From the Rhetoric of Reports to
‘the Clarity of Classrooms

| KATHERINE K. MERSETH

ducating Americans for the 21st
ECentun‘" adds its voice to the
chorus of concern about mathe-
| matics, science, and technology educa-
tion in our nation. This report, recently
released by a special commission of the
National Science Board, finds that stu-
| dents are not well prepared and calls for
fundamental changes in both what 1s
learned and how it is taught.

Many of the conclusions and recom-
mendations of this Commission echo
the findings of a companion commis-
sion sponsored by the Department of
Education, whose report, A Nation at
Risk, catapulted the topic of education
onto the covers of news magazines and
into the rhetoric of the Presidential
campaign. In brief, these reports and
others' find that:

® Participation is lower and students
are leaming less about the common core
curriculum subjects of mathematics and
science than in recent years. In addi-
| tion, standards and expectations in these
fields have eroded over the past 20 years.

® Mathematical, scientific, and tech-
nological curricula presently being
taught in our schools need immediate
review and revision with particular at-
tention given to content, emphasis, and
approach.

* Available at no charge from The Nation-
al Science Board Commission on Precollege
Education in Mathematics, Science and

Technology, National Science Foundation,
| Washington, DC 20530

. Katherine K. Merseth is Director, Mid-
career Math and Science Program, Har-

vard University Graduate School of Edu-
cation, Cambridge, Massachusetts.
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By 1995, science, mathematics, and technology courses must be
accessible to all students and revised to incorporate new knowl-
edge. In addition, students must spend more time studying

these subjects.

® The importance of quality teachers
15 fundamental to the education process.

Urgent action 1s necessany to obtaimm and |

retain teachers of highest qualitv in
mathematics, science. and technolog
® The pursuit of excellence in educa-
tion for all students—whatever their
race, gender, cconomic position, lin-
guistic background, or carcer aspira-
tions—is central to our nation’s future

Educating Amernicans for the 2lst
Century is more specific than the other
reports and studies. For example, this
report 1s the first to place a price tag on
the proposed changes—some $1.51 hil-
lion—and argues that the increased ex-
penditure should be bome by local,
state, and federal governments. It also
establishes a target date of 1995 by
which time the reforms will be in place
This date gives school personnel 12
vears—or one educational cvele—to act
on |t‘ T(_‘l:lHﬂ"l{'“th()"h.

Perhaps the most iteresting recom-
m(.‘nd:!l‘i(mh add[c.‘iﬁ Cllrrlt‘lll.{r (lll(l (‘Iﬂﬁ.‘i-
room reforms. As proposed, courses will
ha\'c necw C"'Ip]'la.'i'l.‘i: "]at[."nili!i “'i” ])(.‘
transformed; and the nature of instruc-
tion, with children doing more data
gathering, expenimentation, and discov-
erv, will change dramatically. Comput-
ers, heretofore seen as an extra for the
affluent, will become integral to the
education of children. What effect will
these recommendations have on chil-
dren, teachers, administrators, and par-
ents? What will it mean to move from
the rhetoric of reports to the clantv of
classrooms? A discussion of three specif-
ic recommendations illuminates possi-
ble answers to these questions.

Accessibility for All

One recommendation of the Commus-
sion that will influence both the curmnec-
ulum development and teaching pro-
cesses  concerns  the  accessiblity  of
mathematics, science, and technology
to all members of our societv. The
Commussion declares:

The true test as to whether a school, a
school distnict. or a state 15 doing a good ob
of educating its students is not onlv achieve-
ment, but also the distnbution of that
achievement Programs arc needed in
mathematics, science. and technology that
reach all students and stimulate each to
achieve a knowledge of these subjects that s
limited only by his or her talent and temper-
ament (p 14)

The Commission clearly states its con-
cemn for munonty students, children
from poor economic conditions, and
students whose parents do not speak
English at home. Participation rates in
math and science courses for these stu-
dents arc low. The report argues that
expanding the focus of mathematics,
science, and technology to all students
will increase levels of mathematical and
scientific literacy in the nation.

What will it mean to implement this
recommendation? First, all who are
concerned with children’s education
need to examine their expectations and
assumptions about student participation
and achievement. Perceptions and
widely held beliefs that the sciences are
difficult to leam and accessible only to
the college-bound student must be
challenged and changed. Teachers,
guidance counselors, parents, and
school principals who influence student
views of mathematics and science must
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| examine their

Margarel Malsam

dispel the myth of elitism that surrounds
these subjects.

