Why should anyone have to study mathematics?

In Fall 2003, T gave the question above to my Honors Calculus I1I students.
After some lively discussion, they were asked to write a paper on it. The
requirements on the paper were very lax in terms of length and format.
The main requirement was that I expected reasoned answers, whether the
argument was pro- or con-.

I then solicited those students who were interested and willing to submit
their papers, without correction, for this web page, w the understanding
that their gender, but not their names, would appeay.

Below are some of the 33 essays that [ receivegﬁ of which had interesting
points to make. I have only changed the fOIl%L_t ing, since I was working in

LaTeX, and most submissions were in Mi%@t WORD.

e A Mathematical Society (f@a’le student)

Q

I was on the internet loolegﬁ%on the search engine ”Google.” In the
little box at the top of t eb site for my search topic, I typed "I hate
math.” Within one te f a second, a list of 344,000 websites became

available to me all rning "1 hate math” (1). Most people claimed
that they will nevggluse the material in real life and that it is pointless,
but in fact, the math that they claim to be ridiculous and dumb is

used in everyoni&s daily life (2). It is my opinion that students should
take math ﬁ_ses for the following reasons: the principle of math can
be satisfyingNor everyone, every person should develop problem-solving
skills, and math is required for everyday life.

Students in high school and college are forced to take mathematics re-
gardless of what they wish. They are not allowed to completely skip it
just because they despise the subject, as I am not allowed to completely
skip over English classes, which I feel I despise equally as much. Math
is important for an individual’s mental activity. It challenges those



who excel in the arts to use the other part of their brain and stimulates
thoughts that they may not have had otherwise. It is not calculus that
is required to challenge someone or improve him, but even the basics,
which may be difficult for some, can help students to achieve a per-
sonal satisfaction in accomplishing something they are not necessarily
good at. This is the same satisfaction I feel when I've finished a well-
written paper. It may take me ten times longer than most people to
write a simple one or two page paper, but when it’s done, I know I've
accomplished something that took me great effort to complete. This
type of personal satisfaction in others can help them to achieve goals
in all areas of their life. A person can learn from this satisfaction and
possibly reach a little higher for their next go | Whether it is in math
or not. People who are lazy and sit on the c¢dgeh all evening watching
their favorite television show, eating chips, &d downing a couple cokes
can’t brag about anything that was stilﬁating to the brain or the
body. Except for a couple pounds in w%i'ght gain and possibly a few
brain cells that got a little dumber, Wing was accomplished. But if
that same person were to get up Q® he couch the next night and go
for a walk or a jog, most likely tlr@'would come in proud of himself or
herself for the wonderful effort{@ut into the night. For a student who
hates math and is put in a C@ where the teacher makes it easier for
them, they won’t get the result as if it were a challenge to their
brain, similarly to the n who sits on the couch. Many teachers
and students make the AStake in thinking that because a person hates
the subject it should)¢ made easier, but this will not get the student
far. They will jus stuck on the couch wasting away part of their
brain that they @1 d have made great use of. Without math in the
lives of studentQSome real life situations and problems become more

difficult for thn to solve.

Likewise, mathematics builds logic and pattern recognition in the brain.
The structure of math helps with organizational and problem-solving
skills. By learning basic math skills, students learn to look at an entire
problem before attempting to solve it. They learn to state the problem,
come up with possible equations or possible ways to solve it, move step
by step to come to a conclusion, and lastly, evaluate the final answer.
This is important for any person, whether they are an art or engineering



major. For example, in order for an artist to sell a painting, this being
his stated problem, he must come up with a way to do it. First he
must eliminate the worst and the best paths to choose. These are
the possible ”equations” for him to use. Next, he must research the
best possible way to market the painting and then experiment. For
example, the artist may try selling one painting on the internet and
another at the mall. In the end, the artist must evaluate which way
is the best and continue the better one based on his logical reasoning.
By using logic and problem-solving skills, the artist can increase his
profit. Had he not chosen to use this way of determining where to sell
all of his art and chose one place right away, let’s say the worst way
to sell his art, he would make no or very little \owy and would have
wasted both his time and resources. The sigation of an artist using
math is for most people difficult to ima, Q,‘ but it isn’t always the
numbers of math, but rather the skills ac%red from practice through
mathematical problems. In everyday lifsgthe numbers come in to play
just as much as the skills we use fronlving math problems.

D

With that in mind, people dong-realize the obvious but unnoticed
benefits of math. Everyday gr'%volves around math because money
revolves around math. Whexy sWopping for a bargain, if people can’t tell
the true price difference gen a two-dollar bag of 12-ounce potato
chips and a three—dollar@of 24-ounce potato chips, they will instantly
go for the two-dollar b@i Thinking that it is cheaper, they don’t realize
that if they chose 24-0z bag, they would pay less for the ounce!
Without math, siggple cooking would be a horrendous task. With the
many fractions measurements of all various foods and substances,
what would a_p&son without math do? Suppose they wanted to cook
dinner for ﬁmﬁy of 14, but the recipe was written for a meal for 12.
They woul want to just double the recipe; it’s only two more people.
Without the knowledge of fractions and multiplication, this task would
be near impossible. Math can be used for these daily tasks, but what if
the son of a businessman wants a bike ramp? If the businessman doesn’t
know what the angle or height of a reasonable ramp is, his kid could be
ramping his bike off a 70-degree incline! If he builds the ramp and then
realizes that it’s too high, he could just go back and completely rebuild
it with different dimensions and waste more time. Learning some basic



trigonometry and geometry could have saved the man much more time,
but because of the difficulty of math many people would rather waste
the time later in life building things twice than acquire the skills in
high school or college.

