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/ _A STUDENT-ORIENTED INDIVIDUALIZED LEARNING
" PROGRAM.FOR CALCULUS AT THE COMMUNITY COLLEGE |
.

At the community college level there has been in
recent years substantial increases in student enrollment.
Even though the communlty college has h1stor1cally been
characterlzed as a "personal" thtltutlon where class size
is small, it is ev1den5 that ééon this aspect may be over-
come by the flood of students.. For the instructor, th1sS
means the time devoted to individual help and guidanpe of
students may not merely decrease, but dlsappear aitogether. ,n\.
Hence, with the nontraditional increase in enfgllmente, it J
is necessary to develOp a nontradltlonal .approach to education., .

Those things which teachers do Dést can be classified
into four areas: diagnose ;ndlv;duals’ learhing problems,”
interact with individualsfon a one-to-oneabasis, inspire
and motivate, and encourage creativity:l The traditional
lecture-format for inst}uction many times ﬂalls to give
teachers the opportunity to practice these objectives due L
simply to lack of time. Thus it is apparent that/the rey
spon81b111ty of learning must be turned over to the learner
himself; this lets the instructor allocate time to-individ-

[

uals while the group progresses oh“its own. 1In addition,

15tuart R. Johnson and Rita B. Johnson, Developing
Individualized Instructional Material (Palo Alto, Cali-

. fornia, 1970), pp.4-9.
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_it allows the student to progress at his own rete of
. ' speed, an ignpdrtapt characteristic not found in the lec--
ture-format %ype of instruction.

That.individualized learning has these\benefits is
nothinglnew. 1t was concelved cohcurrentlx with many tech-
nological advances in such areas as systems reéearch and
audio-video developments. So it is the purpose of this

ey ) 'diseuSSion to apply tﬁese well-establiehed concepts to a
particular ‘case in peint--CalEelus. This class is considered
because in the community colleée transfer students majdqing'
in the natural sciehces, the 8001al éﬁiencee.bor mathematics

, are required to take thls course, It is the foundation nf

" many diverse d1901pl“hee. In anothgz sense, - first semester
" ‘ (quarter) Celculus represents for man:\} studente‘a tr;a‘)umat%c
1ntroduct10n to "true" mathematlcs. 1t stands as the divid-
ing line between easity-conceptualized, rote-learned arith-
metic‘and hon-intuitive, theoretica}, higher mathematice,
1t should be noted that by non-intuitive I mean-the student
usually finds concepts and abstractions with little or no-
counter- part in his past eﬁucatlonal experiences or in
/ "everyday life". Aleo& the introduction of new notation
/ and symbols to expfein these concepts.dften leaves the
individual with no understanding of mathematical thinking
in general, -It is for these rgasons that an individualized
learning program.for'UW;Calculus is necegsary.

Befope the actual outline of the class can be giveny

. some definitions aré necessary in order to establish the
1}

-
Q ‘ . l)}
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learnlng sysﬁem framework upon)}hlch the mathematlcs w1l%
fit, Con31der flrst what is meant by learning. Ba51cally
there are three types of learnlngz psychomotor. affect1Ve.

v

and coghitive. By the nature of mathematics itself, p

co ) .
eSpec;ally at the Cal%?lps-level; learning will be uﬂderf

.. / ¥ b
4tood here to mean cognitive learning. In other words, \

thig}is learning requiring the intellectual processes\of‘
remembering, understanding,\and.problem éolving.% “\ .

There are basically three steps involved in the ;
individual learning-system: goals must be specified,
objectives designed for attaining those é@als. and final{y
the instructor and student as well must haveigome objective
method for aecerfaining or measuring the Qegree to which
the objectives have been learned.?

A viable definition of goal is what the student should
or would like to be able to do by the end of thé learning
activities,* It should be noted here that the goal stated
should be something meaqingful and not tr1v1al. Similarly,
it should not be confusedlwlth the measuring device (see

below) used to ascertaln acquired ability. For example,

congider a goal such ag: \/

2Ibid.. PP. 5.

JRobert Mager, Emparmg_.lngmg&mal,mgjmzﬁg/
(Palo Alto, €alifornia, 1962),.pp. 7-9.