Second, this recommendation re-
quires those who teach these subjects to
instructional methods.
Teachers will now be instructing a wider
range of students with d[sparalc ]carnlng
styles and diverse abilities. For some
teachers who have been accustomed to
teaching the highly motivated, prepro-
fessional student, the changes will be
substantial.

The increased emphasis on educating
all students demands greater flexibility

and sensitivity in the implementation [
| and management of school programs.

Guidance counselors and administrators
must not only possess expert skills in
identifying individual needs, but also
must have the capacity, within existing
programs, to respond to these needs
While no school will have the resources
to instruct each child individually, an
increased ability to provide appropriate
and varied instructional environments

| will be necessary to implement this

recommendation.

The Need for Curriculum Revision

The Commussion draws significant at-
tention to the need for new educational
objectives and makes detailed content

| suggestions for mathematics, science,

and technology. In general, the com-
mission observes:

Many of the courses now taught in most
American schools badly need revision and
updating; better trained teachers must have
more up-to-date courseware in order to
teach eftectively (p.41)

The Commissioners propose that these

| designed to meet the new educational goals

revisions include a heavy emphasis on |
the dpp]u.utmrls of mathematics and |
science in order to develop a greater
capacity in our students for problem
solving, cntical thinking, and informed
decision making

What does this recommendation
mean for school personnel? Although
the National Science Foundation 1s “to
take the leadership role in curnculum
evaluation and development for math,
science, and technology” (p.45), the
responsibility for curriculum reform and
revision lies squarely at the feet of local
schools

The Commission believes the schools will
have to develop new, coherent patterns of K-
12 mathematics, science, and technology
courses for all students that are (:xph(‘lﬁ_\

(p.4>)italics added)

In order to accomplish this task, school
boards will need to provide time and
appropriate compensation for teachers,

administrators, and other professionals
Although developing and implementing
good curncula 1s neither easy nor rapid,
a few suggestions may assist those re-
sponsible for this undertaking

First, set priorities. Many feel that
science and technology are in greater
need of revision than mathematics
Most elementary teachers already spend
a portion of their day teaching mathe-
matics, while this often 1s not the case
with science and 1s rarely true with
computers and technology. To teach
science and technology where it has not
been taught before will require the
greatest curnculum development and
implementation efforts; priorities should
be set with this in mind

Second, don't ignore existing materi-
als. Although the Commission has
called for new educational objectives for
mathematics, science, and technology,
this does not mean that all existing
curricula are to be discarded. Some may
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“Increased graduation requirements will

have little i

on the knowlege and

literacy of students if there aren’t enough

good teachers.”

| ence

need only mimor modifications

Many matenals mav be enhanced by
the addition of local information. Stu-
dents often find todav's textbooks boring
and unmteresting because the matenal
is presented moa context that enables
pubhishers to sell the same matenal
50 states. With the call for an “introduc-
tion of practical problems which require
the collection of data”™ (p.43). teachers
and school admmistrators should use
”IL‘IT \("I”l)t\ -“](I commumtes to il(l(l
local color to appropriate matenals.

Third, get help from others. In addi-
tion to reviewing cxisting matenals in
textbooks and from the National Sci-
Foundation, school personnel
should look for assistance from the busi-
ness and scientihc communities. The
Commussion observes that “curniculum
content requires revision, not only to
make the substance more meanmegful to
students and exaite them but also to
incorporate new  knowledge™ (p. 45).
Elementary and sccondary schools are
not generators of new knowledge about
technologv and science; nstead they
impart what others have found. To ob-
tain up-to—datc information i a world
that 15 changing rapidlv requires the
schools to ncrease their contact with
those on the outside and to implement a
curriculum development process that
permits the constant imtegration of these
ideas mto the curnculum. A frintful
collaboration, where the educators
bring the knowledge of how children
learn and the scientists contribute an
understanding of how the technology is
applied. will result in a stronger curricu-
lum.

| Increased Time—on-Task

Hoping to address the dechines in levels
of both participation and achievement,
the report recommends that “considera-
blv more time (be| devoted to the study
of mathematies, science, and technolo-
gv throughout the elementary and sec-
ondarv grades” (p.231. The report inter-
prets “considerably more ime™ to mean
a lengthened school dav, week, and/or
vear; a nummal allocation of 60 min-
utes per dav in mathematics and 30
minutes per dav i science at the ele-
mentary level: a full vear ef mathemat-
ics and of science and technology in
grades seven and cight: and at least three
vears of mathematics and three vears of
science and technology, including one
semester of computer science at the
Illgh HCI““]I I(."'(.'I.

