in relating the 1970
placement test scores and the actual grades; whereas the COOP Arithmetic test, Form A,
comparison resulted in correlation coefficient of .54. But. in Elementary Algebra the corre=
{ation coefficient between the results of the COOP Algebra | test, Form A, and the grades

~were .43 compared to .34 when comparing the 1970 placement test scores and actual grades.

In Intermediate Algebra, the following information was obtained: COOP Algebra 1 test scores
compared with grades, .54; 1970 placement test scores compared with grades, .41. Infor~
mation of this nature provided guidelines for the revision of the exam. Appendix B contains
some of the data that was used in analyzing the exam. Included in the redesign was the atti-
tude that the method of placement should be as simple as possible to relieve the Counseling
Center and the Mathematics Department of complicated procedures.
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PLACEMENT (1971)

The refinements in the 1970 Placement Model led to a three-level model based on test
scores, high school records, and personal interviews. The following tests are being used:

Level I MOD ARITHMETIC
Level Il COOP ALGEBRA |
Level IlI: " COOP ALGEBRA 1]

Students whose background includes no algebra take the Level 1 test; students whe have
taken more than two years of mathematics beyond Algebra | take the Level 1l test; and
students whose background in between these two extremes take the Level 1l test. These
40 minute multiple choice tests are based on material usually covered in courses through
College Algebra. '

The Level | test was developed by the BMCC Department of Mathematics. |t is the
product of three years of writing, revising, and norming. The first 28 questions of this test
were used as the Basic Math Diagnostic Test in 1970-71. The COOP tests are available from -
the Cooperative Test Division, Educational Testing Service, Berkeley, California. Appendix
B contains a copy of the MOD ARITHMETIC TEST and a list of topics indicating the scope of
each of the tests. .

Each test yields a total score based on the number of questions a student answers correctly .
Each of the tests have been given to students and actual course grades have been matched with
resulting test scores. This activity provided norms tables, in Appendix B, which indicate a
probability of success ( C or better) in each course for each score on a respective tes:.




BASIC MATHEMATICS COURSE

Basic Mathematics was taught to four classes (194 students) during the fall term and one
class (58 students) during the winter term. This section summarizes the results obtained. The
diagnostic test, topic=module tesis, pre=test and post=test, the final examination, course
grades, and dropout rates will be examined. '

DIAGNOSTIC TEST

At the beginning of the term each student took a comprehensive diagnostic test to deter-
mine his particular needs. The results of this test served as a basis for prescribing o program
for each student to follow throughout the term. The program recommended for a student spec-
ified certain objectives that the student should be agble to accomplish as a result of his study.
A different set of objectives were selected for each student, based upon that student's mastery
of the total objectives displayed in the diagnostic test. The test included items from the fol-
lowing categories: Whole Numbers 1, Fractions |, Fractions Il, Decimals, and Percents.
A copy of one form of this test is given to Appendix C. A distribution of scores and an item
analysis are also in Appendix C. These topics describe five of the eight weekly modules in
the course. The remaining topic-modules are Place Value, Whole Numbers |, and Ratio and
Proportion. A complete set of test data was available for 184 students in the fali and 47 students
in the winter. The mean scores were 54% and 49%, respectively. The mean scores (%.of
correct answers) on each of the five sub=sections of the test are given in the table below:

Mean Scores for Sub-Sections of BASIC MATH DIAGNOSTIC TEST
Fall, 1970 “Winter, 1971
Whole Numbets I (6 items) 76% 78%
Fractions 1 (6 items) 43% 42%
Fractions I (5 .if_ems) | | 60% 47%
Decimals (7 items) 54% 49%
Percents (4 items) - 32% 20%

This information indicated that most of the students needed considerable instruction on
Fractions | (multiplication and division) and Percents. Whereas most students could succeed
in the course with little time spent on Whole Numbers 1.

The diagnostic test was also used as a course placement test. Scores on the test were cor=
related with actual grades in the various courses. These results, which are provided in Appendix
B, indicated that the test should be used to predict student success in the lower level courses.
Next year, the test will be administered as part of the Course=Placement Exam.
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TOPIC-MODULE TESTS

The course was divided into eight topic-modules. Each week when a student completed his
initial assignment for that week's topic-module, he requested a test in the Study Center. After
he took the testyit was evaluated by the teacher and the results were discussed with the student
in an evaluation interview. The interview included a brief review of the test which either con~-

firmed the student's mastery of the topic-module or diagnosed areas in which the student needed
additional study. If the student did not achieve initial success (70% or better), additional in-
struction was prescribed and retesting was done with parallel forms of the original topic-module
test. The following tables summarize the results obtained on the topic-moduie tests:

TOPIC-MODULE TESTS

Fall, 1970)

Mean Scores and Number Taking Tests

Topic-Module Fom A Form B FomC  FomD  FormE  Form F
1. Place Valve .75 (180) .80 (57) .81(18) .90 (8) 85(2 1.00 (1)
2. Whole Nﬁ%bers | .89 (174) .85 (9 1.00 (1) (0) (0) (0)
3. Whole Numbers I .76 (165 .67 (55) 812 .81 77 .92(9
4. Fractions | .77 (158) .72 (46) 6524 72019 4@ .82(7)
5. Fractiorz 1] .86 (154 .67 (17) b4 (8) .77 (9 5803 .70 (2
6. Decimals .64 (153 .68 (71) 7260  .68(17)  .69(10) .81 (9
7. Ratio and Proportion 73(149 68 (3)  .64(19)  .69(12)  .76(8 .80 (3
8. Percent .69 (140) .66 (57) 65(27) .61 (10) .84 (5) (0)
Average Number

Taking Tests (159): (44) (1) (10) ) ©)

These results provide information concerning several feafures of the course. The weekly topic-
module pacing is illustrated by the success, on the average, of 115 of the 159 students after initial
instruction, by the success of 25 of the remaining 44 after additional instruction, 9 of 19, 5 of 10,

2 of 5, and finally the last 3. -
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TOPIC-MODULE TEST
(Winter, 1971)

Mean Scores and Number Taking Tests

Topic-Module FomA  FormB  Form C FormD FormE  FormF
1. ?Place Valuz 81(58)  .82(10) .95(2 (0) ©) )
2. Whole Numbers | 85(58 .78(4 .90 ©0) ©) ()
3. Whole Numbers 11 66 (55  .73(20 .73 (16 86(6) .80(2) .95(1)
4. Fractions | T75(8) .76 (16) .82 (5) 853 .75(1 ()
5. Fractions I 74(50)  .77Q6) .76 (6) 5@ 73(2 .70
6. Decimals B0 (49 .69 (29) .79 (15 .95 (1) (0) (0)
7. Ratio and Proportion .73 (48) .71 (14) .63 (4) .70 (1) ©) ©)
8. Percent 67 (48 .71 (22 .57 (12) 69 (5 .70 (2 ©)

Average Number

Taking Test G2 (7 ) @ O ©)

The winter results indicate that, on the average, the initial instruction provided by the Monday
lecture was all that was needed by 35 of the 52 students. The remaining 17 students received

" 'the attention for the rest of the week-with .10 of these 17 succeeding after another look at the
topic-module. Sample copies of the topic-module tests aie in Appendix C.
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PRE-TEST AND POST-TEST

The COOP Arithmetic tests, Forms A and B, were given to the students in the course
as pre~tests and post~tests. The results obtained from these tests provided information which
was used to judge several other diagnostic instruments: the course~placement exam, the
diagnostic test, and the final examination. The means during fall term for four of the in-
strumenis were Diagnostic Test (.54) , Pre-test (COOP Arithmetic, Form A) (.62), Post-test
(COOP Arithmetic, Form 8) (.66), and Final (.77). These and similar results indicated that
the COOP Arithmetic tests would not provide useful information on the course .

FINAL EXAM SCORES, COURSE GRADES, DROPOUT RATES

The final examination was designed to measure the studenrt's general knowledge of arith-
metic and its applications. The final examination was taken by 140 students in the fail and
50 students in the winter, with the scores ranging from 49% to 98% and 55% to 97%. The
mean and median scores for the final exam were 77% and 79% in the fall and 75% and 76%
in the winter. A copy of the final exam and an onalysis of the exam are included in Appendix

C.

The official droput rate was about 20% (40 of 194) in the fall and 14% (8 of 58) in the winter.
However the 20% figure includes 9% who withdrew after one session. A 20% dropout rate com-
pares favorably te the 40% dropout rate which had occurred when the course was taught by con-
ventional methods. The majority of the dropouts occurred for nonacademic reasons.

Course grades for the students were determined by their score on the final exam. The
distribution of grades is given in the table below,

Distribution of Course Grades - Basic Mathematics

Fall, 1970 Winter, 1971

Grade N % N %

IR (90/- 1000/) G T

B (80% - 89%) 48 31 12 24

C (65% - 79%) 50 32 24 . 48

F 8 5 5 10

| 29 19 5 10
TOTAL , 5T 100% 50 ~100%

The students that received grades include 76% who succeeded in the fall and 80% in the
‘winter. The remaining students had the opoortunity to finish the course in the following term.
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Comparing initial success on each topic-module test with the comparable sub-section of
the Diagnostic Test and comparable sub-sections of the final test indicates the relative success
of the course. The following tables provide this comparison.

COMPARISON OF MEAN SCORES

— (Fall, T970)
Topic=Module Test

Topic-Module Diagnostic Test FORM A Final Test
Whole Numbers | .76 (6 items) .89 .91 (17 items)
Fractions | .43 (6 items) .77 .85 (10 items)
Fractions 1l .60 (5 items) .86 .74 (2 items)
Decimals | .54 (7 items) | 64 .76 (11 items)
Percents .32 (4 items) .69 .76 (14 items)

The final success of the students on these 5 sub-sections was 82% compared to 54% success at
the beginning of the term.

COMPARISION OF MEAN SCORES
(Winter, 1971)

Topic-Module Test

Topic=Module Diagnostic Test FORMA . Final Test
Whole Numbers 1 .78 (6 items) .85 .88 (17 items)
Fractions | 42 (6 items) .75 .87 (10 items)
Fractions 1l A7 (5 items) .74 .84 (2 items)
Decimals 49 (7 items) .60 .77 (11 items)
Percents _ .20 (4 items) .67 .67 (14 items)

The final success of the students on these 5 sub-sections was 80% compared to 49% success at
the beginnirg of the term.
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COMMENTS ABOUT BASIC MATHEMATICS

We believe that the 1970-71 trial of the Basic Mathematics course was successful .  Most
of the goals for this course were attained. The Course-Placement Exam did a good job of iden-
tifying the students who needed the Basic Mathematics Course. Each case of incorrect place-
ment occurred because the student and his advisor did not follow the placement suggestion.

