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ABSTRACT

A method of evaluating the Secondary S5chool
Mathematics Curriculum Improvement Study (SSMCIS) now in its fourth
year at Teachers College, Columbia University, is discussed. The nmain
task of SSMCIS is the production and tryout of textbook amaterials,
although teacher training is also an iaportant component. Informal
teacher feedback and sporadic testing provide the main thrust of
evaluation of this program to date. One study notes the disciepancy
hetween the views of teachers and students on some features of the
taxt materials and suggests the need to acquire more direct
inforration from the students concerning course materials than has
previously been the case. Most of the evaluation activities have
concentrated cn support functions rather than the project itself. The
question of whether full=scale formative evaluation of the study
would be any morte effective in influencing curriculur revision is
raised in the conclusion. (AE)
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Despite the widely-held view that the past decade or
80 has seen a revolution in our school mathematics curricu-
lum, a convincing argument cvan be made that to date tha
reform has been chiefly an up-dating of the traditionel
curriculum. The big breakthrough--a restructuring of the
curriculum that would abandon the separetion of mathematics
into compartments labeled "arithmetic," "algebra," and "geo-
metry"--has yet to occur. Since the turn of the century,
educators have bheen calling for a school msthematics program
that would be organized eround the fundamental concepts and
structures of mathenatics--concepts such as sets, relations,
mappings, and functions; structures such es groups, fields,
and vector spaces, Yet the traditional course boundaries
have proved remarkably impervious to change.

One attempt to produce a unified mathematics curriculum
for grades 7 to 12 is tho Secondary School Mathematics
Curriculum Improvement Study (or SSMCIS), located at Teachers
Jollege, Columbis University, diracted by Howard F. Fenr,
and now in its fourth year, Influenced by work in this
country such aa the Report of the Cembridge Conference oun
School Mathematics and by Kuropean attempts to reconstruct
the mathematics curriculum, the SSMCIS is developing a
cearriculum for college-capable students--specifically the up-
per 15 to 20 percent of the population in mathematical
ability. The goal is to use the unifying concepts of mathe-
matics as & more efficient basis for organizing the curricu-
lum 80 that much that has beéen considered undergraduate
matheratics can be introduced into the high school program.

The main task of the Study has been the production anrd
tryout of text materials, although teacher training has
veen sn important component. The typlcel mode of operaticn
for the textbook writing has been as follows, After a panel
of consultants (mathematiciens and ¢ ucators) has set up the
broad outlines for a coursa--in line with the overall sylls-
bus plen adopted st the outset of the Study in 1656--a con-
ference of writers and consultants is held in June to hammer
out the details of each new course, as well as to suggest
revisions of material previously written. A preliminary
version of each newx course is written during the remainder
of the summer, tried cut during the yeav in a half dozen
or 8o clesses in the Metropoliten New York area with two
teachers per cless, and then revised the following summer
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in the light of information from tests, observations, and
reports from the teachers. The teachers recelve special
training each summer at Teachers College, and in addition,
use their previous year!s experience to assist in preparing
teacher's commentsries for the courses undergoing revision.

At present the experimental version of Course IV
(tenth grade) is being tried cut in five classes., Final
versions of Courses I and II (grades 7 and 8) sre avail-
able novw; the revision of Course III will be ready in the
fall, Even though most teachers nsed special greparation
to teach the materials--receiving it chiefly through summer
institutes at Teachers College, the University of Maryland,
and the University of Arizona--the number of classes using
the materials has risen markedly each year, 8o that currently
there are ebout 150 classes using Course I and 70 classes
using Course II.

The accelerating rate of adoption of these challenging
and unusual materiocls sugpests that SSMCIS must be doing
something right, but of course one of the functions of e-
valuation is to chack the nature and validity of this "some-
thing that seems to be so right.

I vould like to take the rest of my time here today,
therefore, to sketch some of the problems and Rrospects of
evaluating the SSMCIS program, Those of you who would 1like
further details on the naiure of the SGMCIS curriculum may
write Professor Hotiard Fehr, Director of SSMCIS, at Tearhers
Collegze and request the current information bulletin. Also,
an article on the SSMCIS by Fehr and James Fay appears in
the December 1553 issue of the American Mathematical Monthly.

I think tt's fair to say that vsrious forms of "teacher
feedtack" have been the major source of evaluation used by
SSMCIS in revising its materisls. One of the edvantages
of a small project, with tryout centers located neerby, is
that the teachars of the experimental classes becvme an in-
tegral part of the project, ?ravidlng a sort of continuous
monitoring of the curriculum's effectiveness. Our steff
knows the teachers personally, can visit their classes
frequently, and ccn respond at any time to questions or re-
quests ror asslistence. 1In addition to their work with the
writing teams during the sumyar, the teachers of the experi-
mental classes cunvene at Teach2rs College seversl tines
during the year for an all-day Ssturday meeting, when progress
can be assessed and ¢ommon problems distussed.