Math is important for simple daily situations such as balancing a check-
book or in the more difficult situation such as predicting an annual
income due to inflation. Regardless of the need for math, it should
be required that all students reach an appropriate level where basic
problem-solving skills are taught and the use of addition, subtraction,
multiplication, and division become second nature. Learning math has
the capability to stimulate the brain in ways unlike other courses re-
quired at the high school and college level and is necessary for the
improvement of the quality of life in individuals. Americans have the
opportunity to improve themselves in this way and it should be required
that they attempt to do so.



e MathematicsA Life Skill? (male student)

Why should anyone study mathematics? Should those in high school
or college be forced to take math courses, even if their intended future
profession does not require higher level mathematics?

A common argument in favor of forcing math classes to be taken is
that it is a necessary part of educational process to make the individ-
ual well-rounded in all aspects including science, humanities, writing
classes, language, and the other basic fields of study. While this as-
sumption is true, this is not the main reason whiyNnathematics should
be a required part of a school’s curriculum \brst of all, simply re-
moving the requirement for math classes w. lower the standards for
everyone either educating or being educ . Simply giving up on a
generation of kids who are not good at ghath is definitely not the right
way to go. If anything, people should ushed harder in mathematics
to do the best as possible even if thateans "failing.” Hopefully failure
would lead persistence to succee@ motivation to do better.

.

In high school, math should @required for at least three years. This
is because during the hig ol years, a student rarely knows what
future profession he or s&? ay have. Entering high school, one may
have dreaded mathemafich in previous years, but upon being exposed
to higher levels of m%?,"the person might gain curiosity or even enjoy-
ment for mathem . Dropping the requirement may steer students
away from somet@ that they may develop to be very good at or have
a future profes@'n in. Another reason that mathematics should be a
required coul@-is that fact that it helps to develop the problem solv-
ing processglthough one may not directly use mathematics in their
everyday lives, math plays an indirect role in how they make many
day to day decisions such as finances or time management. The ability
to problem solve is not something that can be directly taught, but is
rather a discrete skill learned over many years through trial and error,
past experiences, and exercises that might help to develop such a skill.
Mathematics is certainly one these exercises. Math is one of the few
fields of study where many facts are not necessarily memorized. Such
a field where this is necessary is history, or a high school English class.



In math, one only has to know the basic operations, and symbolisms.
With this limited knowledge, one can solve an infinite number of prob-
lems. Theorems may require a certain amount of memorizing, but even
these can be derived from previously gained knowledge. In other words,
gaining math skills does not just mean that one knows how to do math,
but rather opens up the brain to all kinds skills and development.

Yet another reason why mathematics should be studied is the fact
that basically anything that happens in the world can be related to
mathematics. Gaining an understanding of this concept can greatly
affect how one perceives the world around them\NeW enlightenment
may come about with this understanding. M@Zh is also the only true
universal part of human culture. V/S

Searching for some more insight on thi ject, I came across a quote
said by James Caballero that caught &y attention: "I advise my stu-
dents to listen carefully the momen@ey decide to take no more math-
ematics courses. They might be o hear the sound of closing doors.
Everybody a mathematician?” GAIP Quarterly 2 (fall, 1989). I believe
that what was said is very rent. Every time we stop pursuing
a subject, we lose another@portunity to develop our thinking to a
greater level. Mathema&@ isn’t just a tool for engineers, chemists,
physicists, or economisl\. It can be used by everyone to gain prob-
lem solving skills, tak®reare of every day tasks, understand the world
around them, and eel a sense of accomplishment. Shutting these
possibilities off b t pursuing studies in mathematics severely limits
a person’s grov@. nd ability, thus affecting everyone around them.
%#
Q



e Why Should We Study Mathematics?” (male student)

Dr. Fan Chung once said, ”In mathematics whatever you learn is yours
and you build up- one step at a time. It’s not like a real- time game of
winning and losing. You win if you benefit from the power, rigor, and
beauty of mathematics.” (”Quotes” 1). We not only need math but
we need to understand it as well. In today’s world of ignorance and
idiocy, many people lack the ability to think logically and analytically
and those are the primary reasons that math should be a mandatory
subject.

~

In a general assumption, I would say that h is one of the least
liked classes in school (both high school an llege) because everyone
eventually finds out they are not going to a technical job (a job that
uses math) when they get older. When%s realization hits them, they
automatically begin to bitch and mo ere is where their ignorance
shines through because what they not realize is that math helps
people to think logically and an ally.

.