The following innovations were particularly successful: the Monday lectures, the weekly
topic-module tests, the Study Center activities, and the individual evaluation interviews. The
textbook was one of the weakest parts of the course. This was recognized in the course planning
but available time was alloted to developing the procedures and other materials. The applica-
tion part of the course was not ready to implement completely, but is being given further atten-
tion.

Teacher and student evaluations brought about some changes for winter and spring terms.
A copy of the student survey results is in Appendix C. The student record form was redesigned
to make it more useful and a supplementary record was adopted. The students believed that the
weekly topic-module tests should count toward the final grade. To add this incentive a grading
scale was designed to include this feature.
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ELEMENTARY ALGEBRA COURSE

Elementary Algebra was taught to six classes (157 students) in the fall and eight classes
(198 students) in the winter. The original plan was to use the audio=tutorial epproach in ali
of the classes. However, the hardware to handle them all was not available ot the beginning
of the fall term and fall term experiences indicated that other approaches should be used. Dur-
ing the fall term four classes (49 students at Blue Mountain Community College and 53 students
at Linn-Benton Community College) used the audio-tutorial -approach and two classes (55 stu=
dents at BMCC) used a programmed text approach. During the winter term four classes (31 stu=-
dents at BMCC and 65 students at LBCC) used the audio-tutorial approach, one class (30 BMCC
technical agriculture students) used a problem solving approach, and three classes (72 BMCC
students) used a combination of the other two approaches.

The audio-tutorial approach that was used in the fall utilized the audio-tutorial project
materials developed at Fullerton Junior College and procedures designed to emphasize prob-
lem solving in algebra. The approach was developed to serve the Elementary Algebra needs
of the Liberal Arts students and the Applied Science students. However, experiences during
the fall and winter terms suggested that two different courses should be available to serve these
needs. The Applied Science students for whom Elementary Algebra was a terminal course in
algebra needed more emphasis on probiem solving and iess on the foundations of algebra. The
students for whom Elementary Algebra was a course which would lead to intermediate Algebra
and beyond needed the flexibility provided by the audio-tutorial approach. These two courses,
Mth 4.202 (Applied Elementary Algebra) and Mth 45 (Elementary Algebra), are now available
at BMCC. Mth 4.202 is being developed with the cooperation of faculty members in the Applied
Science division. Mthy45 designed to qualify the student with little or no background in al=
gebra for Intermediate Algebra, has been developed and utilizes the audio-tutorial approach.
This section summarizes the results obtained in the development of Mth 45.

The audio-tutorial method utilized a textbook-workbook designed to correlate with audio
tapes. The lecture and other explanations were on audio tapes and the chalkboard fllustrations
were in the text. The student spent three hours per week in .discussion classes devoted to an~
swering student questions, solving problems introduced by teacher-made worksheets, and taking
the topic=module tests. For three hours a week, on the average, the student used the audio=
tape and text materials in the Library Learning Center. A student went to the Library with his
book, pencil, and paper; checked out a tape; proceeded to a study carrel; and studied a
unit. The student could go through the lecture at his own rate and review any part of the .lec-
ture as often as desired by reversing the tape ployer and turning back in the text. The results
of these activities will be examined in terms of the topic-unit tests, topic=module tests, pre= -
test and post~-test, the final examination, course grades, and dropout rates.




TOPIC=UNIT TESTS

When the student finished a topic-unit tape and felt that he had mastered the basic concepts
of the unit, he requested the appropriate topic-unit test at the Study Center. After he took the
test, it was evaluated by his instructor who reported the results and recommendations to the stu-
dent on a redirect sheet. The redirect sheet indicated which questions the student missed and
which frames in the textbook=workbook explained the answers to these questions. When the stu-
dent received a score of 70% or less on the test, he was required to retake the test when he was
again ready. The following table summarizes the results obtained on the topic-unit tests during
the fall term classes at Blue Mountain Community College.

TOPIC-UNIT TESTS

Average Scores and Number Taking Test

Original  Retake #1 Retake #2 Original  Retake #1 Retake #2
Topic=Unit % (N) % (N) % (N) Topic-Unit % (N) %. (NN % (N
Al 74 (4% %0 (® 91 (9 B5. 70 (42 82 (1) 8 (2
A 2 84 (49 87 () 8 (1) B6. 78 (42 78 (8 89 ()
A3 86 (49 85 (4 (0) R7. 82 (41) 88 (5 (0)
A4 80 48 78 (9 84 (1) o
A5 84 (48 85 (4 (9] Cl. 84 (400 79 (3) ©
A b 83 47 79 (9% 83 (2 C2. 80 (38 87 (5 % (1)
A7 89 @47 84 (4 (0 C 3. 76 (38 84 (7) 70 (1)
A8 85 (45 89 (4 0) C4. 91 (36 (0) 0y
Cs. 81 (3¢ 84 (4 (0)
B 1. 80 (45 84 (5 80 (1) C6. 78 (36 85 (6§ 8 ()
B 2. 82 @45 79 (7 84 () D1. 77 (36 81 (9 77 2
B3. 88 (449 85 (2 (0) D 2. 67 (36 79 (7) 88 (1)
B 4. 48 (43) 79 (38 84 (5 D 3. 76 (36 78 (9 )

When examining this table, the following points should be considered:

1) This table illustrates the typical topic=unit testing pattern that has
evolved.

-2 There have been some changes in the tests from term to term. The
major change has been to change their format to multiple choice
problems to facilitate grading and analysis. 4

3) The winter results were not tabulated because the classes were being
refined into the two seperate courses.




TOPIC-MODULE TESTS

During the term each student had many opportunitites to judge his progress in the course.
in addition to the tests associated with each of the 25 topic-units, there were problems at the
end of each unit that the student was required to work and hand in for evaluation. There were
three mid-terms (fopic=module tests) taken in class, the fourth topnc-module fe*;i’ is part of the
final exam. The instructors kept the students informed concerning the results of these progress
checks by using a special form that was distributed on a regular hasis fhroughou} the term. The
topic=module test scores carried the most weight in the determination of course grades. The
fall term results at Blue Mountain Community College are reported belows: j

TOPIC-MODULE TESTS

Topic-Modu‘les . Mean Score N Standard Deviation
A. Sets, Variables, and Senfences 75% 45 10.56
B. integers, Rational Numbers, and Real Numbers 67% 41 : 14.34
C. Fractional Expressions and Polynomials 66% 39 | 16.846
D. Solving Sentences 59% 34 19.08

These results indicate the pacing pattern that brought about certain refinementfs in the course.

In particular, as the term progressed, the mean scores decreased, the number of students de~
creased, and spread of scores increased. These observations led to procedures/which would
allow more flexibility in providing for individual differences. The course now'requires mastery
of a topic=module before the next one is encounfered and allows time for this o be accomplished
with variable credit arrangements.

PRE-TEST AND POST~TEST

The COOP Algebra | tests were utilized as a pre-test, form A was givin on the first
regular day of class, and as a post=test, form B was administered during the final week. The
results obtained show evidence that the approach is effective with most sfudekﬁfs. During the
fall and winter terms,

the mean raw score on the pre=test was about 13
and the mean raw score on the post-test was about 25.

This 92% gain encouraged the continued development of the course. Additional information
from these tests contributed to the development of the new Course=Placement Program.
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FINAL EXAM SCORES, COURSE GRADES, DROPOUT RATE

During the fall term there was a 26% (27 of 102) dropout rate. However only 11% drop-
ped after the second week and 70% of the students who dropped also quit school.

There were two final exams: a takehome final that emphasized problem solving and a regular
final on concepts. These exams were taken by 36 students at Blue Mountain Community Coliege
and 38 students at Linn Benton Community College. The scores ranged from 19% to 91% on the
takehome final and from 45% to 98% on the regular final. The mean scores on the takehome
final and the regular final were 65% and 75%, respectively.

Course grades were determined by scores on the final exams, the topic-unit tests, the

supplementary problems, and the topic-module tests. The distribution of grades is given in the
table below.

ELEMENTARY ALGEBRA
(Fall, 1970)

DISTRIBUTION OF COURSE GRADES

Grade N ' %

A 14 19

B 13 18

C 40 53

D 7 9

F | : 1 1
TOTAL 75 100

COMMENTS ABOUT ELEMENTARY ALGEBRA

The resuits achieved by the students using the audio=tutorial approach show promise.

The teachers who handled the classes was quite enthusiatic about these results. They pointed
out that the students seemed to appreciate the discussion periods since the attendance was good.
‘The audio-tutorial environment with its flexibility and accessibility of instruction provided stu-
- ents the opportunitites to develop the abilities they possessed. [t was especially helpful for the
student who felt some responsibility for his own learning. Teacher and student evaluations of
the approach brought about changes in the course. A copy of the student survey is in Appendix
D. This survey, which was based on the Fullerton junior College attitude questionnaire, con=-
cerned student attitudes, feelings, and reactions to the course. Students felt that the most
beneficial features of the approach were the ability to stop-and repeat tapes, the ability to enter
the lob at their hour of convenience and as often as needed, periodic testing, and small group
O cussion sessions. e
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INTERMEDIATE AL GEBRA {1970)

intermediate Algebra was taughi o four classes (100 students) during the fall term. This
section summarizes the resuits chtained during thot term and discusses the course refinements
that oceurred during the winter und zpring terms. The ropic=uni! tests, topic-module tests, pre-
test and post-test, the {inal examinaiion, course grodes, and dropoui rutes will be examined.

