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Purpo%e

The purpose of this report is to crystalize the academic factors

involved in offering College Algebra and Trigonometry in the Lansing

Community College (LCC) Math Lab. The hegd-for such a study became ap-

- ..

parent when members of the M3th Department expressed some valid congerns

* - ove? the results that might arise from a Laq implementation of College

Algebra. These concerns fell basically into two ateas.
The first. of these were concerns over cognitive achievement. .
Would students in the lab course be.as well prepared for further

courses, such as calculus, compared to those in the lecture-discussion
class? - This is-a “cognitive" area, — ‘ h

At least as ;hportant in emﬁhasis was a concern ove; the loss
of daily contiﬁt with a mathematician, which was seen as a means to
deye]gp mathematical thinking., Would students in %he lab, course miss
out on the culture of mathematics? This will pe referred to as ‘the

affective concern\
\

In summary, thé\purpose of this paper’ is to eévaluate concerns'
- \ LR

over the cognﬁtjve adg affective effects that QnevMath Lab might
t . » ;\‘B

~

exert on College A]ggbra students.

Current status -
v i

Y

College Algebra (MTH 164 and MTH 165) has \always been taught at
LCC in a traditional lecture-discussion format) The textbook used

is Integrated Algebra and Trigonometry, by Fisher and Ziebur and is '

. covered in a two- quarter sequeice, MTH 164 and MIH 165. Each section
is limitéd to an enrollment of forty students, and{ averages about °
twenty-six (final grade count). The final grade distribution summéry forA‘

Spring term 1974 through Winter term 19756 is presenied in table 1.
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TABLE 1: Grade d1stribut10n for fma] grades in College Algebra, Sprmg .
1974 through Winter 1975. ‘ 7
oo ] ’
, MTH lea . MTH 165 §
| [ ! . ~
~ - No. | Tot No. [Tot
A : B, C1 D N Flsec, Stud ~A Bl.Cp DN F'Seg:. Stud
) . ‘
¥ . . , ) Ve
o 12123130 N{12y-9}. 16116 |16 7157110 :
Spring ' 4 99 . . , 3 70
1974 12% |23% [302 | 112 {128 | 9% 23% | 23% | 233 | 10%{ 7% | 16% h
Ny 8| 3| 4f 4| o 6| 5| 6/ 0| 1|1
5;";';‘2’ <11 3 1 |2
) 3% [25% | 9% [13% |13% | 0% 29% | 24% | 293 | 0% |52 | 5%

Fall 23] 40|43 | 19| 1830 | - 15| 150 7| 5| 9| 6 g
1974 - - S BT A -2 - 2 | 57
. 18% | 22% | 233 [ 112 | 7% |10% 26% | 26% | 12%| 9% [16x 1% | -

. s 42341 %8] 18] 12 |~y 32(36°{16 | 6|14 | 3
Winter 6 | 162 : _ " 14 o8

. 263 | 213 | 233 | 1% | 7% | 10% |- (|30% | 33% | 152 | 6% N33 | 3%
Vear “98|105(114] 52| 46| 56 69| 72| 45| 18 |29 | 20 ~
Sp 74-Win7s ol . |18 | 477 10 |256

P 1% | 22% | 243 | 112 {102 | 12% 27%| 28% | 183 | 72 My | 82

‘a

~
-~y
‘l
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Besides the grades reported, there yas anfpttritiun rste.pf
about fifteen to twenty per cént: That is,‘a full section of forty.
students at the start of the term might have thi;tz-two to thirty-
fuur ou the final grade count. The factors involved in this attri- -
tion rate can only-be spstuTated_on, and will be discussed further
~/in Section IV. . - ;

In general, all incoming students in MTH 164 are givsh a p]acef
ment test to asséss their m;stery of thg\preréquisit@ skills td
algebra. Those who~;éceive.a score of ten BP below on this twenty-

‘five item test are usually counseled to enro]l in Intermed1ate A]gebra,
though there is no binding ‘choice 1mp11ed, Many such students do, in
tact, remaun in the.cless. The factors and imﬁ]ications involved will

.

be discussed.in Section 3%.