/

bplbert R. Wright, "Beyond behavioral Obgectlveﬁ "o
Edut;&&mal_ﬂlmhmzlm 33(July, 1972), 9-11.
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The student is to be able to complete a
100-item, myltiple choice examination on .
the subject of marine’ biology. The lower
limit will be 85 items answered correctly
within an examination period of 90 minutes. 5.

In terms of the definifion just g{;en, this is clearly not®
a goal, f;ough it does indicate something about..arine
biology, it states no purpose to leérning other than
passing the examination. This confu§ion-produces the same

. )
1short-;sightedhess'in results as is so often found in a

more traditional abproach to education, N

Perhaps a more comprehensive definition as given by
Mager is required. He feels a goal is simply what is to
become of the student, i.e., attitudes or abilities to be
-gained.6 As will be seen later, the innate structure of
mathematics will natufally lend itself to the precise
formulatioﬁ of goals,

Consider now the means to achieving the stated goal,
behavioral objectives. By defining objectives as specific,

observable student actions or the\products of stﬁdent °
action, we can characterize an objectiVe in tw? ways. -

First it must 3pecif&-somgﬁhing which the student j}s to do.
Next it must precisely state the circumgtances under which

he will do it.7 Mager's excerpt, as otated above provides

an excellent example of a behavioral objective, -

5Mager. PP. 15. ,
' -

6Mager, pp. 12.° !

7Mager, pp. 15.
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The second criteria iends itseif to the measuremént

.of ability. By now specifying the dégree of accuracy with

which the student will perform the action, the final aspect

of individualized learning is taken into account, The

point of importance rere is to be specific in designating

thic degree of accuracy. For exafﬁ}e.

The student will take a 60 minute test with
no textbooks, tables, calculators, or slide
rules on applicatiems of the derivatives
There will be 10 questions, and the lower
limit will be seven amswered correctly.

-

No ambiguity can arise here, and this fact is essential *

for gctudent as well as instrpctor.

This coencept of goal--objective--measure has beén
applied in almost every discipline at the community
college leyel, and‘although gome courges lend %ngselves
to thig/éystem better than others, it gt least provides
an alternate approgph to lecture-format instruction. 1In
particular, there have been numeroug such construétioqs
of a first semester Calculus course, and it ic Aot the
iritention of this discuscion to simply redo one of these
syctemg. On the otherﬂhahd, it is apparent fhat the .

publighed individual learning cystemg offered iQ most

N

texts on the subject are designed primarily for the in-

‘gtructor. Hence, the purpose of this discourse will be

§

o

to take a particular mOdular-éfganiz%}ion of the Calculusg,

\
and present an outline of the translation of this cystem

into one designed cspecially for the sgtudent himself.

$

’ J

(0




N 6
&

After all, since he is the teacher-learner in this3%ituati6n,
all goals, objectives, and examination procedures'should be.
made clear to him at thé start. 1In additioh. a description
" of fhe curriculum design needed for the course %gll be in-
_cluded in order to expand upon thé "jndividualization" of
the system. This will include audio-visual cassette re- ’
\QOrds, é concep% which will be adapted from a plan in
current use{ to teach Elementary and Intermedlate Algebra
in the ﬁathematlcs Department at the Unlverelty of Arizgna,
It shouid be noted that the system at Arizona was 1n1t1ated
in order to deal wifh enormoug classes in Algebra (500 '

’

students and more), and hence will bé all the more effec-
tive for smaller classes,B’ o .
So0.-with this brief background in individualized learn-

ing established, it will be the goal’of this\paper to graft
' together the instructor's.program‘package wiéh audio-visual
\and other instructional techniques in order to produce a .
student-oriented pacﬁage; made availagie.to the @tuden£

on his first day of é%fss in Calculus. A comprehensive
outline will be presented, with elaborative detailogon
only the first unit. This is done because curficﬁia and
facilities will vary within a given mathemétiks-department.
Vés well ag from institution to institution, and adaptive

Yo

J

8R‘ichard Thompson, ng@zmgd;gﬁedALguggg (Tucaon,
Arizona, 1974), pp. 1-3.

S 2
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changes would be reduiréd accordingly. Following this

" .outlige will be a conclusion inc}uding recommendations

for implementation of the system.