TOPIC-UNIT TESTS

_ The teachers used a combination of informa! feciures and chalkboard recitations. Althcugh
the topics were intreduced to cll students at the some time, each student's progress on a topic-
unit was evaluoted almost daily. The progress check useally took the farm of o short answer
topic-unit test, form A. These tests identified formally for each student his need for a review
of the topic-unit. [f the teacher discovered individuai weoknesses, he prescribed the progrom
‘of Study Center acitviiies best suited to each student's skills and knowledge of the topic-unit
content. This prescription was communicated to the siudent on « referral form which indicoted
the Study Center octivity ond the topic-unit test, form B, the studen? should toke when he com-
pleted the program. The fopic-unii test results are summarized in the following table:

TOPIC-UNIT TEST'S

Mean Ssores and Number Tokirg Test
e

Topic-Unit Form A Form 8 Topis=Unit Form A Form B
A 1. 45 {86) .72 (42 C 1. .72 (81) .67 (5)
A 2, .63 (86 .63 (13 C 2. .86 (78) 1.00 {4)
A 3. .70 {88} .65 (1) C 3. .88 (77) (0)
A 4. .75 (86) .76 (13 C 4. 73 (77) ()
A 5. .80 (93} .90 (8
A 6. .84 (88) .80 (3) D 1. .82 (74) .95 (4)
A 7. .70 (87) .68 (9 D 2 .86 (77) .80 (3)

_ D 3 .62 (77) .69 (1)
B 1. .66 (82) .60 (13) D 4 .77 (79) .67 (6
B 2. .68 (83) .76 (13} _ , :
B 3. .67 (84) 75 (15) E 1. .62 (78) .65 (18)
B 4. .84 (80) .80 (5) E 2. .70 (77) .67 (14)
B 5. .78 (81} .75 (4)
B 6. .65 (81} 7211 F 1 .70 (79) .84 (12)
B 7. 76 (79) .80 (10} F 2. .84 (79) .93 (8)
B 8. .71 (80) .65 (10} F 3. 74 (79) .86 (8)
B 9. -73 (81) .60 (10} F 4 .76 (78) .85 (10)
. F 5. 81 (79 .90 (10)
F 6. 63 (79) .63 (19)




It should be poinited cut thes the people who tonk Fam B of the topic-
dents who scored 40% o leicon Form A of the tes
obsences from the fisw tesr. In paidticulor, there was o gooup of students who '::.onszszen?iy scored
fow on the firit fest sed then, given time and help v the Study Cerdasr, sonsisently icored high
on the :econd i it
It seems !T.L:E?.}y Y

together with students who b

Thes studenty, obour 8% aof ke 5!

they would hove beer unsggaes®

Another poini of irteresi is the resvlitz of test A 7 [Form Ar, whers sbeu? £0% of the students
were referred to the Study Center for furthes work . The studant sonre: never approached this low
level agoin. Thiz con be attribuied to o gerers! "owikening’ which often ooours when students
perform poorly. The sigeificont point hete is that the "vwokening” ncour d during the second
closs meeting, sother thon of mid~term. Thisssemad "o 53 9 stondord for cohisvemant ond an
otmosphere of aler:ness which corried on theougheu! the term,

TOPIC-MODULE TESTS

The conient of courss consisis of six topic-moduless (A} Rect Number System; (B} Linear
tguotions and irequelities; {C) Poiynom:a[;e,_; DY fiavtionsl Expressions; {E) Exponents, Roots,
ond Redicols; wnd {F} Quodrolic Eguoriens. Vhers wers 3 mid-"wrm tests given throughout the
term. Test | {ropiz-module: A ond B! hnd & meer scors of 71.1%; Test §f {topic-maodules C
and D} had o meon score of 76.6%; and Tas B opicrmodule: £ and £] hed o mean score of

67.9%. Ths distribution of the grodes tor thate beils are given in tha tabls beiow,

TORC~-MODULE TE51S

Distribation of Grades

D

F 8 (0 | 4 5. 18 (23.1)

Toial 80 {100%; 78 TI0%) 78 {100%)

E
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The instructors of this course noticed that the first test seemed to confirm the piacement
information which hcd been gathered. A number of the students were convinced at this point
that their placement in a lower level math class wes justified ond withdrew af thistime. A
few of the students remained unconvinced and remained in the class. None of these students
were successful, although o few eamned Ds by diligently making use of the Study Center facil-
ities. The grades on fest ill wsre noticeably lower because of the test took too long to com=
plete. This test was shortened before if was used in the winter term.

PRE-TEST AND POST-TEST

The COOP tests, Algebra | and Algebra i, were given to the siudents in the course.
The results obtained from these tests were used to judge several diagnostic instruments. The
COOP Algebra | test results indicated that this test was one of the best predictors of student
success in Intermediate Algebra. The Algebra i} test results are being used to predict success
in the College Algebra course. :

FINAL EXAMS, COURSE GRADES, DROPOUT RATES

The official dropout rate was 24.05%. However, the majority of these dropouts occured for
nonacademic reasons.

Course grades for the students were determined by their scores on the topic-unit tests, the
topic-module tests, and final exam. The distribution of grades is given in the following table:

DISTRIBUTION OF COURSE GRADES

A 10 13

B 13 17

C 16 20

D ' 16 20

F 5 6
_w 1 24
Total 79 100%
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COURSE REFINEMENTS

During the winter lerm the results were not os good as had besn expscied. The primary
cause for concern was the lack of student initictive in completing Study Center assignments. In
addition there were some students who completsd their Study Center assignment and gained from
the additional work, but stili did not completzly master the given topic-unit. These variations
in the pattern from fall term ware attributed mostly to the type of student enrolled in the Inter-
medicte Algebra classes during winter term. Ths winter term student had o weaker mathematics
background and had a history of a lack of success in mathemotics. Although their scores on the
placement examinration were lewer than those for students in the fall term, their scores were high
enough for placement into Intermediate Algebra. The winter term experience prompted several
refinements in the course procedures.

Succeassful experimentation in classes such as College Algebra, Trigonometry, and Technical
Mathematics gave rise tc revisions in the testing procedures in Intermediate Aigebra. Each topic-
unit test was expanded te ten or more forms. This was dore in order to give the student an op=
portunity to recycle through a topic-unit and have o chance to check his mastery with o fresh
test each time. The use of o ditto master containing un outline of the test with the particular
numbers, or problem, omitted enabled the instructors to produce a number of forms of each test
without much difficulty. The next revision was in the method of test evaluation. Rather than
giving the student partiol credit for on incorrect solution to a topic=unit test, the instructor told
the student to toke another form of the test. This process was repeated until the student answered
the test question correctly. Each retoke lowerad the student's score as follows: no retakes was
an A; one retake was a B; two or three retokes was a C; and four or more retakes wasa D.
Notice that the student cannot score less than @ D unless he fails to retake the given topic-unit
test. This groding system encouraged the student to completely master eoch topic unit, rather than
compromising for portial credit. The third and final revision was one of emphasis. The lecture
time wos reduced and there was an increased amount of time spent on boardwork and small group
activity, This made the class more informal ond tended to get the students more involved in the
classroom work .

COMMENTS ABOUT INTERMEDIATE ALGEBRA

The Intermediate Algebra instructors were pleased with the results obtained in the Intermediate
Algebra classes during fall term and with the revised system as it was taught spring term, The
wurse was successful with the average students of fall term and the lower level students of spring
term. The outstanding features of this class were:

1. The organization of the material and the order in which it was presented seemed
natural and easy to teach.
2.  The short quizzes proved to be an effective teaching device.
3.  The idea of 100% mastery on the Yopic-units created a positive otmosphere for learning.
4.  The referrol form was a valuable communication device between teacher and student.
5.  The use of the Study Center has shown great potential. Several students have had
rather outstanding success working in the Center.
6.  The system encourcged the student to see the instructor more often.
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STUDY CENTER

The management of many feutures of the instruciional system from the Study Center
has given the system a flexibility that was virtually impossible under any other type of
management . This focility had a major impect on the entire mathematics program at the
college. During fall term, 1970, over 3000 student contacts were mode s part of the
work in'the three Developmental =ourses. These courses were designed o moks Center
activities an integrol part of each course. Each student was required to foke saveral tests
in the Center and use the instructional material that was ovailable there. This section
describes the Study Center activities during the fall in terms of the Siudy Center resources,
the Developmental courses, cnd the gereral results.

STUDY CENTER RESOURCES

~ The Study Center contains programmed iexts {about 200 different titles), tape recorders
and tapes {60 SRA Mathtapes, 63 Mervill Audio tapes, 54 Houghton Mifflin Algebra tapes,
4 Slide Rule topes), a variety of teaching machines and programs (20 MAST cartridges, 15
TUTORFILM films), and other materials desigred for self-study (SRA Computational Devel-
opment Kit, SRA Algebra Skills Kit). These moterials have been reviewed, cataloged and
indexed for eosy reference to the topics taught in courses in the system. The Study Center
Test File contoins the topic-module and topizsunit tests for each course. The procedures
in each course required thot o student take several of thess tests in the Center. A fuli-
time clerk handled the administration of these tests at the student's convenience. The
Center was manned 5 days a week, 8 hours a day, by a full=time tutor-clerk. A part-
time student clerk was on duty 15 hours per week. Each of the seven mathematics in~
structors overaged about 5 hours per week assisting students in the Center.

The Study Center is located in an area between the Library and Student Unjon, making
it easily accessible to the students. The facility hos two components: o quiet area used
mainly for testing and o tutoria! area.
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DEVELOPMENTAL COURSES

In the Bosic Mathematics course, there were 1738 module tests taken in the Study Center.
On the average, o student took 15 minutes for a test. The total time for test~taking in the
Center was about 343 hours and 30 minutes; this is an average of 8.7 hours per day throughout
the term. Each of these tests was followed by an svaluarion interview. About half of these in=
terviews resulted in o recommendation of additicnal Cenrter activity: individual tutoring, use
of instructional materials, or both.

Due fo the limited space in the Study Center facility, activities in the Elementary Algebra
course over flowed to the Library. The Library handled most of the checking out of tapes and
housed the eleven study carrels where permanent tape players were located. Eoch student aver-
aged 2.3 hours per week listening to tapes. Each student took ot least 25 topic-module tests in
the Center, averaging 20 minutes per test. At least 1125 tests were given, resulting in a total
test time of about 375 hours, or 7.5 hours per day. '

In the Intermediate Algebra course, student deficiencies were determined by using progress
checks in class. Those students who needed work were referred to the Study Center. Their re-
ferral form indicated the material that they should study and the topic-unit test that they should
take when they were ready. There were 340 referrals made throughout the term. This resulted
in the following time being spent in the Center: 57 test taking hours and 114 material use hours.