The type of‘student enrolling in College Algebra js reflected in“
the curriculum co;es, suhmarizedlby each)djvision of LCC, shown in
table 2. v Note that for many of Phose in Business, and in Applied Arts
and Sciences, Cgilege Algebra 1s the term1na1 math ourse, as well as/
some of those in Arts and_§§1ences. Even though one- fourth of the
students do not have a declared field of study, we can say that about
half of those in College Agebra do not need to go on to CaFculus.

About a third of the students aré evening students, mast of uhom
also work full-time dur1ng the day Our experience has beer\that many
students, day anq night, have a poor background, in hath. Some?havea
tried Co]]egé A]ggbra before and f;i]ed; some hévg.héen out of schoot
‘fu; seueha] years; a few have taken prerequisité math courses-and either
" received a low grade or failed completely. Most éou]d benefft from -

>
some remedial work, at least to augment their studies in College Algebra.

1 N i
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TABLE 2: Distribution of stddentg‘in College Algebra by Division of
College . "o . . )

& [
- . « .

) .
.

| .. . ' MTH 165
Division Number, ' Number

' . -
»

'No. Pref . ¢
(Genredl
- Curricttlum)

Arts ‘and
Sciences

Business

Applied Arts
& Sciences

[

Total .. ' 180.0% @ L 100.0%
‘ . : .
- ¢ - » ) - .

. S
£ . . . .
. ‘

* .Source: Curriculum codes appearing on fina

: i grade class lists, Spring 1974
to Winter 1975, for College Algebra. : ‘ .

b /
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In the classroom, teaching techniques vary, but aré'usually in
the lecture-discussion ﬁattern. Evaluation is based.en several hour
exams ;nd'a comprehensive final. The tests vary from instructor to
instructor, and from term. to term. The grading approximates a criterion )
cut-off pattern (A = XX - 100 average; B = ..., etc), with a large’
amount of subjective adjustment ("were my tests extremely hard?", etc).
It is hard to say how much variance ("eiror of gra@iqg") is introduced
by these grading techniques, but instructor autohomy is certainly an

4/\..

issue.

IITI. Research
fn reviewing the research, only, eight articles_(of .32 Pota] j" .
"College Math") specifically concern College Algebra in a nonegradi-
tional approach. Of these, three compared a traditional group with a
\\ group whose classroom instructjon was augménted by prbgrammedr?nstruction;
. or audio-visual mater}als, or by.computér assisted instruction. The

' [

remaining five were str?cély case studies; i.g. - ‘they descripe an .op-.
erat}onal system in College Algebra but present no stétistica] dafa’on
comparisons. _ ‘ )
Tﬁis']ist of titles was obtained by a computer search of the ERIC
(Educationg] Resources Information Center) im March 1975, ana updated
'manually in May 1975. The greét p@jority’pf php]ic;tipns in education
are indexed in ERIC, énd these searches include everything published
and indexed through early 1975. MHe can assume this list.was at least
,ﬁinety,per cent accurate as of early ]975. Y : R T
"Of the three articles dealing with traditml‘ classes augmented .
by.some othgr.form of inétfuction, the mbst comp]e?e was that of
Banister (1970). The’ekperimenta] groub, in addifﬁdn to the c]gssroom )

, activities, were dllowed access to multimedia lessons, available in the
+ ‘ ‘ . .




Page 6
library at all times. ' The control group received just the traditional

classroom instruction, Banister applied a t-test to the common final

)

ex#m soores and found the experimental group did significantly hetter,
at ;pe 1% level of confidence. ‘

Hennémann and Geiselmann (1969) conduc'ted a study at Cornell, com-

-~

paring those students who chose to aughent their classroom learning with
a programmed text, and those who did not. Howe@er, the brogrammeg'mate-

rials involved were not on the course maieria], but an introduction to

- ' /

calculus. ) /.

el

Another study was-that of McMillan and Brown (1971). Both the control

\ \ .
L:q \ _ and experimental droups attended two lavye lecture sessions per week, but
. . ; , .
y X the experimental group used audio tapes while the controled group dttended .

a smaller discussion group® Statistical analysis of the scores on equiva- °

"lent forms of the same post test yielded no significamt-difference.
! \Néne of these studies were sound statistically. As noted, the Banister
, - .
( study was the best, but there still are some weaknesses in his study (such
- .

