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© QVERSIGHT HEARING ON MATHEMATICS
* ACHIEVEMENT '

TUESDAY, OCTOBER 23, 1979 '

‘House or RePRESENTATIVES,
SUBCOMMITTEE ON ELEMENTARY, SECONDARY,
ARD VOCATIONAL EDUCATION, w
CommiTTEE ON EDUCATION AND LABOR,
Washington, 1).C.

" 2175, Rdyburn House Office Building, Hon, Carl D. Perkins (chair-
mzlbll\ of the subcommittee) presiding. -
embers present: Representatives Perking, Kildee, £rdahl, and
Hinson. . T .

Staft present: John F. Jeunings, majority. counsel; Nancy L.
Kober, majority staff*asSistant; and Richard 1. Eugenio, minority leg-
islative associate. T . ’

Chairman Perkins. The Subcommittee on Elementary, Second-

ary, and Vocational Education is conducting an oyersight hearing -

-, today on the recett findings of the National Assessment of Educa-

-~

\

tional Progress that the overall mathematics achievement of
American students has declined between 1973 and 1978.
~ In September, the National Assessment released the results of its

The :%bcommitteo met, pursuant to notice, at 9:30 a.m., in room -

2

1978 survey of math achievement. This report included, for the -

" first time, data on the change in math u‘chiev'emel_lt over a period
of tithe. The results were not encpuraging. The report showed that
the math achievement of 17-year-olds dropped by 4 percentage

L points, 13-year-alds’ achievement dropped by 2 percentage points,

-and Y-year-olds” by 1 point. y .

| The report a]so indicated that while computational abilities were
generally high, problem-solving ability generally declined during
he 5-year period. .. '
{ These results are not the only indication of a decline in students’
path, performance. SA']' scores and other standardived test scores
" Rave been falling for over a decade. . - ) -

i I think it is timé that Congress take a closer look at this situa-
tion. These findings and others like it have a great effect- on how
‘parerfts and the general public perceiye the quality of bur Nation’s
schools. 1 feel it 1s important for the subcommittee to consider the

meaning of these findings and what can be done about them, lest -

they be forgotten until the next National Assessment survey comes
out. ' - . o -
I also believe that it is very important that we debate these

l'indimj:i/becmlge a knowledge .of advanced mathematics is esgential \

to our
' - m '

{

5 LN\

ontinued supremacy in science and technology. And, if our -
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country is to overcome our current economic problems, we will
have to rely .more and more en innovations in loc\mol(_)gy'. _

For all of these reasons, today’s hearing is very important. Today
we will b hearing from representatives of the National Assess-
ment for Educational Progreds and thé National Institute of Educa-
tion 9n_lho survey findings and tHe yreasons behind the decline. We
will Also be hearing from representatives of mathematics teachers,
curriculum” specialists, and State boards of education. These Jit-
nesses will be testifying on how all levels, of government. might |
respond to these findingy, keeping in mind the primary role of
State and local governments in financing elementary and second-
ary education. S “ S i
X {Vo have a panel: Dr. Roy H. Forbes, director, National Assess-
ment of Educational Progress; 1. Edward K. Esty, senior research
associate, Teaching and Learning® Divisian, National Institute, of
Education; Ms. Kathy Schaub, agsistant director for program devel-
ypment, Assodintion for Supervision and Curriculum Development,
})r. ‘Shirley A. Hill, president, Natiopgl Councit of Teachérs of
Mathematics;*and Dr,.Wesley Apker _xecutive director, National
Association of Sgate Boards of Edyertion. '

"~ Come around,3the entire papef, as | call them and we will first
start out with Dr. Forbes: .

Identify yourself for the recprd, Dr. Forbes. We are delighted to
welcome the panel here. Without objéction, all prepared statements
will be inserted in the record. Mr. Hinson, did you want to make a
remark at this time?

»Mr. HingoN. Mr. Chairman; I<4ve no statement.

Chairman PerxiIns. Mr. Erduhll\i T '

Mr. ErpatL. No thank you, Mr\Chairman. 1 just wish to also
welcome the panel, and I am 1dbking forward to their testdmony on
what youhave described as a very key and important area. -~
v Chairman Perkins. Thank you very -much, and go nhw, D!

« Forbes, o . :

<

,STATEMENT OF DR. ROY 1. FORBES, DIRECTOR, NATIONAL
\ ASSESSMENT OF EDUCATIONAL PROGRESS

Dr. ¥ornes. Thank you, Mr. Chairman. | thank the committee
for inviting us to testity today. . :

The purpose of the National Assessment is to determine what
young Americans can do and what they know. If-is a uniqpe

cooperative relationship which js authorized by Congress, which is .
administered by the etrucution commissions of the States, and is a}
project of the National Institute of Educgtion. v

The Assessment conducts yearly. annual assessments in L0 differ-
ent learning areas: Mathematics, reading, literature, writing, .sci-
ence, social studies, citizenship, art, music,)and career gnd occupa-
tjonal development. We conduct the assessment by sampling stu-
dents ages 9, 13, and 17 years old, out-of-school 17-year-olds, those
that havé dropped out of school or have graduated early. When the
budget allows, we also assess groups of young adults 26 to 3b.

In ‘conducting assessments we try to gather answers to the fol-
lowing questions: :

What'is the current level of performance of the 9-, 13-, and 17- .
year-olds, otherwise what can they do?

1
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Docs that level of performance Show a declgre or ap increase
over a | to b year period? )
How do .you do various groups of young Americans, those stu-
dents from edonomically disndvantaged areas, or from somé_ of the
remarkable éthme groups; how do they perform in comparison with
the national averages; and are those groups of students changing
"Wise; are any gaps in performance closing, or are they becom-

st month, as the chairman indicated, we did relegse a repopt
deseribing the résults of an assessment which we conducted in
school year 1977-78, "and we conipared those data with information
that we collécted in school year 1972-73. : '

"What did we find? That fag the mostgpart students have a good
grasp of the.busig mntl)vnmtic facts, otherwise being able to add 6
and 3 or subtracting ¥ from 9, things of that wnature. Qver 90
percent of the 9-year-olds know these types of questions. When you

throw division at them, it is a slightly different problem.

Most students can compute whole numbers, although those per-
centages drop off when you again give them more complex prob-
lems. ‘- ’ ' : :

For example, 50 percent of the Y-year-olds, 84 percent of the 13-

year-olds, .and 92 pevcent of the 17-year-olds can add a column of

four twoddigit numbers. When you ask students though to multiply
or-to divide: those percentyges drop off. Most students can work
very simple word problems, but when you add additional informa-
tion in a word problem that is not needed in’order to work the
word problem, again the students ability ta solve those problems
dropg ragher deamatically. i -

I think ohe of the most astonishing ones: When presented with
an electrical bill, the 17-year-olds were asked to compute the unit
much informatiott on the electric bill. , » .

In one multiplication word problem, we gave the students strictly
a computation type of exercise, then we used exaétly the same
number in a word problem, and there is-a difference of 10 percent-
age points for the 13- and 17-year-olds’ ability to be able to respond
to the word Qroblom when they know actually how to do the

cost for electricity. Only 10 percent were able to do that® Just foo

computation. So it s in applying the confputation skill where we -

get into a lot of trouble. - .
Another illustration of difficulty with word problems: If you
show the 13-year-olds and the 9-year-olds a picture of a rettangle
and ask the distanges around, giving the dimensions, they are able
to do that, but whfn yoy give them a word problem where you ask
them to determine the amount.of fencing needed to close a particu-
lar area, where the picture is tiot drawn for them but is exactly the
sume dimensionsgol’ the earlier exercise] again there is a rather
dramatic drop i their ability to handle that type of problem.
The assessment result also shows that teenagers did not under-
stand the concepts of fractions, decimals, and percents. When you
ask them to estimate,thesum of adding two fractions, for example,
twelve-thirteenths and seven-eighths, only 24 percent of the 13-

year-olds and 37 percent of the 1year-olds can.correctly estimate

that to be 2, That was a multiple-choice type of item. .
- Ljat v :
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Only 36 percent of the 13-yearwlds and 5% percent of thv 17-year-
olds know what percent 30 is of 60, That is as '~ilm|)|(‘ a percent
problem as we could come up with. And ¥ percent pf_the age 13 and
27 percent of the age 17 can calculate what 1 perdent of 75 s
That provides a rather quick brief overview of what\we found in
the mathematical abilities for the 9-, 13-, und 17- -year -0lc

and the one in 19787 We found on th(' uvomgo thut 1 _yom-olds
performance dechined, by 4 spercentage points, the 13-year-olds de-
clined by 2 pvrcenmgspoints and the 9 yoar olds pérformance was
off by 1 percentage point. Again, when'l break out the different
types of items that we were asking these three ages, tfw mathemat-
ical knowledge type problems, essentially there were no chnngos at
all in the three dge groups. . "

When we “asked skills: that ipclude computational-type skills,
again 9 year pmlmmunw remained unchanged, but the 13 and 17
pqltolmunco did deeline in ‘mathematical understanding: Again, we
were picking up a percentage of the 9's of 2, and a 4 polcontugo
point. of the 13- and 17-year-olds.

I think the one that concerned me the most, as 1 was levu;wmg
the data, were the rather dramatic decline of the Y-year-olds’ abjli-

"ty to solve word problems. There was a 6 ereemdage point decline
£€ |

for 9-year-olds; the |3-year-olds had a three percentage point dlop,
the 17 year olds we had a 4 percentage pouﬁ drop. .

When we look at the way in which different groups of ‘students
were performing in relationship to either decline or increases, we
defined some encouraging ipformation in that. the gap that has.
existed. between performance of students attending economically or
attending schools that serve economically disadvantaged areds,
that there was a closuré of the gap in_performance by 4 percentage
points at both age 9 and age 13; otherwise the -ability of the
economically dlsudvuntnged people ut those two ages was begnmmg
to close that gap in performance between them and the way in

which the Nation performed. -

When 1 look at these results and 1 compare: it wnth data that we
have collected in reading and writing, science and citizenship, and
social studies, where we also have been able to report changes,
- there are three things that stand gut very strongly to me. -

First of all, the changes dccurring in educutlonul uchlevement of
the Nation’ s gouth are very complex. It is not a simple oveu%
decline as some critics of American educatign have claimed.

For example, with the exceptionsof tht'((mathematlcul problem
qolvmg 9 year olds have either been improving or remaining con- -
stant in thou performance in reading, writing, and mathematics.
In the area of reading, when we conducted pur assessment with 17-
year-olds, we/ found for the most basit type, the simpler type of
reading exeitise and test items, that the 17-year-olds
showed an improvement, but for overall reading, 13- and A7-year-
Olds showed very little change between 1970 and 1975.

But whenr we asked-—the 17-year-olds eqpecmlly—~questlons which
would measure their ability to infer front what they have read, we
werg hndmg a decline. So again, it is a matter of uppllcatlon of .
basie skills, fmore than basic skills.
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The diserepancies between the performance of certain grqups of
students”in the natipnal average still remains a critical problem.
The way in which students perform that go to schools that serve
the economically disadvantaged area and those ‘that go to schools
serving more affluent communtties, there is still a very large gap,
£ althoygh  we | have indieated some  closure in that gap in )
mathematics. | : S
. We also picked ap some closures in the gap in the area of
reading. So it would appear to me that there is a pos\}t‘ivo effect
. from the combined efforts to improve. the educational benefits of
- the economically \disadvantaged. We are doing something  right.
Finally. the major problem which appears to be developing is not
a lack of the most basic skills, such ag writing mechanics, math-
ematical knowledge and whole number - computation, reading “or
literal comprehension, but rather an inability to apply these skills..
The data indicate that students can handle the mechanics of writ-
ing, whole number computation and mathematical facts and defint-
tiong, and the-literal reading tasks. Declines appear in the higher
order skills— inferring from what is read, overall qunlilly of writing,
and mathematical problem solving—and this is the level to which’
we must addeess our concerns. Aiming our efforts at.an appropri-
ate level, for axample, the most basic skills, I believe, will not help.
the problem. 1 thinL it might even hinder it. '
Thank vou, Mr. Chairman. : '
[Prepared statement of Dr. Roy H. Forbes follows:]

Perprankn StareMent or Roy H Forues, DIRECTOR, NATIONAL ASSESSMENT OF .
] Enud§rionat ProGuress

The purpose of the National Assessment of Educational Progress is to determine
whit young Americans know and can do, -at a given point in time—and to mensure
chapges (growth or dechine) in their educatiohal achievement over time. The ‘pro-
grafn which represents a unigne couperative venture of the federal government and
the education community, i?n congressionally aunthorized project of the National
+ lostitute of Educmi%n and is administered by the Education Commission of the
Stytes . .

: &mimml Assessment monitors ten learning arveas: veading-literature, writing,
amathematies, science, socinl studies-citizenship, art, music, and career and occupa-
tional development. Representative national samples of 9-* 13-, and 17-year-old stu-

. dents, and in some areas, out-of-sehoal 17-year-olds (drop-outs and early graduates)
and young adults aged 26 through 35, are assessed. Fach learning. area s assessed
every four 1o eight years in order to gather data necessary fo answer the following

types of questions : \ .

1. What 1s the current level of performance by 9-, 13-, and 17-year-olds; for
example, what percent of the nation’s 9-, 13-, and 17.year-olds can compute using
whole numbers? ot ( . :

2. Does the data show growth or decline in student performance from the previous
nssessment(s) of the learning area; for ‘example, has the performance of 13- and 17¢
year-olds in the area of mathematical problem-solving improved of declined between
. 1973 and 1978 . . .