GENERAL RESULTS

At any given time, students from as many as 20 different mathematics classes were using the
Center on a regular basis. While early use was predominantly in the Developmental courses, there
was a continued growth of use by students in the transfer and technical courses. As the system ev-
olved, the teachers recognized that the Center encbled them to spend mers time guiding individual
students and small groups. Teuchers felt that their students showed more interest in the courses,
asked more questions, and demonstrated deeper understanding in small ~ and large - group dis~
cussions. In addition, the teachers felt that they got to know the students better as their role
shifted from lecturer to tutor-guide. It appears that the multimedia approach makes the instruc-
tional system effective for certain fopics and students and is a step toward the ideal of an in-
dividualized program of instruction for mathematics students.
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GENERAL COMMINTS
In this section, the eccomplishments of the projent will be :ummarized and discussed.
This discussion will lesd irio o broader discussion of the implicotions of the project and

the many future directions which the project can tuke.

ACCOMPLISHMENTS

The system of instruction that hos been developed has encbled mora students to succeed
in mathematics. Though the system is neither completed nor perfect, the spesific goals of
the project hiave been accomplizhed. The project teom hos been eble

1} To devise ond select measuremeni devizes to asc3riain with recsonable certainty
which students need remedial training,

2) To develop effective procedures for remedial mathematics instruction,

3) To acquire and produce new instruciional materiols designed and tested to
meet the requiremen!s of students seeking to overcome mathematical deficiencies,

4)  To improve the effectiveness of tha Study Center by reviewing, cataloging, and
indexing the study materials,

5) To instigote, supeivise, vad evaluste v system designed to provide the student
who hos mathemetical deficiencies v-ith the skills necessary to improve his
chonce of success in credit courses, either transfer or technical, ond

6}  To compile handbooks for the carefui integration of clossroom and laboraiory
instruction ond for the effective assimilaiicn of new instructors and parf=-time
instructors,

The general geal of enabling more students to succeed in credit courses in mathematics and to
develop the appropriate arithmetic base for their career programs has been attained. The team
has been maintaining data on the progress of the students in successive courses ond this data
eems to verify these conclusions concerning the genaral success of the system,

Each student and each instructor involved in the courses were asked to comment on the
strengths and weaknesses of the system. Eoch tzacher submitted a report and each student
filled out a questionnaire at the end of the term. The attitude of the students toward the
system of instruction has been very positive. This positive attitude is undoubtedly related
to the level of achievement which they attained. Though many of the students began the
courses with a fair amount of anxiety becouse of their past experience with moth courses,
their success dissipated this anxiety and reploced it with confidence in their ability to iearmn.
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Though asked to ossume o new role, the cooperntion of the teachers during the course of the
project has been very good. Nine different teachears have been involved ot some tme during
the year. They hove worked out more or less well depending upon their skills at tutoring and
confrolling siudents plus their cbility to function os @ membar of o highly organized group.
Since a system of instruction cannot survive in cur educaiional system if reacher reaction to
it is negative, there hos been o necessary concern about the oftitudes of the teachers. At
first, some of the teachers ware gpprehensive. In spite of their willingness to try something
new, there was o confiict betwesn their new rmle and the role which on ordinary teacher ex=
pects to play in his profession. Some teachers admitted that they missed lecturing and were
disturbed by the fact that the students were learning without their lectures. Most were fairly
conscious of their status, with a fear that their new role wos merely that of o technician or
bockkeepar. As the learning system evolved and the teachers became more involved in it,
their attitudes became moie positive. There are various reasons why this change in attitude
occurred.” Scme of the reasons ore more general and some are specificolly reloted to the use
of the Study Center. The more general reasons ares

(1) The instructional system has been successful and most teachers are interested in
the achievement ievel of their students.

(2) 1t became clecrer tc them that their role was also a highly professional one.
That is, they saw thot the system was designed so that they could cope with
the learning problems of individual students. Most of them found this type
of activity rewording.

(3) They became more involived in the decision-making process of the project and
so their ideas and suggestions had an influence on chonges in the system,

The reasons related specifically to the use of the Study Center are:

(1)  Full utilization of the many resources of the Center makes it possible for teachers
to function in their most important role =~ teaching.

(2) The increased use of para-professional personnel {teacher aides and clerical help)
freed the teachers from many of their non-professional duties.

There are many reasons for the success of the system of instruction developed by the project
team. The system is highly organized and it provides for interactions between the teacher and
individual students. It has objectives which are cleor both to the feacher and the student and
only these objectives are assessed by test items. It has demonstrated that average and below-

" average students can learn mathematics from the mu!timedia opproach. The results achieved

by the project suggest that a system of instruction like the orie developed by the project team
should be developed for mathematics instruction at other levels. A system of instruction of

this type not only guarantees individual attention for each student,. but it is also flexible enough
to deal with individual differences.in these students.




FUTURE DIRECTIONS

What has beer accomplished by the project up to this point is a mere beginning. The pro-
ject staff has many ideas about directions which the project can and should take in the future.
These future directions incluce various ways in which the present system of mathematics in-
struction can be expanded and modified to fill @ much broader need. This expansion needs to
be done with mathematics for tronsfer students, mathematics for occupational and technical
students, and mathematics for elementary and secondary school students.

The major problem with most students at the transfer level is that the students feel no re-
sponsibility for their own education. The system approach can shift this responsibility from
the instructor to the student where it rightfully belongs. By elimirating the lock step schedule,
the instructor can involve the student more actively in his own learning. To ochieve these
objectives, the other mathematics courses of Blue Mountain Community College ore being
added to the system of instruction.

Considering the fact that most of the mathematics instruction is remedial in nature, it
might be more efficient at the present time to concentrate on systems of mathematics instruction
for high school students. {f the major effort were devoted to high school courses, there would
be a need for coordination with mathematics instruction in elementary and junior high schools.

In order to facilitate the development of the mony systems of instruction which are nec-
essary , a statewide center should be established. The recently established Math and Science
Curriculum Resource Center for Oregen, sponsored by the Oregon Museum of Science and
industry, could serve this role os it helps ser the stage for a "Systems Approach® in Oregon.
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o APEENDIX § -4
ARITHMETIC | 40 MINUTES T
»
Ada: £. Diride:
7 47 g7 Y 59,238 P £A1 R3S
B 4 35 a <pd R3S
? < 4G H 704 {148
g 3 g T BEl ¥ 45
143 S nons ¥ none
3
7. Redure 1 24/38 1o lowess torma:
. Subtract:
A v 1/3
54 F 37 3 1 273
27 G 27 C 13
H o 3F D25
T 18 E none

none

Subtract:

80,080 i

Y 36,614

~53,47¢6 B 36,504
) 37,514
D 37,504
E none

Muitiply:

509
#3408

27,872
207, €72
24, 432
204,572
none

L)
Ly

T !

ivride:
majnder

{Indicate i mpm is & ta-
. Example, 7 3 3 = 2 R1)

“aanas dlanres Goadpasmoiisie

9 ) 5,382 , A~ 578
B Y5 RY
o > 598
E lC In 620 RZ
E  none

~ o

.;-A 5 [

Multipiy:

T4
-

L e
(R

o

The answe

simplest form: -

2/

.

kMuitiply:

2

1’-
QI

G/

e
Ao d

7
B
~

D

g )
;3L a/?.t’

M

Mm@

7 /G
12,21
/7
4/7
nens

21/3
110/11
3/44
10 /2




12,

13,

14,

.
b

- 15,

Divide: The answer

“in simplest form,

g QW rE

must be

1/9
8/9
11/8
2
none

Divide: {Same as above}

31/2%51/4

e B!

Add: (to be correct, the answer
must be reduced to lJowest terms
with improper fracticns changed

to mixed numbers,}

1/6 + 3/6

HoQw e

3/8
11/2
2.3
2,2
none

4/5
i/3
1/3
2/2
nene

Add: {Sarme az above)

1/3+1/5

e )+

1/4
8/15
4/15
17/8
none

Add: (‘Same as above)

8 3/4 +7 7/10

mMogQw

16 /20
15 5/7
15 9/20
16 7/20
none

}47Q

}.85

20,

Subtract

SNEWET Must

3/4 - 3/8

APPFINDIX ¢ -2

" Do not forget the
b2 simplifisd
F o 3/4
G 9
H 3/8
7 3/22
K b labetc

Subtract: (Same as alkove)

45/6~727/8

Seliz

?

LSCL

] -
migsing jle)

the corract value
number:

302/10,000 = ?

e S Nhe

.0302
»00302
<332
<302
none

lecimal; Exawmple -

Change t¢ a v
1/16 = 0625 or 06 1/4;

5/8

62 1/2
.6

-
>

\\..

2w

G

hZJ"c

6.25

ione

Change to a common {rection in
lowest terms:

.02

)

F
G
H
¥

K

1/40
1/20
2/5
1/4

none
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Distribution of Sneres ttem Analysis {Percant of Students Werking Each item Corrontly)
Score | TUM% Topics from Mo, Yo Coront i
48 0 Nes Wholz Numbers B2
27 H 00 {Acdliion & Sublroction) 2. .95
26 1 R 3. L7
25 & S 4. .78
24 3 Ry {(Muliiply & i“ vide} 3. .78
23 2 .08 . 8. .92
22 & i Frucriens 7. REE
A 7 L5 {Equivaient) 8. 53
20 15 W23 Frachions . AR
9 7 7 | Multiply & Divide) G, LZ3
18 10 .33 i3, L35
6 7 A4S § Fractions TG
15 18 .56 { {fddition & Subirceiion 14, R
14 (X N ' 15, 54
7 b M 18, 72
2w 72 Decimols - | 7, :
H! 7 77 {Conversions) [B
10 16 ) 19.
? 7 .90 ) 20. A0
8 9 W55 Decimals o 2. G )
7 4 97 - {.A\dd‘l'ﬁ_{}_l_'l ol J‘thﬂufian} 22. . ey
; 6 2 R Decimals 23, - 67T
5 i .98 : {Multiply & Divide} 24, .52 .
4 2 99 Percaents 25. ~33
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2 0 R Percenis o A7, A
; e 1.00 Farmulag 28, _ A0
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Mth 40 = Tepic~fodule Test € (form o)

Name

Cimss Period

anavwers in simplest form.

(a) 2/3 + 2/3 : {b) 4/9 + 8/9

Addes  Write

snawers in siwplsesy Torm.

la} 172 + 1/3 (b} 2/9 + 5/12

Add: Welbs

io1/2

Subtract:

(a} W/5

Subtract @

\

{al :

!"‘ [4V]

3/
12/

\)'1\.!";

ansvwer in simplest fovm.

