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The Scene: A Courtroom
The Year: 2004 (old style), 15 (new style - After Standards)

The Grand Inquisitor mounts the podium, and addresses the Debaters standing silently
before him. A large crowd fills the hall.

Inquisitor:

Ladies and Gentlemen! You have been summoned here today to present the fina
arguments for and against these propositions which have so vexed our society in recent
months. Each of you represents a vision of the future of mathematics education. Ere the
sun sets we shall fix our resolve to one vision or the other. The victors, | doubt not, shall
lead us into a glorious society of mathematically literate citizens whose ears shall be
forever deaf to the cries of the vanquished.

(Cheers from the crowd, impatient for the debate to be over with, so that they might learn
what the new orthodoxy shall be)

Inquisitor: (Addressing the crowd) Have we not acted thus in the past, my fellow citizens?
(More cheers)

Inquisitor: (Addressing the crowd) Do you recall the last time one stood in our midst and
advocated abolishing graphing calculators from schools?

Chorus:(A great simultaneous cry) We are deaf to such voices!
Inquisitor: Do you recall he who last questioned the value of group work?

Chorus:. (As before) Deaf we are, and deaf we shall be!
To such voices and thoughts we are deaf!

! The order of listed Author’s names was chosen via arandom draw. All authors have contributed equally to this
commentary. This commentary was aresult of a course assignment in Math 500: Contemporary Mathematics
Curriculum, a graduate course offered by the Department of Mathematical Sciences, The University of Montana, taught
by Bharath Sriraman, the editor of TMME in Fall 2004.
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Inquisitor: Very good. | see that you have not forgotten your catechism. Still... How do
you know it so well? | hope you have not been indulging in rote memorization?
(Shocked expressions of outrage in the crowd)

Inquisitor: Forgive my impertinent question, but we must be on guard against such
abuses. Now then! We have read the reports that Eric Gutsein has provided, most notably
his report "Teaching and Learning Mathematics for Social Justice in an Urban, Latino
School”. We have deemed the results outstanding. We believe that Gutstein's students have
indeed learned the power of mathematics in a meaningful, relevant way. Y et one question
remains. where one has succeeded, might not everyone succeed? Perhaps if we, as a
society, make a new commitment to teach elementary mathematics as a means of
promoting social justice and equality, we will achieve the mathematically literate populace
that we all dream of. It is for this reason that we shall hear arguments for and against the
proposition, which follows.

(He unrollsa small scrall, clears histhroat, and reads)

PROPOSITION 1: (Premise) In teaching Minority student groups?, using® a standards-
based math curriculum®, such as MiC?®, in conjunction with® special projects’ can support
pedagogy® for social justice®.

Argumentsin favor of Propositionl:

The National Council of Teachers of Mathematics (henceforth NCTM) takes a strong
position on providing equal opportunity for all math students. In fact this was one of the
aims of the original 1989 NCTM Standards to reform mathematics curricula, that is, to
create a mathematically literate population via systemic reform in schools. So using a
standards-based curriculum, like Mic, naturally helps in the goa of providing equal

2 Minority student groups: pertains to non-Caucasian students, in this case 98% L atino

3Us ng: means implementing the curriculum as intended.

4 Standards-based math curriculum: Refersto a5-8 middle grade curriculum in which emphasisis placed on conceptual
discovery, pursuing open ended problems and extended problem solving projects, devel oping number sense, creating
algorithms and procedures, and using appropriate technology for computation and exploration, and assessing learning as
an integral part of the math class, de-emphasizing rote memory of algorithms and math facts.

® MiC: Refersto the Mathematics in Context curriculum, which comes out of the National Center for Research in
Mathematical Sciences Education & Freudenthal Institute developed in 1997-1998. The curriculum contains 40 units, ten
per grade level, in which students explore and connect the 4 strands of number, algebra, geometry, and probability and
statistics.

®n conjunction with: Means that both of the two different sources of curriculum, the MiC and the special projects that
Eric Gutstein developed for his particular group of students, were used throughout the two-year span of the study, not
necessarily at the same time.

! Special Projects: As stated above were developed by the teacher, Eric Gutstein, particularly to help his students become
aware socia injustices and number distortions.

8 Pedagogy: The science of teaching.

% Social justice: The concept of honoring ethnicity and diversity, and striving for equity among races, when considering
socia and cultural issues.
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opportunity among students for math literacy by the following changes from a traditional
curriculum.  Standards-based curricula cal for a variety of teaching methods and
strategies, and therefore would be more likely to tap into the learning styles of most
students. For example, Ornstein & Hunkins (2004)*° , address multicultural education, and
noted that, in studies done by Ramerez & Castenada, Hispanic students tended to be field
sensitive' students. 'Field sensitive' children are described as being more influenced by
personal relationships and by praise or disapproval from authority figures, including
teachers, than are 'field independent’ students." (Orstein and Hunkins, 2004, p. 382)
Gutstein used a variety of teaching strategies, including encouraging discussion, and
fostering personal relationships with his Hispanic students, especially encouraging them to
believe in themselves, thereby giving them self-approval. Standards-based curricula also
cal for a variety of assessments, which meet the needs of the students. The use of
appropriate technology is stressed, as is problem solving, communications, reasoning, and
making connections. Standards-based refers to a broad rich curriculum available to all
students. Thisisin keeping with teaching for social justice.

Gutstein (2003)'* says, "Discussing these issues openly is a start. But equity is not here."
(p. 39) Issues of socid justice are controversia enough for teachers to bring up in
classrooms in any subject, even subjects that seem more relative to the topic than math,
like social studies or literature. Gutstein's special projects to promote social justice were
ingeniously designed and bravely carried forth. He believed that the students should
become a part of the solution by first becoming aware of their plight in the world. He
wonders if students are questioning the ‘powers that be', which shape their world. He leads
them to this sociopolitical consciousness with activities such as the housing affordability
project. He uses these mathematical statistics in a specia project that might help students
to critically ask why do so many kids in your neighborhood join gangs? He encourages
discussions, which help make connections. He further advocates that his students believe
in themselves and their abilities (he calls this a sense of agency), and in doing so promotes
the development of pride in their language and culture of origin, a cultural identity.
Gutstein (hopes that these goals of social awareness, a sense of agency, and cultura
identity will motivate students to acquire more tools (like more math knowledge and
technology) to investigate further their place in their world. He hopes an initial awareness
will lead to further investigations, which can lead to taking action, to students actualy
doing something positive to overcome the situation. Gutstein quotes Ladson-Billings in
saying, "Emancipatory education does not neglect discipline and knowledge."

Gutstein's goals were three fold. He wanted his students to be able to read the world
around them using mathematical statistics, to develop math power, and to change their
negative attitudes toward math. In describing his methodology, he tells about his students,
seventh and eighth graders, who were heading to a high school, which has a fifty percent
dropout rate. He taught these students for two years in a row using a combination of the

10 Ornstein, A.C. & Hunkins, F. P. (2004) Curriculum: Foundations, Principles and Issues. Allyn Bacon.
M Henceforth Gutstein
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MiC curriculum and seventeen special projects. He was very thorough in keeping track of
student progress using a wide variety of assessment methods. He used testing, and he kept
journals of classroom observations and reflections. He collected samples of studert work,
including in-class work and homework, and the twelve unit tests. He saved the materials,
results, and write ups of their in depth math projects. He videotaped in class presentations
and conducted informal conversations and formal surveys.