3 How do various groups of young Americans tend to perform in ralation to the

‘

rurniareas or disadvantaged urban areas perform in relation to the nation?
4 Are the differences in performunce by various groups staying the same or are
they changing over time; for example, have l'omuf
performance relative to the nation in mathematics? .
Last month, National Assessment’ reledsed the data from the second assessment of
mathematics. The data presented the level of mathematical abilities of Y-, 13-, and
17-yelwr-old students during the 1977-78 school year; the data also presented the
-changeg in students’ mathematical abilifies from the first assessment of mathemat-
ics (conducted during the 1972-73 school year)#to the sm?ond.’l'low did students do?

a

- .-

. ~ \

o . _ - -
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national faverage for their age gronp; for oxumpl«,-. how do students from ‘extreme -

es and blacks improved their |
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AssessmeTtt findings show that’ students appear to have a good grasp of basic
mathematics facts and simple definitions. Some highlights
Apl)roximutvly 9 percant of the Y-year-olds know the sums of basic addition faets
teg. 613, 8+ %) hetween 7O percent and 90 percent know simmple subtraction facts.
‘Over ™90 perceni of the 13- and 17-year-olds can answer ‘busie addition, subtraction,
and multiplication facts; percentages are slightly lower fgr division,
" Sixty-five percent of the 9-year-olds, 80 percent of the 13-year-olds, and 88 percen( -

of the 17-yeur-olds know that a centimetor is
measuring the length of ong’s thumb

}hu motric unit most appropriate for
' :

Fifty-seven percent. Y0 percent and 94 percent of the -, 13- and 17-yepr-olds
respectively can identify parallel lines. i " : o

Most students can compute with whole numbers, although percentages are lower
for more mu'\plvx',l,nultia)licution and division Problems. :

Fifty percent ait age’!

. B4 percent at age 13, and 92 percent at-age 17 can add a

column of four two-digit numbers; approximately the same percentages at each age
O percent, and 92 percent -vespectively) can subtract a three-digit
number from another three-digit nuniber using hurrowinﬂ.

Sixty-six percqnt of the l3-year-olds and 76 percent of the 17-year-olds can multi-
ply 671 by 402; 16 percent of the l3:year-olds and
divide 3,052 by, 28. .

Most students at all three ages can answer very simple word problems. However,
many students have difficulty with more complex word problems. On a simple
multiplication word problem that contains extra inforination not needed to solve the
problem, 56 percent of the d3-year-olds apswér correctly; 23 percent multiply all the

- numbers presented in the problem. Similarly, only 10 percent of the 17-year-olds can
tigure the unit cost Tor electricity when shown an electric bill that includes extrane-

160 s)or(‘cnt.

ous information.

50 percent of the 4 7-year-plds can

that use thé same numbers. On one multiplication word

assessment, 20 percent of the 9-year-olds an

ore students can do computation than can solvg word problems

Vroblom includcg in The

77 percent of the 18-year-olds ¢hin solve

the i)roblom correctly. However, when given the same numbers as a computation
pereent of the Y-year-olds und 84 percent of the }3-year-olds multiply

- problem, 34
accurately. |
The NAEP data also indicate that students ma
problems. While they may /possess the basic

knowicg

not be {thinking throt&h" the
¢ needed to solve the problem,

they appear tp-have diffidulties with the problem if it is not presented to them in a
manner which calls to mind the needed algorithm or “rule’.

About,60 percent of the teenagers know, that the sides of a

or xample:
uare equal in length,

and about half of the 13-year-olds and nearly three-quarters of the 17-year-olds can

calculate the area of a rectangle given its length an

width. Yet only 12 percent of

the 13-year-olds and 42 percent of the 17-year-olds can successfully figure the ared of
a square when the length of only one side ts shown,

Forty percent of the 9-year-olds and 69 percent!)f,the 13-year-olds can calculate
the "distance around” a pictured rectangle.wigh two dimensions given. But only 9

petcont at age 9 and 31 percent at age 13 ?}l‘\ determine how much fencing is..

needed to go around a rectangular garden wi

pictured.

the same dimensions that is not

Thirteen-year-olds are asked how many cars, ench ‘holding a certain number of
passengers, ar¢ needed to transport a group of people. About 20 percent correctly
round their answers up to the next whole number, but nearly 44 ?ercont give the

r

exact answer to the division, forgetting that théir andwer means a

action of a car.

Assessment results also indicate that teenagers do not understand the concepts of
fractions. decimals, and percents. For example:

When asked to estimate %3

»

percent of the 17-year-olds select the correct choice, 2.

In estimatin,

* 13-yenr-olds &
answer of Hl.
Only 35 percent of.the 13-ye

5; 2560 divided by .5, 25 percent and 39 percent
olds respectively angwer 500; the largest percentages of students,
ynd, 47 percent of the/ 17-year-olds, ignore the dgeimial point, giving an

t ¥, only 24 percent of the 13-year-olds and 37

of th‘&l:} and 17-year-
1 percent of the

percent B0 is of 60; only 8 percent.at nge 13 and 27 percent at age 17 can calculate
what four percent of 75 is. o .

About one-third of the 17-year-olds do not realize that b percent means § out of
100. Forty-nine percent of the 13-year-olda and 58 percent of the 17-year-olds know

that morefthan 100
This provides a

rcent of a number is greater than the number itself. o
rief overview of the current level of mathematical abilities

nossessed by young Americans during the 1977-78 school year. But has the perform-
ance of stddents improved or declined since.the first mathematice assessment corp
. - .
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ar-olds and 58 percent of the 17-year-olds know what
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ducted durmg the 1972 "Il}h(x)l‘y(-m"’ To answer this question, National Assess:
ment, has melided o number of items m both assessments

The assessment data show that overall mathematics achievement has declined
oyer the five year time span On the avernge, 17 year-olds m 1978 performed 4
pereentage points lower than 1T-year-oldy in 1973 and 13-year-olds performed 2
percentage pomnts fower than 13-year-olds five years before. The decrense in 9-year-
olds performance was about 1 percentage point However. valunble insights nye
pmned when one congiders the rosults for the various components of mathematics.

When one considers the area of mathematic knowledge which includes itemns
stressing recall and recognition of facts and definitions, there iy essentinlly no
change In the performance of 9. 13, and 17-yearolds between 1972 and 1978,
Within the nrea of mathematical knowledge, 1t s interesting to note that knowledge
of metrie ternmnology increased substantinlly while knowledge of English units
appears to be declinmng. . )

When one examines the area of mathematiceal skills which involves the ability to
manipulate mathematical symbols of use an algorithm (e g.. adding a column “of
numbers, readimg information from a table, or solving a given equation), the per
formance of -year-olds remaing unchanged between the two assessments. At age 13,
there 1sa 2 percentage point decline; at age 17, there is a b percentage point Yet
the teclhines for teenagers appear to be tied with their difficultios in “_/nr&(ing with
fractions, decimals, gnd percents. . .

The arca of mathematical understanding involves the ability to grasp the princi
ples underlying various knowledge or skills: it often requires students to translate
knowledge of skills from orfe formy to another. Thirteen-year-olds declined 2 percent-
age points and 17-year-olds declined 4 percentage points in this avea. )

The final area to be~onsidered is that of mathematiéal application qr problem-
solving  Problem-solvipg requires the ability to-determine which facts, algorithms,
or understandings are relevant as well as the ability toapply the needed grocesses.
It perhaps represents the ultimate goal of mathematics education. In thi®carea, Y-
vear-olds decline by 6 percentage points, 13-year-olds by 3 percentage points, and 17-
year-olds by {4 pereentage points during the five years between asgessments.

The data presented above describe the performance of the nation at each age
level How did some of the different reporting groups do? | -

At ench age level, males and females showed virtually identical declines in
performance T)('twoop 1973 and 1978 [Thus, differences between males’ and females’
achievement remained constant over. the Tive-year period. At ages Y and 13 Mthere
are no differgnees between overall average performance by males and females. B
age 17, mples have about a 4 percentage, point advantage over fetales in .()vurnﬁ
mathematics achievement. ) N

Black students at ages 9 amd 13 performed closer to the national level in the 1978
assessment than they did in 1973, While black 9-year-olds were, on the average, 16
percentage points below the national level of performance in 1973, current results
show them to be 10 percentage point low the nation. Blacks at age 13, whose
performance averaged 21 percontage Toints below the national level in 1973, in 1978
narrowed the gup to I8 percentage points below the nation. In each asgessment,
blacks at age 17 performed, on® the “average, about 17 percentagd points below the
national level.  * '

At ages 9 and 13, the differences between performance of students living in
economically depressed urban arens and the nation also becgme smaller between
the two mathematics assessments. Nine-year-olds living in such communities per-
formed 13 percentage points below the nation in 1973, but only 9 points below it in
1978 Performance of 13-year-olds living in such areas averaged 18 percentage poiits
below the nation in 1973 and 14 percentage points below it in 1978, Perfarmance of
l7-year-olds living in economically depressed urban areas nveraged about 12 per-
centage pomts below the national K.-vul in each assessgent. -

When thg results of the mathematics nssessments u\considbrcd.with the previ-
ously reported changes occurring in the areas of reading, wtiting, science, and socinl
studies-citizenship, the following observations can be made: .

1. The changes occurring in the educatidnal achievement of the nation's youth are
complex. 1t is not a simple, overall decline ng some critics of American education have
claimed For example, in the apea of science, the declines appear to have tapered off
at ages 9 and 13 Indeed, when one looks at science in terms of biological and
physical sciences, one finds that 9- and 13-yearolds made gains in the biological
aren which are oftset by declines in the physical sciences. While the performance of
17-year-olds has continued to decline in seience, the declifies between 1977 and 1973
are smaller than those found between 1969 and 1973 With the exception of méth-
ematical prablem-solving, 9-year-olds are either improving or remaining constant in

7}
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-+ thew performance i writing, re u(ﬂm, and nmtlu-mutuq In the area of reading, 17-

year-olds” have shown improvement when dealing with the most basic of reading
tasks When conswdering all aspects of reading, the performance of 13- and 17 year

olds showed hittle or no difference between 1970 and 197! ),.h()W(‘\'(I downward.

trends were found for bothy feenage groups when looklng at inferential comprehen:
sion and reference skills Al thees age groups showed dechnes n performance: tn
lh( areds of socil studies and utm'nthp

% The discrepancy, between the performance of certam groups of students and the
lmlnmml avernge still remauns o eritical problem However, the pssessment data
does provide some encourngement hitre At age. 17, students from disadvantaged
urban areas showed approxtmately a d percentage point increase and those whose
parents had no high school education showed a 4 parcentage poant increase in the
most basi obarending skills At age 9, students from disndvantaged urban arveas
showed an ncrease over twice that found for all 9-year-olds. When one adds the
mathematics resultg to thns, it would appear that there is a pesitive effect from the
combined ‘efforts to umprove educational benefits for the economically disadvan-
taged :
1 The major problem which appears to be developng is not a lack pf the most
hasicgkills, such as writing nechanics, mathematical knbwledge hnd whole namber
mm‘m(m reading tor hiteral comprehension, byt rather an mability to apply
these skills The data indicate that students ean handle the mechanices of writing,
whole number computation and mathematical facts and “definitions, and the literal
reading tusks ' Declines appear i the lnhhm order cognitive skills- -inferring from
what .is read. overall quahty of writing," and mathematical problem-solving - und
this is the level to which we must address our concer ns.

Chairman Prrkins. All right, our next witness is Dr. Esty. .
Let .me say this hearing is so interésting that 1 would like to be

"able to hear.every witness, every word, but we- have a caucus over .

on the Housc tloor at 100 clock the Dmnocmtw (Juuuub, 50 Mr

Erdahl will be in charge, - . _ b .

[Discussion off the record.). =~ - - ' .'__ R

-
.-

STATMENT OF DR. EDWARD T. ESTY, bl'Nl()R &f*}bh.‘\llfﬂ* ASSO-

CIATE, TEACHING AND lhARNIN(- PR()(.RAM NAT l()NM, IN--

STITUTE OF EDUCATION A

br. Esty. Thank you, Mr. Chairman. .
My name is Edward Esty, and I am a senior associate with- the

“teaching and learning program of the National Institute of Educa-

tion (NIE), where 1 am leader of the mathematics studies team.
As you know# NIE is the principal Fedgral- agercy concerned
with supporting research and development in education, and in the

1978 education amendments lodged responsibility for supporting

the National Assessment of Educational Progregs in
I am accompanied by dJetfry.Schiller, who i Assistant Director
for the NIE program on testing, assessment, and evpludtion
I wquld first like to summarize briefly a few of,
the latest NAEP mathematicg, results: One, mogt children can do
- two, there’
ctions, decimals,
in applying com-
selves; an four,

weaknesses in more diffcult computations, with
and percents; three, children have more difficult
putational skills than they do with the skills the
there are weaknesses in higher level skills. =~ -

As you know, the first mathematic assessment wad done in 1973
Mr. Chairman, you have stimmarized the sllght overall drop in the
mathematics score that we have seen it those 5 years.

As Dr. Frobes méntioned, it is encourtiging that wé are closing
some of the gaps. The scores of blacks, especially of black 9-year-

olds, have improved. In 1973, black 9-year- olds scored 15 percent’

I o S
<Ll .
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below ¢he-
helow. Black 13-year-olds went to 13 percent from 18 percomt below.,

Black,17-year-olds were 17_percent below in both assessments.
There have beenti prgveinelits in areas for all populations. For

example, - dramatic ging -\@re, shown in knowlege of the merit

system measurement, T h - S o
While it is certainly proper to be concerned about the g]ig_ht

" nificntly below the national average at all age levéls.

Another \Wway of separating the ‘population into groups is by
NAEP's type of community—advantaged urban, extreme rural, and

national avernge, while in 1978 they were 10 ‘perceng‘ﬁ"

« .

~

ovpr_éll_drom in performance, I am more concerned about jhe tre-
- hendous disparities among groups. Kor example, while blacks have
' -made improvements over the past 5 Years, still- they pertform pig-

" disadvantaged urban. At all three age levels, childrerr from advan- |

*, problems. ~~

taged urban areas score better than those from either of the other
two groups. But while tha relative performance of the extreme
rural group improves with- age, the relative performance of the
disadvantaged urban-grou actually declines with age. .
‘Another area in which differences in blacks and whites appear is

in taking courses. NAEP gathered data on what @urses the 17-
year-olds -had taken in high school. Seventy-five percent of the-
- white students had taken algebra I, while only H5.percent of the
. bfagk students had. Similar differences .are apparentiin geometry

and algebra II. _ {

I think that the most startling indication ©of the diffexgnces
among groups.is that white 13-year-olds scored better than black
and Hispanic 17-year-olds. The same differences occur among types

“of communities—13-year-olds from advantaged urban areas scored
hetter than 17-year-olds from disadvantaged urban areas. . .

It is very difficult to pinpoint, the ciiuses behind the overall drops

in Egrformunce in mathematics over the past § years. As Dr.