as the lack of‘rgndomnesé of the two groups). Because of this scarcity

of data, we must attempt to draw valid information from the two other areas-

-

) the literature can be classified in: case studies in College Algebra, and
| 'Iikerature in other areas of college mathematics.
A Qery impressive, large scale innovative program was described in

spearate arfféles by Matthews (1974) and Waits (1974).' At The Ohio

. . State University, t%e CRIMEL project (Currjcular Revision and Instruction
in Mathemat1cs at the E]ementary Leve]) was used to augment pre- ca]cu]us
math. ‘}he program emp]oys video-cassettes to reinforce material covered
in traditional methods. Sophisticated teé;n1ques were used to-deve]op

the video tapes, and-they were expensive to develop. It is reported that

L]

the video tapes are used, and seem effective in their purposé, though no

- »
[
’

9
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-

data is presented.

Spangler {1971, 1973, 1§75) describes his individualized learning

lab, in whicﬁ sérveral other courses are offered in addition to Co]]ege
A]gegra. From all appearances, this-lgb at Tacoma Community college is
most similar to ours at LCC in many characteristics. For example, the
type of students and the programs involved resemble those at'LCC. Using
tHe Keedy-Bittinger }exts, épang]er reports good success rates-in College
Algebra, wﬂich is offered in traditional c]assréqm as well as the lab.A .

! '
Calcylus instructprs remark that often the students from the lab

college a]gebfa are‘bettér prepared than those from the regular classes.

.;his is attributed to the standardized, complete coverage achieved in

the lab, which is not necessarily irue of traditional classes. Spangler
preEeAts ho comparative data; however, there seems little doubt thai
individualized instruction can succeed in College Algebra, at f;ast in
terms of.cognitive goals. 3

Another case-study of interest is that by Palow (1973). The Miami-
Dade Community College cq]]gge algebra courses wére modu]arizéd and
modified for non-science students. .The target populations were business

s

and technical students for whom college a]géﬁra served as a terminal |

-

course. Placement testing, retests, and branéhing,were utilized for the
individualized instruction. Though little data and material we;e pre-
sented, Palow indicates satisfaction with the operation and results of
the program.

. Computer resource units for pre-calculus math-wére reported by
Rocin]] (1971). The course was analyzed in terms of specific objec-
fives and grouped- into four upits. Pretests were deve]opei for each
units, and analyzed with an optica]'test,reédeh and computer._ For

each student and test, the computer would 1ist a set of abput four

specific references (text and pages) by objective. The references

)
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invo]ved were generally programmed materia] I Rockhi]]vindicatee
that student preference "was for a single reference>and that differing
notation did troub]e "some" students. Some analysis is preiented !
however, the bu]k of.the report is devoted to the deye]opment and
documentatidn .of the computer resource unit. For any similar course
adopting this “type ;f computer usage, ,2%15 would be a good reference.

Horner (1974) describes his sy$tem as a "one room school®. Four
different collede math courses are offered in_one room without uSing
programmed instructiom or gadgetry (such as audio-tutoria]ﬂtapes). The
emphasis is on the theory gf offering a "Non Lab, Non-Programmed,
_‘Non—Lecture",course.? Horner advosates employing traditional textbooks
for introducing”end developing'e concept, then using programmed materials

if it is determined that the student dbe§ not haWgdghe correspohding

skill pulative).

In a study related to our considerdtion of college algebra, Chinn

(1973) carried out an extensive study comparing a traditional method . -
and an audio-tutorial method of teaching intermediate college algebra.
Three classes of each method were taught, with three different instructors

teaching an experimental and a control class. These seven null hypoth-

-

eses were tested statistically:

]Rockhill does present statistical analysis:- of post test scores, com-
paring a traditional class with the class using the computer resource
units. However, he uses ne covariates to adjust for differences in
pretest scores or other contaminating variables. The results were
significant on only one test; the other three were not significant

sz "Lab", one has to assume he means a room of "gadgetry" and various

equipment )




.,lThere is no- sidnificant difference in the
mathematics achievement of the aud1otutor1a]
and trad1t10na11y taught students.

. Differences between teachers did not sig-
‘nificant]y affect-mathematics achievement.