_Qnrﬁigulnmﬁﬂaﬁign ‘ - v

ized as well as lecture-type systems of behavioral
objectives fo; first semester (quarter) Calculus, In
order-to develpp the fdlféwing éysteﬁ witq some degree of
,Sqmprehenéiﬁeneaé as well as generality, eleven cataloguesl
of Ca%ﬁfsrnia community cblleges.wefe scanneq for their a
Qaléﬁlus offerings. A synthesis based upon these was ’
arrived at.* (quifornia was chosen due to my:particular
interest in that ctate.) Also it was found that the be- ’
havioral objectives for a Calculus courge. as presented by\
Michael Cappe; yielded a fairly consistent point-of depar- .
ture encompassing course offerings in the majority of these
catalogues.9 Hence, Capper's objectiveg will serve as the
basic ‘outline for t courge with the following modifica-
tiono: objectives concerned with a review of algebra will

be omitted sinck my program would otherwise duplicate other

programg already in exictence (as at the University of
- .

9vichael R. Capper, "Instructional Ohjectives for a
Junior College Course in Calculus and Analytic Geometry,™
ERIC (U.C.L.A., 1969). ‘ : »

/

+*Included were Ventura College, Foothill Collegeq
Allan Hancock College, College of Marim, Contra Cqota City
College, Evergreen Valley College, Los Angeles Cidy College,
Napa College, Rio Hondo College, Riverside City College.,
Thege colleges were chocen from various geographicl areas
and population concentrationg over ghe ctate in order to
obtain a comewhat "randomized" campling.

10 8
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Arizona}., If ‘there is a neeé for a particular class or'
other pogulation of students to review algebra, this cag
be insertedlaccordingly. Also, the textbook which Capper
uses will not be uSed‘}n this discussion due to my un-
familiarity with its dedsign. Instead, Calculus with - |
Analyvtic gg,g'm_e_t,ms_ A First qu;s—g by Protter é.nd Morrey
will b€ used. The outline which follows includes limits
and céntinuity. the derivative'with.applicétions, and the

integral with hpplications. Goals and objéctives will be

«

.outlined for all three units, with a complete learning

program developed for Unit I. As mentioned previously,
it will ve noted that beginning af the Calculus level,
mathematics takes on the form of "dgfinitioﬁ;-theoréms--
examples", a rigorous form thch lends itself well to the
forn 'ation of goals and objectives. It also‘facilitates
logically-gradugted learning,

The first unit will be divided into théeq‘sectiona.
and the student must'pa@s an examination on each sectibn
before he can proceed to the next.' An examination will
concigt of froﬁ 5 to 10 quections with a constant total
possible point value of 60 pointa. Each examination muct
be completed within 50 minutes with no reférence_material
gsuch as textbooks, tables, or calculators ;vailable.

The design for the courge is as éollowgn ‘the ctudent
has the textbook, video-taped lectures, regularly schediiled

< <y
question-aﬂswer sessions,(gnd personal help from the

. ey

/ r ) , | ,

. ‘ ; ’ | I -
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instructor available to him, " The class will meet three
times -a week, Monday, Wednpesday, and Friday for fifty
minutes each period. The purpoées of these periods are'
(1) to teke examinations, and (2) to ask £he instructor
questions in awflassroom setting., These are nét formal
lecture periods. If the,student”wishés to see'a lecture
on spmé particu%ar topic, he may check out the desired
video;tape at any time during .the week. Addifional ques~

tions on material will be answered by thg instructor at

.
4

either,desigﬁated office hours or by mutual agreement'on
a time witﬁ the student. _

It is manditory that the instructor either "have teach-
ing assictants to administer exams while pe cénducto.the
question-answer seséion. or work in tandem with another
instructor, thereby combining two classds. Algo, it is
evident that two classcrooms per meeting are required, one
for exam taking, the second .for question agking.

. Students are free to take an examination any time

they fee} ready, cubject tovfhe following,g@nditions}

’ N . .
1) A minimum of 40 points per examination
is needed to pasgo.