For 8 indicated, there might be all kinds of social factors that
thight be contributing—possibly TV viewing time to increases in
the numbers of single-parent families. As far as mathematics itself

- 18 concerned, the biggest change has been the back*o-basics move-

ment, in concert with the increased use of minimal conipetency
tests. .
In particular, we see the following trends: There is now much

Jmore emphasis on computational algorithms, that i8, -rote proce-
* "dures for finding «answers to computational exercises, and on other

mechanical procedures. For examiple, different kinds of percentage
A ] .

.

;)
’

- Word problems are now streamlined to lower reading démands.

Texts are organized so that word’ problems at ends of c}\z:ptérs use
whatever skill wgs just taught in the body of the chapter, so
stpdents do not have to think' through the problem to see what
must be done. These trends are encouraged not only by the back-to-
basics movement, but also by the content of some minimal compe-
tency tests. ’ ¢ )

+ Furthermore, higher level skills, like estimation, are not suffi-

ciently stressed. Often students are not allowed to go on to higher- °

level problems until earlier skills. are masteted. This' limits expo-
gure Lo a wide range of mathematical situations that they might

otherwise encounter.

\
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I want to mention a related’ 1S8UQ, ‘even thongh it may have little
to do with the declines. There hag been no concentrated effort to
« improve the (ality of mathematics teaching during the last”h -
years. Indeed, many olomontnrv teactrers have tnken o mathemat-
ics beyond what they had in high school. '

- tn general, it appenrs that what js being taught {5 what is being

T learned. We see this®in the ‘}(lthfu(,t()ly performance on the lower
devel- gkills, the great improvement in knowledge of. the metric
sysgtem, and’ untolgunutely, in the dlop in performance on the
_higher level problém solving skills.

y own pmsomxl view is that the back<to-basics movement has
carried with it ‘Boine attendant costs. People’s attention has been
directed toward the lowest level skills, often in connection .with
puper and pencil computation. Thig is hot what we need today. We
need expanded notions of basic skills, much as the National Coun-
. cil of Supervisors of Mathematics has proposed in theu position

paper on basic mathemmatical skills.

fdldn t realize that Shirley Hill was going to be here today. She
is the president of the National Council of Teachers })t Mathemat-
ics But 1 want to quote from something thnt she said’ very recently
about the assgssment results: ‘ .

The nu-musmblv conclusion to be du-rivm_l' from ‘the results of the second national
assessment of mathematies g that there is a critical negd for attention to higher
order cognitive skills. Reagoning, analyzing, estimating, selecting appropriate infor-

~mation, and nferring, these are basic skills that are essential to the effective
application of mathematies

. o |1 have attached copies of the statements from the National Coun-
. 7 il of Supervisors of Mathematics and the president of the National
ot founcil "of Teachers of Mathematics to my statement, and hope
% “that they will be inclyded jn the hearing record.

|'The information referred to abgwve follows:]
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" NATIONAL COUNCIL OF SUPEAVISORS OF MATHEMATICS
POSITION PAPER ON .
\, - BASIC MATHEMATICAL SKIALS - .
L :

* INTRODUCTION

“ H - h 2
RATIONAlF ,{OR THE EXPANDRD DEFINITION

.

Tho cowontly papular stogan Back to Ihe Basics
has bacama a tatlyiagg cry ol myany whio parcerve o mised
lor cottmo changns an oduc ation Tae rosull 4 4 looned
that bas gun Y consuterabla momenlan and has
nutiated demanfis lor progiams and evatuations which
emghabiza nanwly defined skalls -
Y Mathgnsahes odu ators thamselvos  under
considarable proasaim froan boarda of - adag ahan
legisiatures andg citizons  groaps who arg denianding
matruc ional progenms which will Quaeantos at ginst
hoo of conipalabional shatly b emdory gathieingle s
W ANION NavEe o pPIessot 4 nued e Lantymig whal age
e basw skills neadod By stinlenfy who hope to
parheipale succosshifly i adult soeioty

Thn narrow dnfindion of hasy skills whe b (-qunln-i
mathemane at compatoncq with compatahiongl atihty
has evalved a4 a rosatt ol sevoral foar o

1 Do tirung scanos on standan sl ac pygimpng

Iostec aad 1 olfoge antiancue dxanunations
S Heachops 1o e iosatts gl iho Nalonat Agsees
monl of T ducational Pragioess

hrvd

Vo Hading cosls of addon alion and ang TR0 e
manedy 1o accountalality
A shiting ampbank 1 athemalics wdad atron

from cartw nlaniconlent ta msiad tooatmplhods
ani altornalives N
WCeasnd awaroness ol e need Lo growddn

remtdial A compensahog, prograns

6 Tha widosproad pablicidy givess o o b ol e

Above Dy the media

This widespusad pabhcoty m pachonbar has uon
wrnted nocat tor action lrpm govainmental agencros
oducalonal oigarzatons and cogmanty grongs In
responding to Thosa calls the National Institate of
Edgcation adoptad tha area ol basic skals ns n magor
pripety Ty osalted A0 o Gonlowence oo Basn
Mathamatreal Skl and Lewrmag heldan Lychd Oio
11 Ot tobar 1974

The National Couanail ol Sapraivisors of
Mathematics INCSMY dunng the 1926 Anpual Mueling
i Atania Goorgia motan a spoecal session to discuss
tho Ervic il Conteronce Repart Moto 1han 100 membors
patticipating 0 that sasswon oxpressod thg naed for o
uniftnd posthion on basic mathomata al skills which
WOUld anablu them to provade syt oftachive leadorship
within Ihak respactive sehont systoms 1o give adequate
rationale and duacthon in [heu tasks of implemanting
basic malbomahes ragraims and Ly appropaately
axpand the tdolinition of basic shills Honce by nn
ovarwhialming majonty  thay mandaled he NCSM 1o
astablfkh a task tarca to ormalate a posdtign on basic
mathematical sk¥ls Thig statement 1 the edsult of that
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Trn Ao imany ron30hs why basic skills migst
mcluda maord  1han computation  Tha prosent
tochnologie al socmiy taguares daily use of such skills as
ushimating  probtem solving  antarproting data

orgamizing  dnla ndgsanog proache ihg and 7|pply||\g‘

mathermahice 1o ovefyday situations The changing
aeeds ol socnly  the eaplosion of the amount of
Huanttative dala and tho avalabildy of computers nind
calculalors demand a redalinmg of the paontiex for
basic  matheomalics  shitts  In - recogmition ‘zl the
viadequnty of computabion along NC‘!}M 1% going on
weond as providiog both a guneral List of boasi
mathomatical skils and a clanficaton of the noott to
Sueh an expanded daftrution of basic skills

Any list of basie shills mast includo ¢ ompitation
However  the nle of cogputational skills an
nmthemahes must e seon an the ight ol tha
conlnbutginn they  make 0 on's abibly o use
mathematicys i oviryday loving  In asolation
compulntionnl skilla contabute tttle to ona’s ability to
parhcipate i mamatream socely Comtunad attectivaly
with 1he other skl arens they brovido tha learner wilth
the boate mathnmatical ul)-‘ly modod by adulls

A

DEFINING BASIC SKILL8 -~

A}

The NCSM ‘vinws bnsic mathematical skilly as
fnlliny ander ten vitnl arnas The tan skill areas are
ntorceintod andmany averlap with gach other and with
ather disciphnes Al are hasic to pupils davelopment of
the atulily Lo reason offectivoly m yarned sitaahions

This oxpanded hist 14 prosont§d with the eonviction
thnt  malhamatn's eduention must  not
computational skills to the neglect ot other criical areas

"ot mathematics  The ten components ol baalc
mny)nnmln al skills are histrd botow  bat the order of
theft hishing should not be mterprotad as indicating
oither o pnarty  of unportance 3 a soequence for
leaching nnd learming

Furthormaore  as socly changes our idons about
which skills are basic also changs For example. today
our stydents should tearn to mensue 1n both tha
customary and matric systema bat m the fiute the
sgnificance of the costomary syatam wiit be mostly

-~ Wistareal Thergwill nlso be incteasing amphasis on

. when and Now to use hand hisld ¢ ndeulatoes and oTher

electrone dovices i thathomates
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NATIONAL ANSKENMENT OF EMUCATIONAL PROGHESS

.The vesulta of the second national assessment of mathegatics reinforce the warn-
ings that profesgional organizations concerned with nmwwnmlicu education have
been stressing in recent years. An excoessive narrowing of the mathemntics curricu-
Ia {in the namge of “Back to the Basics” —to the lmwli(umiati(‘ {earning of computa.
tionp] akills is detrimental to the davelopment of yroblem solving.

\J:;il«y students displayed a fairly high level of skill in whole rumber computation
in the assggsment, their abilities to apply: these skills to the solution of realistic
problems wofe significAntly lower U 1 obvious that thefe is little benefit to be
guained by’ ¢oncentrating extraprdinary efforts on computing skills tind minimal
competencies if our graduates cannot effectively apply nm&unimlica in the real’
world. The¢ assessment results present convincing evigdence that we cannot simply
assume that if students perform well on tests of lgwer-order skills, then they can
consequehtly ude those skills in solving real-lite problems. Al)(;':ulrvly. the Iatter is
our primary objective. ’ . :

Thronghout the NAEP reports, there is evidence that students proceed mechani-
cally and thoughtlessly through Problems, seeking a fiimilinr voutine or a rigid rule
to apply In niany instances, a cyreless reading of what is called for is apparent; in
others, one finds n common failure to note that some answerl are not realistic o
even reasonable. Students often appear to lack a basic sense of quantitative! relas
tionships While a reliance on ‘drill and rote memorization of rules will produce a
goud showing on tests of shurt-term retention, this relinnce also creates a mind set
that is antithetical to insight into the essence of a problem. :

The inescapable conclusion to be derived from the results of the second national
asgessment of nathewiatics is that there i8 a critical need for attention to higher-
order cognitive skills. Reasoning, analyzing. estimating, selecting appropriate infor-
mation and inferring ~ these are basic aﬁills that are essential to lt)w offective
applicagon of mathematics,

The NAEP mathematics report shonld be invaluable to teachers, mathematics
edbcators, curriculum developers, and school policy: makers in identifying areas
where ‘incrensed efforts are needed. Forenfost among these arens are decimald,
fractions and percenta. All are increasingly important to the development of knowl.

- edgeable consumers. As the calculator becomdes an indispensable tool, the under-
standing and use of decimals assumes a more prominent place in problety solving.
Furthermore, the disappointing assossment results on algebraic items suggest the
noeed to reexathine instructional methods, content and the placement of algebra
courses in the curricnlum for some students. .

Responsible readers of the NAEP reports will recognize that simplistic judgments
about the overall mathematics success or failure of students, schools, teachers or
socicty cannot be made from such assessments. Nor was the assessment program
designed to elicit such judgments. 1t is the identification of strongths and wenkness-
es that will provide guidance to mathematics4onching—not condemnation or praise.

But“the challenge of the assesgment results goes beyond the education communi-
ty. During much of this decade public dmmms and pressure—and often, resulting
legislation—have placed predominant attention on minimal skills. Testa have been
developed to measure the “accountability’ of the education community to this
mandate. Consequently, mathematics textbooks and tests consisting of computation
and routine word problems have flooded the market.

Many schools and teachers have responded to public pressure by focusing wainly
upon the materials to be tested ot on areas most easily and quickly affected by
concentrated classroom offort. Less clussroom time has been devoted to the process:
es of problem solving than te routine processen. Indeed, the pathetic new definition
of the "3-R's" is "rote; routine responses.”

Public opinion should influence educational choice. But the clear message of the
NAEP mathemutics reportg is a chul_longo to the public at large. The public must
reexamine its present priorities and weigh the results of a mechanistic rote-skill
curriculuin against the need—now and in the future—or problem solvers with the
flexibility to apply their knowledge in unexpected ns well ag routine ways. ~

Dr. Estv. What is NIE doing? The National Institute of Educa-

tion has two major overall goals, namegly the enhancement of edu-

" cational equity and the improvement of practice. We pursue these
v - ' : ) ' ~
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. goals in mathematics through both research and developnrent ac-

tivitigs. . . .

Let me give some examples of the gorts of things that we are
doing. For example, one group of r@smm‘h\g\mntﬁ 15 Jor projects
that examine how membgprs ()} various minority groups fare with

mathematics, both at the school level and also in adulthood.

NIE also supports the Ugited States participation in the Second
International .kllud_v on Mathematicks The National Science Foun-
dation 1s involved in this, too. Fortunately, two of the lévels in-
volved in the international study are the same as the NAEP popu-
lations: 13- and 17-year-olds. For the first time, we hope to be able
to get longitudinal data on teaching techniques that are most effec-
tive In promoting mathematics learning at those critical ages.

Another project that is-directly related to the NAEP findings is -
the Comprehensive School*Mathematics Program at the CEMREL
laboratory in St "Louis. CSMP is a program for children of  all
ability levels in kindergarten through the sixth grade, It puts most
of its emphasis on the kinds of thinking and analytic skills that 1
have just mentioned. ‘ ' ‘

The program is being extensively field tested with considerable
success. Children who are in the program perform on standardized
computationtests just as well as those who are not in the program,
but they do significantly better on tests of higher level skills. Most
encouraging is the fact that childrén from inner-city sections of
Philadelphia and Detroit age doing very well with it. ™

The last major project that 1 want to mention is one that is just
beginninge le!I 18 collaborating with the National Scimce Faunda-
tion in a program that is designed to discover the niBst effective

uses of the new microprocessor teclhology in mathematics educa-

tion. Clearly many of the rote skills that we have 'been emphasiz-
my so much recently will be of limifed value in the future, when

calculators and computers will be even more in evidence than they .

are now. It is our {)vliol‘ that the new NSF-NIE joint effort has

great promise for improving mathematics education for all of our
children.