Assessments of the two-year program were positive. Twenty-seven of the twenty-eight
students had gained math power, but Gutstein couldn't say whether it was the MiC
curriculum or the projects because they were so interrelated. All but one student became
more adept at explaining math reasoning. Many different distinct ways of mathematical
thinking from students resulted from these methodologies and curriculum. Gutstein
observed that, "students invent and creatively apply mathematics', as seen from the cered
project, the cumulative yearg/birthday problem, the Mexico area estimation project, and the
Shaquille O'Neal slamdunk problem. Also students changed their attitudes. Gutstein
believes that students learn more than what is explicitly taught, and that the classroom
climate plays arole, as shown by the discussions that ensued in his class. He summed it up
by saying that his students gradually developed an ability to understand the world around
them. Evidence of this fact is the down town park project. Once students measured the
distance and discovered how close their neighborhood actually was to the park, they took
an interest in the issues. On a later survey / questionnaire twenty out of twenty-three
students said they understood the world better now tsing math. He concludes by saying
that his projects were the major site of learning to read the world, but that MiC contributed
aswell. Nearly all the students developed math power as evidenced by their creative and
inventive use of mathematics. Most of the students changed their attitudes. One student's
claim that math became an everyday thing must surely been viewed as a success story by
Gutstein.

Arguments against Proposition 1:

Lemma 1: MiC is the program used but Gutstein talks about honors classes. Does
tracking'? students into honors classes model equitable education? Does tracking
indicate that some students deserve a better mathematics education than others?

NCTM standards call for math literacy for all students, but it isn't clear whether tis
functional literacy™ or critical literacy™* (In addition, curriculum standards may very well
worsen the existing inequalities because schools with more funding and resources stand to
benefit more by being able to provide those things the standards call for, like more teacher

12 n the United States, the word tracking usually means the sieving of studentsinto different classes based on
performance on standardized tests, teacher recommendations and/or counselor recommendations.

13 Functional literacy is defined as being able to read and do mathematics

14 Critical literacy is defined as approaching knowledge critically, seeing social eventsin the

interrel ationships of their historical and political contexts, and acting in one's own interest as a conscious
agent in and on the world (Gutstein, 2003, p. 38).
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training and time for developing and implementing the new programs. Also, studies show
that classrooms with fewer student/teacher ratios result in more successes. The standards
based program, MiC, claims to have real world problems in it, but because of its designer's
demographics, the so-called real world problems won't necessarily apply to al students
who use this program in their math class. This program would need to be supplemented to
include real-life problems. Along with supplementation comes a whole host of problems.
Gutstein designed seventeen in-depth special problems that were real-life problems for his
particular students. Not every teacher has the time, training, or inclination to supplement
the mathematics classroom with rea-life problems. Plus, not al classrooms are as
homogeneous as Gutstein's 98% Latino classroom at Diego Rivera Middle School. In
addition, this class was comprised of the honor students. Thisis definitely contradictory to
the NCTM standards, which advocates non-tracking.

In order for these specia projects to relate to promoting social justice, certain conditions
must be in order. The projects must be specificaly designed to use mathematics as a
vehicle to become aware of racial, economical, gender, or other discrepancies and
inequalities. That might require deconstructing the media and literature in order to use
math to make a connection between one's persona life and the world at large. So the
projects must personaly connect the students to whatever the topic is, and this is easier
said than done in a heterogeneous classroom. Then the question of "how can we use this
data to promote socia justice?' must be asked. The asking of this question in itself could
easily provoke classroom conflict and tension. In order to use this mathematical data to
ask these questions, the students who are being discriminated against are looking at a
pretty bleak picture of themselves and their circumstances. It must seem overwhelming to
some students at such a young age. It would take an extremely skilled teacher to navigate
this classroom (which, no doubt Eric Gutstein is). Not every teacher is this skilled. The
information revealed would have to be rewritten using positive cultural identity, and this
doesn't metamorphose easily in the middle school students, especially when they are
looking ahead to gang powered neighborhoods and devastating dropout rates. In order for
action for socia justice to occur, students must take the initiative and make the
relationships themselves, otherwise social justice is over when the classis over. Gutstein
admitted that at times he literally led his students to the trough, and the students
themselves admitted that they would not otherwise have made the connections to their
situations.

It was pointed out in the article that it was hard to imagine materials for teaching and
learning mathematics for social justice. First of all, often this goes against the power
structure.  Going against the powers that be or notions that have been handed down for
generations in families is no easy task. Teachers who create such materials may feel that
their livelihoods or jobs could be at stake, and so why bother with all the extra work of
creating special projects that may or may not promote social justice. Political pressure
may be put on large companies who produce such materials, so why bother? Because of
standardized testing, especially in light of the 'No Child Left Behind' act, so much
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functional mathematics must be covered in the curriculum in order for the school to be
deemed successful, that many teachers must feel there isn't time to teach from materia
created for the 'math for socia justice curriculum’, the critical math literacy aspect. Also
most math researchers focus on cognition more than any social issues that come up in math
class. Besides, math is viewed as a scientific, neutral subject, not one that gets students all
riled up about social and political issues.

Gutstein reported that student's understarding of social issues developed gradually over
time. At first the issues were confusing and contradictory to family values and beliefs.

Perhaps it would be better left up to the family to address such issues, rather than pursue
them in math class. Gutgein couldn't say whether it was MiC or the projects, which gave
the students their math abilities or math power, as he called it. His students may well have
been successful anyway because they were the class of honor students. With non-tracked
students this teacher may have had to spend more time with the standard -based
curriculum, and less time with the projects in order to teach for math literacy. Finally
Gutstein admitted that his students didn't spontaneously approach a real-world problem and
use math unless he suggested it, so it is hard to determine if the projects themselves in
combination with the MiC program actualy fostered a pedagogy for socia justice and
changed attitudes, or if it was the teacher's suggestion, the need for approval, the need to
pass the class, etc. In light of the above information it cannot be said that in teaching
minority groups, using a standards-based program like MiC in conjunction with special
projects, will support pedagogy for social justice.

Result 1

In the argument for this premise we described Gutstein's teaching mathematics for social
justice in an urban Latino classroom. Gutstein discussed in detail the three components he
feels are necessary for the teaching of socia justice. They are the development of 1)
sociopolitical awareness, 2) self confidence, and 3) a positive cultural identity. Gutstein
had three goals for his students which were 1) attaining the ability to read the world using
math, 2) developing math power, and 3) changing their negative attitudes toward math.
The argument for the premise leads us to al the evidence that Gutstein compiled, which
showed that his students indeed had attained his goals. His evaluation of this combined
program was ever so thorough, with a multitude of assessments, work samples, journals,
videos, etc. Also his evaluation of his own project was self critical, and some of these
ideas we used in the argument against the premise, but in all actuality, we believe that
more is learned from viewing things in an objective and critical manner. In other words, it
was an honest assessment, and his conclusion remained that the possibility for teaching
and learning mathematics for socia justice was dive and well. In fact he had just showed
how.