2) An examination for a given cection may
be repeated, but only twice,

3) Seecond tries at an examination otill
require 40 points to paco, *but only
2/3 of the earrned points go toward
the octudent's final grade.

z b) Third'trieo at an examination otill
- <9 require 40 points to pass, vut only
o 1/3 of the ¢arned points go toward
the ctudent'c final grade, . ’
" ‘12
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‘ . "'ﬁ - “ E?cams,,_ once t‘e‘kejn._ -bir -a studer:t, will be keﬁt on file
1?'27/':;. ;J:‘ b& the‘ihsfructor and can be revieﬁed»by the student at -

. . des1gnated‘;ours. The exam always remains with the in-

s ~/'_J ; structor, but ﬁe will answer any questlons concernlng al

,‘ iﬂstudent's performance on a glven exam,
:L‘ ., The suégested course of study for a particular. sectlon

'
is aS‘follOWSz . : ‘o

W

1) * The student should first view the

. appropriate video-taped lecture.
\

'2) He ‘should then read the corresponding
material in the textbook,

3) He should do the problem assignments
in the textbook (answers are glven at
the end of the text),

4) He should attend the question- answé;
session to clear up any areas of

@ S "~ diffieulty.

5) If more'help is required, he should
see the instructor during office hours.

6) He should complete all behavioral :
obJectlves under the listed 'restrictions.

. \» , g ’

7) He should take the egemlnatlog.

7

Variable Credit: - *" ‘ ' -

’

N ) This is a three ﬁnlt course. There are three units

~ (Limits and Contlnulty, Derivatives, Integrals), and there
are three sections in Unit I, four sections in Unit II,
and five sections iq Unit III.. Hence, since the student
must take one examAber section, there is a total of twelve

!

exams to be taken, approximately one per week. If, during

<€

' 13 ,
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the semester, the student falls behind this pace, he may
elect to complete only eight exams, thus-receivihg only

two units of ‘credit fot the course, He may begin the
following semester with section 9 to comﬁlete the final
;nit of credit. Similarly,.he may complete only the first
four sections, obtaining one tnit of credit and continue

=3

the class in subsequent semesters, This variability is
"built in to accomodate different students®' diffexent rates

of learning.

14
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CALCULUS: BEHAVIORAL ‘OBJECTIVES
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">’ . -its graphical representation,

o o : ' 90% accuracy.

L . .
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O . UNIT I o°
' , ® " LIMITS AND. CONTINUITY 3
e st T | | y | ) !
r . Included %in this unit are basic definitions of the

: limit.‘tpeorbms on sums, products, and quotients, finite v

and infinite limits, and the definition of continuity and

T . e o

I. Goal: The student will know and be able to apply the
‘ definition of limit, ‘ »

Qbjectives: 1) The student will in 5 minutes, with no
: references, define "finite limit" with ‘

~

2) The student will in' 5 minutes, with no
references, define "infinite limit" with.
90% accuracy.

3) Using a "$&" proof, the student will in

10 minutes with no refereénces, prove an

"obvious" limit with 75% accuracy. '

4) The student will in 5 minutes with no
references, give an example'of a function
which does not have a limit at some point
in its domain with 100% accuracy.

¥

| II. Gogl: The student will be able to state, prcve, and
use theorems on llmlts of sums, products, and
quotlents. :

Qbjectives: 5) The stu@ent will in .5 mlnutes state a
. given limit theorem with no«references,' T
with 90% accuracy. , o
6) Given a mathematlcal statement involving

limits, the student in 5 minutes with no ,
references, will be able to cite the

limit theorems which Justlfy it with

100% accuracy.

7) The student will prove a limit theorem
as directed with no references, with
70% accuracy. :

1(; A | - 1J




\\ | . ' \ | . ' 13
- , N

' . N\ I1I. Goal: The student will be able to define and interpret
' v graphically the concept of "continuity."

. © N Objectives: 8) The student will define rf is contlnous A
- g - at x" in 2 minutes with 100% accuracy and
no references,
9) The student will give a/"S E"'proof of
. »f ig continuous at X" . or a given f and
x with 80% accuracy. v

.
»

o

10) waen "f undefined at xo." how should i

. be defined so that f *is continuous at .Xo?
. . The studeht will have 10 minutes, w1th

100% accuracy, ho references. -W

‘:)o

11) ¢Che student will give an example of a

discontinuous functlon. no references,

in 5 minutes, with 100% accuracy,. .

Assiegnments (in Protter, Morrey)*

Section 1, video tape 1: Redd pp. 66 72, do problems 7,

Read pp. ?3 75, do problems 1,
5, 10, 15, 20.