Thank you. :

~  Mr. Ervam. [now presidingl. Thank youw very much, Dr. Esty.
The next person on our list iiwr(' is Ms. Kathy gchuub,

,

STATEMENT QF KATHY SCHAUB, ASSISTANT DIRECTOR FOR
PROGRAM DEVELOPMENT, ASSOCIATION' FOR SUPERVISION
AND CURRICULUM DEVELOPMENT '

- Ms. Scuaun. Thank you, Mr. Chairmai
Mr. Chairman, members of the subcommitee, tl‘unk you for this
opportunity to speak on behalf of the Adsociation' for Supervision
and Curriculum Development. 1 am Kathy Schaub and 1 am assist-
ant director for prdgram.development and .research. We are a
- professional association of more than 35,000 educators, mostly su-
pervisors and administrators in elementary and secondary school
systems throughout the country, and as such we are deeply con-
cerned with this unwelcome news from the National Assessment
report on mathematics, s
}l‘he finding that the mathematical problem solving ability of
American secondary school students has d'ropped over the past 5

v
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years is no less than dismaying. In a time of increasing technical -
sophgsticatidn it Is moreé important than ever that the students in
our care are not only able to cope with ev@ryday -demands of
ordinary computation, but are also prepared for the challenges to
come in theit future schooling und occupations.

We cannot be sure what all’the causes of this decline may be, but
the NAEP findings are consistent with a numbgr of other studies -
which deaw similar, if not identical, conclysions. ‘I ,

It 1s important to note, we believe, that the high schbol students .

‘'who were tested in this assessment received their elementary

“school training i mathematics during the late sixties and late

seventies, a time of substantial curriculum refofnt, in. American
schools. Projects supportegd by the National Science Foundation And
other agencies brought together university scholars and c¢lassroom
teachers to prepare.new programs that were tested, refined, and
instituted on a wide scale. : _

In generalgpreat emphasis was placed on what we term “inquiry

teaching™ aimed at developing student ability to think abstractly

and solve problems more creatively rather than strictly by rote
computation. - ' -

To determine the effects of this reform movement, the National
Science Foundation sponsored o series of studies. The findings,
published last year, indicated that most of the' programs were no
longer being widely used. Observers vigring classrooms feported
little effort to individualize study and little teaching inquiry. Much
instruction was aimed at getting students simply to remember the
contents of textbooks. Many teachers told observers that they no
longer believed—if indeed they ever had—that precious class time
should be used trying to get students to investigate problemgs and
think ¢reatively about. finding solutions. It was important, they
argued, for st ud):‘nts to learn the basie skills. _ :

Anyone who does read the NSF.reports could have predicted that
students would probably not do ‘well on tests requirtng’ higher

~levels of thinking. American schools, sensitive as they are to public

Q
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opinion, have responded to calls for back .to the basics by emphasiz-
ing mechanistic skills more than creativity and understanding.

Many of the members of our association oppose this trend and
continue to press for a broader definition of the aims of education.
Certainly we are committed to the importance’ of basic skills and
we know from. recent research that direct ihstruction is effective
for some purposes. But we also believe in balanced education—
education that includes both computational skills and use of those
skills in meaningful'ways. ' -

Most people would probably agree that students should under-
stand mathematics so they can use it intelligently. Yet the move-
ment known as the new math, which sought to make mathemat-
1ics more understandable, failed to reach many clagsrooms and has
largely disappeared ftom the rest. Some aspects of the new math
may have been ill advised, but the current retreat to drill on
caomputation is surely not the solution, ‘ .

One of the main reasons for failyre of the new math and teach-
ing for inquiry was that teachers and administrators did not re-
ceive adequate training to use the mwew programs. The same may be

said for other current Federal efforts in education! One new em-
t
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phasis aftor another is announced. in Washington, but with no
solution for” the basic’ problem, where will teachers and principals
find the time to learn new uppr(m(‘hm or the resources to imple-
ment them?

Another nagional study pxovndm some clues as to what qhould be \
done. A survey by the Rand Corp. showed that many special pro-
Jects oporated- with Federd funds'did not bripg lasting dhanges in
the school districts where they were attegptdd. Rand investigators
recommended a different strategy for F&deral efforts to improve
education. Rather than sponsoringfa host of categorical programs,
ecach with its own ussumptim&%
ernment should strive to build the capacity of local school districts
to manage the process of comprehensive change. In short, more
Fedeyal tfunds would be directed toward providing tuunmg for
teachers and administrators.

The - Association ftor Supervision and Curriculum Development
supports these recommendations. Categorical funding of innumer-

able special emphases has contr ibuted to lrngmentutlon and demor--

alization of American education. The best way to improve educa-
tion is to improve the capabilities of individual educators ‘and . the
schools in which they work, / \

Existing services designed to help local school districts should be-
contintied and made more accessible. For oxumple the Nzltl()nul
Diffusion Network’s collection of education “programs that work”
includés a number of nationally validated mathematics programs
that have already demonstrated success in teaching problem solv-
ing skills. Before teachers can use such programs eftectively, they
need thorough training. .

But first, they have to be aware that such plogrums exist. Dis-
semination networks have been established to provide information’-
to educators on many specialized topics,” but they are not well
organized gr coordinated. One of the first priorities of the new
Department of' Education QhOllld be to consolidate these informa-
tion services.

A common concern of the unmu]tants who reviewed the National
Assessment findings was that mathematics textbeoks do not pro-
vide enough practice in problem solving. We would encourage the
‘National Institute of Education to analyze the most widely used
texts Yo find out if that is frue. In fiomg 8o, let us keep in mind
that the development of text material is not a one-way street.

Publishers print what will sell, and what schools are buying
these days are the basics. In other words, the qality of materials
18 partly dependent on the attitudes and professmnal skills of those
who will ‘use them.

That brings us again to consideration of what the Federal Gov-
ern can do to strengthen American education. 1 believe the
mo itful strategies are those which make information readily
available, whi¢h improve the capability of local school districts to
manage the change process, and which provide for comtinuing pro-
fessional training for teachers and other educatdrs. Thank you.

Mr. Erpbant. Thank you very much, Ms. Schaub, for presenting
Dr. Ebersole’s testimony to us this rhorning. Next we will hear at
this mne from Dr. Shirley. Hlll : . “
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STATEMENT OF DR. SHIRLEY HILL, PRESIDENT. NATIONAL
) COUNCIL OF TEACHERS OF MATHEMATICS

Dr. Hiu.. Thank you, Mr. Chairman. .

[ would like to thank the subcommittee for the oppormunity to
appear here on behalf of my organization, the National Council of
Teachers of Mathematics. -

I would like to say that we in that organization in mathematical
education professionally, did -welcome the NAEP publication of

- resultd, nbt begause we were pleased with those results, but be-

causa wethink it is extremely important that periodically we have
benchmarks of this kind.that tell us- where we 3r0. what our
strengths ant weaknesses are.

I was rather disappointed, in fact, with the media coverage of
those msults, because of the preoccupation-with decline only, and 1
think the major message of those results was not in evidence in -
most of the media coverage. ; ;

These are thg kinds .of things that we in our profession have_
been trying to warn against, frankly, for sometime.
~ Looking at change, whether it is decline or increase, has to be
analyzed very carefully I think. First of all, the items that measure
change in this test constituted only a small part of the total, and it
is easy for averages to be misunderstood unduly by atypical results.

But more importantly, secondly, using increases in tegt scores as
a sole criterion for a success fails to take into account the fact that
the needs of society change over time. b -

To us, the important message of the results of the NAEP gssess-
ment were the clear indication of a pattern of strengths and weak-
nesses and a clear reflection of where emphasis is currently .placed
in the instructional program. As you heard, the results were gener-
ally good in the computational skill area which for many people is
the “third R”, but the results involving the application of those
skills.to problems, whether routine or nonroutine, were dismal.

Evidence of higher order of ability, such as reasoning, inferring
or in simple estimation skills was notable for its absence. Surely it
i8 clear tﬁat expertise in skills such as computation is of no value
unless the student can apply those skills and the ' knowledge
learned to the solution of reaf problems.

I will say the rebults of the second assessment came as no partic-
ular surprise to those¢ of us in the professional organization, in
mathematics education. As early as 1974 and 1975 there was an
NSF funded study by a National Advisory Committee on Math-
ematics lﬁq'c‘ation that at that time noted several years of a very
narrow emphasis in the schools on computation, symbol manipula-
tion and mechanistic learning. That report warned of the danger of
informing problem-solving ability and the ability to apply gkills.

It also warned that excessive attention to minimal competency
could result in those minimums becoming ceilings of performance,
and [ think there is considerable evidence today that that is indeed
what has happened. ) .

This limited fbcus that has been described by several people in
testimony has been building over the entire decade. Dr. Esty men-
tioned the National Council of Supervisors of Mathematigs position
paper on basic skills. That is an affiliate of my organi n. And
in 1977, under contgact with the NIE it published ifs” position

£
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apaper, which has boe 0 adopted by the Natjonal (ounul of Teachers
, of nthenmtl(q
. It urged a broadening of the definition of basic mnthomntlcnl

skills to such things as problem solving, applying nmthenmhcs,
estimation, computer literacy,.and several others.

I do believe that such suggestions wRigh came prior to the publl
cation of the NAEP results have fallen largely on deaf ears. The
reasons are undoubtedly complex but one of them, I believe, is the
‘present inordinate influence on the unnuxlum of tests of minimal

_competency. - .

I hasten to add that peither 1 nor my l\rolossmnnl organization

oppose tests, but we:* C()‘

sider th 1y one component of evalua- -

tion, and. even the best of them are restricted in what they can -

measure or predict.

Article after article in our modla today demonstrates that the
sole public criterion for school success has become rising test
scores, and I do not think this has been nccOmpanlod by a careful -
examination of whether we are testing those things that we thmk
should be taught.

A goal bf high test scores only makes sense if the tests measure
the abilities that we are confident will be needed in the future, and
I wonder -how many who are preqqmg for higher test scores know

* the contents of those tests.

The NAEP data is terribly lmportunt to us because it doées go
-beyond the kind of things that might be taught in the simplified
version of mineral tests and present textbooks, and I say thank
goodness and the GoYernment for that agsessment of NAEP.

[ believe that we come to a situation w ere what is happening in
the schools is that the thing that is most easily taught and most
easily tested is dictating the major objectives, and this is turning
the educational world on its head, because ideally, we should select
our goals, then try to achieve them then-try to measure them, and
then try to test our success. But I believe the means to the en’d
have become the end in themselves. -

It would be bad enough if we would simply conclude that this
devotion of excessive instructional time to mechanistic skills is just
not leaving enough time for those experiences that develop ability

» to apply those skills, but I think more devastating is the likelihood
that the very methods we used that have the greatest payoff in
short term testing, that is, repeated drill, extensive drill-on routine
techniques, mechanistic learning of formulas; are in fact counter-
productive. They are- counterproductive to developing flexibility
and adaptability, and these are the things that characterize a good
problem solver.

One of those is being familiar with the idea>of mindset’ that an
overly routinized drill engenders.

I believe that it is true that the NAEP results can be seen as a
retlection of a response of the schools to perceived public mandate.
Certainly many people—and this mclué)es many of the public’s
representatives—interpret public opinion as calling for a return to
the old 3 R's, and that translates into math, to computation, and a
few routine word problems. Evidently the schools are doing well in
this limited domain, but it is not enough, and I think that message
is the one that needs to go to the public. : - s

"‘ v

. . o,
o 24




/ 21

I have beten ‘nsked to respond to what our organization is doing
about this situation. 1 am’ pleased to be able to dv so, because we
have been putting considerable effort for many years into oncour-’
aging a broad comprehensive curriculum, and J can provide lots of
eyidence for that in peagrams of our meetings and conferences,
‘réplete with ideas for tesghers on ‘problem solving applications.

Many of our publications have had specml issues on problem -
‘solving, minimal competency, the testing issue, calculating drgani-
zation. Qur 1978 yearbook was on the proper place of computational
skill. Our 1979 yearbook was on applications and our 1980 yearbook
will be on problem solving. o >

Let me mention two ways in which the NAEP data are particu-
larly important to ug: We have been funded by NSF to provide a
series of interpretive reports of the data to disseminate the infor-
mation widely, to audiences not only of teachers, teacher educators
and researchers, but to the general public as well. . '

Moreover, in my view, is the use that we are making of the
NAEP data, along with a good deal of other data, in the develop-
ment of an extensive set of recommendations for the mathematics
program of the 1980's. We are putting considerable resources into
this effort and this is probably a unique effort historically in that
we have never had such an extensive data buase on which to base
professional recommendations. _

There have been a series -of status studies in recent years on
what is happening fn the classrooms. We have a good deal of
assessment data, particularly the NAEP data. Thus, these recom-
mendations can be based on reality. ‘

But in addition, the National Council of Teachers of Mathemat-
ics has a project funded by NSF on surveying many sectors of

society on what they believe should be happening in mathematics

education, and dur policy recommendations will be built on that
very extensive data base and released in April 1980. oy

This position is prédicated on a couple of idealsy one of which is
that everyone would have input into what happens in education,
but that position is predicated on an assumption of a well informed
public, and we believe our obligation is to help form public opinion
about these recommendations.  ° . e

I will sgy to you this is not-easily done and 1 feel strongly that
one of the important roles of Government is to help in facilitation
of that process, to be able to get such responsible recommendations
to the public where'responsible decisions can be made. L

I was asked also to respond to what Government might do. I
would like to summarize very briefly some of the things I listed. At
the Federal level 1 hope that we will have help in what could be
perhaps an important national conference involving representa:
tives of all major sectors of society -to study critically and imple-
ment recommendations such as those I have described we will be
publishing in the eighties. Certainly we have the funding structure
in place to fund serious research efforts to an analysis of problem
solving abilities and to'a determination of the ways these abilities
are best learned and taught. v )

I agree that we should have considerable effort in funding within
service institutes for teachers and new imaginative teacher educa-

¢ ?':j
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tion“’-progr‘mus to wrepare teachers competency to develop problem
.q()lving abifities. ¢ .
At Staté and local levels 1 think it would be appropriate at this

_point to have task forces madé u_t) of f)nronts,“to.ac wars and officials,
to examiné the effects of mane

ated testing on the mathematics
rogram. | think there should be a mathematics spygialist in every

I think districts should be.encouraged to support professional
Idave days for teachers to attend professional meetings and semi-
nars. They are the least expensive and most valuable form of in-
2 3 think local districts should developteacher support systems to
work with those persons now teaching mathematics without coin-
plete qualifications, and 1 should mention that there is a current
shortage of mathématics teachers 'that is growing steadily worse
and that many people are teaching mathematics in the secondary
schools without the requigite preparation, | think society and its
representatives should find ways to attract candidates into math-
ematics teaching and retain the current supply.