In theory the NCTM stardards-based curricula are intended to promote equity and social
justice, while simultaneously teaching the appropriate grade level mathematics. I
presented those specific components of the standard-based curricula, which help promote

The Montana Mathematics Enthusiast, |SSN 1551-3440
Vol2, no.1, 2005 O Montana Council of Teachers of Mathematics



TMME, Vol2, no.1, p.11

equal opportunity and discussed how, in theory, the MiC curriculum was nicely aligned
with the standards. For example, the MiC program stresses the importance of multiple
strategies for teaching and values the necessity of student interaction. In addition MiC
emphasizes gradual development through personal experience. There is some truth to the
fact that some of the supposed red-life problems would not necessarily apply to al
students (in the against argument), but in conjunction with the specia projects, and with a
teacher who fosters self-confidence and social awareness in his students, this could be
remedied. The claim that standards-based curricula could be of a benefit to the richer
districts could be true, but not in theory, and not in this case. Preliminary evidence shows
that if the MiC curriculum is implemented as intended, with teacher training, that MiC
students do better than conventional math students in number, geometry, algebra, and
probability/ statistical problems and in problem solving. Gutstein proved this to be true in
light of the fact that many of his students were able to gain entrance to magnet and college
prep high schools. In addition | pointed out that standard-based curricula are intended to
develop critical thinking skills, like problem solving, reasoning, communicating, and
connecting. The distinction between functional and critical math literacy is made and both
bases are covered by the NCTM standards.

The pro-premise argument shows what awareness and self-assurance can lead to. Gutstein
hoped his students would have the self-confidence, as human beings and as math students,
to investigate some touchy sociopolitical issues and use math to make an argument. He,
indeed, has a few follow up letters telling how his former students have been doing this,
evidence against the point that students may have temporarily taken the posture of a free
thinking, math using, critical thinker just to gain approval, credit, or both.

The math abilities of Gutstein's students were brought up in the pro-argument, as well asin
the con-argument, but the pros have it. We have discussed Gutstein's varied assessment
techniques, and how his students had demonstrated a variety of inventive applications of
mathematics, generating multiple solutions when appropriate, and the demonstrating the
ability to communicate their findings to the teacher and to their classmates in a variety of
ways. Gutstein could not tell if it was the MiC program, or the special projects, so | put
emphasis on the 'in conjunction' aspect of the premise.  Sure these were the honor
students, and they may have been successful anyway, but Gutstein's records are
compelling, amost impeccable.

The classroom environment that lent itself to controversial, social and political discussions
brought brth by one of Gutstein's special math activity was another topic in the pro-
argument. Opinions and ideas of each student were valued, and together with the special
projects, they investigated, from a mathematical point of view, topics such as wedth
inequality or the conditions of immigrant farm laborers.  Students felt safe enough to
speak their minds. The confusion and uncomfortability felt by students is a natura
outcome of any novel concept. Kearns and Harvey™® substantiate this in their book, , by

B Keans& Harvey. A Legacy of Learning. Quoted by Orstein & Hunkins (2004).
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the following statement. "Genuine thought only begins with a disturbance that impinges
on thought, with a perplexing and paradoxical question that forces thought.” (Ornstein &
Hunkins, 2004, p. 257) Gradually students began to question and understand their world
better using math, as was reported in the questionnaire. It is true that in order to promote
the teaching of social justice using math, certain conditions were met, but Gutstein showed
that it can be accomplished, and that many students do continue to take the bull by the
horns and address social injustices, and they use statistics and other math concepts to do
this. In lieu of these facts, we must say that the following premise is a true statement: In
teaching minority student groups, using a standard-based math curriculum, such as MiC, in
conjunction with special projects can support pedagogy for socia justice, and that Gutstein
has demonstrated its possibility.

Gutstein has shared the results of his two-year study of teaching and learning mathematics
for social justice. He has given us an example of how this can be accomplished, and he
talked about the components he thinks are necessary in order for teaching and learning for
socia justice to occur. Those components sound familiar to us. For example, the first
component of helping students to develop socia and political consciousness, sounds
suspicioudly like the work of a reconceptualist curricular theorist. His ideas here are in
alignment with that of social reconstructionism. Educators who consider themselves to be
in this camp are interested in the relation of the curriculum to the social, political, and
economic development of society, and they believe that through the curriculum educators
will effect social change and ultimately create a more just society. His second component,
that of developing a sense of agency in his students, a belief in themselves as individuals,
smacks of humanism. Advocates of this type of education would push their students to the
highest level of self-actualization, using terms like striving, enhancing, and experiencing,
moving to take action, as well as independence, self-determination, integration, and
positive self-concept. Humanist educators tend to form meaningful relationships with their
students and promote acceptance of others, in addition to self-acceptance. A teacher who
subscribed to a humanist philosophy would help learners overcome personal and
psychological needs in order to facilitate self-understanding, which brings us to the third
component, that of student development of positive social and cultural identities. To know
oneself is not anew idea, and not just a humanistic concept. To have a positive outlook on
ones cultural identity is in accordance with multicultural education, which acknowledges
the dignity and relevance of diverse cultural backgrounds. Socia goals of multicultural
education are to reduce preudice toward oppressed groups, to work toward equal
opportunity and socia justice for al groups and to effect an equitable distribution of power
among members of different cultural groups. Multicultural educators have another goal of
preparing future citizens to reconstruct society so that it better serves the interest of all
groups. Clearly Gutstein had hopes that his students would someday be pressed into
action, as sdlf-advocates, and that they would use math as tool.

Gutstein used the MiC curriculum because he thought it would help develop his students
critical thinking skills that are necessary in the pursuit of equity and justice. He wanted his
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students to develop 'math power' and acquire the ability to read the world using math. The
‘progressive formalization' approach of the MiC curriculum is in keeping with Gutstein's
goals and outcomes. Gutstein's students invented and created personal solution methods
to problems, gradually generalizing and formulating procedures in which to approach real-
life problems. The use of red-life problems in the MiC' program was enriched with
Gutstein's personally tailored specia in-depth projects.

The combined use of these curriculum materials, the reform MiC curriculum and the
specid projects, aong with a classroom atmosphere that allowed for a safe place in which
to raise taboo topics, helped to promote teaching and learning for socia justice in this case.
Few educators have attempted this goal using a standards-based curriculum. Gutstein
questions the relationship of standards-based curricula to the teaching of equity and justice,
and he concludes that this is entirely possible under the conditions, which were the three
components necessary in teaching and learning for social justice. In the future, Gutstein
believes teachers can promote more equitable classrooms in many ways, but explicitly
using math as a tool to understand and possibly remedy some of the inequities and
injustices in our society. Gutstein also hopes that NCTM will consider a more aggressive
approach toward the goal of a more just society.

PROPOSITION2: (Premise) Social justice’® should be taught in the mathematics
classroom.

Argumentsfor Proposition 2

This premise has far reaching effects for students, teachers, school districts, and the world
in general. Gutstein is obvioudy a hard and fast believer of this premise. Gutstein, the
teacher, kept papers, evaluations, and work done on the projects he created. He also
tracked students and their education documenting factors that support learning in his
students. The main objection raised in Lemma 1 raises its ugly head when constructing
arguments in support of Proposition 2.