Read pp. 97-101, do problems 3,
6, 9, 12, 15, 18. 21.

Section 2, video tape 2: Read pp. 102~ 107. do problems 1,
) C 2- 3! 8- 9l l?r 190 21,

’\\\ Read pp. 115~ ll9. do problems 1,
‘ 4, 10,17, 20.

Section 3, video tape 3: ,Read ppe 108 113, do problems 1,
’ 3- 9l 139 17. 20-
*These problems a351gned are only a suggested minimuml
The student should do as many as. p0831ble in each section

of the textbook.

17




EXAMINATIONS FQR UNIT.L -

'
7
[
3
*
.
5
- >
~ ; y;
s

18




1.

° ' Unit I/Section 1

as x tends to a is L."

»

Compute the followinhg Timits:

2.

’ .
Tim  (x2-9)/(x2-5x+6)
X—>3

1im \IY?TZ')/(X-Z)
X—p2

lim  1/h(INXFR-14%)
h—30 .

A

Given: A function f, and numbers a and L. .Define “"the limit of f(x)

A Y

Tim  (1/h)(2(5+h)2+3-(2-52+3))

h—>0

The numl;ers a, L,& are given.
for al11'x such that \x-al<$.

f(x)=1/x, a=2, L=, £=0.002.

Determine a number $ such that {f(x)-L|<E,
Draw a graph.

19




- BBB . Unit I/Section 1

Compute the following limits: -, : .

1. 1im  (x2-9)/(¥%-3)
x=—>9

2. lim (x3+8)/(x2-4)
X2
3. 1im 1/h((-3/(x+h)2+3/x2))

4. 1im 1/h(g(c*h)-g(c)), where g(x)mx2+3x—c.
h—>0 -

Given a function f, and the numbers a and L, define lim f(x)=L.

5.
. X=>a
6. Given a, L, €, determine § such that If(x) LI(g, for all x such that

|x-a)«$§. Draw a graph.

f(x)=2x+3, a=1, L=5, €=0.001. _» S~

20
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ccc Unit I/Section 1

-4

1. Given a, L, €, determine § such that |f(x)-L\<€, foF all x such that

x-al<s. _
f(x)=x2, a=-1, L=1, £=0.001.
L . i A
2. Define 1im f(x)-L.
X—%a

Compute the following limits:

3. lim  (x%-2x-3)/(x+1) ]
x=»-1 . . 7

4. lim (x3-8)/(x-2) )
X =3 2 ,

5. 1im (1/h)(f(x+h)-f(x)), where f(x)=x2.
h—»0

6. 1im (1/h)(g(c+h)-g(c)), where g(x)=1/x.
h—»0

21




AAA ' ~ Unit I/Section 2
. | | ‘ ’
: N

. /
1. Suppose that f(x)-—-)L1 as Xx—a, and f(x)—#L2 #5) x—a. Prove that L1=L£.

a

2. Given 1im f(x)=Ly, 1im g(x)= “los 1im h(x)=L3, state the theorems wh1ch
x—»a | X—>a - X—tp @
justify the following statement: '

1im (f(X)+g(X))/h(x) (LytLp)/Ls.
X—pa ‘

.

1
Evaluate each of the following 1imits, giving the reason for each step by
stating apprOpr1ate theorems:

3. vim (xP-3xes) T ' BN
” X=—3

4. Yim . (1/h)(¥xF-VX)
h—0

5. Compute 1im (x -2x+3)/(x +1)
X—> o

-
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BBB ' Unit 1/Section 2 '

Evaluate the_foltowing limits,. g1v1ng a reason for each step by stating
the appropri theorem: ‘

1. “lim (x -X= 1) : v
x—9~2 s T )

Tim (1/h)(1/VT?ﬁ-r)
h—>0

Compute. lim (X +l)/(x+1)
X—y 0O

N

w

4, If lim f(x)le. lim g(x) L, prove that 1im (f(X)+g(x))=(L1+L2).
X=—>a X—ya X—8 '

5. Given lim f(x)=L1, 1im g(x)st, Tim h(x)=L;, 1im p(x)= Ly, state the
' X—¥»a X—pd X=pd 3 x—pa .
theorems which justify the following statement: ’