In addition to an increase in people entering mathematics teach-
ing, there is a drain on the mathematically competent into higher”
paying fields. : . ¢

Finally, I think we,need to develop good home school cooperative
programs in using (h‘&“:devoloping technological schools to teach
mathematical problem solving. S .

In my organization, we grg prepaved to throw our resources and
energies into such a masstve cooperative effort and we believe we
need the help and the faciBtating effect of Government agencies to
achjeve a buli)unced gensible mathematics program. If each teacher
in tha&country were to agree with the position 1 have taken, that

alone would not be sufficient to change school mathematics.

Thank you, Mr. Chairman.
[Prepared statement of Dr. Shirley Hill follows:]

o> : ’ i
Preraren StateMeNT oF Dr. Strpey Hint, PresienNT, NaTional Counctt. o
JTeActERy oF MATHEMATICH :

In general, the media coverage of the -results of the second mnthematics assess-
ment of the National ‘Assessment of Educational Progress (NAEP) missed™ the most
important megsage of the reported results. In-their predccupation with decline,
many reporters failed to emphasize the most interesting, useful and solid data—the
evidence of areas of strengths and weaknesses at the present time.” .

Evidence of change, whether of detline ér incrense, .must be analyzed carefully if
it is to be of any valu¢ other than to create dramatic hendlines. In the case of the
second NAEP assessment, this is particularly true for two reasons. First, the items
that measure change over time (repeated items from the previous ussessment)
constituted a very small proportion of the total items iind thus the results were
subject to 8kewed averages caused by a large change in performance in just one or
two items. Second, using increages in test scores as the sbﬁ-ocriteri(in for success fails
to take into aecount the fact that needs change over time. Some skills become
obsolete and emphasis in’ the curriculum must change as. the needs of society and
individuals change. ) .

Tests and textbooks rarely anticipate such change. But in an enterprise like
oducation we must be concerned not with present essentials or bagics but with' those
abilities needed a decade or two hence.

What, then, is the message that is important to ug in mathematjcs education and
to the public and .its representatives? It is~the very clear, reflection of where
emphasis is being placed n the instructional s)rogmm.\ The results were generally
%o‘od iy the computational skill area (the third R to many who speak of “Back-to-

asicd™). But the results in itemis involving the application of skills to problems, .
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: “mind-set” that overly ro

routine or non-routine, were dismal Evidence of higheyorder abilities such ns
- reasoning, analyzing, infornng. or even of simple estimation skill, was notable for
its abaence , i '

One need not be an oxpert in mathvnatics nor does one need o crystal ball to see
that this situation in unacceptable for preparation of our (uture citizens. Expertise
i skills as computation is of no value unlmm the student can apply the skills and
knowledge learned to the solution of problemy

The results of the NAEP second assessment in mathematics come as no particular

- surprise to those of us in professional organizations in mathemagies education. 'The
narrowing of the mathematics curriculum wags noted and warned against by a
National Advisory Committee on Mathematical Edycation in a National Science

Foundation funded study in 1975, In s report, “"Owerview and Atialysis of Sghools

Mathematics,” the committee referred to several previous years of narrow emphasis
on computation, symbol mampulation and rote lenrning and advised of the dnngers
of ignoring application and problem salving ns inportant objectives. Thus it can be
documented that a limited skills-otiented curriculun has been in existanee through-
out much of the decade. .
Thy report also warned that the limited stress on minjinal competencies might
well result in the minimums becoming ceilings of performance. Evidenca is necumu-
+ lating that pressure for high test scores s indeed having that very result
In 1977, the National Council of Supervisors of Mathematics, atded by a contract
with the National lustitute of Education, published a position paper urging n
brondened definition of what is basic in imathematics. At the top of the list are the
+ basic abilities of Broblem Solving and Applying Mathematics to Fveryday Situa-
tions. This position was adopted by the parent organization, the National Council of
“Teachers of Mathematics as its official position on’ Basic Mathematical Skills. |
But such suggestiops from professional groups have too often fallen on deaf enrs.
The reasons are doubtless complex but one of them, | believe, is the present
inordiate influence on the curriculuin of tests. Neither 1 nor the professional organi-
zation | represent oppese tests. But we consider them as only one component of
evalymtion and even the best are restricted in what they can measure or prediet.
TRe present problem goes beyond the tests' technical imitations and their appro-
priate use. Today, test results are being considered synonomous with school and
ntudopt succéss or failure. Article after article demonstrates that the sole public
criterion for school “success” has become rising test seoves. This has not been
. accompanied by a careful exnmination of whether we qre testing what we think
« , should be taught. The goal of high test scores only makes sense it the testa.measure
the abilities that we are confident will be needed. How many people pressing for
higher 4cores even know what is being tested? . ’
hat can be most easily tested and taught is dictating the objectives of many
sohools. ‘This is an educational world turned on ‘its head. Put simply, the ideal is
that we would select our goals, then try to achieve them, then try to measure and
test our success. Now, the means to thé end -have become the ends in themselves.
It is no wonder that many schools and too many teachers have settled down to a
single-minded dedication to one goal—high scores on tests of minimal skills. There

has been during the past few"yenrs an intense comtentration on those skills most °

casily and quickly aftected by such a' focus. Short-term retention is the goal, not
long-term retention.and ability to upply. v
.One ean predict that we will see considerable reporting of increases on minimal

competency tesat scores in the next few years (already numerous newspaper stories

attest to this trend), but at the same time a test of the NAEP type will likely

continue to reflect poor problem solving performance. Such data will not be incon-

-, sistent. We will need to look only at what the particular tests cover and emphasize
to see what is happening. e ) o

It §§uld be bad enough if we could conclude that devoting exeessive instructional

time o minimal computational skill is simply not.leaving enough time for the

experiences that develop ubility to apply mathematical skills. More devastating is

the likelihopd that the very methods,that have the greatest. payoff in short-term

*retention of gkills, (i.e. repented, extensive drill on routing techniques and rote

learning of formulas) are counterproductive to development ofF the flexibility and

adaptability that characterjze a good problem solver. We are all familiar with the

gnized drill engenders. It blinds one to alternatives or

.

imaginative pathways. . .

It may be that tge NA esults should be seen us a' response to a perceived
public mandate. Certainly Mhpy people, including many of the public's reépresenta-
tives, interpret public opinion s calling for 'a return to the old three Rs as the

8 - . .
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basies  In mathematies, that translates to computation and a few routine word
probloms” Evidently the schools are domng best in this himated domain

It wn't enough and that w what the NAEEP message is all abogt ‘That message
noeds to go not ony to eduentors but to the public 1t will not be usetul to seek’
seapegonts In fuef, the appheation of blame must be made with such n brond brush

“thnt 1t i3 uscless More productive will be everyone recognizing whoere we are, what
we have to do, and cooperating in doing it .

The Natwonal Council of Teachers of Mathematiés has for some time been devot:
ing constderable resources and etforts ‘to combating what we see a8 an excessive
narrowing of the school mathematics program. Since long before the NAEP results
worerpublished we have been urging attention to problem solving, as evidenced in
our many conference programs and publications OQur 1979 Yearbook was on Appli-
cations in School Mathematics and our 1980 Yearbook will be on Problem Solving.
Our 1978 Yearbook presented n balanced view on the development of and the place
of computational skills in the curriculum. We maintain they do have a place.

Two other recent publications stress applications of mathomatics ‘to real life
problems Our journn{s have had numerous aricles tor teachers on development of
skills and the application of skills to realistic probloms Special issues have focused
on problem solving. a more comprehengive curticulum, and minimal competencies

V\’q- maintain a publie relations program that attempts to bring our viewpomt to
the attention of not only our nu-mln-rss'lip but to the puLlic. .

Our specific use of the NAEP data falls into two categories. We received o
National Science Foundatoin grant to prepare interpretive reports of the data. ‘The
purpose s to disseminate the information widely, within and outside our own
membership  Audiences will include classroom  teachers, teacher educators, re-
searchers, administrators, and the general public Types of manusceripts will inclyde
general swimmaries andl overviews, analyses of particular subgroups’ performance
(¢ 8. women or blacks), specific notes emphasizing implibations for teaching, special
assessment topies teg attitudes or hand-held caleulators), research papers, and
papers bringing assessment information to bear on specific issues. These reports are
L Process now. ' _

But in addition, the results are one component of an extensive data base used
the development of a set of recommendations for the mathemnatics program of the
1980s. it s probably unique that a major set of policy recommendations from a
profeasional group has been generated from such a l-mnprvlu-lmivo data background.

We have more information today on what is happeming in the schools than ever
betore: NAEP and other test results, the NSF-funded status studies of whag goes on
in clagsrooms, ete. Thus our recommendations will recognize -reality. But also, the
opinions of all sectors of society should be considered in determining what we ought
to be duing. 'Foward this end, the National Council of Teachers of Mathemtatics, with
NSF funding, has conducted a series of surveys amongeducators and the lay public
of preferences and priorities for mathematics i!lHtl'll(‘.(:&l. . ,

ith these data as background, recommendations will be made to schools, teach.,

# ers and administrators, repregentatives of governmént, parents and the pulgic. They

will be released in April 1980 .
Phis effort is predicated on the position that everone should have ifiput into
*ﬂ'isionh about the goals of education. But such o pogition is also predicated upon
e assumption of a well-informed public. We believe that a major obligation of
professional orgaqizations is informing public opinion in the area of our protessional
expertise. ‘This is hot epsily done. Our efforts are so often frustrated by our inability
to present information and opinion through the communications media—the only
conduit to public opimion. EE ; T
If this viewpoint is to be more than an ideal, the role of government is vital.
Government should facilitate this process. It seems to me that there are many areas
within existing structure in which governmental agencies can help.
At the Federal level: :
1.*Encourage sufficient breadth in the interpretation of the legislative definition
of bagic skills to permit essentinl abilities in problem solving and general quantita-
tive literacy to be included. . . b
2 Fund a serious research effort into: () Analysis of problem solving abilities; (&)
determination of ways these abilities are best learned and taught, _
3. Fund a development effort to provide- new materials for teaching roblem
golving in tmathematics; application of anathematical skills and computer ritcrucy.
4. Fund inservice institutes for teachers in tenching problem solving and applica-.
tidns. ' . :
5. Fund new and imaginative teacher education programs to prepare mathematics’
teachers competent to develop protflen golving mi(ﬁiﬁgpplicmion abilities.

a1
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6. Sponsor a major national conference “involving represontatives of all major
sactors of socioty to study, dinseminate and implement_recommendations such as
those of the National Council of Teachers of Mathemntics for mathematica pro-
grams of the 1980s. .

7. Include mathematics specinlista (the counterpart of the reading specialists) in
tha ‘Basic Skills programs ot the-Office of Education. '

At State and local levels: . .

1. Form Task Forces made up of parents, tepchers and offigials to examine the
offects of mandated testing on the math@matics {)mgrum. )

2. In¢luder o mathematics specialist in overy state depaurtment of education and
overy schrool district. .

3. Encourage districts to support profmional leave days so that teachers can
. attend professional meetings mus)owmnmm. {They are the least expensive and most
valuable form of inservice edugation.)

4. Dovelop teacher-support systoms using professiona) organizations and district
resource rcrsonnel to work with those persons teaching mathematics without com-
plete qualifications. (The current shortage of mathematics teachery will grow worse
and many people are teaching mathematics ip secondary schools without requisite
mathematical. preparation.) )

5. Find wnys to attract candidates into mathematics teaching and to retain the
current supplg. (In addition to a decrense in people entering mathematics teacher
‘)re aration programs, there in a drain on mathematically competent personnel into
\ig or paying fields.) . :

) . Maintain a minimal level of quantitative literacy for all students but also give
\ attention to the mathematically tuLmt(»d. . .

8. Study the adequacy of high school mathematics requirements. (In the latest
Gallup poll, 97 percent of those surveyed considered mathematics essential to all. Is
one year of mathematics in grades 9-12 sufficient as a requirement?) s

9. Develop computer literacy programs for all secondary school students.

10. !)evelop home-school cooperative programs in using technological tools to
teach mathematical problem solving. !

The membership in those professional organizations whose single goal is the
improvement of learning in a subject area represents a very small proportion of the
teachers of this country. Thus our activities todch directly only a small percentdge
of teachers of mathématics. - . -

Even if every teacher of mathematics were to subscribe wholeheartedly to the
positions the ﬁutiomnl Councik of “Teachers of Mathematics is taking, this alone
would not be sufficient to change school mathematics. The factos, both .school and
non-school, that determine currtculum’ aré too many and too complex for our group
alone to control. We believe we should be leaders in this endeavor but we need the

" help nand cooperation of everyone. .
¢ are prepared to throw our resources and our energies into a massive coopera-
tive offort with parents, teachers, administrators and governyment agencies to_
athieve a balanced, sensible’ mathematics program that has the breadth and depth™
to comprehend future as well as ‘present needs. Government at all levels should
facilitate and underwrite this effort. . :

~ 4
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‘ ArprENDICES

AreeNmix A.-~Position Pu;‘)or on Basic Skills National Council of Su rvisors of
glhltrhﬁ"m“é" {an affilate of the National Cobuncil of Teachers of b&ethematica,
CTM). . ) .
ArreNDIX B.—Description of NCI'M leadership role. - R
Al'chmxg(".——Poaition on the Basics.
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- SUMMARY OF THE NATIONAL COUNCR OF SUPIRVISORS OF HAINIMA“CSJ

o | POSITION PAPIR ON BAFIC MATHIMATICAL SKILLS I s

Nethaikllcé §up@VISOTe ars comcmrned that as o resuld of the ask-ta-tRe-baoslaar
movement, today i samy schools thers is oo much saphasts on conputatioa snd nut
"o ebress on other laporisat sethesatiedl skills. To respund to this trend,
the Natiomal Counoil of Supervisors of Methematios (NCEM) sst up a twalve-member

. . task Toros o writs s posidion psper on basio mathesstioal skills. Ths position
was first written in July, 1976, asd leter revised ua the bssis of idesd fros
spavigors throughout the aouniry.

v The position paper urges that ws wuve forverd, not "baok® to the basiocs. The
. skille of yedtesrday ars not tha onee that today's studemts vill nsed when they
ars sdults. - They will feca s world of ohanga im which theay must be abls to solvse
asyy different kinde of problems. The NCSH position psper liste ten important
S ekill aress that students will need. s

- gm* iﬁlm' Studenta should bs abls to Bolve proulems in aitustions
~ whioh ars new to thea.
Apnlying M tiy ﬂ*P%?n!I Stwients should be abls to
2 . uss nathematiocs & Hx%ﬂ)\ uatione they face dally in an evar-
b i changing world. - .
- N &"911-3.! Wi of 1 Students should learn to cheok
(& "YQJ ) '.FE! E&r aniers g proelau ars "io ths ball park.”
- Cﬁ g_“ngéag% % v Students sheuld learn to estimate quantity,
gth, distance, ¥

s, oto,
W % I Rudente should bs sbla to uss ths fopr
o vpere [} ¢ nuabere and decimals and they should be
abls to do computations with simple fractions and peroents.
1 (Students should know basio gropertise of simpla geomstrio figures.
ﬂﬂa; Students ahould be abls to messwrs in both the metsto and
oustomary systems. .