There is no significant difference in the
mathematics achievement of male ‘and fema]e
Students.

The ingeraction’ of teaching technique™and
teache* had no significant effect on the
mathematics achievement.

The interaction of sex of student and teach-
ing technique had no significant effect on
the md;:ipatigs achievement.

There & no significant interéction between
teacher and sex of the students for mathe-
mat1cs achievement.

The ‘interaction of sex of student, teacher,
and treatment had no significant effect on"
the mathematics achievement.(Chinn 1973, p. Vi)

Only the first hypothesis was rejected (at the .05 level), while

the rémainder were accepted. The nesu]ts showed that the stUdents in the
" audio-tutorial classes had a significantly,higher gain score'as:a kesult
. 'af,instruction.' Cn}nn also reports favorable student response From the
‘ audio~tutoria] groups. '” L, .
A more unique course is described by Kochen and Dreyfuss (1972).
They offered an experimental course for non—mathemat1c1ans, both under—‘

graduates and graduate students, which had as goals to: '

"~ 1. Get students without an;\pr1or acquantance )
with mathematics or a fear thereof to approach
their studies more analytically.

2. Acquire orientad%on to and acquaintance with
\\\ 25-75 basic concepts and methods- covering sets,
algebra, logic, computers, analysis, probability,
math-statistics and topology in an over-all map
of how. they logically fit together and.how they
relate to problems of modern life.

: \E///Read with appreciation; mathemat1cak’]1terature ’
previously incomprehensible to them. (Kochen °
and Dreyfuss, 1972, p., 315), ,
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£ In order to achieve thesg goals,the 'resources emp]byeq were: tutors,

a resource roomr (containing d computer terminal and other materjals), and-’

a di}ectory for usiﬁé the m terial in‘the room.

e The authcrs report efresuﬁts‘of the course regaccing the goals "
which they refer to as "mathematital orientatien".‘én a pre-post attitude
Equestionnaire, ten of twenty-seven items'changed‘sjbnificantly in the
desired directions. Because the study did not invo]ve'eny sampling,
its value must rest in its goals and approeches to those goais.

\\\” While many writers are urging for the 1mportance of interpersonal

\
contact in education, one researcher presents data to que§t1on its value

for enhancing achievement. McDermott (1973) describes two groups using

PR . . , ‘ 7

an audio«tutor1a1 approacﬁ\to~ ntermediate algebra whose only difference
was that one Bf the groups were not allowed" help from any staff membe;,///

whi]e the other could seek help from only the student assistant. After

holding the effects of initial abiljties constant, the group

that could seek help did 1éss weX{ than the group tfat';eceived no staff
he]p on a post test measure. /It may .be possible that this part1cu]ar
type of help is not aTy/y’ helpful (i.e., student tutprs) in intermed-
iate college a]éebci/ ; .

A program employing computer assisted instruction for pre-calculus
math is described by'Judc » et. alawIIQJﬁ) The7target popu]aticc .
is not course restr1cfed .and dées, not const1tute-a requ1red part-of any
course. This was not a comparat1ve methodo]ogy paper, "but does present

. some ideas and conclusions concern1n§ computer assisted 1nstruct1on, in

' “general, for mathematics. ‘ \
: . . f »;
/’ . e ’ -

An interesting study is repoiteg by Collagan (1969). A math-for-

, ! #
physical science course was taught by both programmed instruction and
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bage 1
traditiona] lecturg methods. This course covered topics from elementary
and intetmediate algebra, as well ;s scientific notation and similar
areas,Bata was colleoted and analyzed on achievement in the math
course as well as tﬁe‘§ubsequent ﬁhysica] science course. The students
from the programmed instruction éroup did significantly better than
those from the traditional group in the math ;;urse; as well as in the

physical science course, even though the science course was taught by a

‘traditional lecture method. Whether these results are completely valid

for other situa%ions or not, this study shows that p}ogrammed instruction
may be a beneficiallinstructioﬁal method .for teaching pregequisite A
mathematics. ’ | - . '

In contrast, programmed “instruction (PI) has 3§t many of its '
dedicated p}oponents in recent years. May (12657/§Zihoréd a report that
exposes the lack of magic present in PI. Even though his report appeared
ten years agg&wMaJ's points are'well taken: PI is no wonder cure, but
ig a valid educational tool to be implemented where it is deemed app;o-
priate-and useful, .