What will this  recommendation
mean for schools and classrooms? At
both the primanv and intermediate lev-
cls, increased time—on-task will chal-
lenge the skills of teacher planning and
preparation. Asking students and teach-
crs to spend more time working with
mathematics, science, and technology
requires more materials, more scientific
experiments  and  equipment,  more
manipulatives, and more computers.
Activities will need to be vaned skillfully
in order to denve maximum bencht
from the increased instructional time

In addition to demanding greater
teaching skills, mecreased time—on-task
will  require  significant  schedule
changes in schools. Because 1t 1s difh-
cult for voung children to mamntain a
high level of concentration for a sus-
tained period of time, the 60-minute

requirement for mathematics and 30
minutes for science will need to be
divided into small blocks of time
throughout the dav. Also. for schools
where classes move to subject specialists
and scparate building arcas for different
mstruction. changes in schedules to per-
mit increased time for mathematics and
science will have a direct effect on time
allocations for other subjects. Increasing
class meeting ime for one subject and
not another is virtually impossible in
some schools.

At the secondany level. raising gradu-
ation requitements to include three
vears of mathematics and three vears of
science and technology 1s an appropnate
and reasonable suggestion. and vet their
impact on high schools may be more
significant than some have realized. For
example. in 1950 onlv 34 percent of our
high school graduates studied three or
more vears of mathematics and 23 per-
cent achieved the same level in science.
Mandating that all students study three
vears in each requires the expansion of
mathematics course offenings by nearly
55 percent while science must increase
its capacity by 80 percent. With more
than 40 states reporting a shortage of
qualified math and science teachers un-
der present conditions. the question of
teacher supplv becomes a cntical factor
in the successful implementation of this
recommendation. Increased graduation
requirements will have little impact on
the knowledge and literacy of students if
there aren’t enough good teachers.

Increased graduation requirements
also will cause secondany school guid-
ance counselors, teachers, and adminis-
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“Encouragement from home, ranging from
active interest in homework to learning
with the child about computers and
technology, will greatly enhance the
mathematical, scientific, and technical
literacy of our youth and our nation.”

trators to face an internal problem—
student motivation. Many students re-
quired to attend additional classes won't

like being in these classes, particularly if
their previous efforts in the subject have
been unsuccessful and the matenal re-
sembles past experiences. For students
who for eight vears have failed to leam
basic computational skills
exists 1n a minth or tenth vear that the
same matenal and approach will bring
success. Thus, the influence of in-
creased time in mathematics and sci-

hittle hope
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A Note About Parents

As the recommendations of Educating
Americans for the 21st Century arc 1m
thie
must be aware that parents mav fiind that
the studv in
mathematics and science classrooms is
verv different from what thev studied
Courses will

plemented 1n schools,  educators

matenals their children

when they were i school
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have different emphases and the nature
of mstruction will change

Parents must be helped, as these pro
posals are implemented, to accept the
modifications  and fully  with
school personnel in the responsibility
for their children’s education. Encour
ranging from ac-
tive interest in homework to |('.n11||u_{
child and
technology, will greatly enhance the
mathematical, scientific, and techmical
literacy of our vouth and our nation

share

agement from home,

with the about computers

Can We Do It?

Educating Amenicans for the 21st Cen-
tury outhines an ambitious objective for
government offhicials, professional edu
cators, students, and parents. This ob-
jective 15

The improvement and support of ¢ lemen-

| tary and secondany school systems through
| out Amenca so that by the vear 1995 they

| Force

will provide all the nation’s vouth with a
level of education in mathematics, science,
and technology that 1s| the highest
quality attained anvwhere in the world (p. 3)

In its specific set of recommenda-
tions, the report moves the discussion of
possible action closer to reality and in-
vites a careful examination and consid-
eration of how to begin. Not every
recommendation will be acc ()lnplnll('d

with equal speed or success. But the
time has come to begin.[]
'Action  for Excellence, National Task

F“rLl' on l'.(['l[r“”l“ FUT !'{,f]l”l"”( (_-Tlr\k?h,
America's Competitive Challenge: The Need
far @ National Response, Business—Higher
Education Reform; Academic Preparation
for College: What Students Need to Know
and Be Able To Do, The College Board,
Report of the Twentieth Century Fund Task
on Federal Elementary-Secondary
Education Policy, The Paideia: An Educa
tional Manifesto
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