It keeps on going from there b@mse in math there is usually more than
one way to solve a proble {fé—is here that math can lead to creativity,
but in the end all the dil@m paths taken must lead to the same place
(the answer to the prdﬁhem). The same idea also applies to science.
Many students may %ggle with the material being presented, but
that is not the obe ive of the course. The objective of the course is
to teach the pupiblow to think logically. While the scientific method
does this effectQEfly, students are encouraged to take advanced levels
of science. 1@6’ is done primarily to promote proficiency at thinking
logically, b@it is also done in hopes that the student improves tech-
nology.

However, some people will argue that it is not what you know that
matters, it is who you know. To them math and science are worthless,
and as long as they are meeting their needs, then they are as happy
as can be. These types of people may lack critical decision making
skills, but they do know enough people with them. They rely heavily



on communica skills to get them through life, and they are also
some of the dependent people on the face of this planet. Thomas
Edison coul@e classified under this category. He failed to learn math,
but did read many books and excelled in science. Growing up, Edison
had good communication skills and was always able to surround himself
with people who he thought knew more about a subject than he did
("Edison” 1- 2). Without the help of other people, I sincerely doubt
that Edison could have invented all that he did.

My personal assessment is that everyone should be required to take
some level of math. I do not know what level it should be, but I
do know that math can only help you. In 1997, the Department of
Education released the Riley report which had some interesting figures
as far as post high school is concerned. The report stated that eighty-
three percent of high school students who had taken both geometry
and algebra went on to college. It also said that students, regardless of
their chosen major, who had merely completed algebra and geometry
in high school, did noticeably better at college than those who did not
(Devlin 2). The bottom line is simple. For the most part, it is not
the material being taught that matters. What matters is the thought
process that goes with the material.



e ”Why Should Anyone Study Mathematics?” (male student)

As the mathematics test scores of American high school students con-
tinue to slip further below those of other nations, questions regarding
the usefulness of mathematics are becoming more topical. Many high
school and college students complain that the math courses they are
required to take will not be useful to them once they have graduated.
Furthermore, many students have great difficulty in mathematics, cre-
ating arguments as to how much mathematics should be taught and
how it should be done.

~

Arguments against taking required mathemag¥s’ courses can be easily
dismissed as a nothing more than complaggts. After all, how often
are most people going to use French, P ology or Literature after
they graduate? The answer is, of cour ot many. But just as these
courses are required, mathematics is mn intrinsic part of our culture
and society and is every bit as imp{&tant as other classes. The real
value of mathematics does not regiplt’in a person’s ability to remember
Riemann sums or the Fundamental Theorem of Calculus. It lies more
with the symbolic language o thematical notation and the abstract
logic that students gain bj\learning mathematics. This ability and
the understanding of m matical concepts come naturally to some
students while many Oﬂk s struggle the whole way.

The question thereé%%becomes whether everyone should be required to
take a set amou math or whether only those students most skilled
at math shoulc%mgress in special classes which would help them to

achieve moreQEylther one of these can become dangerous if it is taken to
extremes. @e a completely homogeneous system, for example. There
are some students who simply cannot comprehend the concepts of even
the most basic algebra. So if these students cannot complete algebra
1, do they drop out of high school or does everyone else stop learning
math as well? If everyone is expected to study math up to a specific
education level, it wouldn’t be fair to have some students left behind.
Likewise, to systematically separate out the mathematically inclined
students from those who are less skilled is to create a type of segregation
that will later cause a rift in society between those who can perform



advanced Calculus and those who can barely multiply. The ”smarter”
students would be placed into advanced classes with similar students
and pushed to apply themselves even harder than before, while all the
other students would loose all initiative to work hard in mathematics.

The system that is in place seems to be a relatively effective blending
of these two divergent ideas. For both high school and college grad-
uation, students are required to complete at least some set number
of mathematics courses which teach at least a minimal competence of
the subject. Students who excel at math are more often than not en-
couraged to take the more challenging classes in-e.r\der to improve their
skills. In either case, the student is allowed t@gress at a rate relative
to his own pace of learning. On the other d, the surprisingly low
mathematics ranking of American high %YB] students compared to
the students of other countries indicatesithat the general requirements
need to be raised higher. The current%*ession in math is most likely
a combination of political correctne, here the emotional feelings of
the students are sometimes place fore the actual learning process,
and an overwhelming complacen® among American society at large.
Neither of these is good to haveda world that is becoming increasingly
more global and more compgti¥ive.

)

Aside from comparing ‘&\chores with other nations, many would argue
that higher mathemat{ps does not do much for society. This is simply
not the case. Alm nyone would agree that basic arithmetic skills
are required for ne who ever hopes to pay bills, write checks, or
even make cha hile working at Taco Bell. The argument, however,
focuses main)y oh higher mathematics which introduces the symbolic
style of thi g that allows students to more easily comprehend ab-
stract thought in other classes and causes trouble for many other stu-
dents. Well, in a society so dependent upon technology, there has never
before been such a need for a population to understand mathematics.
Virtually any professional career now utilizes some form of mathemat-
ics to perform the necessary work. Students well educated in math will
find these jobs much easier not because they have already been taught
how to optimize an equation with thousands of variables, but because
they can adapt to many different styles of mathematics once they have

7
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been taught how to think abstractly and analytically.