Idedlistically speaking students experiencing this form of education can soon see
themselves as agents of change. Many children grow up experiencing injustice and
watching their parent and friends experiencing the same thing. Once they analyze the
situation and understand that it can be changed, the next step for them will be to discover
they can be one of the agents of that change. They will realize that they do not have to
remain in a low-income class or dead-end jobs, and discover ways to change that part of
their lives if that is what they choose to change. Also they realize they can work to instill
respect for their culture. The understanding also helps them acquire pride in themselves
and their diversity. Self-regpect is a quality we all deserve. As mathematics empowers
students to understand themselves and the world students gain a respect for the power that

16 see footnote 9 for definition under use
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mathematics has in understanding. The students also practice looking at the world as an
entire system. The world ceases to be digjointed.

Arguments against Proposition 2

The first argument that comes to mind is that this is a subject that fits better into a social
studies curriculum. After al, don't we read about all of the injustices done to individuas
because of their race or religion in history books? And isn’'t that where we read about the
industrial revolution and discovery of new countries? Isn’'t that where all the reasons for
wars between people who were different and didn't respect those differences are written
down? Social studies is where ethnicity should be found as well as the entire history of
Ellis Idand and the immigrants who came to the U.S from Europe and Russia.

Mathematics teachers have high-stakes testing to worry about. There are ro questions on
AY P tests that evaluate how much self esteem a student has or how any student is going to
make a change in how people of his ethnic background are treated in the United States or
the world. There is nothing about evaluating the wealth of the world and how that wealth
Is distributed on any test that is endorsed to evaluate AYP. On the high-stakes tests there
is no credit given for ideas that make students agents of change. The tests also do not
address the individual research done by each student. And the makers of the test are very
proud that the test does not recognize the diversity of the students.

Work will aso dissuade teachers from teaching socia injustice within their math
classrooms. The inquiry-based NSF programs have met resistance from teachers because
they take more effort to teach. They aso require more input and energy from students and
that takes motivation from the teacher until intrinsic rewards are apparent. Creating
projects that are directly related to ateachers population is a'so more work. And of course
grading and organizing all of the students work takes even more time.

Some teachers will be afraid of teaching something that has not been adopted by the school
board. They do not want to get in trouble.

Result 2

If we are looking for the best education for our youth social injustice needs to be part of the
mathematics curriculum. If we are in favor of our students becoming solid citizens and
making our world a better place we should be teaching socia injustice in the mathematics
classroom. If we want our students to be happy well-adjusted adults we should be teaching
social injustice in the classroom.
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Several of us, as practicing public school teachers have spent many years teaching
STEMY" materials and have seen how much investigation and rea- world problems
motivate students. Students also respond to learning about themselves and having their
behavior and everything else about them validated. This will help them become happier
people.

Mogt middle school models encourage interdisciplinary teaching. Socia injustice fits into
that framework perfectly. Middle schools boast of teaching the whole child. Social
injustice is there. Most of us became teachers to make a difference in the world; to make a
difference in the lives of our students. If thisis true, than teaching socia injustice fits. As
teachers we know the need to assess our roles, whether it should be teaching social
injustice within the mathematics classroom, as well as how any changes we make will
affect our students.

PROPOSITION 3: (Premise) A problembased curriculum® can empower students
mathematically*®
Arguments for Proposition 3

| realize now how extremely important it is to have good mathematical skills so we can
fully understand what is going on around us. Believe it or not, math can be incorporated
into any situation.”

These are the words of an eighth grade student that has been empowered by math, a
student that recognizes math as a powerful tool and understands that our world is better
understood thought mathematically literate eyes. This is not likely a comment made by an
average eighth grader. This student has a confident and constructive outlook towards math
because he participated in a class that used a curriculum based on real problems that were
meaningful to his life. As stated in the philosophy of MiIC, a problem-based curriculum
used by Gutstein,

“Mathematics is a tool to help students make sense of their world. Snce
mathematics originated fromreal life, so should mathematics learning.”

A problembased curriculum can mathematically empower students by giving them a
positive attitude towards math, while at the same time making them better at it. Gutstein’s

7 STEM: Six Through Eight Mathematics was an NSF funded program to reform middle school curricula. In its current
mutation it is called MaThematics, an ongoing project.

18 A problem-based curriculum is a curriculum that is centered around real-world problems that are meaningful to the
students.

19 Empowering students mathematically means

(a) students have a positive outlook towards math, they seeit as a powerful tool, which they have the ability to usein
their own lives.

(b) students are able to do math, they can perform traditional computations, but they also can use math in many different
situations to think critically, solve problems, and communicate effectively.
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math class, which was based on real world problems from MiC and current social issues,
offers proof of this.

First of all, students can’'t begin to be empowered by math unless they have a positive
attitude towards it. This is very important and not always easy to promote since, as stated
by Michaele Chappell of Middle Tennessee State University,

“ Too much math unpopularity is advertised throughout society and the media.”

As she mentions, our students are perfect candidates for developing such harmful mindsets
towards math.?° Educators see this negative mindset often when math is not learned in
context, and so students view math as isolated subject. As Gutstein puts it, “students in a
traditional classroom believe that mathematics is a nonunderstandable collection of
arbitrary rules and procedures,” and this view is usualy true whether or not students are
conventionally successful. As a math teacher and member of society, thisis not how | want
the future leaders of our world to view mathematics. No one chooses to spend their time
studying something seen as useless and arbitrary, so instead students should learn math
within arealistic context that shows math as significant, and even crucia to their lives. If a
student views the materia she is studying as important to her life and worthy of her time,
then she will be more interested in it therefore more likely to want to learn it and to utilize
it.

A curriculum based on real world problems can also positively affect students' attitudes by
showing many different mathematical perspectives, which give students an opportunity to
develop their own mathematical methods. This is demonstrated in Gutstein’s class, during
a unit called “Cereal Numbers’ for which students learn how to multiply and divide
fractions. From this unit, Gustein gives many examples of student responses, each are
correct and show distinct ways of thinking. He did not teach any of the methods used, “The
students invented each solution, clearly communicated most of their work and thinking,
and provided some of the rationale for their choices” This level of mathematical
sophistication was typical of most of the students of his class.

This promotion of different ways of thinking opens up the field of mathematics to many
students who may otherwise hate math, if it’'s portrayed as the memorization. From looking
at math problems in a real world context, students realize that there are many different
ways to approach any situation and are given authority to think in ways that make sense to
them, and thus can internalize and take ownership of the math they are learning. This
constructivist approach to math shows an important emphasis to, as Dewey put it, bringing

20 Chappel, M. F. (2003) Keeping Mathematics Front and Center: Reaction to Middle- Grades Curriculum Research
Projects, In Sandards Based School Mathematics Curricula (p. 295) Edited by S. Senk & D.Thompson. Lawrence
Erlbaum and Associates.
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together the child and the curriculum?!. Looking at math from different perspectives and
with multiple representations makes math more accessible to more students, and these
students develop an attitude that they can do math, and use it in their lives. In fact in
Gutstein’'s class, the problems he used were based on current social issues, so students not
only saw math as useful and doable, but also as valuable to bettering their lives and
improving the world; quite a powerful attitude.