+ 5 2/3

Write answsers in simplest forme

(o) 11/12 = 3/

drite answere in simplest Torm.

- : (b} b L/S
b _3/10

Subtrect: Write answsars in simplest {orm.

(83 7 2/10
2.8/19

Simpliry:

A table top
high. What
tabls?

A board L 3/L
fow long we

{(b) 8 1/3
.6

=N
it
T

A+
Y ae

J‘"‘ \_\_:

is 9/16" thick. The legs on this table are 29 378"
is the distance from the floor to the top of ihis

.

of & & 172 foot board.

4

long was sawad ofl
of voard left?l

l‘c ‘.A-
H-
G e
c 3

F=3
8 the

74

EREPPRY
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S ST AP PIN




i'“;.

" A . ue
x. AJ Py
WEGE NEUE

AL L AL VAR 1} A LT Y S i e, =R e S bt A Foaaes

Y . X5 Ny L
Olazs Pavilad

N B KT g o T M TN € T iy e m AR 0= Hae s

“ (0 = B P NURE BN g e . . .
Lo Add:r Write answers in simplesd Popm.

5

18 « 578 (bl 3712 + 871

}3 Y

” . ) .
d o i e
<o 5 E.m:,'ﬁ 34 B L OV, ;
i
N N e :
] ! &3 i PR
: de  Adds  Wplite answer

3 Tote T Ay e 4 "
o Add: Write ansver

Y
LaslLy

S o AL 4 Pt
T80 iy g i
i
[T TN | s
Se fubtraet: Wreite answors in ¢

3 o W Fa ) P 2
(J.:".,“ t;i; ™ LS (}33 A3 - 1FS

Lo
o

Subtracc: Wrlts znuwsrs Lo

¢ ¢
fe} 5 3/

T ok F L
[IEEE e R O RPN

(4

Te RBubitract: in ¢ answsres in simpleat form,

/ )3 A
2 /6 o loasie

D Gy wir T 1B

DD
o
4
-
A
\

T

»_ ¥ >
1

Qe rrat G sl g emc e X e

B. Simplify:

G. Talin 5 trip
and Tol uO It bake
land, 2 146 Fa vy I

\‘\

73 1/8 poundas of pog
[]{B: ¢ sh

&

toes ansg ﬁgLam Srom o a LU
How many pounds ar 70



Mih 40 ~ Tasic-Module

Date Hame

Test E (form <)

Sectlion

Lddr  Wreite answers in simplest form.

(«} 1410 + 4710 {bY 58+ /2

2. Add: Wribe gaswsrs in simplest foum.
k R L oyt £
{57 578 +1/12 foy 88 =+ 4%

Jos

A ]
]

b

T

8,

9.

Add:  Write answer in simplest femu.

342 4+ 3 WA

A3ds Vrite answer in simplest form.

2 7/16 + 1/

Subtract: Write answers in aimplsst form.

{a) 5/8 ~ 3/8 (b)

Subtract: . Wrdie snswers in simplest form.

()/'lf:‘; - ‘} 'i;},ﬁ.

(s) 2 7/8 ' (b3 3244
ol 318 _ Y

Subtract: Write answore ia simplest form.

{a} 5 .1/? _ {b)

'v- .sf i}

o ¢ 5 i
?) o
e, < g UL S

Simplify: /7 + 5/5

AL O S ren W AT £ g 23 B ek TT

2/,3 - 348

On a peck trip to the Wallowas, Carl walked 5
first day, 3/8 of the distance she second da:;*'g How muek of

is deft?

”

,\ LY S
2 of thae 41
o

¥ l".

10, Thres Salewsy chickens weigh 3 1/% pounds, 2 3L pownds, axd 3 1/4
& &t 3
peunds. How much should the lasd chicken weigh o have 12 pounds of
o shicken? . _ :
ERIC ' e




Mih 40 - Topiz-Module Test F {form )

Date - Nama

rd seientilie notation.

s Writs in
(e} 132% (b} 0217
3. THWeanms ths following as common fraciions in gimplsst form.
A3 . - 1 B
{al { N {v) 0,156l fc) 3.375

53

Lo Neme sach of tha follewing by decimal fraciicons {correst 5o
the nsarest hundrsdih for "o

Ml
{a) 5/8 (o} 7725 {e) 273

5. Adds :
Be609 + 3017 ¢ Up.Ud

&, Subtrach:
2?&06 b 12»35?

Y
AL

., 86
2,923

B )

7. Mulsiplys

8. Divide: Pind gquotient to nsarest hundredth. .
61125
. - Diwida: Pind guotient to nsarsst thousandih.

0. 8673002

-

mony miles willi Bob. sosumulatie driving a five-day waek wravsling
$0 gnd from asckool?

16, Driving to stheol, Bob puts 7.3 milea on :his cdometer. How

ERIC

- -
= . PN
Full Tt Provided by ERIC. 7 47
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Mth 40 - Topic-Module Test F (form ¢}

Dats Name
Ssetien
1. Write the fcllowing in expsnded notationm using exponents.
{a) 716.829 {v) 71.3046 {a) 0.024
2. Write in stapndarxd scientific notation.
{a) €8,000 (b} .00293
3. Name ths following ay common freetions in slmplsst form.
{a) 0.3 (b) ©0.117 (e) 18.17
4. Name sach of ths following by decimal fractions {correct te ths
nearest hundredih for "c"();.
- (s) 3/4 - {v) 18/125 (e} s/
5. Add: ~
: A84.09 + 36.104 + 0.14678
6. Subtract:
© TL.689 - 3,9429
7. Maltipiy:
T
&. Divide: Find quotient %o nearest hundredth.
3.9430.7968
9. Divide: Find quotient o nearest thousandth.
. 9.32)0.17096
10. & bell poind pen that sells for $..19 can bs purchased for $ 1.49

per dozen. How much de you save per pen if you buy a dezmn?

. 7 9 30



MTH 40 APFPENDIX C-o

FINAL EXARINATION

- - : + . " - N £
DIRECTIOMS: Read each gusstion. Decide which of the answers given belowis correct,
Record your-answeis on the answer sheef. |

_ i
1.  Ths gandord numeral for & x 107 is

5. b s 60,000,000 \

l“

b, 4,000,000, 4. 600,000, §

i

2. The place volue of the digit 2 in J24,678,133 s |
'

- !

a. 10 s W0 |

i

7 . & ;

b, I d. W@ g

7 |
3.  Ths volue of tha digit 7 in 3,765,10% is
i

A !

a7 x WO e 7 :

b, 7 x 107 g, 70,000

4. A standord numerct for 7,000 + 30 + & is !

g, 736 c. 70,038
. 7,036 d. 7,381
5. The numeral for ten Billion is
Q. 16,000 c. 10%,000,000,000
b, 16,000,000 2. 10,000

3, 25 maons

o. an expongat Ca a power
b,  the boss d. afactor

8. n5" the axponent is

"3
G, 5 o 5°

Q
EMC ! & 25
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AFPENDIX C-6

MTH 4D

P AARRIT O
TOMMENTS

!

The tog seniaing o tetol of 100 guastions. Additfonal informetion on the quostions
and the fest may b obtained from

Ronold L. Waite
Daportment of Mothematics

Bluz Mountain Community College
Pacdiston, Oregon 978073

O
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APPEMDIX £r&

Basic Math Final Exom

{Foll, 1970)

Digt:bution of Scores

L Score N CUk% Score N TTOME
: o | .01 74 2 bi
! 96 1 .01 73 5 .61
95 1 .02 72 1 .63
93 i .03 71 7 .70
92 5 .07 70 2 71
91 5 N 49 5 75
%0 1 R 68 2 .75
8y 7 .18 67 3 75
£8 $ .21 6% 2 .80
87 8 .26 45 3 .82
86 ) .28 &4 4 L85
85 4 .31 62 7 .9C
84 7 .36 41 3 $
83 5 .39 58 2 92
82 2 41 57 1 .93
81 8 46 56 2 94
80 i .47 55 1 .65
79 4 .50 54 | 786
78 i .51 4 53 2 .57
77 3 .53 52 i .98
76 3 .55 51 ] .99
75 6 .58 50 } .99
49 | 1,90
N = 140

Meon = 76.57
Madian = 79.




lam Anclysis (Percent of Students working each

Basic Math Final Exom

Fall, 1670)

APPIMDIXY (B4

RIS 1

g

liem No,
LEACLIL ol

B Correct

R
A
W7

.92
.92
N
F6
80
.92

7

ttem Mo

34

35

36

37

.38

39

40

43

42

43

44

45

46

47

Ag

49

50

A

a2

53

34

58

56

57

58

5%
60
ot
b2
63
b4
&5
66

A2
.87
91
e
R
57
W1
A1
79
80
A4

At bt e m e e 47

H7 75
48 : B0
49 86
70 .58

o

m‘jjém v

83

P 180

s T o i e p s “avoerend

(Fam No. %Cowract

73 B
72 B
73 57|
74 .85
75 77 l
76 &4
77 g4
28 98
79 R
80 .67
a4t s
82 74
83 84
84 a7
B85 , .93
8o B9
87 S0
88 59
29 K-y S
0 .34 \
& 79 |
92 45
3 A7
S A8
95 .04
26 57 |
57 gV
93 55 !
&P 58 |
100 81

i



O

ERIC

Aruitoxt provided by Eic:

BLUE

Dn-}’.&:(;
MiH AG -~ ST RENTY
FALL, 1870
Lolef vou ks the Monday Lecture? 7.
&4 Wery much
54 Al 75,‘,{’39
BT o e velos
s Cither commants
Did you liks the weelly tews?
H
o7 Gond ide
(5 Al right
& Should kave dons something else
3 e comnments
Did you gat irdividus! o small group halp
[if naeded) ? G.
g7 Whenever neaded
4 Sometimes

~ 7 Not exgughh
21 Other commants

Did wou have any frouble getting weekly
tasts in the Math Study Center?

b
:

112 Semacne available oll the fime
% Somatimes no one oyvailehle
4 Never somecns avaiioble
1 Other commsenis
What did you think of the chencs to it

repeal fosts’?

W7 Good idea
T AN right

Should hove done something el
; Cthar comments

Did repecting teds halp you legn?