So yes, students should be forced to take more mathematics credits
in order to complete their formal education. Years ago higher math
may have only been necessary to a few isolated groups of people, but
now that complex math is being used to improve the efficiency and
scope of virtually every field of work, it is inescapable. In order for
students to be prepared for the real world they should have a strong
understanding of mathematics. By challenging students to work hard
in mathematics, they become well rounded in all subjects, not just the
ones that are easiest to understand. Literacy, af.t\er all, is challenging
to some students, but everyone would agree thgtit is important for all
members of society to be literate, so it only fitakes sense that everyone
should be capable of mathematics as Well.%



e ’e¢’ Is Not for Everyone (female student)

As everyone remembers from his childhood, the traditional primary
school curriculum is often casually summarized as the "three R’s read-
ing, 'riting, and 'rithmetic.” Even excluding the irony of using a com-
mon habit of illiteracy to describe curriculum, this simplified list is
hardly appropriate to summarize what modern standards require in a
good education. Among students, parents, and educators alike, the
two former are generally acknowledged to be indispensable, while the
latter is often viewed with suspicion and hatred. More recently, other
subjects such as personal health, social studies,~and the sciences have
become important components in instruction students of all ages.
The reception of the various newer subject s been mixed, but the
reaction to mathematics has remained C(ggtent. Writing and read-
ing are accepted without question as necessary in order to function
in society, but though they were onc&orded an equal third in the
old maxim, the relevance of the m Qs and the justifications for their
requirement are constantly called@ question.

Mathematics have developed Q;r through history that it is now pos-
sible for someone with lim‘t§ knowledge of arithmetical concepts to
perform all needed calcu ons using simple technology, and for this
reason the majority of population will never put into practice any
further mathematics ned. The focus of education has not always
been on practical cation, however; classical education, which was
in some ways thex{deal, served to better the mind regardless of ap-
plicability or ness. An educational theory that emphasized the
permanent in%llectual benefits of sophisticated thought, and connected
the variou jects with their collective need for logic and analysis,
would both require and justify the teaching of mathematics to everyone.

In medieval universities, curriculum was separated into two groups:
The trivium: grammar, rhetoric, and logic; and the quadrivium: arith-
metic (number in itself), geometry (number in space), music (number
in time or harmony), and astronomy (number in space and time). To-
gether these disciplines formed the seven liberal arts, which were very
heavily focused on philosophy, and consequently logic and math. The



name given these subjects is significant, as the artes liberales were used
to prepare the free man for sophisticated but passive science and phi-
losophy. At a time when only the wealthiest families could afford to
educate their children, it seems ironic that these students would never
use their knowledge in any kind of work. The majority of the popula-
tion, serving and producing for a living, was trained in apprenticeship
or raised in a family trade, and never learned to read or write. In
this manner, social mobility was nonexistent, as the lower classes could
not afford the means to improve themselves, regardless of virtue and
determination.

In the United States and in most modern dem cies, the leisure class
no longer exists in theory. Wealth and power supposed to be spread
more evenly among the people, with the foxifer having no relationship
to the latter. Public institutions such ps education, accessible to all
people, serve to equalize the opportun& of each citizen, and required
curriculum must be justifiable for fﬁmajority. Despite well-reasoned
attempts to distribute equality, i form of ”liberty and justice for
all,” capitalistic societies still se ag;}e into socio-economic classes. Peo-
ple are fundamentally differerb nature and ability, and their wealth,
influence, and personal succesyY with exceptions, ultimately depend on
their choice of occupation'?s level of education. While there is cer-

tainly more justice in ing society to divide into classes based on
merit, rather than on illicit relationship of an ancestor with some
member of the roy. modern social theory discourages any kind of

class system. T Qg capitalism and democracy are the most pop-
ular combinati%mong the world’s powerful nations, one seems to
encourage econdmic differentiation while the other proclaims equality.
In order to ﬁ?@ both ideals possible, education would have to develop
the skills o citizens to the same extent, either by limiting the more
gifted students or by forcing slower students to master a thorough range

of difficult concepts, including advanced mathematics.

Though it is the most often, mathematics is not the only subject that
can be challenged in schools for applicability. The natural sciences
required for graduation from public secondary schools in the United
States include biology and chemistry in some detail. Students are