In addition to improving students' attitudes about math, using a problem-based curriculum
can aso make students better mathematicians. As aready stated, learning math in the
context of meaningful issues makes students more motivated to study math, but are they
actually learning it? Yes. All of Gutstein’s students, who participated in such a curriculum,
were successful in conventional measures (specialy designed measures and district
assessments given to al eighth graders) and most even graduated into magnet, college-prep
high schools.

Gutstein’s students were able to solve problems (real world problems based on current
socia issues as well as more traditional math problems) using many different strategies.
They often used informal strategies that weren't explicitly presented to them and used their
own invented methods to solve the problems. All were able to explain their reasoning in
detail — showing a high level of conceptual understanding and mathematical maturity in
their writing. These students showed that they learned more than just math facts; they
learned how to apply their knowledge to many different realistic situations. In other words,
they learned to THINK CRITICALLY.

A problem based curriculum encourages students to use different approaches, construct
their own mathematical techniques, and be able to explain and discuss what they have
learned, which means they are developing the ability to think and reason logically, which
many educational theorists, including Dewy believed should be the main goa of any
education. He and others believed that his was achieved when a student is given the
opportunity to interact and reflect within a community of learners— the type of community
formed when children work collaboratively on meaningful problems as they did in
Gutstein's class®2. His class also worked successfully because the problems he used were
of interest to his students and built on their “natural development and curiosity,” which
was found to be an integral part of learning in the “Child Centered Movement” of Dewey,
Judd and Parker at the turn of the 20" century?®.

In conclusion, a curriculum based on meaningful problems can empower students by
giving them a positive attitude toward math and helping them to be successful

21 Putnam, R. T. (2003). Commentary on Four Elementary Mathematics Curricula, Sandards Based School Mathematics
Curricula (p. 163). Edited by S. Senk & D.Thompson. Lawrence Erlbaum and Associates

22 Senk, SL. & Thompson, D. R. (2003) Standards Based School Mathematics Curricula (p. 6). Lawrence Erlbaum and
Associates

23 Ornstein, A.C. & Hunkins, F. P. (2004) Curriculum: Foundations, Principles and Issues. Allyn Bacon.
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mathematicians that are critical thinkers and problem solvers. For a young adult with
mathematical power, the opportunities are endless. In fact, a positive attitude along with
these acquired math and problemsolving skills can even be used to successfully advocate
for justice in our society. So, by empowering students mathematically, this type of
curriculum can even help to empower students in their own lives and in the world. This is
best put by one of Gutstein's students, Frieda, who wrote that math is “ sort of like a pass
you could use to make the world a better place.” Our goal, as math educators, should be
that all students share this view.

Arguments against Proposition 3

Why do we teach children mathematics? Is it because we want them to be empowered by
having a “positive attitude” towards it, or because we think it's an important subject that
we want them to learn? We believe the latter. The main goa of a mathematics curriculum
should be that students can do math, not that they like it, or even that they find it to be
“powerful”. A curriculum that’s based on real world problems may be more “interesting,”
but | do not believe that it necessarily changes students' attitudes, and even so, this should
not be a top priority. Nor does a problembased curriculum make students better
mathematicians, which in fact, should the only priority of any math curriculum.

First of al, we have no real proof that Gutstein’s class really changed their attitude towards
math. The only evidence is from surveys that Gutstein administered in his own class, even
though he himself states, “ self reporting is a problematic data source.” He also admits that
“finding evidence to support changed orientations is not easy, because they are internal.”

Therefore, the comments made by eighth grade students about their feelings towards math
are not necessarily areliable data source, which even Gutstein himself acknowledges.

Even if the students in Gutstein’s class did improve their outlook towards math, these
results would not necessarily be typical in an average American class. It was easy for
Gutstein to find particular problems to which each individual student in class could relate
because every student in his class comes from a similar background (99% L atino, 98% low
income, aimost al speak Spanish). If a class were more diverse, having students from
many, completely different backgrounds would it be as easy to find issues that would be
meaningful to all students? Also, let us assume once again that students attitudes did
improve, how do we know that is was the curriculum that caused such change? It is likely
that students answered the survey questions favorably because they felt their teacher’'s
enthusiasm; Gutstein is obviously very passionate about his views of mathematics, so it's
very possible that this passion affected students more than the “meaningful problems’ they
studied. For results to be legitimate, attitude surveys should have also been administered to
another class of Gutstein’s, one taught with his same enthusiasm, but without the problem:
based curriculum. Only then could it be argued that the curriculum improved students
outlook.
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Although it’s easy to see that a curriculum based on realistic problems does not necessarily
change students’ outlook towards math, one needs to keep in mind that this should not be
the main focus of any argument for or against a particular curriculum. The main goal of a
mathematics program should be that children can do math, whether or not they enjoy it. If
a curriculum is based on real world problems, such as Gutstein’s, a great deal of valuable
classroom time islost on discussion of the problem as well as looking at the many different
(often incorrect) ways that different students solved it. Gutstein gives an example of a unit
within the algebra strand called “Comparing Quantities’ for which students learn to solve
systems of equations in “a variety of semiformal ways, including notebook notation,”
which is essentially what we know as Gaussian elimination, Of the 25 students that took to
the assessment, only 21 answered the problem correctly, which means that 16% of the
class could not perform the task. Is it necessary that students waste so muchtime studying
different solutions? It seems that the most effective way to solve the problem would be to
just use Gaussian elimination in the first place. It would benefit student more if teachers
are given the opportunity to simply teach methods to the dass and let them practice the
method, and yes, of course apply it to other problems as well. With a more effective use of
instructional time, the class can move on to other, equally important mathematics.

As stated on the website of the “Mathematically Correct Organization”, advocates of
“fuzzy” math programs such as the problembased curriculum used by Gutstein, “Speak of
higher-order thinking, conceptual understanding and solving problems, but they neglect the
systematic mastery of the fundamental building blocks necessary for success in any of
these areas. Their focus is on things like calculators, blocks, guesswork, and group
activities and they shun things like algorithms and repeated practice. The new programs are
shy on fundamentals and they also lack the mathematical depth and rigor that promotes
greater achievement.”® There is a lot of truth is this statement. . Maybe a problem-based
curriculum gives students greater depth in group work and discussing situations from the
real world, but it does not give them greater depth in doing real math, the traditiona math
that we did, and out parents did, and our grandparents did. Past generations have done well
in our society from learning and practicing the well-known mathematical algorithms, so
why is this suddenly not good enough?

In addition to better attitudes, the advocates of such curricula aso claim that it helps
students become better problem solvers and critical thinkers. If this is what we want from
our students, then why not have a class on problem solving and critical thinking? We do
not have to sacrifice math in order to meet this goal, and as we've aready declared,
“problem solving” nor anything else, should not be main objective of a math program. The
objective is that students can do math! When students leave middle school for example,
they should be able to do operations with fractions, solve equations and factor expressions,
They should be able to solve problems with this math, but do not need to apply them to
current issues in the world. It is not necessary that students leave their math classes with a
new way to solve problems and to think about math, the field of mathematics has worked
the same for centuries, and will continue to do so.
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In conclusion, we do not agree that a problem-based curriculum is needed in our schools
because “it empowers students mathematically.” Empowering students by giving them a
positive attitude towards math, and by showing them that it's meaningful to their lives
should not even be a goa of the curriculum. The purpose of a math curriculum is to show
students how to do math. This means, unquestionably, that a curriculum needs to be based
on only trusted mathematical facts and algorithms, Students need practice performing these
agorithms, they do not need to spend their time inventing and discussing different ways of
solving problems that are somehow supposed to make their lives more “mathematically
meaningful.” By doing and practicing math in the log-established way, students will gain
mathematical skill, which is more useful and important than “mathematical power.”*

Result 3

The arguments for and against the premise parallel the current debates in math education
known as “the math wars.” Many new curriculums have goals that go beyond students
ability to do basic computations in math, but there are some who feel that these new trends
divert too much from the traditions of math education. Both sides believe they are doing
what’s best for students, and both sides have valid points and sound arguments.