These are the only jtéms_in the research that this author could
locate which dealt in a fairly direct or related way t0*teachiqg'college
algebra. The reader is referred to the bibliography for titles.of other

reports or articles which may have an indirect bearing on instructional

1
methodology and college algebra.

Discussion
The research reviewed in the previous section shows no clear cut
advantage that automaticilly accrues when college algebra is offered in

|
a lab situation. In terms of our original concerns for this‘study, a

1ab taughf course will not necessarily produce better cognitive

14
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(kan]edge) or affective (attitude) results.y The literature to date
shows that this may be the case, dependent upon currently unknown
variable(s). What is requi}ed at this point for a wise choice is a need
ana]yéis, and then an examination of instructional strategies to meet

those needs.
rd

At Lansing Community College, the College Algebra courses perform the

following purposes:

.
T T

1. To serve as preredujsite training for further math course;,"‘ .
such as calculus, and statistics. .

2. To serve as prerequisite training- for other programs within
the college, such as business and some science courses, )

3. To serve as a termina] math course for some prog;ams, although
the skills transmitted are not needed for other courses,

The current content of the course is oriented to fu]f;ll the first pur-
pose; namely, preparation for more complex mathématics. Recently a new
course was initiated (MTH 166 - Finite Math) which, together with MTH 164,
serves the second purpose more directly. The considerafion of the-third
purpose is a college level topic, Though outgfde the realm of this study,
the author would urge that the current College Algebra be eliminated or
replaced by another math course for this pu}pose.

Besides the needé dictated by the course, we must also consider the
needs introduced by the students. As was noted ear]iér, students bé-
ginning the first term‘of College Algebra are given a placement test to

_assess their degree of competency in,intgimgdiate algebra (see Table 3).

ﬂﬁpproximate]y one-fourth fall below the cut-off indicating that‘taking
intermediate a1gebra would be the best choice. Unfortunately, this
student seldom can get into an intermediate algebra class, even though it
is offered in the Math Lab every.hour:_ Since college algebra tends to be

f
offered at desfrable hours, the corresponding Math Lab is usually filled to
capacity and closed for registration. Thus the student is often left with

15 R

«
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TABLE 3: PLACEMENT THST SCORE DISTRIBUTION FOR COLLEGE ALGEBRA (MTH 164)
Total: 25 items '

~ Score F;eque%cy ' Comment
e )
24 0 - 4 i
23 f 4 ) .
22, 9 93 (32%) scored over 15, indicating a
21 ‘. 5 readiness to’broceéd in'College Algebra.
. 20 1 o
19 BV ' ' , '
18 16 \
17 5, - ) - o
16 RV '
15 ~, % | -114 (40%) scored between 11 and 15
15 25 . ‘ Ainc]ﬁsiQe, indicating some need foR
13 18" remedial work.
12 23
no 24
10 17 = "80 (28%) scored 10 or less, which in-
9'. 14 i dicates they should bé in a lower level
8 13 - _f course, Many stay in College Algebra. 3‘\\ ,.
7 T : - ~ .
6 8 h
5 P -
4 ' 2
3 5 )
2 2 ‘
Ry 0
'0 1 ; -
Total 287 . 1b :
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Jjust two choices: either drop the credits withoyt adding (wh%ch the- student

doesn't want to do), or stay in the class (which is what fhe instructor

/
&

doesn't want), . : : /

<

This problem might be lessened somewhat when ;Hd if the Math Lab
can expand its capacity. However, the demand for the oﬁhgr courses offered

in the Math Lab is growing at such a rate that this expansion would not

eliminate the problem, X . ‘lo
In adgition to those studénts who should definitely drop back to in- |

7

termediate algebra, there are thq;s\:ho lack a sigéif1cant amount of

the prerequisite skills for Callege 1gebra. Over one-third of the

students receive scores between eleven and fifteen, indicating some degree

b . oo

of marginal mastery of the prerequisites, These students, though they A
‘ ’ i F ' .

should have some review, are capable of succeeding well in College Algebra

if some allowance is made for them.