69
i

ATerarens .

Vary much

Al right

_ B8 O Hrtle volue
15 Other commeants

—naaa

A summaory of tha "other comments” iz en the

84 a5

CUNTAIN COMMUNTTY COLLEGE
MENT OF MATHERMATICS

g v oos s
(g Pl B
SUARNVLYY

Uid you uss any muterials ir the Mcth
P ~ . 3
Study Center {other than taste 7

i Lhed many
& Used stma
88 {Jsed none

1 Other o

connEnts

amy e the texr book?

i

yoni work orobl

Al the yime
Somet imes
Mever

e commisnt s

'Did you wok the pieblems or the
additiona} tesson 7

Al the time

az Sometimas
& Naver

Othsze comameni s

Did you ottend Monday lectures?

Al ot them
2% 7-10 of them

K 36 of them
. ]y
Vaus than 3

. Did you think this cours wos a good
way 1o learn Mathematics?

8
)

M ———"

Very good way
A1l right

Should have dome somathing "ir&,
TN Gther coraments

i

.

folluwing pogs.




APPENDIX -8

-
A AL R e o 8 st

Student Comments

Basic Mathemotins
Fall, 1970
¥ o’y think § could hows leared this mush any obher wiy,
Mod t20 goed In Math although 1 didn® g0 ell, it holpad me guite o kb,
Tha wvallabilily and fwip fraom Teochar(sy wos of oot heip.

| con not s9e whore you could ave avrthing.

This meth claws wos different from any | have bosn T, mwee Hoe dwold b swens wil
gudents. Some shudenis worded 35 poss the reg so thay could got our of class for e
g of the week. You did o gredt job, ! leamed a lof. Yau showed e v things
! hog naver son before.

This s the bag idog for maoth | have avar ssen.

Bos cowrs tn math | have cver had.

Cavres well plonned, well presented, lzomed a let.
f Ne wecknsse, good woy o feach, give student falr chance, sesy vy te leom.

Manday leciure halptul, red sach weelk good leaming.

Al asbiscts wom ooverad and | nesd them but #iH dow® underdand frootisas.

 Clows v loft up to the individual which wos geod. Some pacple did ant tales sdvaniags
of this.

Thought ¥ wae good way, should have wpent more Hine en barder arsas,
Lechwa ard waskly bosts bas way to learn, sxt kelp 4 anytims was rewording.
Enjoyod the class, couldn’t have bson any battar,

Courze of greet help (1 have bean cut of school 30 yaars .

§ ballove the progrom, as is, covers the course cemplathy.

A nww and botter way of teaching math,

El{llC | 89

3~




APPENDIA

Thers are four major fopie-mudoles in the cowse. Thuay am
& 56‘-@:‘1 Wapichies, ond Sendonces
8. fvogere, Roricnal Mumbers, and Beal Momborg
Ca Fractiseal Exprosions aod Polynsmicls
De Solving Sentences

The gectfic content fopic-unita s dosceibed in this spoendix.

Ao Sste, Yarichbles, and Seniences
i, Sets and Whale MNumbers
2. }‘%exrﬁsmis ard Binory Operations
3. Humersl Expragsions and Order of Oparations
4. Yariehles znd Voricble Exprosions
& {ntraduction to Equations
&. Praperties of Whole Numbers: Part (e
7. Properties of Whots Numbers: Pary Twe
8. Whole Mumbders Usad as Expanents

Bo Integers, Retiona! Numbaers, and Resl Numbers
i. The Set of Integers
2. Additicn ond Sublraction of inragass
3. NMultiplication and Division of {ntegers
4. Simplifying Momeral Expressions Containing Intugars
5. Simplifying Varidele Exprassions
B, The Fractionat Fom ard Meaning of Rerienal Number
7. The Sat of Rea! Numbears

(.. Froctional Expressions and Polynumials
i. asic Propertiss of Fractiorat Expressions
2. Mu!hphcmscm and Division of Fraciionnl Exprisssions
3. Addition amd Subtraction of §’mcﬂc>m:zl Exprewions
4. Mulviplicatian of Algebraic Exprassions
5, Factering Algabraic Expressions
é. Cosrations with Fractionol Exprdssiens

D. Solving Santences
. Solving Equations = Firg Dagree and Quadratis
2. Solving Eguations -~ Froctional and Abwlute Valve
3. Proolem Solving

o -

ERIC 37
8 6

D., !




APPENDIX D-2

DESCRIPTION OF INSTRUCTOR'S GUIDE
ELEMENT ARY ALOERAA (MTH 45

. Anlagrucior's guide to the Elementary Algabva sourm has been developed and is being
supplemanted s the coures §s taught. The following wutiine describas the content of the

guldos
.  infreduction
2. chedufes
3.  Weekly Report Forms
4.  Key to Stugld Center Materiuls
5.  Suggestions of Clossroom Aztivity
6.  Erata Sheet |
7. Stodent Recerd Forms
8. Tepie-Unit Redirect Shesis
?.  Yopic-Unit Tess
{a) Copies
) Key
10. Applications

11, Tople~Moduie Teds and Finols

(&) Coplas
&) Angwer Sheets for Mid-terms
{c) Koy

13

Additionel informction about the Elementary Algebra sourse moy be alibuined by wriring
o: '

Ronaid |.. Waite Edhward Wright

Departmant of Mothematics Departmon: of Matbematios
Blce Mountain Commundly College Linp-Berton Cosamunity Cotlege
Pendleton, Oregon 97801 Albony, Cregon 97323

87




&L-. N’:"' INTAL N ,,n,:f'fr/h,HET‘.-’ COLLEGE
ERTMENT OF MATHEMATICS

TO: Elemenicry Algebro Students
The purpose of this course i3 to help you understand she besic principles o

o
to tzach you how to apoly theme pringiples 16 sclving preblems that sve &
possible to sabve by arithmetic.

e § o pe ~ gy
E.-f‘:}-..-:f)a O SnG

ioulr ar fme

The courss will be preseniad in o way that is different fram what you ore cocoustomed to
F‘s«qu ino camnnixonmi couwse. The audin-tuteriel method of studying mathematics
will be usd a3 follow

LAB  For two hours per week, on the overage, you go te the Library with vour
bosk, pencil, and paper; chec’n out o tape; proceed to a study carrel;

and study a unii. When you fesl vou hove m m:’mre'i the basic concept
of tha unit, you request o unit tost from the Math Study Center.

CLASS  Yoeu send two hours g week in dizcussion slasses deveted to answering student
quastions and selving probiems Introduged by teachersmads workihasts.,
OTHER  Your teccher will be evqilvh!.& in your alassrean on Fridays for anall group
racitations and in his office during office hours for individual assistanas,
In addition the fMuath Study Center parsnael are ovaileble ot ol hours,

Thaw techaigues wers chosen for the fallowing reumonss

i. Since the lacturs and f&"‘ﬂ@r erpimcsﬂ@ﬁs ars put on eudio fape ond the chajle
boord illustrotions are put in the text, you hove o pemmarent racond of the
moterie! generally pressated in eluss.

2. You may go through the lscture of your own rate and ony part of the lectuse

oW
1

moy be reviewed os often us dasirad by soply reversing the taps slayer cnd
turning back in the text,

3. Sinca the lecrurs ongd most of the quizzes hove bean removed from the classroom,

closs time may be vsed to review key concepts and io develop your ability to
read and ynderstand mathematical stetaments ond your abifit
maothamatice] lunguage gatements and problems exprassed |

ty to franslafs into
srdinary £nglish,

"

4. There is ampls epportunity for each of vau jo mset with your reachsr for jn-
dividuel insgtructicn.

When you. have finished this course, you dhould b scgueinted with the basic metheds of
clgebra and hew it rolates to arithmetic, Yeu should bs familior with the ganercl theony

&>

usa, and handling of siwpls equations.

W H

EMC 88
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PENDIK L""‘".

A 1 s A ot rtnne s

Depertment of Mothematics Min 45 < Elementary Algebra
Blue Mountain Community Dellege STHEDULE Winter - %71

Your LAD aasignmonts aro outlined below, The Math Sudy Center is where you
unit quizees and tuen In your suppiemantaiy pr ob?ams,wwxshwts, and weekly regorts. The
Aid=rem teats will be odminisiered in the shassrosm on the indicated days.

Your CLASE sessions will bo held on Manday and Wednesday in vour assigned classoom.
E3
t

danuary 4= Jasnuary & Vieek One - Prootest, Unit 1, Unir 2

Jonuary T l-januogry 15 Wik Tws ettt 3, Unit 4, Univ 5
24 # ; ‘

Senwory B-Jonuory 22 Week Thros Wnit &, Unt 8

Jonuary 25 fonuary 29 Waelk Four Unls 9, Unit 10

{Min~temm A {units 1-8) an Monda)
Fobrowry T-Fobrvory & Woek Five Lale 18, Unit 12, Unir 13

{Hoslshasi B s due on Friday}
Fabruary S-Febrary 52 Waeh Six Uinit 14, Unit 15
Febz‘mw}' ti-Fabrunry 19 Waak Seven Unit 16, Unit 17

{Midterm B {units P-15 on Mondoy)
Febroary 22-Fabvowry 24 Wisak Eigh Unit 18, Univ 20

{kas};ﬂrz? C is dus on Fridey)
Mareh I=barch § Week Ming Init 21, Unit 22

{Raid~term € {units 14~18, 20-22)

an Wednesday)
Narsh B-Mueoh 12 Waek Tan Unit 22, Unit 24

MWaorleshaet D s dun on Fridoy)
Marsk. 10-fderch 18 Final Waek FovsiT st

7 & &

TWe aducals surselves'tis g Hime-worn but frue gtafement . Bocks, wmoterials, jeachers
erd other people, all con help us; but we must do the studying. Why did you learn fa
write your nene comrectly 7 Bescouse you woaled to. 'J&m this apurss You gan improve
s basie ills o Math I yéu wonr to, The dagree of weasss you Z"mvz, will be direarly

3

relgted to the degres of effort you pub into your shudises. ﬁe text and relored materiais
ot your teachaer can halp you, but you must study.

ERIC 0

89
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KATH 45 - ELEMENTARY ALGEBRA

G=30 - 14 is

TOPRIC-URIT TEST = AS

a. A false @guation.
h. A true eguaticn.
2. An cpen eguition,
¢, s not an eguaiion,

B2+ 5is

a. A false eguarion.
b. A true squation.
<. An open equation.
d. s not an equahion.