So, which argument is sounder? Should we support a curriculum that is based on realistic
meaningful problems because it can empower students mathematically, or should such a
curriculum not be used because it considers more than what should be the one and only
simple goal of a mathematics program: that students can do math?

Some of us believe that a mathematics curriculum that is centered on real-world problems
to which students can relate can indeed empower students mathematically therefore should
be supported. Giving students mathematical power should be the goal of a school math
program. Current curricula should not be dictated by traditions in how math is taught that
haven't changed since the turn of the 20" century.

First of all, students attitudes towards math are important. If their outlook towards math is
not considered, than the goa of children becoming better mathematicians can never be
accomplished. If achild sees math as an isolated subject of procedures they will not chose
to study math further, and therefore never see math in al of its glory, as powerful tool in
and of itself with many important applications, and as a way to think critically. We want
children to become adults that are numerate, that look at the world through mathematically
literate eyes so that they can anayze situations, solve problems and understand complex
Issues that are going on around them. A mathematician certainly does not see math as a
completely isolated field that only involves computations, so why should we teach math in

24 http://www.mathematical lycorrect.com/
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such a way? ldedly we want students leaving math classes as mathematicians that
appreciate the power of their field, not smply human “computers’ or “calculators.”

It seems ridiculous that we would not consider the meaningfulness of the curriculum to be
important. Shall we teach children math in a “traditional way” under the assumption that
it's best simply because that’ s the way it’s been done in our country for 100 years? | argue
that since we're in the 21% century, the same reasons and ways of taching math have
changed. For example with new technology, not al procedural algorithms are still relevant
for students to learn. Also, in an increasingly complex world and global economy, society
does not need people that can simply perform mathematical algorithms. In the 21% century,
people are needed who are critical thinkers, work collaboratively with others, solve
problems and communicate effectively. These are traits that make someone mathematically
powerful, traits that are gained by using a meaningful problem-based curriculum.

It is also important to note that teaching math in a way that empowers students does not
imply that math content must be sacrificed. Just because a curriculum is based on realistic
problems does not mean that students are learning less math. In fact, they’re learning more.
For example, as already stated, they’re learning to think critically, and in addition, because
the math is made meaningful to them through the context of the problems, they learn math
more in depth. They explore different ways of doing problems, and are able to
communicate their understanding effectively. Because they're learning about math in their
own way (as well as learning the ways of their peers and the ways taught by their teacher)
they are more likely to take ownership of the math, which means they are gaining a deep
number sense, and are more likely to commit the mathematical thinking to long term
memory. Also, they will more likely have the desire and ability to be able to apply the
math knowledge to new situations and problems. Children are still learning the content
considered important, but they’re learning it away that is more effective in the long term.

This way of approaching math curriculum is not smply a “trend.” In fact, much research
and many organizations such as The National Council of Teachers of Mathematics, the
National Science Foundation, The U.S. Department of Education, and the National
Research Council support it. Each of these organizations realized in the 1980's that
mathematics education in the U.S. is not what it should be because the traditional way of
teaching math was not working — students were not performing well on international
standardized tests and were not successful mathematically in the workplace. As stated by
the National Research Council in Helping Children Learn Mathematics (from their 1998
study that synthesized a huge amount of research done on math education) “ Despite the
dramatically increased role of mathematics in our society, mathematics classrooms the
United States too often resemble their counterparts of a century ago.” Therefore, new
goals were established for math educatior?®, goals that include, but are not solely centered
on computation. These new goals include ideas found to be important to learning, such as

%5 National Research Council. (2002). Helping Children Learn Mathematics. Kilpatrick, Jeremy & Swafford, Jane,
editors.
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children’s enjoyment of math, confidence in math, and engagement of math, which
includes seeing math as a useful tool.

In conclusion, let us revisit Gutstein’'s class as an example. ALL of his students passed the
eighth grade district assessment, but in addition to gaining to skills needed to do this, they
also gained mathematical power. Due to the problem-based curriculum he used, students
left his class being able to do computations, but more importantly, they also left able to
solve problems and communicate effectively. They left his class looking at math in a new
way, as a powerful tool that helped them and their peers tackle difficult complex issuesin a
logical way. Isn't that in fact exactly what mathematics is?

PROPOSITION 4 An avenue into promoting the appreciation”® of mathematics is by
helping students use mathematics in justifying?’ their views of social justice.

Argumentsfor Proposition 4

A student’s everyday life is constituted by the environment and daily trials/struggles that
they are actually seeing and facing. We believe that Gutstein (2003) has found a way to
promote the appreciation of mathematics in everyday life and the ability to change
students’ attitudes about math through the teaching of socia justice. The concept of social
justice relies on equity in behaviors, as defined previodly. In this respect, students must
learn to identify nonequitable behaviors and situations and learn to fight against them.

Gutstein teaches this to his students’ through the use of a series of real-world projects.
These projects are designed to represent situations that students will actually see in their
own lives. For example, in one project students looked at the data gathered on traffic stops
in regards to race and possible racial profiling. In this project, they analyzed the data for
possible discrepancies in proportions of certain races being stopped. They used their math
skills to analyze these data and compare the results. The students then were able to discuss
what they learned and try to understand and explain any possible difference in proportions.
This not only is an opportunity to learn about proportions and comparisons, but aso to
investigate data that directly concerns them. When students see data as relevant to their
own lives, they are much more interested in the analysis of such data and the conclusions
reached. In fact, they may even learn more in the long run. According to Senk and
Thompson, in a study done in 1992 by The Netherlands Nationa Institute for Educational
Measurement, out of 29 mathematics scales; “ Students who used realistic materials scored
significantly higher on 12 scales, whereas students using the traditional texts were
significantly higher on just 3 scales” This shows that at least in this study, students are
learning and/or retaining more information when it is put into a rea-world context.

The use of teaching in real-world contexts by Gutstein, however, was restricted to that
which dealt with socia justice (or injustice, as the case may be). | believe that this will

25 Appreciation is an understanding of the nature and quality of mathematics.
27 Justifying is proving or showing their views to be right using mathematics.
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lead to an even more engaged class, particularly if they are experiencing the injustice
themselves. The class that Gutstein taught was made up of all Latino students, who
experience many social injustices themselves. Therefore, they were very much interested
in some of the projects on a personal level and concerned about themselves, their families,
and their futures in terms of the information they were discussing. For example, one
student, in response to discussion on world wealth and the distribution within this country,
pointed out the injustice of his family making in one year of hard work what Michael
Jordan makes in 40 minutes. In other responses to this same project, students reported
feeling “shock”, “unfairress’, “anger”, and “mad” (pg 51). These feelings dlicit great
conversation about social justice along with using math to explain why one might feel
there is an injustice occurring. Without the analysis of the numbers, any arguments about
unfair distribution of wedlth in any country hold little to no weight.

