
THE WHITE HOUSE 

Office of the Press Secretary 

For Immediate Release October 20, 1997 

PRESS BRIEFING BY 
SECRETARY OF EDUCATION RICHARD RILEY 

The Briefing Room 

1 :12 P.M. EDT 

SECRETARY RILEY: Thank you so much. I just have 
returned from traveling with the President to Brazil, and some of you 
were there, and I'm here today to release a major report and also to 
brief you on the week ahead -- this is a very important week, as you 
know for education -- on the President's education agenda. 

The President, as you know, used his Saturday morning 
radio address to praise a bipartisan effort to support charter school 
legislation that is now moving through the Congress. He also used 
the radio address to endorse another bipartisan legislative 
initiative that is being led by Congressman John Porter and 
Congressman David Obie to fixing failing schools. We know how to fix 
failing schools, and the Porter-Obie initiative is targeted funding 
to help get that job done. 

Now, today we're releasing a major report entitled, 
"Mathematics Equal Opportunity." That conveys three powerful 
messages: first, that young people who go on to college, by 
overwhelming numbers -- 83 percent -- take the serious math courses 
like algebra I and geometry. Second, that taking these gate-keeping 
courses is especially important for low-income students. Seventy-one 
percent of low-income students who took algebra I and geometry went 
on to college, compared to 27 percent of low-income students who did 
not take these courses. 

Now, I just met with a group of young people from Prince 
George's County who were part of the College Board-sponsored Equity 
2000 Initiative to get more young people to take algebra early. 
These young people have gotten the message that getting ready for 
college is their responsibility, and that means taking the serious 
math courses. 

But we need to make sure that everyone gets this 
message. Only 63 percent of all young people take algebra and 
geometry, and only 43 percent of low-income students take these math 
courses. And that's precisely why the President has called for 
voluntary national tests in 4th grade reading and 8th grade math. 
I assure you that these tests will shake up the status quo and will 



make things happen. 

The third message of this report is that taking the 
right courses is more important than what type of school you attend, 
whether it's public or private. The latter point, I think, deserves 
some attention. Many voucher proponents argue that giving parents 
public tax dollars to send their children to private school is the 
key to educational renewal. 

This report says there is a much more important choice 
that's being overlooked entirely, and that is the choice of courses. 
That is a choice, also, and a very important one. Taking the right 
courses matters a lot more in terms of going to college than whether 
your school is private, public, or parochial. There are very good 

schools in all categories, as we know, all across the country and 
mediocre schools and others that need a lot of help. But the type 
school that a child attends turns out under these numbers not to be 
as significant in terms of going to college as to the choice of 
courses they take. 

Now, let me go on and tell you a little bit about the 
rest of the week, then I will respond to questions. Tomorrow, the 
President will meet with college and university leaders who have 
endorsed his America Reads challenge. We have thousands of energetic 
college students signed up to be reading tutors and ready to go, and 
we're excited about that. 

We also want the Congress to act on the President's 
request for legislation. I'm concerned that the House is starting to 
get stuck in the usual partisan rut and losing sight of what is 
really important in education. I think it's a sad day when a reading 
initiative, a reading initiative, becomes a political pawn because 
some members of Congress do not support the President's call for 
voluntary national tests in reading and math. 

Now, making sure that all of our young people are 
literate is a grand goal that has full support of the American 
people. Congress needs to fulfill its part of the bargain. Let's 
remember that the reading initiative was part of the budget 
agreement. And for his part, Vice President Gore, then, will be 
visiting Louisiana State University and give a major address on race 
and education at Southern University Law Center. 

And on Wednesday, I will join Larry Summers, who is the 
Deputy Secretary of the Treasury, at a press conference with 
Representative Charlie Rangel to once again reaffirm the 
administration's strong opposition to the Coverdell IRA-education 
proposal. The Coverdell proposal is bad tax policy. It is outside 
the balanced budget framework, and it has little if anything to do 
with improving public education. 

On Thursday, the President, the Vice President, the 



First Lady and several members of the Cabinet, including Donna 
Shalala and myself, will participate in the White House Child Care 
Conference. Then on Friday, both the President and the Vice 
President will once again focus on education. The President will 
meet with several hundred teachers who are part of the effort 
surrounding the National Board for Professional Teaching Standards. 
The President's goal, as you've heard, is to have 100,000 
board-certified teachers in the next 10 years. 

For his part, Vice President Gore will announce a new 
public-private partnership to match computers donated from federal 
agencies to low-income schools. Now, this is a very busy week for 
the administration when it comes to education, and that's the way it 
should be. Education is President Clinton's number one priority, and 
we need to pick up the pace in order to get all of America's children 
ready for the 21st century. 

Education matters to parents all over America, and the 
President is determined to get things done. The President's 
education agenda is comprehensive and it gets to the heart of the 
issues that need to be resolved to improve American education -­
things like higher standards, better-trained teachers, safe schools, 
computers in the classroom, more accountability, more public school 
choices, and an absolute commitment to making sure that all of our 
children -- all of our children -- have mastered the basics once and 
for all. 