= }is

X

a. A folse equalion.
ho A true eguation,
c. An open equation.,
d. 1s nof on equation.

¥ = § = Qi

g. A falss equation.
b, A true equation.
¢. An open aquation.
d, Isnot an squation.

4]

T 2

a. A fides eguotion,
b. A true equotion,
c. Anopen equation,
d. !5 net an equation,

=)+ @ ) Frr 2
a. A fhlee equation.
b. A trus equation.
c. An opson aquation.
4. isnot an equation,

a =0 ~ Qis,

. A foles equation.
bh. A trus equation.
¢. An open squation.
d. s nod an equation,

B =@

a. A false sguation.
b. A trus equation.
c. An apsneguation.
da s not an eguation,




Pl &, i the given sguation {z ture, Mark 3, i the givern oquotion is falss, Mork €. i the
‘l

given squation 15 opin,

=21

¢, i¥i=§ 5
14, Gox=8 ‘
it ® o= 2
1Z. o 8 o= o+ 3 ;
8 x %1 = x

!
Mk T 1 8 i 0 root of the given eguation. AMark £ I i Is oot @ mob of the given eguation, l
}‘i" {2? t}{) = 'gﬁ' 3‘1
1%, A
e, (B 4G -1 =0 |
7. G b o= 25 |
B, {5lowd =6
19, By =0 =8
20,  Fewom W o ox

Piok the solutlon 1o sach of the following squatiorsfrom ameang the sefs glven,

3. 3*A==45
,}..1

4. .E

b, %“m‘ﬂﬂ!& rumnbers |
¢, in mmmi aumbers
d, (153

&, blons of thems

22. =y
a, 18
B i noturel rumbsr 2%
¢. {whole nunbor mi
L“
e, MNone of thes

23, drgda = W
o Ié‘s'
B, §2
Do fnummn rusnbars]
d. {0}
2. Nons of thesy

24, "4’6‘?" = 14
. F
5y
& {mfurai rzumbe;rs'!)
d. ¢ whole num%mrs'}
a, Pone of these

Specify the fundamental property of wm*iom which justias sach of the & !g.rwér*g statements by
nar’»me;; the appropricte leiter. n‘aﬂamvsﬁ “ Ao, symmiteio « B, subgifution = , addition «d,
EMC muliipbicstion = E, Qi
J
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A 45

At the baginning of the qw» ar,
hew wsll did you itke marhemai tes
o3 oamparsad wi*h ather scademic
subjocts such as English, chemisry
ard Bighary¥ o L . 0.0 .. L

How vall do you ike methematios
ROY 05 wn;-a;wred with other ccadam
swbivcks mich as Englidh, Shomish
and Blgory? o o0 v i s s e

At the baginning of the guarter how
much foor did you ave of maths

meatics ws m;;mrnd with wther aca~
demic subjects weh as English,

chemigry end higory . . . . . . .

How much fear do vou now have of
secthemotTos c:i'rﬁ‘mmd with cthar
aesdamis s I‘:i acts such Gs an&ishg
chemlsry ond hisory? . -

A% the present tiine how wiliing
are you o toke aeother course in
mathomedics, fought convention~
"*?Hf;-q eonpered with other geo-
domic cowresE? o v v o e e v . s

Al tha p‘w:rvwzzaw‘ s how willing
Gra your 1o #um ancthar course it
wertivarneting thur ad

.
Begdoslod m P PR P
tutorinl weathad compaind So orher

gnadwie courses? . . . . - . . .

¢

ug"i‘ with

At the presrs time how much doss

popesin wmd grades affect vour
aititude toward toking mothematios
ar sempersd with ather acodemic
EBHPIET L v v s e e e e e s

= Studerd Sureary

much
besa tess
175 238

~
covad
>4

7 14
& 17
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APEEMDIN D=

B T e

Student Comments
Elemertary Algabra
Fall, 170

Graet Course -~ anly way to leam Algebra - However | think we hed to go to fes through
tast units.

{ learned more than | thought | could when | bagan,

The maisrial was well prasgnted, but not ensugh time on word problems,

Wiy den'’t we have o progrommed course for Intermediags Algﬁ%?x}%ﬂ théu viere very good,

Good course, | enjoyed it besides learning o much.

i have listensd fo the fapes that were not ossigned aad wihny dida® we do guadnaddic
eguations, they are fun,

i con do the prebloms of solving equations but still hawe some trouble stting v the word
pm«fa!eams«

This has been the first good cluss in mcs?h@m«:v?ms, aew | want fo go on und folas cem?smv
Mfﬁ!.

The fectoring section ssomed very easy to undergtand and | now beligve thar | will be
abie to hondle fractions.

The word probioms that are used fcar the emsmples are 'm’y gac! bt yau helpad the mest
wi?‘z the cless ﬂiwus’smns.

The best way to tsach the idoe of sets ond vpsrations thet | heve s&ﬂni 2idn't underetond
the Idex before but neav it is quite cleor

! didn't undargand the preperiies watil you explained thom i clsm, The ¢ wrfu ation wos
very goed sad now | know them even if they don't hove tes much importance 1o me now,

Very good way to teabl exponents, they oxplaiosd thes very wall on the naes.
Frectlons oan be fun, o lsast after playing tho tope thres times | con de mog of them,

Tho flew time § was cble to undersond why we can do things with sguehms, The properiie

. of the Intsgurs ceitainly help.

WNew § can 3¢ o yre for word problems,

wd
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DESCRIFTION QF COURSE CONTENT

INTERMEDIATE AL GEBRA {Mih 95)

There avs &ix major tapic=medules in the course. They are

Aﬁ
B,
C.
2.
E.
F.

Real NMumber System

Linear Equations and inequalities
Polynemials

Fractiona! Expressions
Exponents; Roots, and Redicals
Quadratic Equations

The specific content (topic=unitg is describad in this appendix

A. Real Number System

Real Number Subsets

Union, Intersection,; and Subset Cf’mceg}“s
inequalities

Set Builder Notation

Fiald Axions for Real Numbars

Absolute Value

Qrder cf operations

B. Llinsor Ecuctions and inegualities

1.

4

e

e 52

e

5.
6.
7.
Em
) ?.

Solving Linear Equetions

Literal Equations ond Identities

Solving Linecr Inequalitios snd Graphlng tha Solutian Ser

Solving Equationsof tha Form Jax + b = e L
Selving inequoilties of Forms Similar to jox + bl 4:’ e ond
Grophing this Solution Sei

Grmphing Linear Equations end Linear Equations Wff‘h A&)@c!we
Valuss by Plotting Poins

Solving Systems of Linew Equations with Twe Unknowns

Solving Systems of Linear Equations with Three Unknewns
Grephing Inequalitios and Systems of Inagualitias in Twe Unknossns

C. Polynemials

].‘
2.
KR
4.

- Adding and Subtrecting Polynomials; Eiamm‘?ing Parenthaesis

Evalugting Polynomials; Products of Folynemialy
Fectoring Polyromials
Advoncad Factoring of Polynomials

A
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Aruitoxt provided by Eic:

W)

w

1

A

Fractional Expresdony

A

Simplifying Frociions

Ww"w"h,, ivision
'P.ddn rg amd Subtrociing Frostioesl Exprestion
FMultiplicetton ond Dividon of Fractionsl Expraulons

& (3

Eh Laf Pt oas

a

Soponents, Roors, ond Bodicals

i. The Maoning of Exponential Notatlon; Simplifyl
The Relarion Between Rodical and Expansatiol MNotalion
N Stmplifving Rodicol Exprosions

Civodrotic Eguatiom

0N

H Solving Gluadratic fouations by Foetmwing

Ze Soiving Quadratic Eqeations by C(r.?&,.;la?mg' the Squers

3. Soiving Gluadretic Equations bv she Quadratic Fermula

&, ,m*v;m Equetions Contalning ; Radicals and Eguamtions in Glucdraiic Fam
3. Solving Guaodrastic Inequalit es ond Grophing Thelr Solution Set

il P
a8
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i — it s 4 et st o

DESCRWPTION OF INSTRUCTOR'S GUIDE
INTERFMEDIATE ALGERRA (MTH 95)

An instructes’s guide to the intermediars Algrbra course has been develoned and i
being supplomented os the courm 15 teught. Tha fellowing outline deseribes he contant

of the pulda:

i. Explanation of procedurs

Z. Course Qutiing

3. Time Schadule

%o Sample Student 'nformation Sheer
5. Suggested Problem Assignment Schadutas
6, Nugters for Topic-tnt "eu:*r

7. Sarn .pi:&s of Tcmc ~todule Tey |
8. Sampias of ’Eo,‘,- fe~paedule Tea:rf i
9. Scﬁnpim of 'T"q:?f' ~faadule Tas i
i, Sampls Final Exam
. Cosnmentary on Each Topic~Unit

Additional information about the Irtermediate Algabra courze may be obtaired by writing fo

‘Mickey McClendon, Deporiment of :\/xohmmcr"u,n, Biue pountain Communtiy Colluge,
Pendleton, Oragon ‘?7801

O "‘5’@"

ERIC
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Math 958
Tepic-Unit Tow FZ, Fom A PAAR

Solve the followlng guadratic squation by conpleting the muure:

(o= 3% = x + 4

e — N o s e wET wamaranr

fath 95
Topic=Unit Tes F2, Form 8 DA ME

W s 8 W A0 B4 15 AR R

Soive tha following quedratic aquations by complating the wuare:

PATh 25

Solve tha following quedretlic squation by completing the sguora,

EOER L N

O

ERIC | 101
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SATH 92~ Student Sureay

Fall, I¥A

DIRE f"f OMS: We ara oftempting to get Information fram you, the dru*"e”.%, rr.'pc: ding the

s amed morerials thet bove been vsed in the course in whn.i— you have been snrolied

ey

i‘his ‘mrm‘ this is not to be an evaluation of tha instructon)s) . Resd soch question ond ibs

answers, When wou hove dseided whizh one bes expresses your ‘eetmgs, pmr- ¢ eross {x)
or o shecl ) m & blonk in {ront of the stefement or phross which bew describer your

rgantion,

.

sromimetoly how many Himes did you e your math Tngrvucior for o confsrence dusing
or ¢ conferance on oourse motarial?

