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I
n the face of rapid scientific
and technological deve l o p m e n t
a c ross the Pacific and thro u g h-
out the world, all citizens need
to be scientifically and mathe-
matically literate. People today

face a range of hard choices, from the
personal (such as how to avoid disease)
to the global (such as what to do about
the greenhouse effect). People who
understand science and mathematics
a re better pre p a red to sort fact fro m
fiction, make sensible decisions, and
urge their leaders to make informed
public policy choices.

Literacy in science and mathematics is
also economically important. The Pa c i f i c
region needs workers who have the abil-
ity to solve problems and think cre a t i ve l y
in all sectors of the economy and in a
range of professions, including health,
t e c h n o l o g y, finance, and economics. 

C l a s s rooms That Pro m o t e
Science Litera c y
Science includes a substantial body of
k n owledge, but it is more than that. It is
a way of looking at the world and ord e r-
ing one’s experiences in it. A scientifi-
cally literate person is one who under-
stands the key concepts and principles
of science and uses scientific know l e d g e
and ways of thinking in eve ryday life.
Science education is most effective when
it presents challenging content and
helps students develop scientific meth-
ods of thinking. Science values inquiry –
c a reful observation, thoughtful analysis,
healthy skepticism, an approach that
blends both logic and imagination, and
the development of sound and cohere n t
p redictions and explanations.

B y  t h e  P a c i f i c  M a t h e m a t i c s  a n d  S c i e n c e  L e a d e r s h i p  T e a m

FROM
Science and mathematics as impor-
tant only to some

Lecture, reading, and language first

Teaching as imparting knowledge

Instructional decisions based on
textbook content

Treating students as passive learn e r s

Learning as an individual process

Focusing on theor y

Presenting ideas and concepts as
disconnected pieces of knowledge

Presenting concepts only once or
unnecessarily repeating similar con-
tent year after year

Memorizing of facts and information

Measuring student achievement
solely through pencil and paper tests

TOWARD
Science and mathematics as neces-
sary to all students

Instruction that meets the needs of
diverse students

Teaching as facilitating learning

Instructional approaches that build
on students’ prior knowledge

Engaging students in active learning

Learning as collaboration

Applying knowledge to students’ lives

Connecting ideas in a holistic, inte-
grated and thematic fashion

Employing a spiral curriculum that
builds on prior knowledge

Using inquiry to promote thinking
skills and conceptual understanding

Using multiple assessment tools,
including tasks, open-ended ques-
tions, and student portfolios

C l a s s room Shifts That Support Literacy Development 

New Classroom Strategies Promote Science and Mathematics Litera c y

Good science teaching encourages
students to be curious, cre a t i ve, open-
minded, willing to suspend initial judg-
ments, able to collaborate with others
and persist in the face of failure. In
e f f e c t i ve science classrooms, the activity

of finding out is as important as know-
ing the answe r. Re s e a rch has va l i d a t e d
teaching strategies that help develop the
values and thinking processes that
define scientific literacy. These key
strategies are listed in the sidebar that
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accompanies this story.
In addition to a body

of knowledge and a set of
intellectual tools, science
literacy means va l u e s .
These include a deep car-
ing for and commitment
to people and the enviro n-
ment. The scientifically lit-
erate know, honor, and
value the scientific wisdom
of Pacific cultures. T h e y
honor the past, but are
a w a re of the need to check
k n owledge and assump-
tions against new informa-
tion. As they look ahead,
they are ready to act upon
their knowledge – of the
living enviro n m e n t ,
human society, the uni-
verse, energy, and much
m o re – to help pre s e rve
and improve our world.

Science literacy isn’t
just about what you know.
It’s about who you are .

C l a s s rooms That Pro m o t e
Mathematics Litera c y
In order to promote mathematics liter-
a c y, all students must have access to
i m p o rtant mathematics. St u d e n t s
should not be separated into gro u p s
that study different content and are
held to different expectations.
Ac h i e vement in mathematics does not
depend on innate talent. By opening
i m p o rtant mathematics to all students,
teachers and administrators ensure that
all are intellectually challenged and have
the same opportunities to deve l o p
mathematical powe r.

This approach to mathematical learn-
ing is characterized by dramatic shifts in
mathematics education related to con-
tent, instruction, and assessment.
Content that was once reserved for the
top few is now accessible to all students.
This includes probability, statistics, dis-
crete mathematics, transformational
geometry, functions, and algebra.
Changes in instructional methods
include the use of student language to
develop ideas about these topics.
Students are asked to demonstrate their
mathematical understandings in a variety

of ways, including projects, journal writ-
ing, problem creation, and discussion.

With the proper instructional 
s u p p o rt, students will become mathemat-
ically literate, with the ability to find
multiple solutions, pro b l e m - s o l ve inde-
p e n d e n t l y, and transfer knowledge to
n ew applications. They will be able to
use their mathematics thinking tools to
s o l ve problems not now in existence.
They will make decisions based on an
a w a reness of governmental, religious, eco-
nomic, and other social trends and beliefs,
and on an understanding of complex
information, including enviro n m e n t a l
changes and their long-term implications.

Shifts in instructional methods and
values re q u i re teachers to rethink how
best to promote mathematics literacy.
L e c t u re and practice, long the primary
i n s t ructional approach in both elemen-
t a ry and secondary school, has pro-
duced students who depend on teachers
to supply the “c o r re c t” pro b l e m - s o l v i n g
method and who have little experience
in solving the kinds of problems they
will encounter once they leave the class-
room. With the new demands that are
being placed on our students as they
enter the work f o rce, we must re s t ru c-

t u re to provide mathematical experi-
ences outside traditional curricula. By
focusing on problem-solving activities,
teachers can help pre p a re students to
function in an ever-changing work-
place. Even though the tasks students
p e rform are mathematical, the solution
strategies apply in eve ryday situations.
Predicting, sorting necessary fro m
u n i m p o rtant information, and analyz-
ing solutions in context are all impor-
tant decision-making activities.

Mathematics is no longer just the
language of specific fields like science,
finance, economics, and accounting.
While mathematical literacy makes it
possible for students to maximize
c a reer opportunities, it also helps them
g row into pro d u c t i ve citizens capable
of making informed decisions about
their own lives, their government, and
their global society.

This article is excerpted in part from the
Pacific Standards for Excellence in
Science and the Pacific Standards for
Excellence in Mathematics, documents
developed by the Pacific Mathematics and
Science Leadership Team. Both are avail-
able at www.prel.org/work/ms/rsc/sf.asp. ★

sA c t i ve learning strategies like inquiry and exploration promote science litera c y.