These two situations indicate a strong need for remedial/referral

-

capabilities on a demand basis, without a change {n énro]]ment. This

'capability must exist independent of the class hour for College Algebra. ..
-A student, especially one with marginal prerequisites, must be able to
pick up strength in prerequisite skills Qithout“fa]]ing behind in the

College Algebra c]ass,/;nd without monopo]izing.the.learning environment </5

!

in the classroom and thus decreasing the efficieﬁfy of the learning pro-

cesses oﬂ@fther students, Sinﬁé»the instructor isqut capable of helping

v

any* number of;such stgdents,"hé conclude that some form of’a learning

centerlis necessary, evenfif College Algebra continues to be offered in .

-
[}

Besides.§Qis need to compensate.for past ]earning,differences, there

e

are indications, that ye must also consider differ:zges in the student's
current learning patterqﬁ. A basic premise of Ma/very Learning is thafh
l’ /I

17 ,/ K ;!
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people learn at differént rates, That 'é, the crucial variable is not” °
"inte]]igence"‘no\r "aptitude" but tiW’ If we accept time.as at least°
a major factor, we must allow for yariabi]ity in learning tfme.t The ﬁest
efficient method of allowigg for this variability turrently known is téy
‘employ some form of a learnind center, where a student can receive as
‘much instruction (as opposed %o drill) as he needs.
There is another feed that must be considered: studente in College
Algebra var} with respect to gheir interests for tak{ng the éourse.
Soie need it for ca]gdlus;.others, for ‘business; some for statistics,
some‘fOr'enéineering; still o;hers for an elective. A.classroom in-
" structor does not have the time to work exemﬁ]es that apply coi]ege
a]gebra in each of the many areas of interest. Though this need is not
cruc1a7, a 1earn1ng center wou]d allow students to pursue examp]es in
their own 1nterest area "The desired effect would be to’ 1ncrease student
motivation in the classroom. |
Having esteblished needs for a Learning €enter, based on three student -
variations (input competence, Tearning sfeed, and outpﬂf goal), we must de-
cide what kind of’a Math Learning Center (MLC) wou]d;best fit 6br needs.
fhe major choice to be made isleetween an augmenEB] or supplantal
/ MLC. That is; shall we use .the MLC foruigzperf‘of’the classroom (augmental),
or shall we offer Co]]edslegebra as a sepaﬁhte course in the MLC (supplantal)?
The research as noted earlier, is very thin on this top1c -Even though
/// achWevemenF in a Lab College Algebra could be at least as good as i;
accomplished now, a more prudent and efficient meve would be to an i )

augmentaT MLC. ‘ K
-_.1411m’

Reasons against a supplantal MLC /// ‘—77/’

1. “Program development -- very little has been done at//ther
institutions to implement this approach. Much effort would be
involved to achieve, an unproven end. ~

B
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2. Space éomﬁittment -- classroom space is scarce, and it _
is uMknown if a supplantal MLC would be “Space efficient”

3. Course status -- would it transfer as it does now? Will
' ‘ . co]lege programs change. their curriculum requirements, in-
dependently or otherwise? The major cause of status change
. would be in the testing phase of the course.
RN . .
4. Instructor autonomy is not immediately challenged.
. ' Reasons for an augmental MLC: ' ) , /
1. Would respond to the needs -of the college algebra student
without a radical shift #n tourse structure.

2. Requires a minimal space committment beyond current operations.

3. Requires minimal change in current testing patterns in college .
algebra. ’ %

The greatest impedihent to a supplantal MLC, besides economic
(space), is the problem raised by the standardization of testing. A
prerequisite step for this process is’a conqyrredee on the specific
course objectives for college algebra. Some crucial jssues imbeding

this are:

N

. 1. Should the course emphasize skills-or’ "math erientation”
~to use Kochen's term)? Or both?