exposed to molecular processes of the cell and atomic structure and
property, topics that are not only invisible, but also certainly useless
in a large majority of professions. However, the fact that such pro-
cesses are occurring in and around a person seems to justify their in-
clusion. The highest level of mathematics required for graduation from
most American public secondary schools is a second year of algebra.
This generally involves functions that are more complicated, and fur-
ther analysis, matrices, algorithms, and formulas. The two previous
years of math are geometry and Algebra I. The former is notorious for
complicated proofs and theorems, the latter for word problems. Un-
fortunately, math in American high schools, and apparently in many
universities, is handled in a manner similar to t & Mistruction of foreign
language, particularly the ”dead” languagesd Pormulas and theorems
are presented as established conventions Wdy in use, defined and
unchangeable. Applications are isolated f concepts, extremely sim-
plified, and exist only in theory. It is 1‘«3{? difficult to understand why
most students cannot see the relev Yof this kind of math to their
futures. However, there are many ggggric benefits of mathematics that
support its inclusion in curriculuIQregardless of actual application. Es-
pecially when numbers are tre as a living entity, whose properties
can be discovered and explore@ather than memorized, much of mathe-
matics can even attract an, rest the average person. The reasoning
involved in solving complimated mathematical problems can be applied
to other subjects, and the Structure of rational thought can make every-
day decision—makingg?e organized. Many functions in algebra model
real-life situations h as economic and population growth, and re-
ports containing@l kind of information depend upon the audience’s
comprehensionQ"mathematical principles.
%#

The necessity for mathematical ability can be argued on many lev-
els. Most people in their lifetime will use only basic arithmetic, and a
four-function calculator for that. A person need only understand the
concepts of additions, subtraction, multiplication, and division to use
a calculator. Mathematics uses word problems to teach these concepts
students must apply given information to find an unknown. In the
simplest forms, one need only determine the arithmetic required, and
then plug numbers into a calculator. Beginning with algebra, quantities



are given in symbolic form or in terms of the other quantities or un-
knowns. At first, these are simply fit into memorized formulas, which
are then solved arithmetically. Eventually, students must determine
the relationship between quantities and unknowns, creating their own
equations to solve. Recognizing the numerical meaning and relationship
of quantitative statements is a skill necessary to read and understand
many articles in a newspaper (which, interestingly, is written at a fifth
to eighth grade reading level).

Though it is not unacceptable for adults to refer this kind of simple
reasoning and calculation to others, this is inefﬁeignt and unnecessary.
There are people (called accountants) who sp their lives and make
their living managing other people’s financedNTt is true that doing so
has become complicated, and that many @ahly could not perform
the task without serious error. This dges™ot necessarily excuse lack
of the ability. Circumstances of rea@ are constantly reduced to
numerical analysis and compariso Q en understanding the evening
economic reports involves more ﬁ; arithmetic, as much of the real
meaning of numbers presented ¢olfes from speculation and prediction.

It can also be argued that @e who depend on technology to substi-
tute for their mathemati '\Dlnability ought to understand the mathe-
matics that make the t&\%ology possible. Some teachers, particularly
of gifted young peoplefgmaintain that students should not be allowed to
use formulas and t ems until they have demonstrated their under-
standing. Grantesh&he mathematicians whose names grace the pages
of our math te ikely spent years researching and speculating to de-
velop their thgorems, and even more time finding ways to prove them
afterward. , most of the more intelligent students, if led by a care-
ful teacher, will be able to make the necessary connections leading to
mathematical discovery, and, in some cases, may even succeed in defin-
ing and proving properties using critical logic, previous knowledge, and
a bit of ingenuity. Of course, even with gifted students, the only effi-
cient way to ensure universal understanding is testing, which may be
inconclusive, as such students are also usually gifted at memorization.
If such a process could be carried on one-to-one, so that each student
could follow through every connection on his own, this would be the




ideal way to educate. Clearly, this is not possible. In the same way,
it may not be realistic to require people to understand complicated
mathematical processes when such comprehension is not necessary for
operation. As it is, most students simply memorize theorems and prop-
erties, without really grasping their meaning, and still pass the required
math classes, which to most is sufficient to imply that an education has
in fact been received. Progress and improvement, which are now tied
closely to technological development, require that some number of peo-
ple achieve the highest possible mathematical understanding, but the
rest of the world would prefer to trust these people’s intelligence, rather
than verify anything for themselves. ~

It is a common habit to simplify the seconfNBw of thermodynamics
to a statement that any system will naturay tend toward the lowest
possible energy state and the highest leyel™f disorder. While humans
are very complicated biological syste their rationale is often quite
simple. Man, when left to himself, Ql choose the path of least resis-
tance; humans are inherently la‘?gﬁd selfish. True liberty suggests
allowing this to happen, with expectation that nature and soci-
ety will provide the motivatio %'r necessary action in an independent
system. If this idea is follawed through to completion, however, the
world will certainly achieve\aximum chaos, and even the select intel-

.

ligentsia, who will lead control at first, will eventually decay into
indolent and useless ¢ mptive bodies. Even disregarding progress -
if only to maintain present lifestyle, every student cannot receive

be pushed to e and everyone else must achieve at least some level

only the educatio Qlat he desires; at least some number of people must
of literacy, inc!ug ing numeric. Mathematics through algebra and geom-

etry, if taughicorrectly, can be useful to everyone; everything further
is pleasure, Mterest, life and living to the rest of us.



e The Need for Math (male student)

I doubt you would ever have to convince anyone who is truly competent
in

mathematics just how valuable it really is for someone to understand.
The problem lies in showing and convincing someone who is not very
educated in mathematics that a high level of math is almost necessary
for education and prosperity on the whole. Problem solving skills,
time management, critical thinking, and analysis for business decisions:
they all rely heavily on an advanced understanding of mathematics.
However, when faced with the current math ¢fi\is in the education
system today, many people are trying to r @n the ways we teach
math and the expectations we have for st ts in mathematics. As
this progresses, though, you see just how &d'mful those ideas can be.

