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pros and cons of standards are debated
in the national and local media.

Otrganizations like the National
Science Foundation have lauded the
standards’ impact on teaching and
learning. However, the guidelines
have also stimulated heated debate
and even protests. In California, for in-
stance, the publication of detailed
state standards created a backlash,
spearheaded by concerned parents and
university faculty. The uproar and the
ensuing debates have become known
as the “Math Wars.”

While not proposing a particular
course of action, the authors of this ar-
ticle feel we can contribute some ex-
pertise to an analysis of the standards
argument. We both teach mathemat-
ics at public universities, including
classes for future K-12 teachers. As
practicing researchers and teacher edu-
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cators, we are familiar with the stan-
dards documents and have even con-
ducted seminars supporting their im-
plementation. On the other hand, we
both have parochial school teaching
experience and bring a Christian per-
spective to the standards debate. We
understand the concerns of parents
and teachers regarding the widespread
adoption of mathematics standards.

n this article, we will offer an
overview of standards and
then discuss how they would
change the teaching of math-
ematics. Then we will sum-
marize the arguments for and
against the standards. Finally, as
Christian educators, we will present
our own views. Are the standards
compatible with biblical principles?
We reiterate that we do not advocate a

particular position. Rather, we hope to
inform readers about the standards de-
bate and help them to make decisions
that will benefit all of their students.

An Overview of Mathematics
Standards

Although influenced by events in
the early 1980s, the current move-
ment can be traced to the release of
four standards documents by the
NCTM between 1989 and 2000.
Given the far-reaching influence of the
Standards, these can be considered the
prototypical documents. Many state
and district standards mirror the rec-
ommendations of the NCTM. In fact,
some state and district documents
even refer readers to the Standards—
the common term for four NCTM
standards documents—for details
about their recommendations.

The Standards wete developed in
response to several perceived needs:

1. The need for a mathematically
literate workforce;

2. The need for members of soci-
ety to be lifelong learners so they can
adapt to a rapidly changing world;

3. The need to create educational
and professional opportunities for all
students;

4. The need for an electorate that
is capable of interpreting quantitative
information.

The 1989 standards document in-
cludes recommendations about what
should be taught in schools and how
mathematics programs are to be evalu-
ated. Subsequent documents (1991,
1995, and 2000) deal with pedagogy
and student assessment. This article
will focus on the curricular and peda-
gogical recommendations.

The most recent edition of the
Standards (2000) is divided into four
grade levels: K-2, 3-5, 6-8, and 9-12.
At every level, the initial five stan-
dards focus on fundamental mathe-
matical content: numbers and opera-
tions, algebra, geometry, measurement,
and data analysis and probability. In
addition, there are five process stan-
dards for each grade level: problem-
solving, communication, reasoning
and proof, connections, and represen-
tation. These processes define what it



means for students to “do” mathemat-
ics. The Standards also include peda-
gogical recommendations.

The Standards are sometimes criti-
cized as too vague. However, their lack
of specificity is intentional. Rather
than identifying the individual skills
students are to know, the authors of
the Standards intend for the document
to serve as a framework. The NCTM
believes that the details of the mathe-
matics curriculum are the responsibil-
ity of local educational associations.

Overall, the NCTM’s content,
process, and pedagogical recommenda-
tions stand in stark contrast to tradi-
tional ways of teaching mathematics.
For instance, the Standards emphasize
problem-solving at all levels. Not only
are students to become proficient
problem-solvers, but they are also to
receive all of their mathematics in-
struction within the context of prob-
lem situations. By contrast, most tra-
ditional texts present word problems
only after students become proficient
at the underlying computational
skills. In other words, the word prob-
lems serve only as a context for apply-
ing computational skills.

The Pros and Cons of Stan-
dards

Pros: According to Loucks-Horsley
and Bybee,” opponents and proponents
agree on the need for clear goals to
guide the teaching and learning of
mathematics. The disagreements focus
on the standards themselves. What is
important for students to learn? How
should they be taught?

According to Burrill and Ken-
nedy,’ all recent U.S. standards have a
number of features in common:

* They are directed at 2/ stu-
dents.

¢ They emphasize understanding
of fundamental content and processes,
rather than mere memorization of
facts and rote performance of algo-
rithms.