2. Should the course distinguish between "skills" and "concepts"?
(/3. Which parts’of the course are preparatory for other courses g_ .
and which are terminal? Should either, or both, be a goal
of %he course? ”
These issues all have to %o with the question of delineating the purpose(s)
i \ of‘the course. Currently, the course serves several purposes, but only

{ N

ong of these is reflected in the course operat%on. ,

Finite Math, MTH 166,'doeé seek to respond to one of the otheé“'
"o ~ purposes, being aimed at bu;iness students who do not’need tr%gonometry.
{9 is to be hoped that this caurse will grow in enrollment. However,
technology has a great impactAén mathemaths education. Some of the
aspects of the current codrses may be'outdatedhand unnecessary with

".the advent of computers and pocket calculators. Not only do these

Q . . 5 () o ' - .
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&

render teaching methods-oPsolete, but raise questions as to the usefullness

of every student in theé course becoming proficient in manual manipulation

,0f funétions and polynomials. . ‘
o L .
This department will have to deal with these questions and issues at:

soo? point. Howeverg because of the scope of :och a task, it may not
be efficient to force a deadline on the process By a decision to imple;‘
ment college a]gebra in a supp]antal MLC, | T

Beyond the major question of wh1ch type of MLC would be most use-
ful, decisions must be made on the mode(s) of instruction to be employed:

o«

human (peer tutors, instructor (tutor), or group)

»

printed material (programmed instruction(PI), expository, or
Lﬂhybr]d) : '
’ [}
mechanical (audio-tutorial, Video cassettes, or computer assisted (CAI))
I3 “wr ,
These modes of instruction will be considered by major category.

. Human resources, for instruction in the MLC could be tutorfal or\

group oriented. Though not included in the scope of this stypdy, it is themk
position of the au}hor that peer (student). tutors would be 1neff1c1ent at
this,level. The type of person who can qu1ck1y diagnose, correct, and-
preseakiexamp]es is not likely to be enro]ledu1n a two-year school, th
would be an upperclassman at a four-year schoo]. Instructor tutors wou]d,
one hopes, be morebeff1c1ent in their role, but are much more expens1vel
(Instructors, if used, would have to be compensated for their involvement, .
sinceﬁa basic force behind the MLC is that the instructor does not have time
to tutor extensively'outs%de‘of assigned c]ass'hours,)

solution to the problem.

Some mode of group instruction coud be a

§gs1ca1]y, groups can be conceived ds either oﬂL1rected or directed by '

an inggructor (or other learning sggaéq#ast). Each type has advantages
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— and disadrﬁptages, whi'ch are summarized in Table 4. Note that these

types are simply the extremes of a continuum, with other possibilities

= ' in between. It appears that a group somewhat more directed than-Lndirected
rd . . !
would maximize desired results, The direction would be supplied best. by a
- \

learning specialist assigned tqQ the center; since such a person would have
to deal with students from several different iqstructors, there must be fo
conﬁamination with one instructor's biases onqmethodoldgies and priorities.
Pr1pted material definitely has its place in any*ﬁzc ngever;\great
d1ff1cu1t1es Ir1se whén two or more different series of material are used,

The largesip
. 'cag be caused by differing order of*treatment. (Author K might use task x

oblem i¥ the difference in notation, g]though many problems

as prerequisite to task y, while Author F might use y as prereq\l§xte to x. )
This is a logistics prob]em; and could be so]ved by comp]ete esearch for

. the reference listings, ' _ )

-

o Which type of materials to,use -- programmed instruction (PI)! expository, .
or a hybrid of the two -- is fr#ewhat indeterminatk. At this time, it is
generaﬁ1y be11eved that PI is best sufted for sk112 bu11d1ng,\wnlg the
expository style is well suited for introducing and integrating new cogcepts
Current]y: there is some pressure developing fpr the Ebmmercial production
of ;.hybrid style book -- one which uses exposiéory methods for introdqction
and integration, and PI for developing skills: .
i The choice of which %ype of printed material to use in the MLC can not
be made clearly. It is apparent that, unt11 hybr1d style books are de-
ve]oped commerc1a11y, both PI and expository books will GQCQ to be employed,
since 3n-house developmeht is expensive and impractical,
Mechéﬁié&] modes of instruction have been, and will continue to be,
developed for efficient use %n eollege algebra, The choice of
?? audio-tutgrial tapé§,‘video;cassettes, and cpmputer assisted instruction
~ (CAI) is primari]yﬂé‘question of practicality and affordability. ‘
5 21 v N %
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¥

supervised by a
staff membef

and+« ingtructors _
professional direction

. TABLE 4; Summary ‘of the advantages of Directed and Undﬁrected v
Groups it a Math-Learning Center. r
Type . Definition ' Advantages [ ™ Disadvantages
A group whose control,and measure- | cqst of personnel .
learning activities + ment of process . tendency to-produce
" Directed are selected and feedback for students ond-way communication