\k_

It is an undeniable fact that math s Yg are down all across America.
C. Bradley Thomson cites how a@ 6 international test ranked US
seniors near the bottom of all ccQ‘rtries. A test since the turn of the
century has our 8th grade stu S below many third world countries.
Where do we place the blarr@nd what do we do about it? We cer-
tainly cannot just place t me on the students’ lack of intelligence
and potential. A lack otivation may play a part in it, but it is
far from the decisive fdstdr. The truth is, those who do not have an
understanding of mat{Xare directly to blame, lowering their standards
and then after th oblem arises, trying to come up with solutions
that in the end Q@l make matters worse. Many advocates of a "new”
math in school@'romote a system that encourages students to come up
with their O\Q-i'nterpretation and understanding of math, often times
leading to @Jess and check method of solving math problems. What
they continually bash, though, is the necessity for the basic skills and
logic of math to be instilled in the children first; they see math as ar-
bitrary and open to interpretation. Children are taught that random,
made up strategies, no matter what the resultant answer, are just as
worthwhile as straightforward, logical approaches that give correct-no-
matter- how-you-look-at-it answers.



Here is where the real problem comes in. Allowing those who have no
desire for math at all to quit math at a certain level may end up being
justifiable by only causing them to ultimately hurt themselves while
detracting from society. But when you stop the progression of every
child at an early age, and teach them these worthless ideas, ruining
their potential and scarring their learning ability almost to the point it
is unrepairable, what happens when a child grows up to be an engineer
or a mathematician? Would you like someone who ”guessed” at how
to do the math designing the next skyscraper you walk into? Maybe
the car you drive? How about the plane you fly across the ocean or the
country in? I sure would not feel safe. ~

Truth be told, you may find it obvious that s way of thinking makes
sense then. But to many, it still does notg matter how low the test
scores go, they still do not see the hard facts that the new approaches
to math simply cannot cut it. Only time proven strategies will
work, because math is not arbitrary, th is an exact science; there is
no gray area. Just like any other Q’(_é of study, we must first learn the
fundamentals to go farther. Even“rt requires a basic understanding of
paints, brushes, backgrounds&ession, composition, and a lot more.
Very rarely can someone jUtk ake it up to get by. The same goes for
math. Very rarely can yor)g\]st make something up, ”guess,” and get

by. &\z\
v

e problem in itself. We first need to establish a
certain level of ackjevement before worrying about getting there. The
most common eard phrase out of a high school or college math
student has j§ be "T'll never use this stuff.” But the truth is, math
influences we do everyday, whether we know it or not. Everything
from balancing a checkbook, making a choice of what item to buy at
the store based on the better value, knowing if you have enough money
for something, knowing how much something costs on discount, how to
spend our time wisely, when to leave for work, and almost everything
else we do all the way down to cooking. So how can we expect people
to do these things well when that cannot add without their fingers and
find it impossible to divide fractions?

But teaching math 4



When it comes to math, the more you know the better off you are in
life. Being self-reliant means you can live without relying on someone
else to make the tough decisions, or even the small ones for you, saving
you time, and hopefully saving you money as well. More importantly,
the global economy is becoming more and more centered on science
and technology. Moreover, in order to function in that economy, you
must have a good understanding of mathematics, the root and basis
of all science and technology. Sure, you can simply learn how to do
something and get by, but truly understanding how something works
leads to much easier work and often times greater achievement and
understanding in other areas.

~
In the end, it is simple: we simply cannot allo‘%t%l:e level of achievement
in math to continue to falter. As the tr Yeontinues in both math
and science, America becomes less an@s able to compete in the
global economy, and individuals beco ore and more apt to be out
of work and a strain on the country Qo matter if someone thinks they
will use math or not, the simpl ch is they will. We must show
them that math is important to%em and then force them to go on
to a higher level of learning. Q's long as we, the taxpayers, can be
held responsible for unemp ent and underachievement, we should
also be able to force a hi level of learning on people. We should
not allow laziness and sfpPidity to be an excuse for someone receiving
special benefits form theMgovernment at the cost of the hard working,
intelligent, taxpayingshdividuals who foot the bill and are constantly
penalized for theikduperiority. This is unacceptable. We must make
people responsi or their actions and we cannot allow those actions
to affect the &e_. eing of others.

Q




e Why People Need Math (female student)

Why people need math is just a cover-up of the real issue, which is that
the people who utter this cry really don’t understand the concepts of
mathematics. The people who understand math won’t cry ” When will
I use this information?” because that is the excuse of people who have
trouble understanding. With that trouble, they just can’t seem to grasp
the concepts and can’t see the use in understanding math. And there
is use in understanding math, even if people do not use higher math in
everyday life.