¢ Beyond defining what students
should know and be able to do, they
also focus on teaching, professional de-
velopment, assessment, programs, and
system support.

* They emphasize content more

than curriculum; that is, they leave
decisions about the order, structure,
and organization of mathematics con-
tent to states and local districts.

Most standards documents pur-
port to address societal needs. One of
the most important, according to pro-
ponents, is the need for equity. To un-
derstand why equity appears so promi-
nently in the standards documents,
consider the mathematical half-life
phenomenon. In the U.S., if 100 stu-
dents begin a freshman-level mathe-
matics class, only 50 of them will con-
tinue on to the sophomore-level class.
Of these 50, only 25 will take a ju-
nior-level class. Finally, of the 25 ju-
niors in mathematics, only 12 will en-
roll in a senior-level class. Thus, of the
100 students who studied math in the
9th grade, only 12 percent will receive
advanced training in mathematics.

If, as businesses claim, mathemat-
ics proficiency is needed for effective
participation in the workforce, then
traditional curricula do not serve the
needs of students or society. For that
reason, mathematics standards empha-
size the need to educate 4// students.
This does not imply, as some oppo-
nents claim, that all students are to re-
ceive the same training. Rather, pro-
ponents emphasize the importance of
preparing all students to think and

reason.

Reacting to the needs of society
and the business community, propo-
nents also seek to expand “content” of
school mathematics. They accuse tra-
ditional mathematics programs of fo-
cusing on a narrow range of skills,
mostly in the areas of arithmetic, alge-
bra, and geometry, which mainly pre-
pare students for careers in mathemat-
ics. Although the vast majority of
students enter fields that require prob-
lem-solving and reasoning, few of
them will need sophisticated mathe-
matical skills. Proponents of contem-
porary standards claim that traditional
mathematics programs serve the needs
of only a select few students.

Cons: By their very nature, na-
tional standards, which purport to
guide the mathematical training of all
students, produce dissension. In re-
viewing the politics of standards,
Kirst and Bird identify four main
areas of tension:

1. Between local control and po-
litical consensus;

2. Between the needs for speci-
ficity and flexibility;

3. Between new curricular goals
and the ability of the educational sys-
tem to incorporate them; and

4. Between educational authorities
and the public’s understanding of
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what the new standards entail *

In our view, resistance to contem-
porary standards (both at the national
and state levels) falls into one of three
categories. First are allegations that
mathematics standards are part of a
broader social movement designed to
reshape students’ values. In the 1980s
and 1990s, teaching strategies like
Outcome-Based Education and Goals
2000 sought to redefine school curric-
ula to be more “inclusive.” While his-
tory does tend to be written by the
victors, many (including the authors
of this article) believe that these so-
cial-education programs purposefully
undermine traditional values. Given
the real (or, as advocates would claim,
perceived) social agenda of the educa-
tional establishment, there is concern
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about whether contemporary mathe-
matics standards truly serve the best
interests of students.

The mathematical establishment
comprises a second form of resistance.
In general, they feel concerned about
attempts by national and state author-
ities to redefine mathematics and how
it should be taught. In their critique
of state mathematics standards, for ex-
ample, Raimi and Braden’ point to the
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Standards’ position on technology and
algorithms to illustrate the concerns of
the mathematics community:

The NCTM, for example, officially
prescribes the early use of calculators with
an enthusiasm the authors of this report de-
plore, and discourages the memorization of
certain elementary processes, such as long
division of decimally expressed real num-
bers and the pencil-and-paper arithmetic of
all fractions, that we think essential, that
should be second-nature before the calcula-
tor is invoked for practical purposes.

Raimi and others in the mathe-
matics community are critical of what
they perceive as poot pedagogy and in-
appropriate content.

Contemporary mathematics stan-
dards, and the Standards in particular,
do redefine the mathematics curricu-

lum. As we note in our Overview, the
Standards emphasize processes (e.g.,
problem-solving and connections) and
content (e.g., probability) that do not
fit within che realm of traditional
school mathematics. Moreover, the
Standards recommend a shift in teach-
ing style from traditional stand-and-
deliver methods to more student-cen-
tered approaches. At the same time,
the Standards de-emphasize proof and

symbolic manipulation, which have
long been considered the hallmark of
mathematics.