IE}“ Charta k.fy Studants should bs abls to resd ad Il‘kl: simple
;qu, oh?r%l graphs. NI

b s
Usipg W"—& ot1  Students shquld:-know how wathematios is ussd
0 find the &h(sf future svents.

| Qﬁ!{.ﬁ 1 | Students should know sbout tha many uses of computers
h soolaty and they should bs sware of shat Computers can do and what
. thay osanot do.

" r

fhe rols of computation is put into ite prog-' plaocs. Long ocomputstions will ususlly
, be dona with » galoulator, but computation le stil) important. Hental arithmstio 1s
a valuabls skil{. Computational siills by themselves ars of littla usa, but vhen
uted with other skill arsss they give ths lemnw basld mathematioal ebility. Schwol
svstems which try %0 sst the sams requirements for all students should beusrs of

. raquirements which sither are too diffioult or vhich stress only low-level skille.

Rather than using only s singla asthod such a8 drill and practios for learniag basic
methmmatlical skilla, many different mathods should bs weed. Heands-on wperiences
with physical objects can provids a basis for lsarning besio msthemstical skills. i
Stadardized tests ara usually not suitable for measuring individual student progress.
Instesd, the tests used should bs made espeoially to measurs the mathsaatiocal skille
belng taught.

The NCW position paper sats forth'a basis for identifying whioch basio mathquatioal
skille ars important snd for determining if students havs lsarnesd thess skills.

’
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why do you betong 1o NCTM?
The answers to that question might

be vasied and coinplex, perheps

tomelinws deceplively simple An
organization like NCTM  usually
staled 13 purposes in ternia of broad
rmlonionll ohjectives, such s the
niproveament  of mathematey in,
struction. But considerhese the pur-
poses of such organizetions in terms
of whut they thould do for the
members. T shoukd like to make the
case that the selfanterwits of temch-
ory and the general betterment of
educagional  processes, far  from
being competitive, are inesteably
hiiked and wutuaily sewnforcin

In my view. the ways NCTM
should setve you as touchers fall
wmio twu broall calegonies (1 am
uning reacher wy w professional des-

. NCTM  Neawslatrer

5‘"'

pact  wa prolessianals  through ¢
colleciive pontign, ¥ consensus. mn
organization, thu cen be IL‘?CV'!‘
by mahing our positony Known
whaere it counts lmr‘t:y insting that
we be accorded our legitimate voice
us the experts 1n mat }mlucn codu-
cation

This retionale for membership in
8 professionsl organization 13 ey
pecially compelling todsy Unlhke
the situation in the {960s, the miajor
pressores on the mathematics pro-
rlm now appear to he conung
fotn owitde the mathematics cdu-
cation profession. The strofig mo-
mentunt of such vssues ar back o
baucs and munimal competency
testing 1 largaly genersied by pub.
lic_opinmion (wilness recent &nllup
prolls) and legistative action

A .

A MATTER OF IMPACT

SHwmeey i
NCTM Preshtent

ignation w the way our urgamza-
tional nwme does. you may read in-
stend  “supervisor.” “tesearcher”
“adnantiator,” or whatever  agf-
plies ) Vhe first Cutegory 13 the one
we most often talk about, services
that help us duocll{ in the tesching.
leaining process. These include vur
journmls and other  publications,
ineetingy, and  other wnformution
services Yhev are vilal 1o our pur-
poses. and we inusl coatinoe to put
a substuanal proportion of oigani-
zationnl energy wnd resources mto
mawmtaiming quality in these ser-
vices They should remuin cunstant-
Iy sesponsive to changing needs,
alert 1o creative alternut ves

The second categoiy of purpose
relates  to the  leadership  rule
NCTM should serve oy o cullective
voice for mathemancs teachers
all forums and a1 all tevels of deci-
swon muking that impinge on mathe-
mavics edugaiion Who cun b to
obserse. today, thut decivions al-
fecting us in the most vital watys wie
nfluenced strongly by the uggres:
snely evprevied concerns ol well
o rmud groupy’

s this pohiteal action? Yes, but
in the best and brosdest sense of the
word --politicel. telated 10 policy
Eddcational policy tr our business,
and we should p{ly our legitimate
1ole” in the deterimination of that
poalicy We can have the most -

-
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Within our gmleniom we have
seen some highly responiible and
thuughtful stateinents defining what
1 bavic in nuathematics. Althoogh
these position statements have been
widely dissemninated, olten quoled,
und  effective  within  educational
arcles. 1 do nat think they have
been ms influentlal as they doesorve
to be outnde professional cduca-
tion :

At a recent high-level HEW con-
ference | found it frustrating to dis.
cover that the vast mmjority of
pasticipants considered the tssue of
the definition of basic skills wlready
switled. To them it mennt reading,
wiiting.” end asithwmetic. The pre-
vitling attitude seemed to be, “We
know what iv hatic; 10 let's get on
with testing these skills ™

Qur communication within pro-
fessional tucles helps 03 hune our
ideas We mumy even hohieve consen-
sus But more und more | find my-
scllashing. “Is anybody out there
hstening™” | believe we should and
can do a better,joh of informing
public opiniun and inNloencing pot
tcy And | believe thet professionel
organizations such as oors shauld
putsue these goals aggressively.

Currently, NCT“ is working
on a nomber of fronts. A grasms-
Tuols “governmental relstions net-
work is becoming operational. We
are vought out increasingly by fond.

e ’

ing ageicies fur authumitative advice
and reacurces directad oward ar-
ticulur problems. We are enmnnnr
our soveral furmal coalitions with
other groups with the objective of
maximum  lmpact” and  nunnnom
overlap n public and govornmant
relations Ex?«lllly elloctive w the
formation of temporaty. infotmal -
allnces  with  other professional
orgamiafions with which we lind
QURIMON cause on speciflc Dxsucy

Particularly pronmsing for pow- .
tive wnpaot, in wmy view, is the
major offort of NCTM over the
noxl soveral years tu develop and
diswunate s set of recommenda-
tioas fur the mathematics curncu-
lum of the 1980s. Thin project is
untque in that o attempts to actunl-
ize an cducational philosophy that
1 varely practided. The idesl i our,
soutety s that el citisony have o
vorce i delermining the goshh of
education But onco this is nasumed,
it 1 also clear that the professional

~the oxport-- has & special role in
the process.

lLe iecommerdations will pro-
ceed from, but aut be :Inclliy deter-
mined by, s datn base of public
upinton wnd an wasessment of coy-
renl statuy Sevoral Nutional Sci-
ence  Fooundation (NSE)  studies

rovide information abont what s
‘he NSF-funded NCTM Prioiities
in Schoul Mathemaucs (PRISM)
project will  provide  informiation
on socety’s view of what ought 10
be. PRISM 13 sorveying various
scgients  of socicty, both public
and professional, on specific ssues.
But an opamion survey itself Womet
fcnerate  recommendations.  Here
tho profeasional role is crocinl The
recominendations will reprosent the
aothuntative knowledge and expori-
ence of professionals, bt they will
tahe into account reslity mnd re-
sponsibility —-what axists, as well uy &
recognition of the validity of the n-
furimed citizen's opinion.

To be successful we need commo-
nication, covrdination, and coop-
erition --an eincrging consensos. We,
the members of the Buard of Direc-
tars, need 10 hear from you. Tell us
your view of the vital issocs, your
prioritics. We need o know that
when we spenk oul, we represent or
reflect your opinlon.

b huve another request. H yoo
agree on the values of NCTM niem-
bership to you, convinee o cols
lengue. The greater our membes-
ship, the grditer oor potential fur
irnpect. You will do yoursell sud
{oor cofleagoe & great favor. 1t is
» organizations like NCTM that
the professional’s sell-interest and .
altruiem colncide.
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Even the defimtipn of the -consumer
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Can anyone 18 w world where we nie
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wutistics sanowsly deny that tha ability
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Mr. Erbant. Thank you very much, Dr. Hill. .

The next person on our panel is Dr. Wesley Apker, if | pro-
nounced the name correctly. \’lense proceed and you may read your
stabement or if you feel more comfortable doing so, summarize as
you see fit. s .

STATEMENT OF DR. WESLEY APKER, EXECUTIVE DIRECTOR,
NATIONAL ASSOCIATION OF STATE HOARDS OF EDUCATIO
Dr. Arker. Thank you. ' '

There is no denying that achievement scores in math have de-
clined. OQur response to that decline, however, must be based upon

a careful analysis of the specific areas of decline, the age levels of

decline, and findings of recent researchers.

We should al] be greatly encouraged that as a group, fourth
grade disadvantaged: children did not show declines. That tells me
that the infusions of State and Federal compensatory education
dollars in the eéarly grades-are having an impact. We need to make
certain that more compensatory education dollars flow to the sec-
ondary school level, particularly the junior high school level.

That overall computational achievement was generally high and
that problem solving achievement generally declined is not surpris-
ing to me. Learning to compute is both more easily learned and
more easily taught. Problem solvipg requires higher level reason-
ing ability, the understanding of yritten concepts and the manipu-

. lation of symbols and num in a logical sequence. Problem ,

Solving is both more difficult to learn and td teach. :

LY
In the past several years a series of research findings, when |

taked together, begin to give us the clues to potential solution. I
begin with the assumption that the foundations for reading, writ-
ing, computation and basic reasoning must be in place by grade 3,
certainly no later than grade 4. Dr. Gene Glasser has found that as
class size approaches 15, absolute learning gains become consistent
and significant. Dr. David Berliner has found that students of
teachers who: Maximize time spent on teaching tasks; minimize
lost teaching time, called transition time; design learning tasks
which ensure high rates of initial learning success; design tests
which measure what has been taught; diagnose student skill defi-
ciencies. and design or provide appropriate and immediate remedi-
ating learning opportunities; and who routinely provide feedback to
their students consistently and significantly learn more than do

students who do not have, these kinds of teachers. »
This a;g)e rs to be true regardless of race, income, geographic
areas, or disadvanfage. .

The find researgh important to us is an emerging body of knowl-
edgevf)n%ing out 'of brain research. Dr. Robert Oren’s work on left

-and |§ht hemisphere learning and Dr. Herman Epstein’s and Dr.
ra

Con Toepfer's research on brain maturation seem to be provid-
ing some evidence that the way children learn best and when they
learn best may have a great deal to do with the developmental
stages of brain maturation. Now, I happen to believe that these
sets of research have potential significince as we plan our response
to declining achievement scores.

That is, we should do everything we can to reduce K-3 class size

to as close to 15 as possible, we should encourage much more
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rosearch in matching the teaching of certain kinds of skills to
brain maturation and developmental cycles, and we should conduct
broad scale in-service education with teachers and principals re-
garding the application of the Berliner findings. -

The implementation and practice of the Glassner and Berliner
research, plus an increased focus on problem solving in the early
trades have the potential for greatly increasing the foundational
t-urning in reading, writing, computing and basic reasoning. Suc-
cess i the early grades will mean suceess throughout school.

With the infusion of title 1 dollars at the secondary school level,
coupled with_a remediation effort built upon Berliner's findings,
there 19 reason to be hopeful about successfal outcomes. 1t would
also be wise to relate much more of the secondary school curricu-
lum to real life application. The more young adolescents “can see
the relationship of what they are learning to adult living, the more
personal meaning that arning takes on. The more personal mean-
ing a learned concept has, the much greater the likelihood that the
concept will be remembered and utilized.

I believe our response to declining achievement scores should be
as follows: Reduce K -3 class size to as close to 15 as possible; broad
application by teachers of the Berliner findings in all grades; great-
er infusion of title I dollars in the secondary school level; revision
of the secondary school curriculum so it systematically relates to
alult living; more systematic effort to teach basic reasoning, logic
and problem solving skills utilizing thé cognitive skills approach,;
more systematic use of in-sdrvice training in implementing the
recommendations above; redesign of teacher training programs to
teach and model Berliner findings, increase subject specialization
and lengthen the period supervised teaching internship from one
semester to several years; and increased research in matching the
tcuching of certain skills to brain maturation and development.

The Federal Government can help by providing adequate levels
of title I funding, by continuing their support of funded educational
research, and by encouraging more effective models of dissemina-
tion and in-service training. .

NASBE has believed for a long time that one of the reasdns
policymakers do not often utilize research and practice information
prior to making policy decisions is because research is seldom made
available in ways that have meaning to them.

Similarly, research findings rarely get quickly translated into
usable and practical in-service training programs. NASBE is pre-
pared to work with- NAEP in tganslating their findings into .policy
relevant packages for busy polﬁmukers. NASBE is also ready to
assist in developing far more relevant in-service training meodels
which would seek to assist teachers in applyingresearch findings.

Finally, NASBE is more than willing to assist State boards in
implémenting the recommendations we fmve made today.

Mr. ErbanL. Thank you very much, Dr. Apker.

I want to thank the entire panel for, I think, some very ercep-
tive observations of things that are proper for us as Members of
the Congress and certainly of this subcommittee to hear.