~

There are many different ways to teach mat ?'«Z\coday’s modern class-

rooms, some good and others not as good. e new-new math is the
latest craze to sweep classrooms across the=eduntry. This form of math
involves lots of group work, no textbo or "guided texts”, and dis-

cussions of the steps needed to get t Qsolution. There is little of the
original arithmetic, basic tools suchsq$ compasses and protractors, and

practicing of skills. Calculators a heavier role in the classroom,
teachers telling the students what buttons to push to get the correct
answer rather than teachin dents how the device arrives at the

correct answer. Profession{\lirationalize this by saying that children
learn better by finding t\lz'??mswers on their own, rather than rely on
a teacher to provide ir& ation. But amidst the math journals and
reports on ”feelings” (SQ‘ehe problem, where do the students learn their

math?
S

In the states tlQ't have tried this see a steep decline in standardized
math test scon'and an increase in remedial math in their local colleges.
It seems as @he new-new math, which relies on have each person teach
themselves math rather than the teacher teach the class and students
come up for individual help if needed, isn’t really helping the students,
and it may even turn some against math. The students under this kind
of teaching are sadly lacking in the basic math skills such as such as
column addition, multiplication of two digit numbers, long division, the
division of fractions, and procedures for solving algebraic equations.



The benefit of the new-new math was that the concepts that one did
grasp, he or she understood it fully. Older people today cannot remem-
ber most of what they were taught in their high school or college math
courses, and what they do remember, they have no idea how to apply
it. The new-new math is correct in trying to get students to understand
concepts instead of memorizing facts that are seemingly unrelated ex-
cept by chapter placement. Mathematics, especially the higher maths
such as trigonometry, calculus, and differential equations, rely heavily
on understanding basics concepts and knowing or willing to learn how
they all apply to each other, then using that information to solve other
real-life problems. But the new-new math doesn’t focus on memorizing
the basic relationships between numbers or ¢ @pts. It just tries to
have students struggle through problems in g&%)s. Although I am for
learning concepts and not steps, I also ackgedge the fact that I need
to memorize some basic relationships befd can fully understand the

concepts. V"
Q

Studying mathematics gives a st&t the keys to understanding the
way the world works, from saving ¥ith a coupon to paying for college to
planning a retirement fund. \\@' students stop learning after the basic
arithmetic and primitive algeD¥a because they seem to think that the
information will never be a&' They fail to think that the logical step
by step approach of sol@word problems can give them the approach
to solve bigger problem® The question about how much fence does
Sally need to corral res on her cattle ranch in reality is very similar
to figuring out h Qmuch paint is needed to cover a new apartment’s
walls. The quez%\ about the two trains leaving from New York and
Los Angeles gn“$he same track and where they will crash is close to
how fast a %on must drive if they leave for work ten minutes later.
The questioh$ in basic algebra with solving for a single variable come
close to rearranging the budget to afford the new cars being showed
across the country in auto shows.

With the new-new math that is being taught in schools across the
country, there is a de- emphasis on basic skills, and a new emphasis
on discovery. Most of the discoveries that teachers are trying to have
students each took hundreds of years by countless intellectuals, not



pre-teens in a class working in groups. This starts the downslide on
basic concepts and understanding of the principles of mathematics and
prompts the question of ”when will I use this material?”. Teachers need
to give students a strong background in concepts followed by where this
can be applied in real life, and teachers need to start this early on in
each student’s educational journey. If they fail to do this, most students
will not learn what they need to survive in college math courses, and
possibly their futures.



e Do Not Teach It (male student)

I think that math should not be force taught in schools. If math is not
taught then other subjects should also not be taught, like reading and
history. As people stop learning these things then society as a whole
will get dumber. As everyone becomes less educated then they are
much more likely to be influenced by someone that has been educated.
In this way we can bring back the old ways and have dictators again.
I will finally be the ruler of everyone.

Dictators have been using this method of contrgltig their subjects for
a very long time. Kings could keep the peas *EZ? in line because none
of them were smart enough to oppose theigstilers. The peasants did
not have an opportunity to get an educedn. They did not realize
that they out number the rulers. If onlthey could count then they
could have mustered up an army of \?ryone in the land. They could
have easily bettered their lives if thedhad an education. If we start to
make our society dumber, then rise to a dictator’s position. It
is much easier to influence dupap Ppeople then it is to influence smart
ones. The Catholic Church u o do this to their subjects. The Bible
was written in Latin, most feople could not read Latin at the time so
they just had to take the Dhests word as true. There will of course be
other intelligent people&h& once I have the dumb people under my fist
I will force the smart, ?res to do my bidding.

Keeping math frQmy'the masses is an important part of this process of
becoming a dic@tor. When people stop learning math then they must
depend on ot@ers to do it for them. They will have to trust someone
to take ca@f their money and to do the math that they need for
their everyday lives. Soon the number of people that know how to
do math will be so low that the people that do will control everyone.
They will control all the money and all the power. This control will
start to happen in other subject areas too. Sciences for one thing will
be greatly hurt by the loss of a math conscious society. People who
cannot do math will no longer care whether or not there is a science
program. That will be a real problem until I am king. I will force
the smart people to learn these things and to do research. Omnce I



am a dictator then I can control what people learn. I will control the
education system and outlaw the teaching of math to my subjects. I
will only teach a select group of individuals. We will not fall behind
as a society. Frankly I believe that we would be better off as a society
that doesn’t learn math.