At the university level, we are see-
ing more ill-prepared, mathematically
illiterate students. In the eyes of many
in the mathematical community, con-
temporary teaching methods con-
tribute to this problem by failing to
empbhasize the skills students need to
succeed in advanced mathematics
courses.

chools and parents form
the third source of resis-
tance. Contemporary
standards recommend
changes in mathematical
content and methods of
instruction. Due to a variety of factors,
however, schools are reluctant or un-
able to change. For example, parent
groups, who see the standards as
untested educational theory, often ex-
press concern about their impact on
their children’s academic future.
Furthermore, some schools are
hindered by a lack of resources. To im-
plement contemporary mathematics
standards, schools must adopt text-
books that align with the standards
and provide teacher training. Such
change requires money, something
that all schools (both public and pri-
vate) are simply not blessed with.

Our Perspective on Mathemat-
ics Standards

In her book Education,® Ellen G.
White examines the techniques used
by Jesus, the Master Teacher. We find
her work to be particularly relevant to
this discussion on standards because of
the model it establishes for assessing
educational processes. Simply put, this
means asking, “What would Jesus
do?” A common criticism of mathe-
matics standards is their emphasis on
discovery methods of instruction.
Critics allege thar rather than teaching
a concept clearly and directly, the
standards encourage students to dis-
cover mathematical truth through ex-
ploration. Yet, is this not what Jesus
often did through the use of parables?
He could simply have told His follow-
ers and the crowds the Truth, and in



some cases He did (e.g., His explana-
tion of the parable of the sower in
Matthew 13:18 to 23). However, Jesus
used parables because He knew that
lessons are best learned when the
learner actively grapples with the
meaning of the lesson and applies it to
his or her own life.

We mention Jesus’ use of parables
to illustrate what we believe to be a
fundamental truth about mathematics
standards: There is no clear biblical con-
sensus vegarding contemporary mathematics
standards. From our perspective, both
opponents and proponents of stan-
dards have valid arguments, yet nei-
ther side has a corner on Truth. As an
example, consider the concerns of the
mathematics community. Some math-
ematicians claim that contemporary
standards leave students unprepared
for the rigors of university mathemat-
ics courses. In part, we believe that
this is true. For instance, a compre-
hensive study of one standards-based
curriculum found that, for a variety of
reasons (including tracking), students
in the traditional curriculum enter the
university with better algebraic skills
than those using the standards-based
curriculum.’

What the mathematics commu-
nity fails to recognize, however, is that
preparation for careers in mathematics
is only one goal of school math
courses. The vast majority of students
will be mere consumers of quantica-
tive information. Traditional school
programs have long ignored the needs
of these students. Moreover, even
though national and state standards
have been in place for almost 10 years,
there is little evidence that American
mathematics programs have changed
appreciably. So can the increase in
mathematical illiteracy be blamed on
the new standards, or is it an indict-
ment of a traditional approach that ig-
nores the needs and interests of stu-
dents?

We do believe there is some merit
in contemporary mathematics stan-
dards. For instance, the 1991 Profes-
sional Standards for Teaching Mathe-
matics, which focuses on pedagogy,
strongly supports the empowerment of
students. The document recommends

that, rather than relying on lecture,
teachers employ a variety of tech-
niques, such as student exploration
and discovery, student-to-student and
student-teacher discourse. While one
must be cautions about advocating
one-size-fits-all pedagogical recom-
mendations, we strongly believe that
many students thrive in the sort of ac-
tive learning environment advocated
by the Professional Teaching Standards.
In much the same way that the prodi-
gal son (Luke 15) needed to experience
life’s hardships in order to repent,
some students need to experience
mathematics—through active, hands-
on exploration—in order to learn the
subject.

In closing, we encourage you to
acquaint yourself with the new mathe-
matics standards. As you do so, how-
ever, take an active, critical role. Do
the standards resonate with your own
experience and observations? If so,
what evidence can you offer in support
of them? If not, identify what you see
as discordant and, in the process, ex-
amine your own positions and teach-
ing style. Whether you find yourself
in agreement with all of the standards,
some of the standards, or none at all,
we believe that you will benefit from
this process of reflection. Like us, you
may find that the real value of con-
temporary mathematics standards re-
sults from the introspection they
elicit. &
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