Not only are students learning about math, they are also learning how to interpret and view
the world around them. As we see above, students are seeing the wealth of our nation in a
whole other light as they view their place in the world. They are dso seeing how math
plays a vital role in understanding the entire world around them. Students learn to use
math skills and conclusions reached in mathematical computations as a tool for supporting
their view that social injustices are occurring in their own area. An example of this comes
from the project designed by Gutstein which looks at housing data in the local area.
Students were given data on the highest median house price in the area at the time and then
asked if they felt that racism had anything to do with housing prices in this highest priced
area. They were asked open-ended questions not only on their views, but also on what
other data they would look at and how it might prove or disprove that racism was involved.
In this way, students were not only thinking critically about the world they are directly in,
but also about what other information is needed to determine if a problem is occurring.

This is vitally important for them to remember in the future when getting information from
the media. They will be able to think about what information may be missing, how it
might impact the overall result, and what mathematical evaluations are truly necessary to
make a determination of the situation.

Being a critically thinking member of society is not just one of my goals for students.
Ornstein and Hunkins (2004) state that in 1990, former President Bush identified 6 goals of
education. One of these was that “...every adult American will be literate and will possess
the knowledge and skills necessary to compete in a global economy and exercise the rights
and responsibilities of citizenship.” They also stated that in 1944, the Educational Policies
Commission listed ten aims of education. Three of which follow:
- "Understanding of the rights and duties of citizens of a democratic society...”
- “Understanding of the methods of science, [and] the influence of science on
human life...
- “Respect for other persons, insight into ethical values and principles, and the
ability to live and work cooperatively with others.”
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Overdl, Gutstein had three main mathematical objectives. “Read the world using
mathematics’, “develop mathematics power” and “change dispositions toward
mathematics.” To read the world using math was, in his opinion, to “use mathematics as a
tool to analyze social issues like racism and other forms of bias and to understand power
relations and unequal resource allocation in society.” | agree with him that one way to
accomplish these goalsis to introduce material using social justice as atool.

Arguments against Proposition 4

While some agree with Gutstein, others may disagree. One note to make is that this
response to real-world material using math is not always automatic. Even Gutstein admits,
“I did not see students spontaneously approach a situation in the world and use
mathematics to make sense of it unless | specifically asked them or suggested it.” How
can we expect that students will then go on and use math in this way on their own? Is there
any proof that this will actually occur in time? The answer is that there is no concrete
proof at this time, and any evidence of such can not be directly correlated to a learning
environment set up as above. In this light, we must ensure that the classroom culture is
perfectly set for the situation and responses we wish to evoke from students. Some
teachers may not be able to do this, or may not be able to in their school. Discussions of
the types of subjects that Gutstein addresses are highly controversial and could lead to
parent and/or administrative negative feedback, which will deter even the most willing
teacher.

Other problems with this method include the amount of time that is needed for actual
discovery and discussion of these topics. Students are not just discussing directly the math
involved. In order to properly alow them to develop a sense of social justice, they must
discuss the social issues at length as well, which takes considerable time away from the
mathematics. Gutstein felt the pressures of time as well, he states that he found himself at
times leading the students too heavily in the mathematics portion in order to be able to get
through the material in the alotted time. This went against his teaching pedagogy and was
an issue he addressed as one needing improvement. Also, if we are spending time on
socia discussions, where is the time for the real math? Are students actually learning what
they need to learn? Gutstein says “| realized that the mathematics in the projects was often
less challenging than that of [the text].” So, his method of introducing socia justice was
also a detractor of sorts from the math itself. In light of this, Gutstein supplements his
materials with the MiC curriculum. He believes that this brings in the math needed for the
students in readlistic situations, but perhaps not ones that they are directly related to. This
begs the question, is his method really worth it in the end? Or would MiC be enough? Or
Is traditional material just as good?

Another issue is that rea-world applications do not aways equal student interest. Not
every subject is going to interest every student. In fact, some may not be relevant to any of
the students. Significant teacher time must be spent learning about the local environment
in which the students live. They must consider al of their students, who may account for
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several neighborhoods and cultures. They must be sensitive that their students may not
wish to discuss some controversial subjects and that they may be affected negatively by the
discussion from others. There are many related concerns to bringing these topics into the
classroom at al and we need to take extra care here. Time involved in this background
research and thought may be overwhelming for teachers and prohibitive to proper
instruction.  We must also consider that every community and school has a different
makeup. If we truly want equity for all, we must take these ideas beyond the minorities.
Gutstein asks “how might teaching for social justice in a white, middle-to-upper-income,
suburban school be different?” He admits that he has no answer for this. This is a
significant issue, since many schools fall into this category. We not only want to make our
minorities and lower-income students aware of math in their world through social justice,
but every child. This may be more difficult to bring into play in a world were students do
not face such adversity as in Gutstein's class. What issues do we bring before white
students? What social injustices do students in higher income levels face? | don’t believe
that these are as clear cut as those above.

Gutstein also warns, “[using] Standards-based curricula can exacerbate differentials
based on existing opportunity-to-learn inequities.” Issues involved here include teacher
qualification, language issues, and funding issues for teacher time and materials. Some
teachers may be unqualified to deal with the level of questions that arise from realistic
math. The world does not come neatly packaged in a word problem, but rather is quite
complicated and someone who is unfamiliar with higher level math may not be able to
answer questions which will naturally come out in student discussion. They also may not
be able to communicate clearly with their students due to language barriers, which will
leave those students experiencing their own socia injustice in the very classroom that is
designed to teach them to avoid it. Lastly, if we advocate the use of MiC materials as a
proper supplement to teacher-designed projects in order to get the appropriate level of
mathematics required, this may be an issue for funding in some schools. New textbooks
and teaching materials are expensive. In school districts that are already on tight budgets,
the acquirement of these materials may simply be impossible. This leaves students with
only teacher-designed projects and old textbooks, which will either leave them short on the
mathematical knowledge they need, or not address the use of math in the world at al (or in
contrived situations at best), respectively.

Even taking into account the above concerns, we still believe that one way to promote the
appreciation of mathematics in everyday life is through the teaching of social justice and
helping students to use math in justifying their views of socia justice. In response to the
issue of the response of mathematizing situations not being automatic, | would say that
even if it isn't automatic, students can learn to ater their view. There is evidence of a
permanent change in viewpoints in Gutstein's students. One student took the lesson on
map projections with her years later. She introduced to other students the discrepancies in
the sizes of continents compared to others. In this argument, she needed to reuse what she
learned about comparing ratios from actual calculations of landmass to the areas
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represented on the map. Obvioudly, this lesson impacted her and made a difference in her
view of things. Another student years later in an essay wrote about the issue of being
called a minority. While it was related to a project she had seen in her eighth grade class
with Gutstein, she elaborated on her view of what minority really means and being
mathematically correct when using such terms. These students demonstrated an ongoing
understanding of math in the world around them.