If we were to stop learning math, then for a while, before I am king,
we will start to fall behind the other countries. Their math skills will
be much higher than ours. Once their math skills are better then ours,
other skills will start to become more advanced. Their science programs
will become far more advanced then ours is. If their science program is
more advanced then ours then their defense pnp%ﬂsam will become more
advanced. They will be able to come up with new weapons and new
tactics that could be our down fall. Ther mll be a time before I am
king where we will be very vulnerable t ﬁaek. However once I come
to power we will be the strongest nati &gver.

Q

If we do not force people to learn h then that will cause a course of
events that will be the decline pf our society. With our country being
so weak, we will need a po@ leader, me. So if you do not want
me to be the supreme ruler & the world then I suggest you continue to

teach math. '5\
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e ”Why Should Anyone Study Mathematics?” (male student)

One need not venture far from the bellows of the math and engineering
departments to realize that a remarkably large portion of Americans
hate math. However varied the people and the atrocities that they have
suffered at the hands of mathematics, though, all of the complaints
seem to boil down to either or both of two common points: math is
simply ”"too hard” or "too useless”.

Granted, math can be hard. Many mathematical concepts, even those
as fundamental as algebra, took thousands of yéarg and countless bril-
liant minds to develop. It would be practical}&possible for the com-
mon person to derive something more abstr han arithmetic without
proper guidance. This is where educators&uld) come in.

\k_

The alleged uselessness of mathemati Wowever, is unjustified. Choose
John Doe such that John Doe tho ho say math is useless. Ask Mr.
Doe to describe how useless ma‘@"{s. Odds are that he will respond
along the lines of ”Math is as uggless as” or ”Math is more useless than”
or "Math is the most useles@n his own dissent lies a contradiction
that shows how essential is: one cannot even describe the useless-
ness of math without intghdicing some comparison of degree, which is
invariably mathematiceﬁ\in nature.

Math has a vari 62 of uses more practical than rhetoric. Consider
either finances @e physical world. Everybody wants to get the most
of their mone t many people are incapable of comparing the prices
of different &‘ packages at the grocery store. Math is the best way of
11

dealing wit levels of finances.

The physical world is governed by a tremendous amount of mathemati-
cal relations. Quantities are conserved, rates of change vary, and effects
are accumulated over time. Subatomic particles, chemical compounds,
toilets, trebuchets, water balloons, car crashes, bird flight, populations,
nuclear reactions, planetary orbits, and solar radiation all behave ac-
cording to some mathematical model. Even the simple act of pushing or



pulling a cart can be mathematically scrutinized. Math is the best way
to describe the physical world since it can concisely portray a general
relation and how it varies.

Anybody with any stake in money management or in the physical
world, namely everybody, should have at least a minimal understand-
ing of money and physics. Any understanding of finance or physics
requires an understanding of math.

Having established the value of math, the next question is how much
math is enough. Seeking a broader range of opiiipns, I lured another
engineering major, Megan Rohm, a history QBr, Jackie Trepka, and
a philosophy major, Scott McKendrick, to %0 Bell and picked their
brains for a couple hours. Both the plkadSophy and history major
conceded that math up to and includk@. Geometry, Algebra II, and
Trigonometry is necessary for even e in non-mathematical fields.
The other engineering major and @: undecided between Trig and

Calculus I. Q_

.

The reasoning behind Settithe bare minimum at Trig and Calc I
is that if one can succeed3~either class, then they must have mas-
tered the material leadi to it. Requiring students to use algebra
and geometry in higheyg}evel classes reinforces what was learned in the
initial classes. We ¢ Yﬁiered a Calc I requirement because Calc I in-
troduces optimiza '%Which is one of the most useful applications of
math. Further, & I instills a new appreciation for just how much
can be done wi umbers.

Q_

Geometry, @gebra II, Trig, and Calc I are normally presented at the
high school level. Having met these requirements, non-technical univer-
sity students should still take some sort of math-related course annually
in order to maintain their skills. Ideally, everybody would challenge
themselves by taking a course that would expose them to new ma-
terial. However, a two-credit course designed for the sole purpose of
refreshing skills might be a more acceptable solution to students who
are less welcoming of math.



Requiring all university students to attain some level of mathematical
proficiency is absolutely appropriate. A degree is not meant to indicate
knowledge of one narrow field. A degree indicates an overall degree of
education with a special focus in a given area. It is impossible to
consider a person educated to a university level if that person cannot
balance a checkbook or figure out how many eight-packs of hotdogs and
six- packs of hotdog buns are needed for a picnic with a given number
of people.

Math might be hard, but it is far from useless. Everything from money
to physics is dependent upon it. Due to the un.'wersal nature of the
subject, all university students regardless of rq%or should be required
to attain some degree of understanding of ematics. Specifically,
university graduates should be required e able to apply algebra
and geometry and should have some Hg rstanding of trigonometry

and calculus. v.
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