Student performance on tests constructed by the steff
does, of course, provide information about the materials,
To date, houvever, the tests have been used more to indicete
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student!s progress to teachers, administrators, parents,

and the students themselves than to disgnose Weak spots

in the materiols, We are currently trying to make our tests
more dliagnostic by being a little more careful and syste-
matic in constructing items to fit the taxonomy of cbjectives
devised at the outset of the study.

Several research studies done in the Department of
Mathematical Education at Teschers College have treated
various facets of the SSMCIS program. The one that deels
most directly with questions of program evaluation has
Just been completed, It ig the doctoral dissertecion of
Brother Michael Hoban, and it 18 a kind of intrinsic, nor~-
comparative evaluation study. Brother Hoban took one chapter
from Course Il--the eighth grade course-~dealing with trans-
forination geometry and attempted to judge the effectiveness
of the chapter (and the teachers) in meeting the objectives
laid out for it. A four-man jury of mathematicians and
mathemstics ecducatora associated with the project judged the
evaluation blueprint Hoban devised and test items he wrote.
Items that survived this screening vere pilot tested in
parallel forms to determine the necessity for e pretest and
to eliminate items that feiled to djscriminete.

In the main study, G classes studied the chagter and
then took a posttest comprised of items that survived the
screening and the pilot testing. Vhile the chaptar was being
taught, observetions were made of the classrooms, and after
the testing, questionnaires were administered to students

and teachers,

Because Hoban used a combination of results from the
pllot test, the juror's retings of item difficulty, snd
his oW Judgment in setting performence standards for the
test, the test cannst, strictly spesking, bhe called "cri-
terion-referenced." And becsuse he wss unable to come up
with o workable scheme for rating clessroom hehavior, he lost
o good opportunity to study hov clsss achievement might have
been related to the teacher's handling of materisl,

Nonetheless, the study does suggest that the materials
are relatively successful-=most of the classes met the
standards set forr them on most of the items, Moreover, there
were indications that bsth teachers and students found the
ideas of trensformation geometry treated in the chapter to
be interesting and enjoyable to study.

Perheps the most imposrtant finding was the uncovering
ef a discrepancy betuecen the vieus of teachers and students
sbout some features of the text materials. Fhereas the
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teachers concidered the reading level and the way new terms
and definitions vere introdvced to have been appropriate,
students claimed they had some difiiculty in reading the
chapter and in understanding all of the new teriminology.
On the othar hend, there uere some concepts (translation
end rotation,for instance) that the students claimed they
understood but that the teachers weren't sure the students
had completely gresped, And in general, the studente viere
more concerned than teachers spparently thought they were
about the "need" for studying transformetion geometry and
its practical velue.

This suggests thaet ve in the project should begin to
get more direct information from the students about their
recctions to the materirls, to supplement the teachers!
vieus, Afte:r all, these students are bright snd articulste.
Theugh they may lack the perspective on the curriculum that
a teacher might have, they should be reasonably competent
eratics of uwhat they are lesrning snd reasonably able to
convey their ciriticisms to us,

In the SSHCIS project many ¢f our "evaluation” acti-
vities have & supnort function--for instence, the pro-
vision of midyesr and final exeuin~tions for each course,
the development of special Regents enrcminations for our
clesses in New Yo i State, ond perheps eventually the develop-
ment of altern~tive college entronce examinations, These
activities, important though they msy be, take up the bdulk
of the limited time snd manpover ue can give to evelustion.
I don't see ruch vrospect of ouir belng sble to dd much more
in the vay of formetive evaluation then vwe are already doing,

At the risk of claiming virtue for necessity, then,
let me raise the question of vhether ve should attempt to
do more even if ve ctuld. Vhat I me2n is this: it has been
my experience in this project end in others that when uriting
textbooks for schssd children, methematiclans are gvided
more by their ovn internal vision of how things dught to be
then by enything else. Rational arguments from their cole
leagues can rd2ll off their backs like vater, Let me leave
the question for you to ponder, as I have would & full-scale
formative evaluation be any more effective in influencing
curriculum revision in a prdoject like durs than the informal
teacher-feedback/sporadic-testin§ nodel used to date has
been? I really vonder if it vwould be worth the effort to do,
even if ve c¢old,