B Mever

3% 14 times ~
s NP
Maore than 4 k NG
\

3
¢

[vo you balleve that the provedures cumrentd
fo vour ingructor for assictoncs movs often, 2@:::« \£

cloasT

noyewr clag encouraged you fo go
&n or abeur the same o5 o regulor

.,
=.
:f.."
&
b7
R4
£

L.. ‘--

’1’?4 fors often

ot a1y

57 Lo often
haro %

3t Abowt tha same

L

3. What do vou think of the short quizes?

B2 Good idsa

« Ai! right
2 Showld hove dom womething else
i, What do you think of the chanes o epsor quizest
57  Goodidea
B Al right
3 Should hove done something el
&, Did you bava any trouble getting help o the Math Study Conter?
38 Someons svaitabie all of the Mme
13 Sometimes no one availeble
Often had frouble gatting help
11 | never nesded heip’
B Did you yse any malarials in the Math Study Center?
12 Usad many
ey
43 Lhed ome
\‘1 wmmeremam Wi . ‘)
E MC M%:?“u‘ s..' g?’d HoOne . 1 OQ
FN 13 s o~ -
& wummary of the ganaral somments is on the following pags. Y
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Student Comments
litemediate Algebra
Fall, 1970

The teacher was good end § wos fcugsh% more thon ever before.

Baing able to take the quzes over und to uw the material in the study center was a
groat halp.

Don’t chunge coything :ﬁt‘;n:uf the ¢lass. § like it

i itked @t becauss we were obie to work fegether in groups and ot the boord.,

i ons ovails himealf to the cpportunities there is o great chance for aducotionsl uplift,
What | liked mogt was the concern for the individual.

it*s not stuffy - it's a lot of fun.

: ! epprecicted the chonce to moke up quizes. You finaliv do get the meteriol through
the use of repeat quizas. :

It's & good way to learn,
Personalized instruction was the strong point.
: it was an informal, easy - going class.

f The class was very friendly and somstimes leorning math was actucily funl

{ fool this was the best class in math | have evertaken . | learned more dur ing thisremm.
than in all 4 years in kigh school math,

The halp | got was really great.

The shoet quizes show readily whare more work is needed. Alse the ingtructer encouraged
students o come in for more help.

| like the glass. Leave it like if is.
This is the firg time math hos given one a wense of accomplishmant,
The gudy center Is o good place to get assitoncs.

w5
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s e o upluin whst ’.f'm.' ,n;d,\f ]

B

=, af Blus Mounrain
Pt the moread §sto ee-xr_eadé'ni‘f- fha‘-.- asarty safection of Cende !r'*d'c.-::u:z%s..

; ’ aem weaiioble in the .‘,n*m‘raa'. '
Santify rantwelols that wzH fza&?gr Individual shudents vedth paﬂ i
v omneariaty '*'xc:, %‘:-‘.EE‘.:S'} =‘-»;a~..’?::»\.r5:a:i,. cataloged, and tndhed |

oiy hove bas w'

- x

8 é‘e.“;'fzc::a o, ¥ hey

e con

2
ha is :zchm e

%1
M I Elsmantory &
[ES R = int wesdrrs
FED- 18, o
ie 1.)*4 :’ ‘r~ Tric ik

R RN T i rogran M <¢?> oty
01434, Elemantary Alm"rwm Sudic "f-': 2% Materiy
FLT=TI%: fnteemediote Algebra Audic Tapa Materiais
BOT-RS4, PRACTICE TAPES, ALGERRS, |
W mrmpﬂan&-&u.\ fn.:‘m“' abe
FO1-R04, SLIDE RULE

§
%

1
i

Thes lndex contalvg references to the best materic! gvailoble for gudying sosh of the topics
in soch coursy ., Fur sxample, the following poge sontoias 5 eopy of paet of the Mth 95

{Inseomodiate Aigekve) section of the indax,
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95F QUADRATIC EQUATIONS

95F 1. Selving Quodralic Equations by Fastering

53  Moon and Dovis, Uniy 23

5 Nevmyer and Klentes, Unit‘ 10

44 Ashley and Hor vey, Pages 265~7459

42 Reigh and Hauck, Poges «fiii-ﬂi.‘..., Frames (=42

£1 3

Covley end Monstield, Volume §i, Lesion 51, Pages 391-388
50 Fiexev and Fiexer, Book 3

¥ 2 Selving Quadratic Equations by Compleiing the Sguare

Moon and Dovis, Appendix 1

Newmyer and Klentos, Unir 10

Ashley and Harvey, Chapter 7, Pages 277-282

Reigh ord Houck, Poges 'wn'*w’ldﬂ and Pages 455469

Alwin and Hackworth, Book 2, Page; 386-43%, Fromes 450~804
47 Cooley and Mansfield, Volume i1, Lesson 52, Pages 389-0%5

3388

A7 taag e o mo s L TR R R R DRV Ry

B

The teacher finds the topic, 2.g. ~ solving quadratic equation by campleting the wunes
in the Index and seiecis the best assignment, e.g. = 54 Newmyer c‘m Klentos, unit 30, The
student then moy proceed with the ossignment ot his ows pﬂa o and his own convenienae,

oy
o

The manual alse containg o Test File and an az:p!cmﬂ@n of ihe procedums invaelved In
handling the Independent Study Program.

105
GC‘ =58

41 A‘mn and Havkworih, Book 2, Pages £87-3V4, Fromes 30%-elf quin #7
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APPENDIX G

PorvRm. B S

BIBLIQGRAPHY

OF
RESEARCH MATERIALS

This is o listing of materials from educational reseasch projects which dealt with
develepmental ond occupational mathematics.

1. Alklng, Morvic . and othars,
insiructional Objectives Exchange.

2. FRoggs, Jehn R,
& Developmental Rescarch Plon for Junior College Remedial Educetion

{1968} o

3. Bogys, JohnR.,
A Developmental Reszarch Plon for Junior College Remedial
Nomber 3 {(196%%,

Education,

o

4. Chian, Williom G. and Summerfiald, Jeanstte 1O,
SISG Reports N, 4 (1967)

5. Collins, Charles C.,
Financing Higher Education: A Propcsr i {1770),

&, Conner, Aikin,
Is it Reaily a Better Tachnique? (17¢%)

7. Davis, Klinger, Lovelace, and Young,
"individualized Mathemativs Program™ maberials

8. Ds Venney, Williom §.,
SMSG Reports No. 6 {1959)

9. Encyciopedio Britannica Edusation Corportation,
Math Learning Conter 1, {1968}

10. Hemict, Soroh T.,
SMSG Reports No. § (1957)

T

11. Heowiett, Joha L., :

' “A study of plocement methads for entering collegs freshman tn the puper
mathematics sequence at Mith?qun Technolegical University”,
The Mathematics Teacher, Dacembar (1969

12, Indlviduol Learning Systems Inc. ILS instructional Marerials.

13  leidesman, Gloria F., William G, Chinn, Marvyn £, Dunkley,
SMSG Reports Moo 2 (1968

Q P SN st
a7

_——-AQE______



APPENDIY &

B

4. lLappks, Den,
fnformation on o leboru ¥ 9P woach for mm_,mn-, mathematics o low
achisvers for iunu'r high and senior high schionl students of Canby, Minneswie,

,!55 Lffﬂ rl r)\l“ﬁfﬁ;uw_’!‘: ‘L >y
"Progremmed Instrecticn in Elementary Algebra®,
Tha Two-Yeur Culleas Mathematics iwru::i, Fall, 1570,

6. Lisbemasn, J.,
Levittown Study Materials, Lavittown, N.Y.

May, Benneth (3,
Pf@gl amiTed 1-(\0”‘(}:’1@ and "'W“!@"Y!t?{i("q‘ Ft’itt{,’gﬂﬁn,
George Bonto Compony, inc, (1985},

ponct
g
>

18, Morgon; thram Py
“Pradiciion of success in funior miieg;ﬁ mathematics,
The Methematics Teacher, March 1970

i

3

19.  Motivarional Dmeiogmm% tnc.,

"Cuccess in Mothematios” moterials,

20,  Mugkagon Public Scheols,
Frontiers of Change (1969,

(3%
axs
°

Muskagen Public Schools,
B4, study of the impravement of mathematics jndrustion |
sducationally disodvantaged gudent in the sasondery schoot? (1967,

A

L

22, MM, _
Research in Mathematics Education (1967,

23, OPConnor, Bdward F., Jr., .
Identifying the Effective Instructor {1570},

24, Palm Beach County Scheoels, Polm Beach, Florida,
Project nfot hematies {1945} .

25,  Ressobloom, Dv. Paul £, Director, r
- CAMP (Congepts and Apphmﬁm.a of Mathsmatics Projech ,
Profact ccnferenc-n rapast {1966},

26,  Shosmoker, Teny £,
Colande {Committes on low achievers in Mathematies-Danver Areg)
Materials

77, Shoemaker, Terry E., ] ek
ERIC Invelving Low~achievers in Mathematins {1963,
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Denhedm, Deleloni, Cunningham,
i emeniary Algebra-Part i,

urhion Mifilin Company, 1970

.-w,

Dr.“:;ﬁ‘\{:i«'n . ?“’-‘73 "5on§

<

Daolctoni, Bemorn and Fratlich,

Modern Algebra~=Strusiure and Method,

SOURCE MATERIALS

Them beoks contaln good exampius of how mathemaiios

is used inth

-—ivg;«;n, on Milin Comgany, 1902

Plouglis, Avren,

Y
{deas in Maothama
Deimos Publishing

Gold, Marvin ot Corlberg, Rober £,
Moagern Applied Mothematics,
Houghton fAilin Company 1571,

Handerson, Kenneth 8. ond Pingry, Robest
Usmu Marhematics,
MeGraw-Hill, mc,, 1949,

Mielsan, Kaj L.,
Mathemaotics for Praciic
Barne: and Maobiz, inr:, :

QOlive, C. Thomas,

Basic Marhematics in’ ol ifiad,
Delmor Publishing, ine. 1933,

-

Rizer, Conrad,
Police Mathemotics,

v © 2

arles mias~Publizher G5,
Charles C. Tho ’53,3‘7"

&

Fundamentals of Mathemat

Stain, Edwin 1.,
. s,
Adlyn and Bocen, Inse, 1968,

APPENMDIN

e Tt e s 1ot s

[e]
<
&
&
<
o