‘Mr. Perkins has some questions tHat will be asked by his assist-
ant, Jack Jennings. But before that, I have a couple or three as
well. -

- 24
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Another reason this is of special importance to me are thefaver-
age ages you have picked. | hafpen to have a 17-year-old and {a 13-
your-old and a httle girl 9 not so:long ago. These are intefepting
observations from a personal way as well. '

Several of you have touched on what might be the reason f()P the
decline in mathematical perception. Do some of you who di(\n't
comment care to give your theories or ideas why have we seen this

decline? We have had some hintin%'thut maybe young people and

adults watch too muth television. Maybe that epitomizes some of
the impact of the values in society. It is not so new, I guess. The
Romans had circuses. '

People like to_bogatertained and 1 have often wondered fror
obsgrving our owg fren if sometimes we get into this frame an
then nmvbv the ton shouldn’t be a scapegoat. But | think it
is one of the fi wolved, that we are so used to being enter-
tained that wi v o to achool, teachers need to compete with
Johnny Carson to entertain the kldS

I have talked to clergymen. They are trying to do the/same’

thing.

Doces anybody care to elaborate on that concept and what really
might be the cause of this decline we see in these tochnlu\l math-
ematical skilly?*

Dr. Hill, I will start with you. .-

Dr. Hii, To me, one of the most balance reports on that very
question pl(\qontod n_few ypars ago was that report presented by
\w Blue Ribbon Panel on the “Decline of the Scholastic Aptitude
Test Scores.” and the reason | thought it was so balanced and
excellent is that it pointed out so clearly that the factors involved
in decline were obviously very many and very complex and one of
the things they mentioned was television among many others,
some in school and some out of school.

1 would like to react particularly to the television thing because 1
think it does speak directly to our concern for problem solving. |
- “think the problem with television is not only that it gets students

accustomed to being entertained, but relute({ to that is it puts the

watcher in a very passive medium, that is, you don’t react to a°

television set. you can’t talk back to it, you can’t get an answer
back to it, and my view of problem solving is the oppogite. It is a
very interactive thing.

One proceeds not to read about them in books but rather to look
at a situation, try to conceptualize it and say what do I need to
know here, whut information must | have, what do I know and
where do I go to get the information [ don’t have.

Television certainly does not do that sort of thing, and I think
maybe_ lookin uheu({
may permit-that kind of interactive learning of problem solving in
a simulated way is the computer, microcomputer. This will permit
the kind of thing where indeed you do have to look for the informa-
tion you need and that is what the problem solving is all about.

I agree also with the article 1 read by Neil Postman that says |
think something you said, the school should not be trying to.com-
pete with Johnny Carson, they should be trying to do precigely the
opm)mte in the school setting, and 1 agree with that.

SRDAHL. Anybody else?
- r
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Dr. Fornes. Several years ago, we released a report where we
had asked students about their homework assignments and how
much homework they actually did and also the amount of televi-
ston viewing which went on during the week.

We found that for those sutdents that had a lot of homework and
still watched a lot of TV that they performed quite well, but those
students that, just as you would.imagine, those students that do no
homework and watch a lot of television performed at the bottom of
the heap. We don’t know if school turned them off, and that is wh
they are watching the television, or if it is the other way m'()un({

Mr. Expanr. If I could interrupt here. 1 marvel at our children
who watch the TV and study at the same time. We used to listen to
the radio and study at the same time.

Dr.-Fornrs. I have a couple of teenagers that elaim they can do it
also. !

. I think the decline that we pick up in problem solving for the 9-
year-old is probably a direct result of the back to the hasic empha-
sis at that earlier age. The declines that we are piﬁcing up with the
13- and 17-year-olds go along with the declines that we have picked
up in other learning arveas, for example, writing, being able to

-write an essay, or especially in the physical sciences where they
are not taking the same number of chemistry and physics courses
as they used to take,

So as Dr. Hill has pointed out, | think it is a combination of a lot
of effects,-some of it is 17-year-olds essentially not taking the
classes, not being exposed to things, and it could be that we have
bottomed out in the declining period and we have started back up,
and some of the 13-year and 17-year-olds are still caught up with,
some of the things we did wrong back in the sixties. :

Mr. Erpani. Anyone else wish to comment?

Another observation 1 have pefers to Dr. Ebersole’s testimony.
On the third page, | undgrscore‘gtthis because I think it is so basic,
“The best way to improve education is to improve the capabilities
of individual educators and the schools in which they work.”

Thén another one of the things thatstruck me, I think this was ‘
in Dr. Esty's testimony, in general, it appears that what is being
taught is being learned. (

- | suppose that underscores the importance of the teachers in the
whole system, and as educators I am sure you have all heard that
the best university in the world would be one where Socrates sat
on one end of the log and the students‘su‘&‘on the other. This is the
kind of fundamental concept and one fhat we think we should
recall and remember. .

+ Also, several of you mentioned the importance of the early train-
ing—I think Dr. Apker mentioned the importance of stressing a
small class size through the K-3.

As some of you know, I succeeded Al Quie, who is now Governor
of Minnesota. One of the things he tried to get through the State .
legislature, unsuccessfully this time, was a rather substantial re-
duction in class size in the early grades. I think that is important.

Just a couple of other questions. Have you-any assessment .com-
parisons going back before the early seventies? I think we had the
one we talked about today.
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Dr. Forbes, 1 think you spoke most to this comparing 1978 to
1973. Do we have some other comparisons or related ones going
back into the sixties or fifties that you are aware of?

Dr. Fornes. Unfortunately, nothing at the national level. There
have been some previous studies where people have attempted to
pull together information from the various State testing programs, -
but because they all used different tests and have different curricu-
lum, the way in which things are put together, that is extremely
difficult to do.

The people that have written critica] books on education have
indicated that the decline going on dates back into the earljer
sixties. SA'T decline scores would also agree with that.

‘Mr. Erpani, That brings up another question, because we have

-been having this series of hearings on the so-called truth in testing

bilks. From your pemspective and from your position and back-
ground, what would the implementation of these bills do to the
ONgoing assessment process as you see it? ) : :
Dr. Forses. In trying to follow the legislation rather closely I
believe it would have very little effect on national assessment itself
in that we are not trying to measure the performance of individual
students but only the performances of groups of students. So, there-

- fore, an individual gtudent may only take 10 percent of the total

assessment at an age level. -

That distinction probably exempts national assessment from any
of the legislation which is currently beéing didcussed.

We have made it a very long-term practice of releasing approxi-
mately 50 percent of our items to the general public, so pegple can
see exactly what the jgtems were and the way in which students
pertformed on'those items. : :

“For regearchers, we have always been a professional organiza-
tion, like the Natignal Council of Teachers of Mathematics, or in
one case the National Science Teachers Association, we let them
come in -and look at all of the items which were used in the
assessment. So” instead of maintaining security of our items the

.same way in which the college board needs to maintain the secu-

rity of their items, we just don’t fall into the same general ball
park right at the present time. .

Mr. ErpaHL. Do any-of the other panelists wish to comment on
that idea, as your experience pertains to the bills that are now
before this suibcommittee?

I am not sure if it was Dr. Hill or who brought this up, but it
struck a responsive chord with me, if this truth in testing bill*
would in fact lead to more teaching for the test. Frankly, ] have
some apprehension that as we release this test material, requiring °
new tests and so forth to be published and put forward, or maybe
requiring that some system ge used, other than testing, there is
that possibility of teaching for. the test. Do you see that diminish-
ing or increasing?

Dr. HiLe. I think it is a real danger. As far as truth in testing is
concerned, that is one of those things I would have to say at thi{

point has fallgn into other hands. | think there really are clearcut
-pros and cons. I do think one of the major hazards is precisely the

one you mentioned. I think we already have pretty good evidence

‘.,
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within the schools that this is what is happening in many in-
stances. '

Teaching for the tests, 1 have heard a State legislator say that is
exactly what we ought to be doing, but | think he meant by that
that if the tests are testing what we want to be teaching then, of
course, that is what we ought to be testing. It is a little circular.

On the other hand, if it means just practicing those various types
of items that you khow are going to be covered then the whole
rurposd of testing obviously 1s lost and 1 think there is a real
wzard in that that needs to be protected against in whatever
legislation we have.

r. Ernanr. Thank you.

Another thing that several of you brought up is this whole
business of the back to basics concept and what it might have done
to the problem solving method of teaching. 1 personally can't see
why those two things aren’t compatible. %Nhy can't we have the
back to basics concept and have it blended ip with problem solving?

Dr. Apker. One of the reasons that there has been an overreac-
tion to back to basics is because, No. 1, it was mandated by a
number of legislatures.

Mr. ErbanL. Is that in response to the so-called new math?

Dr. Apker. No; it was a response to the feeling that we have
been putting a great deal of money into edycation and we are not
certain that we are getting our money’s wgrli‘h, and so what we are
going to do is demand more agecountability. One way we can do that
18 impose some kind of standard, and that began to lead back to the
basics.

Also, the concern that there were increasing numbers of students
who do not read, write, and compute. The difficulty was that at the
game time there was a demand to go back to the basics—I am not

-certain we ever left it—but-1 think there is a whole host of other
reasons why the achievement scores fell. :

But in the process of demanding certain kinds of standards be
met there was nothing taken away, and when you take a look at
. the number of minutes in the schoolday and the number of things
that have to be taught, to teach a higher level of thinking, like
problem solving, requires much more time in terms of teachers’ -
time to teach, and it takes some sophisticated teaching to teach it.
And 1 think we all said in some ways that there aren’t adequate
models available in terms of teaching problem solving as a higher
level cognitive skill, and it takes longer to teach.

So I am not saying that it.can’t be done both at the samé time, °
but in order %o accomplish that, there is going to have to be a great
deal more inservice teacher training for teachers to help them
‘understand how to teach problem solving.

Dr. Esty. When you talk about the back fo basics and- problem
solving together, the question really is what basics are you talking
about, and unfortunately, as I have said, it seems to me the current
view of basics in the minds of a lot of people.is that basics in
mathematics consist of computation.  »

Consider the position that the Ngtional Council of Supervisors of
Mathematics did in their position paper, that f referred to and Dr.
Hill referred to. They are trying to define the basics there in a way
that is agreeable to theif membership of the National‘Council of
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Supervisors of Muthematics, and you find that 1 of the 10 basic
skills, according to them, is in fact computation. But there are lots
of others. The lvtlrst basic skill that is listed of the 10 in their |jttle
pngfr i problem solvnlg

if in fact you define basic skills to include problem solving,
then, yes, they can and they should coexist, it ssems to me.

Mr. ErvanL. Thank you very much. '

During the several weeks we have had testimony on the truth in
testing bill, we have heard about various drawbacks that exist in
standardized tests. I think all of us would agree that they are  there
and certainly standardized tests are used to provide an assessment
of how that person might do in other educational opportunities or
in the job skill. There seems to be a valid reason for tests. We have
heard about this morning, that assess the performance of our edu-
cational system. We should not use our kids.as guinea pigs, but I
don’t know how else we are going to assess the educational protess
if we don’t use some standardized tests.

. Some people, 1 think, would have us do away wnth them. Any
?comments on that from this panel?

Dr. Forses. Just some information for clarlﬁcntlon purposes.

The assessment, although we conducted the assessment in a
standardized way, it is not a normal reference type that is being
mentioned in the truth in testing legislation. And if those tests are
developed in order to be able to rank students, say which student is
better than the others, since we aren’t interested in deve(opmg a
score for a student but for groups of students, we aren’t limited in
the same way in w‘nch a normal reference test is when we product
the output to the asssessment.

We can ask a question like the one I have referred to where we
asked students to calculate the unit cost of electricity. In a normal
reference test the chances are that item would never be in¢luded
because. it would not have ranketl very many students at all. So,
therefore, the assessment is able to do a broader brush, to be more

_ indepth, and more comprehensive than a normal reference t.

I -think that education needs both. They need the standardized
normal reference tests to rank order students to give school people
that information. They also need something like the assessment
that we conducted at the.national level and a number of States
replicated what we do at “the State level, and together all of these

. data coming together which gives a true picture.

I agree with you, without %oth types we would be in kind of bad
shape, we would not, know what is going on. ’

Nfe ERrpaHL. | appreciate that clarification and explanation.

Jack, do you have some questions?

Mr. Jennmgs is an assistant to Chairman Perkms Maybe he has
some questions for the panel.

Mr. JENNINGS. Thank you.

I would like to ask several questions. It seems that the gist of the
findings on mathematics of the national assessment is that there is
heavy concentration . in the schools on purely computational skills
and there seems to be a lack of concentration on problem solving

- ability. Is that how you would summarize your ﬁndmgs, Dr.
‘Forbes? - :

1
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Dr. Forpes. Certainly the assgssment tontainsg a number of items: .
from all of those areas, and the filct that students tend to be able
to do a lot batter on computational skills’ we would assume that
that is where thé emphasis is being placed. And then talking about
math educators who helped us wit.\\ the data and present some
interpretive remarks in our report, that was exactly what*they
were saying, that the emphasis 8 currently bein placed on the
more bagic skills at_the expense of some of the higher order skills.

They also pointed out that the textbooks tend to be downplaying
problem solving also, and so if you have teachers.that are not very
well trained to teach mathematics, whjch.is the case for some

_elementary teachers, and they have to follow the textbook, and the
" textbook is downplaying probﬂ\.m solving sKills, 1 make the assump-
tion that is exactly what is going on, that they stick with more of
the rote memory, drilt work, at expense of doing some problem
solving. _ : _

That is why we have the rathe} drastic decline. The thing that
disturbs me the most about the whole result is the drastic decline
of 9 year olds in problem solving. Co
Dr. Hill would probably be able to respond in.more depth than 1 *
would. o . ' N -

“Mr. JenninGs. Would you care to add to that?

Dr. Hin [ think that the major message of the (esults is this
distinction between the concentration on computation and problem
solving. But 1 would like to-repeat something that I said earlier,
because ] think it is very important.

1 think it is not just a matter of giving attention and time to one
area rather than the other that is crucial, becaise, instructional
time is oritical. We know that as time on task, as we often call it.

[ think it is also a iatter of the fact that if you are really
preparing students primarily to pass a test, do well on a test at the
end of that year, you are preparing for short term retention, and
the best methods to influence test results on lower order skills are
well known. They consist of a lot of drill and practice routines and
mechanistic kinds of learning. . ,

[ would like to maintain it is nof_just a matter of being at the
expense in the time but also that tHat very process leads me into
what | was calling a mindset that makes students unable to cope
with nonroutine unfamiliar kinds of problems.

We have students who come in and think you- cannot do a
mathematical problem unless you memorized a formula to do that
problem.. it completely misses the point of what mathematical .
problem solving is about. So I think that method of teaching which
is encouraged by our pressure for test scores is in fact antithetical -
to developing problem solving ability. .