Tim (F(x)g(x)-h(x))/(g(x)+p(x))= (LiLy-L3)/(LytLy)s iF LoptL 0.
X—7a _ ‘




19
cce ’ ‘ _ Unit I/Section 2

1. Computd Tim (“x2+2x-x).
X=300

-

E«va]date the ﬁo]]owrivng limits, giving a reason for ‘each step by citing the
appropriate theorem: ' -
' Ve

2. lim (x+3)/(2x2-6x+5)
x~31

3. dim (l/h)(l/(X+’h)-1/X) ' .. 5 ‘
- h—->0

4, If lim f(x)cLl, Tim g'(x),=L2, prove that Tim (f(x)-g(x))=L,*Lo.
X—3pa -t x—pa X—>a 1

5. Given lim f“(x)cLl, Tim g(x)=L2, 1im h(x)=L3, lim p(x)=L,, state the
X~—3a X—3a X—~>a X—Ppa -
theorems which justify the following statement:

L
Tim (F(x)-g(x))/ (h(x)}#p(x))=(L1-L,)/ (Ly*Lg) s i LgtLadO.
X—>a ‘
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AA " Unit 1/Sectign 3
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In each pEob]em a fynction is defined.on a certain domain. State whether

or not the function is continuous at all poi

graph.

1. F(x)=1/(x+5), -7ex<5

2. f(x)=
f(-7)=3

3. f(x)= )
£(3)=3/2

12x)/ (x2-4), 0<x<2
4. f(x)= 35-5, 2¢ x€5
X“+6, 5x<7
2

{1/ (x+1), -10¢x¢-4; x§-7

{(XZ-Q)/(xZ-Zx-‘a"), 6{x<5, xp3

_nt§ 1p this domain. Sketch the®

-




‘Unit I/Section 3

\.

| In each problem a function is defined on a certain.domain. State whether .
N . or not the function is continuous at all points of this domain.. Sketch th

graph. — . .
.I ‘ i . : { | "
1. f(x)ﬂ(x+2)/(x2-3Xn10), 3<£<4 . y T | .
R _ , “ . |
(x+4)/(x2 iéf. -5¢x<5, x$4,-4 X T
2. f(x)=q A . .
£(4)o2, F{-4)=1/8 \J -

3. f(x)z (x2-4)/(x2+4), for all «x

. : 26
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* o In each problem a function is defined on a certain domain. State whether .
’ or not the fpnction is continugus-at all points in this domain. Sketch the
gr‘apﬁ_. . . . .

’f(x)=

. f()g)=3+lx—2|/(x‘23717, for all x

. o,
Unit I/Section 3

(xz—x—G)/(x-.3), for all x, x§3 ) )
(%(3)=5 ) ;- .

f(x)=1/ (x2+2) R —7<vx'<5

-

o x2—6,~m<<—1
f(x)=4-5, -1¢x£10

x-15, 10<x< @©
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UNIT 11
DIFFEﬁENTIATION OF ALGEBRAIC FUNCTIONS AND APPLICATIONS
Algebralc functlons are encountered very often in
In th1s unit, a set of dlfferentlatlon formulas

practlce.

will be developed which will allow the derivative of every

algebraic function to be found.

gbjectives:

“2)

3)

The student will be able to define the
following terms or state the following
theorems:  sum formula, product and

~ quotient formulas,. chaln rule, and hlgher

order derivatives.

The student will state the above defini-
tions and. theorems with 70% accuracy. _

The student w1ll be able to solve'a set
of problems similar to those in the text-
book with 70% accuracy.

-

Appllcatlons of the derivative:

Objectives:

)

5)

6)

The student will define the follow1ng
terms or state the following theorems:
tangent line, extremum of a function,
rules for finding extremum and inflection
points-of a function, Rolle's Theorem,
concave upward, concave downward, Mean
Value Theorem, velocity, acce}eration,
and antiderivative.