In regards to issues with administration and possible problems here with implementation,
we think that it is the job of the mathematics education world in general to open the minds
of these persons and help them to see the benefits of change. As shown in this study,
students still learned what was needed, passed their exams as required, and went on to
excdl in the future. While these were students labeled as being in a higher-track in school,
they still have shown that this teaching technique did not detract from their learning.

The time needed for discovering topics and discussion by students is an issue, but with
most other new teaching techniques thisis aso a problem. We need to remember that even
though it doesn’'t look like a traditional classroom in many ways, this method is still
working to educate students and in the long run, they learn the material needed. Gutstein
states “Mathematics educators recognize that students in traditional mathematics
classrooms believe that mathematics is a nonunderstandable collection of arbitrary rules
and procedures, and this may be true whether or not these students achieve conventional
school success” That is to say, while we nmay get through possibly more material in a
traditional classroom, students are not comprehending all of it and are unable to connect
it' s usefulness in their lives and therefore retain the information.

We agree that the supplementary materials aone are probably not enough. We do need to
rely on a textbook as well, but Gutstein does not refute this fact. He sees the MiC
curriculum as a support for his projects. They set the stage for discovery and talking about
realistic situations. The MiC materials help to bring in the mathematics at a tougher level
that may be difficult to attain with only local rea situations. After al, not every situation
is easily understandable at every grade level. We therefore need assistance from other
curriculum to develop the skills necessary to handle more advanced topics.

We must also strive to make sure that the topics we choose to include in discussion are
relevant to students. Even though not all topics will reach all students, if even one reaches
a student, they may begin to see the world differently, so we must continue trying. If
students do indeed care about the material and have strong opinions about the subject, they
will begin to think even beyond what you request. One example of this is the student,
Marisol, who extended the discussion of world wealth to considering what the average
income for a country meant. She included in her response a discussion of how this average
still does not give a full understanding of the whole picture, because we have no
information about how the very wealthy affect this average. She was developing, on her
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own, an understanding of different measures of spread and how one measure of tendency
may not be enough data to fully analyze a situation.

As for the issue of exacerbating the equity gap due to opportunity-to-learn and other such
Issues, these are not issues solely involved in this type of curriculum. If a curriculum can
help students succeed and learn to be more productive and ethical citizens, it should be
implemented. To address the issue of opportunity-to-learn, we must go beyond just one
curriculum and address this regardless of curriculum. We cannot disregard a good
curriculum and hold students back just to create supposed equality. This is a social
injustice in and of itself. We would be punishing and discriminating against those more
fortunate only for the purposes of keeping them lower on the playing field with others.
While we cannot forget those in the lower-income and less opportunistic communities, we
must also not forget those in all other levels.

Result 4

Overdl, Gutstein has a valid teaching technique that we believe students are benefiting
from. It may be that some students will be easier to implement this with, and others may
have more opportunity to actually see this new curriculum idea, but all who see it, in my
opinion, will benefit. It is of utmost importance that we teach students that math is
valuable and they will use it in life. We need to show them exactly how to use it and do
this in a way that they can relate to. Issues of socia equity not only bring in lively
discussion, opinions, and strong feelings from students, they also bring about the
opportunity for teachers to educate their students about life and how to treat others with
respect. All levels of students need to learn to respect each other and recognize the need
for social equity in this nation and in the world. The results of Gutstein’s experimental
class show how this type of curriculum can help students. His statemerts about students
learning, achievement and attitude best illustrate this.

“Overdl, students not only communicated their findings well, they aso developed
confidence, represented mathematics in multiple ways, created their own solution methods,
applied and extended others, and generally devel oped mathematical power.”

Later he states that “[his] data show that perhaps all but three of the students changed their
attitudes about mathematics.” In my opinion, thisis the single most important result of the
entire 2year study. If we can start to change attitudes about mathematics, students will
learn more as they break the wall down in their mind, which they hold up against math.
One student of Gutstein’s said the following:

“Wedll, | thought of mathematics as another subject in school that | hated. And | didn’t
bother to think too much about world issues or everyday issues. Now | know it all relates.
And I’ve learned how powerful math can be to help us explain our decisions and help us
express ourselves, because like | said before, math makes things more clear.” We couldn’t
have said it better myself, and won't continue to try.

The Montana Mathematics Enthusiast, |SSN 1551-3440
Vol2, no.1, 2005 O Montana Council of Teachers of Mathematics



TMME, Vol2, no.1, p.28

A general Argument for the four results

The greatest argument for a social justice classroom is the anticipated positive feedback
teachers can hope to receive from the students, as seen in Gutstein’s class for two years he
taught the students in seventh and eighth grades. One of the students, Marisol, wrote
“...Throughout the two years of having him as a teacher, we aways had math assignments
that dealt with important issues in some way or another...” (Gutstein, 2003, pg. 69)

Another student wrote, “I thought math was just a subject they implanted on us jut because
they felt like it, but now | realize that you could use math to defend your rights and realize
the injustices around you.” (Gutstein, 2003, p. 62). Another argument for the incorporation
of social justice is the underlying motivation for teaching such a curriculum, namely “(a) to
uncover and concretize components of teaching and learning mathematics for social justice
and (b) to understand the relationship of a Standards-based curriculum to that process.”

(Gutstein, 2003, p.37).

In our opinion Gutstein‘s approach to social justice via mathematics could be considered
pragmatic, i.e, The teaching beliefs underlying his approach is characterized by,
“...[t]leaching method...concerned not so much with teaching the learner what to think as
with teaching him or her to critically think.” (Ornstein & Hunkins, 2004) in green book).
We believe that pragmatism is a sound philosophical approach for those who choose to
implement Gutstein‘s approach in the classroom. It is evident that Gutstein’s philosophy
about social justice goes hand in hand with the pragmatic view and way of thinking. “An
important principle of socia justice pedagogy is that students themselves are ultimately
part of the solution to injustice, both as youth and as they grow into adulthood.” (Gutstein,
2003,p. 39) The NSF trends in recent funding has been to promote this type of learning.
According to results of recent international standardized tests such as PISA, the United
States is still well below the rest of the world, and reports analyzing the data indicate that
this may well be due to the widening socio-economic gap between the rich and the poor.

The U.S. is avery diverse country. “Never in our history have we had such as culturaly
diverse student population in our schools as now” Ornstein and Hunkins, 2004, p.144).

Gutstein took a class full of students dealing with the same social justice issues. In general
it is very difficult to engage students in socia justice issues when they are dealing with
several different issues. What is socia justice for one group may not be socia justice for
another group. If these issues are raised in class one runs the risk of pitting one social

group against another. Instead of the class being a unified group that learns together the
teacher has suddenly drawn a wedge between the students in the class. Another word of
caution is the time commitment needed to implement this approach. Although Gutstein is a
proponent of the socia justice classroom where students are supposed to discover socia

inequities via mathematics, he indicates being pressed for time when implementing it.

This is an issue that needs to be taken serioudy when thinking of adopting the socid

justice approach in the curriculum.
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In conclusion we think that the socia justice classroom can create a real awareness in
students. Knowledge is not only power, but confidence. The story of Frieda returning to
the Dominican Republic and showing the “correct” maps of the world is an inspiration to
students. She was confident in her knowledge, understood the situation, and took a stand
with power. We think all students should have the right to own their education this way.
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