Mr. JENNINGS. Then the implication_of both your testimony, Dr.
Hill, and. Dr. Forbes 'testimony, seems to be a criticism of the back
“to basids ‘movement with the narrow .concentration on computation-
al skills? .

Dr. HiLL. In the narrow sense. .

Mr. JEnNNINGS. In light of that, I would like to ask Dr. Apker, a
uestion. | have read your recommendations and your recommen-
ations really don't talk about any informational program or any

educational program being undertaken by the Association of State
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Boards of Edugagion, to broaden an understanding on the part of-
State legisluto%;?thut »ssibly basic skills are too narrowly tocused

on computationgl skills and possibly they should be broadened to
*include problem solving skills as well.

. _Dogs your organization have any plans to broaden that type of

view? : -

Mr. ErbaHL. | think we can refer properly to you as Dr. Apker,

is that correct? . :

Dr.- Apker. That is correct.

Yes, we published about June of this year a publication called
“Mininium Competency Testing, The State of The Art,” in which
we counseled state board members to proceed with caution. We
tried to help>them understand the ditficulty of designing tests that
would adequately measure minimum competency without (a) vio-
lating due process, and (b), witihout running the risk of measuring °
_that had not, in fact, been taught. . Co

You might be interested in knowing that at dur convention just .
completed 1'%z weeks ago, our association backed entirely away from
a stand on minimym competency’ testing and said ratler that -
indeed if States did establish standards that they sho@@ make
certain that their most proper remediation.applied at early grade
levels, so that the remediation could be eliminated.

- I spoke in-my testirhony about the fact that often policymakers
could not utilize research in practice when thay make policy deci-
sions because the research is not available it ways that have
meaning to them. ‘That is very. much the case Wwith State board
members and it is very much the case with legislators.

One of the things that we proposed to do, and Roy and I have
talked about this,-is, and there is an information release from
NAEP, and we have also talked to Mike Timpane at NIE—every-

-time there is an information release in terms of research that is X
significant somehow retranslates that information, that' redearch
into a policy package that has meaning for State board members
. angd, for legislators. We are doing that in areas where we have
ongoing projects and we are doing that in areas where ‘there are
-emerging major issues. ) : .
We ave prepared to share with State board members and indeed.
. we did this in Williamsburg, about some of the results of NAEP
testing, particularly mathematics, in the last that have just comex
out. - . ’ . ' ' '

Mr. JENNINGS. Thank you. - . - :
_*.Dr. Forbes, could. I ask you two more or less techinical questions .
about your findings. +* "7 - - e

First of all, Dr. Hill criticized your findings on the grounds of a *
lack of equating that there were nat a sufficient*nu r. of compa-
_m/i)le questions between the tests of 1973 .and.the fests of 197880 . .

How would you "~
respond to that concern? . . -
Ig): Forpes. The number of items that we develo r the 1972-
1973 assessmient was significantly smaller- than the number of'
items ‘we had in the 1977-78 assessment ‘because we released part
of the items and that leaves a certain numbsr of items to use in:
. the reassessment. Those are the items that we actually measure
* change on. We keep those items secure for that period of time.

»- .

you couldn’t have proper equating of the resul
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.'l“l,m'*ns;msmno.nt. attempts to share those items, item by item, the .

= resttits tor each item with organizations like the National Council

of TemChers of Mathematics, so that they can come in and look to
see if nwy feel like the'items were sufficient or not.

_ It jggmy_ understanding that their organization has tnken a posi-

Toir-thaf,.it would be a Yot better to have had a Tot more jtems in

e than what we had, but 1 don’t believe they have said

ns and the number of items is so highly questionable
. e disagreeing that a decline or they woufy(,i suggest that
A T dmaybe a #irclino did not occur. I haven't heard Dr. Hill or anyone
GG om the orgethization suggest that. |
i&,g . eSon] acégpt their criticism that we have been in a lot better
_x‘\'f‘;’sk‘ﬂ;m\m‘ biable to have a lot more items when we reassess math-
woimatics ThE next time around. We will have a larger number of
“CJtems and thek¥e hopefully we will remove that criticism. A con-
SR uctivg critié’s‘m that we readily accept.
" iMr. JRNNINGEEDr. Hill,
PrEHitL Onlgk that 1 agree, we certainly are not saying we
dtion the dechne that was indicated there. ] think jt is fairly
#ﬁt we are very glaﬂ to hear there will be more items in the
.change. " ’
¢ hinNINGs. Br. Borbes, if 1 could also ask you another ques-
dotd .some of your questions on your tests and one of the
Nwis. wondghing was, possibly one af the problems with the
did be thagthe children did not have Yeading skills, in
' unilerstan xQhiestions, and is there any way that you can
&y Detwp®i' & decline in math skills and a decline In read-
I8¥ within your inath examination, because the questions
asked, tBetfiroblem solvifig questjons, really are more complex in
the EngligyJanguage. §.you comment on that? -
.Dr. Foruge: Yes gir. Up to_this time we have been able to admin-
ister thedsas ﬁ with what we refer to as a pace tape, which -
- essentially i Wading the fitgpy-that is in assessment with all of the
foils assoc)ed:.with an"fgenmi. So there is a tape recording that is
. goingin ¢ rogm durinig the administration, so there is an an-
nouncer WA ¥edgls the itel, so the student that has limited read-
ing abilify4Ryid be able todisten to what is being said at the same
time they ytag’  reading’it;* .
. Mr. JENNINTBE You do that item by item, then you allow a time
for an answet? - S .

Dr. Forsgs. Item by item, Some time is Jeft for them' to be able to

res;ipond to that. N s

or students that do not need that cryutch, they tend to move
along speedily. There hag been some research that would suggest
that having two modes lilY: that, where the student could.read for
themselves or_listen to the item being read to theim, that that
doesn’t interfere. It is like television and radio, they tend to block
out the one which they consider to be the one that would be
redundant. . : ' _

We have been doigg some research to try to determine if that is*
helpful and we are making at the present time, we are looking at
the possibility maybe of even 2;0 ping that particular aspect of the
assessment where we would o longer be reading the item to the

v,

student. . . .
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When you are solving problems, especially the more difficult
Kreblems. and it starts becoming a comprehension problem, | don’t

now how one separates the mathematical problem comprehension
parts out from the reading comprehension part. ' '

Mr. JENNINGS. Mr. Poriins wanted me to mention something in
particular to you, Dr. Forbes, abbut your results between 1973 and
1978. As | understand your testimony, and understand Dr. Apker's

, you were saying that it seems that Federal efforts such
as title [ were having an effect on the schools because you could’
see a significant increase in the scores for disadvantaged students.
Is that understanding of your testimony correct?

Dr. Forpes. | was trying to be extrbmely careful in the way 1
said it to keep my fellow researchers off my back. But since we are
not “eyaluating title I, the combined effects of all of the things
which are going on in the compensatory education must be having
a g(:iitive effect because we are seeing some closures in those gaps.

it i8-not only the Federal title . proggm but the State
compensatory programs, and all of these things together, so the
best we can do is monitor changes, what is happening to that group
of students thzet those programs are trying to serve. That is kind of
the ofticial response. _ _ '

My only intuitive reaction, yes, title I is paying off.

Dr. Apker. | share .Dr. Esty’s concern-the gap is not closing as
rapidly as we would like it to. I certainly do believe the infusion of
title 1 compensatory etlucation programs at both the state and
Federal level is of help. i .- «

Mr. JenNiINGS. We so rarely have good news it is nice to draw
out some good,hews when you can.

If T could just ask a couple more things. _

Dr. Hill, you said in your testimony that your organization had a
grant from the NSF to disseminate the results of this test, and also
to come up with some recommendationg for a curriculum for the
eighties for mathematics. g

> you think that it is important that .while you do this, while
you do talk among yourselves, in order to make recommendations
for the eighties that you are also talking about other groups repre-

Senting teachers in general, administrators in general, because if

you make your recommendations, teachers of, mathematics aren’t
necessarily the ones who are going -to make decisions on curricu-
lum, so do yau have any plans to reach out to the other groups

while you are doing this type of study?

Dr. HiLe. 1 can’t tell you how glad 1 am' you asked that question.
I do want to say the NASF grant is just for the purpose of interpre-
tive reports of these data. The other effort is out of our own
resources, except that we have been funded in addition to looking
at all of the other data and using all our own resources an
personnel that we can in this, we have also been funded to do a
survey called “ Priorities in School Mathematics.’"

That is a survey that asks people in various sectors of society,
not only professionals in education—that includes administratord
and school board members and so forth—but also we have a sample

"We are very serious about looking at what people believe should
be happening in mathematics education. We are taking that and
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all the other data we possibly can get our hands on, taking that
and saying, now, given this, and responsibly and honestly looking
at*it, what do we as the professionals in mathematics education
believe ought to be happening during the next decade.

.| feel very excited about this prospect because what I think it
does is build on a data base but also does responsibly what any
professional organization ought to do, ask people what they think

and that is exactly what we ﬁnve done. , N .

© Mr. Jenninas. Dro Hill, if 1 gould ask you another question
regnrding testing in general. During the subcommittee’s hearings

on the Waeiss bill, the truth in testing bill, testimony revealed that
KTS is scoring women and jfferently in verbal skills and in

computation skills on the gr record examination and possi-
bly on the SAT examination.

'So that in effect what they are saying is that women do better
with verbal skills than men, and it would be unfair to compare or
to put women and men's scores together because men would gener-
ally be lower than women, but the opposite occurred in computa-
tion skills, and, therefore, men would do better than women and
women would be disadvantaged. So ETS has made a decision that
they would report these scores separately. So in effect, men’s scores
in vierbal skills would only be compared with men’s and women’s
only with women. :

Do you believe that is discriminatory against women because
women are being separated from men in something that should
show common knowledge and ability? ,

Dr..Hua. T think it is not directly discriminatory because I do
" think it reflects a state of affairs that is in itself discriminatory,
and that is the deeper issue of association attitude about females
with respect to mathematical -ability. Research has shown that in
achievement when you get up to junior high and high school age it
does tend to separate and that males do better in achievement at
the high school level. . .

Jt does nat show this at the lower levels and so 1 think we would
say that something is happening there that is discouraging girls
and young women with respect to their both interest in and abili-
© ties to go on in mathematics courses, and that is the key to it all.

I think this situation is improving. 1 believe even the NAEP data
indicated that course enrollments, the data they had, are changing,-
as a matter of fact, to where women are now being represented to a
greater extent in mathematics courses, but there has been a real
differential in mathematic course taking, male, and female, and
that is the kind of result I think they are reacting to. I think the
root causes of that situation have to be changed and that is where
the discrimination lies. ’

Mr. JENNINGS. It is only a personal opinion, if you don’t combine
‘men’s and women'’s scores, all you are doing is perpetuating, the

se%nrntion.

: r. Hinn. Yes, sir.

Mr. JenNiNGs. If T could ask a question that Mr. Corrada sent
over in a letter to Mr. Perkins, 'Mr. Corrada is concerned that the .
number of Hispanics who were tested in the national assessment
was such a smal number that you couldn’t really draw a proper
conclusion about the achievement of Hispanics from the data, and

¢
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Mr. Corrada wanted to know for the record, Dr. Forbbs, if ypu
could tell us why you have not broadened your sample of Hispanic
students in order to be able to reach proper conclusions on their
‘achievement and whether you have any plans in the future to
broaden that sample?

[The above referred to letter follows:] "
CONURKSS OF THE UNUTKD STATKS,
\ Housk oF RKURESENTATIVES,

) Washington, D.C, October 227 1979,
Hon. Cart D Prrxins,

( ‘h(urm;n. Subcommittee on KElementary. Secondary and Yocational Education, Com.
muflee on Kducation and Labor. UK. House of Representatives, Washington, D.C.

DxaRr CARL: | am flud that our subcommitten is looking into the declining achieve
ment in the aron of mathematics. In the recent study entitled "Changes in Math.
ematidal Achievement, 1973-78, Result from the Second Assessment of Mathemat-
ics”, which was published in August of this yeur, and carried out under an NIE
contract, there 18 u section dealing with results by race (Chapter 2, pp. 21-22).
On page 22, a section reads: '"The Hispanic ("rouR was relatively smnll, thus
changes in their r«rl‘ormnnco tn either direction on the different cognitive process
lovels are generally not statistically significant.”” When one considers that Hispanics
constitute a significant sogment of our national population, and in the coming
docnde may very well become the largest minority group, this admission is o
sims)listic way of writing off the duty to adequately measure the gchievement lovels
of Hispanics 1 wouild apprecipte receiving Dr. Forbes” and Dr. E8ty's views on why
s little was done to nscertain what 1 believe is a eritical deficiency in the educntion-’
al achievement of Hispanics, and what can be done to improve their track record in

this respect in the future.

Thanking you for your assistance in this endeavor, I remain.

: Cordaally,
BALTABAR CORRADA.

Dr. Forses- Some of the summary data at the national level
where we do report Hispanic data, the standard errors associated
with the samplg are small enough, I believe the data are reliable.

The Congressman is correct; the number of Hispanics in the total

 sample is quite small; i reflects the total number of Hispanics in
the total population. ‘g0 after the national sample, and there-
fore, that 1s why we end up with a vexry small number of Hispanics
‘in the country. We would have to offer sample areas where the
Hispanics tend to be, in the Southwestern part of the United
States, and Northern part of the United States, and some of the
metropolitan areas and central part of the country.

There have been discussions when we refunded with NCS and
now with NIE exploring some way maybe of improving the sample

.+ for Hispanics but right at the present time, there is nothing on the
drawing board to increase the samples.

Mr. JenNiNGs. Thank you. . :

+ Thank J'ou all for your testimony. .

I would like to thank qur acting Republican chairman for his
courtesy in permitting’'me to ask so many questions. -

Mr. krpaHL. Thank you very much, Mr. Jennings.

I also want to thank the members of the panel for their very
excellent testimony and for their responses and observations and
all these things become part of the official committee record ‘and
tht;‘y are available for my colleagues and their staffs.

Thank you very.much for bemgtwnh us today.

[Whereupon, at 11 a.m., the su ommittee was adjourned, subject
to the call of the Chair.| ) ' “
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