The student will state the above terms
and theorems with 70% accuracy.

fhe student will know how to solve re-
lated rate' problems.
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UNIT IIT'
THE DEFINITE INTEGRAL AND APPLICATIONS

- In tﬁis unit the other principle‘tOpie of"the Celculus
is introduced--the integral., :Certain additional éoncepts
are.introduced in this unit to lay the foundation for the
intégral; The theory of 1ntegrat10n 1s the most elegant
'foundﬁln Calculus, '

S ~ ' Objectives: 1) The student will be able to state the.
following theorems. and define the follow-
ing terms: " upper bound, lower ‘bound,
upper :and lower 1ntegrals. Theorem 1
"(pp. 216), Theorem 2 (pp. 218), Theorems
3 and 4 (pp. 219), Theorems 5, 6, 7, and

- 8 (pp. 220-222), Fundamental- Theorem of
Calculus (both forms), definite integral,
Mean Value Theorem, change of variable,
sequences, Riemann integral, and Inter-

" a ‘ , mediate Valué Theorem. 70% accuracy is
. expected,

2) The student will be able to solve problems
similar to those a531vned in the textbook,
with 60% accuracy.

Applications of the integral:

~ Objectives: 3) The student will find the area in a
region bounded by algebraic functions with
80% accuracy. -
. ///< : 4) The student will find the volume of a
- solid formed ty rotating algebraic ‘
~ functions about their axes with 50%
accuracy.

5) The student will be able to find the area
between two algebraic curves with 90%
accuracy.,

6) The student will learn how to calculate

the distance traveled by a body with
variable velocity. _

.
a
. ¥
¢
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7)

.8)

9)

The

“the

50/0

The
the
80%
Thé
the

,25.

student will learn how to calculate
area of a Surface of reVblutlon, ‘with :

accuracy.

student will learnvhow to calculate
work dene by a varlable force, with

accuracy. -

student will learn how to calculate
center of mass of a body, with 50%

accuracy.

Y

»

.
|
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.; '~ The packaged program above’provides the student with
,; complete list of concise objeétiveé. This program should
be d&stributed,to the students on the first day of class
,éo %hat they can know from the beginning what is expected
of‘them. ‘With program in hand, they are free to learn
and progress at their éwn rate.oflspeed. It should be noted
that the first week of cliass time should be set aside simply
to familiarize the students with the curriculum'design.
A guided tour of the video~tape facilities and any other
classrooms Or instruétorsf offices would serve very well
to orient them to the system.'_Such an orientation proce-
dure should be made manditofy for all enrolled in Calculusg
in fagt. it might -be constructive to make viewing thé first.
video-taped lecture aléo manditory.in order to "get the
studengs® feet wet.” "The tours could be conducted by
instructional aidés or v?lunteerS‘as well as faculty
members themselves. Every eff;rt.shbuld be made to ensure
thorough acqﬁaintanbe with the syétem before the ag;ual
study of mathematics begins., ‘'Another suggestion might be
fo design a quiz over the program to be taken at the end
of the first week of classes. 1n this way students with
' probléms can be quickly detected and assisted, ’

O0f primary importance in this system is flexibility.
The program as presented here gives the student three
"chances" to ﬁass a section examination, but this could be

extended to four or even five chances. The characteristics
\-
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Q ' 2?
of the student population and the characteristics of the
math material itself should be considered.

Referring to the charactéristics of the material

itself, it is this variability which was taken into account

by not completing the outlines of Units I1 and III. It can
be reasgnébly assumed that the material on limits and con-
tinuity would be contained in any Calculus course offering.
But the design of the units on the dérivative and integral,
especially applications would be dictated by what emphasis
was placed on theory versus applications. For example, e
if thisbparticular course were designed for math majors
or physics majors, moré stress would be placed on stating
and proving theorems and acquiring an understanding of the
bésis of the mafhenatics presented. On the other hand, a
first coursi‘fof engineering or business majors would
necessarily stress computational and manipulative ability,
requiring only a passing acquaintance.with the theory.
Some topics such as surface integrgls and center of mass
might be deleteq in a course for business majors, énd a
section on probability applications substituted. The pro-
gram is designed with such adaptations in mind. Different
textbooks would also reflect this,

For purposes of this paper, fhe texts of the video-
taped lectures was not included. 1In any event, they should
probably be from 20 to 30 minutes in length. A longer

video lecture could become very tedious.
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Finally, the fine details of such a program will
. surface only after its impleméntation. There will obviously
be a need,fdr-minor chanées. ie,, the "bugs" Will need to '
be ironed dut., It should therefore be stressced to students

and faculty alikg that feedback of criticism is welcomed.

A . "R
A close communication link with students and faculty will
serve to expedite the necessary changes and reformations.

Vi
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