(no intg{iffion)

A Undirected

-

A group-whose‘
learning activities

are self-selected,
and proceed Wi h
minimal super on

from any staff member

-

| 1ittle cost for
{I* personnel

promotes intefection
between students

promotes group support
for students

ho control of process
initiative left to
students

z DN
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Operational 'systems ih college a]gebra’have been noted earlier: Chinn
(audjo-tutoria]); Waits, and Mathe&s (CRIMEL - Qideo_cassettes); and
Pa]gQ (CAT). Video cassettés apd CAI have béen integrated }n a system
(Pyramid - Bacon) to exploit the advantages of both.
This author places the higher priority on the use of video-cﬁssettes,
for the following_reasons:

1. Television is a part of our way of 1ife, and requires 1ittle
adjustment by the student,

It has the capability to be presented over caéle television,
if such a facility were to develop. '

. Development of audio-tutorial programs has been aimed at
lower - level math.

Computer assisted instruction is a?ﬁong range goal, but js
not .feasable in the immediate future,

>

Video-cassettes 'for College Algebra have been developed
and used at other institutions (e.g., CRIMEL at Ohio State) .

Thoqgh the preference js for video-céssettes, this priority does
not rule out the usé‘of other mechanical modes of instruction. A con-
centrated efforts iﬁ'this di}ection, however, would yield more immediate |
results, because -of the reasons listed as‘wé]] as others.
v
Summary and Recommendations 3
Thiskreportvcoﬁcludes that the evidence to&d?te indicates that a

" non-traditional laboratory instructiona] system for College Algebra

e ]
would not ngcgssar%1y’§hcur either detrimental or beneficial results.

2,

Howéver, there i; éﬁﬁéé? fof an augmental Hath Learning Center to make
more gfficient use of’thé instruction in the College Algebra classrooms,
and to facilitate learning and re-learning of both prerequisité:;Lw skills
‘and concepts. This need is based on the large variability of student

characteristips (input competence, learning speed,-and output goal).

/ ) - m P
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(S

Within the structure of a Math Learning Center, decisions would have '
to be made on which of the fOIIOWing mode(s) of instruction to empldy:

1. ,Human (peer tutors, instructor (tutor), or group) ‘ 0

2: Printed material (programmed instruction, expository, or hybrid)

3. Mechanical (audio- tutorial, video- cassettes, or computer assisted
instruction) . .

This report has no evidence to prgsent for these decision processes,
There remain jssues to be resolved concerning the goals of the College
Algebra courses. The Departm*ht must evaluate the impact of techno]ogy

The College shou]d re -evaluate which programs should require College

A]gebra, and the Department shou]d critically examine the content of the
course to better serve those who are required to take it, The resolution
of these questions is a necessary precondition for any implementation of
~ supplantal College Algebra courses in a Math Learning Centei, if this |

is deemed desirable, .o ' e

This study presents the following specific recommendations for the
~Lansing Community College Math Department to evaludte:

1. Develop an augmental Math Learning Center to supplement the
classroom instruction of college algebra,

2. Evaluate the impact of techno]ogy, specifically computers and
calculators, on the content and emphaSis of college algebra.

3. Designate a committee of three or four members from the
department to formulate a specific proposal for a Math
Learning Center, This committee should minimally consider:

Toa. emp]oying the Math Learning Center for calculus classes
in ap augmental mode.

b. the use of video-cassettes as a primary mode of instruction
in the Math Learning Center.

c. the use of computers for eventual instructional use.

d, the desirability of developing a college algebra course
in tbe Math Learning Center. .

~

.

Q . : . GL‘:
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e. the structural relationship of the propased Math Learning
Center with the current Math Lab, and-with any future
computer facilities withing the Department.

These recommendations are made with the hope that.they will initiate

. analysis within the Math Department.
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