My biggest concern is that the Congress is fiddling at 
the margins and not focusing on these essential and central issues 
that define American education. The President wants some action and 
I think that the American people want to see some movement as well. 
The administration is prepared to work with the Congress in a 
bipartisan way, but we do need to get on with the business of 
improving American education. 

Now I will be happy to respond to any questions. 

Q Secretary Riley, is the President still committed 
to vetoing the D.C. appropriations bill if there are these vouchers 
included in there? 

SECRETARY RILEY: And we just got back from South 
America, you and I, and I'm not positive if there's been any 
statement in the last day or so. As I recall, certainly senior staff 
has indicated that they would recommend that the President veto that 
if that measure is in there, and I think that's where the status is 
right now. 

Q Could you explain in your own words, obviously, why 
poor children in the District of Columbia would be denied the 
opportunity to go to a better private parochial school or to go to a 
suburban school, that the President would take this opportunity away 
from 2,000 poor kids in the District of Columbia? 

SECRETARY RILEY: Well, I would be glad to. First of 
all, we're into trying to help solve problems, to build better 



schools, to help states and school districts and schools get better. 
The idea of giving someone a ticket out of the school solves no 
problems whatsoever. It is a non-solution to major problems. We 
know what to do to improve schools. We could take that same $7 
million that they propose to come in and pay for vouchers for 2,000 
children and impact in a very significant way probably as many as 
40,000 children. Having school reform measures like the Slavins 
program and Comers program and others, and new American schools, all 
of those efforts that are there waiting to come in -- we're doing 
that, by the way, in a number of elementary schools here in 
Washington, D.C., and I think we're seeing some real positive 
results. 

So what do you do? You pull 2,000 kids off, and who 
decides who it's going to be and where they're going to go? They'll 
be going to some -- perhaps many of them -- to a parochial school, a 
religious school. So the answer that they have in there is some 
governmental body appointed by the House and Senate and the President 
comes in and says this religious school is all right, this one isn't. 
Or do they say all of them are all right? Or who is to judge? Once 
you get into that judging process, you have made them public. That 
doesn't help private and parochial education. I strongly support 
quality private and parochial schools. But the idea of siphoning 
people off to an unidentified place chosen by public officials to me 
distorts the great mix we have now with public, private and 
parochial. Now, the idea of improving the schools in Washington, 
D.C. is very important, and all of us ought to be into it, especially 
those of us in the federal government. And we are, ourselves, into 
it and we are prepared to get as much into it as the Congress would 
enable us to. 

We think that we could really make a big difference, and 
that is, as I say, beginning to happen. But vouchers would in no way 
solve any of the problems in the Washington schools. 

Q Mr. Secretary, why is it okay for the President to 
threaten to veto the education appropriations bill, but it's 
outrageous, in your view, for Congressman Goodling to threaten the 
America Reads program over the national standards and tests policy 
dispute with the administration? 

SECRETARY RILEY: Well, you know, you have a reading 
proposal that I think everyone is ready to get busy on. We have 
these college students that are ready, we've got grandparents and 
senior citizens, we've got teenagers -- everybody is excited about 
the reading program. And to say that somehow it's going to help 
education by holding that up or holding it hostage because the 
President wants to have a voluntary testing program tied to NAEP -­
NAEP is in all 50 states now, it's a sample test. We're simply 
saying to make the sample test individual so a parent can see how 
well their child is doing in very basic skills -- not in 
controversial subjects; we're talking about reading in the 4th grade 
and math in the 8th grade with algebra, just like this study says is 
so important. 

So we think that's a very clear, clear issue and to tie 



then the reading measure to that is certainly not any way in the 
world to interpret that as being helpful to education. Then, when 
you look at vouchers, in my judgment, vouchers are harmful to public 
education. I think they've harmful to private and parochial 
education, too, as I've just said. You need -- something that you 
think is harmful to public education I think you should veto, and 
that's what I would advise the President to do. 

Q Secretary Riley, in terms of the economics of a 
family budget, if vouchers were to go through as they've been 
proposed in various forms, could they ever provide a school 
opportunity to a very poor family that would need to use only the 
voucher to finance the education of their child, or would vouchers 
even, under the best of circumstances, only be a subsidy to families 
that are already better off? 

SECRETARY RILEY: Well, I think that's a very good 
question and, of course, the answer would be mixed. Some families 
would be totally dependent on the voucher, they would have certain 
serious limitations of choices then as to what the voucher would 
afford. Others who could afford private school can make a very good 
argument that if you're going to give the person sitting next to me a 
voucher, then I'm entitled to one, too -- that person might be poor, 
also. 

So, I mean, you start getting into this very mixed up 
and confusing interrelationship; you're mixing up public and private, 
and religion. It's clear to me that if you are a very poor person 
and you are uneducated, and you are subject to entrepreneurs and you 
have a voucher for $3,200, that, too, worries me as to who could 
convince you to come to their school, or whatever. I think the whole 
scheme is just replete with problems and, as I say, I think it is 
harmful to the public schools and the private schools, also. 

Q Mr. Secretary, I have a question about this report 
that you're putting out today. It's sort of a chicken and egg 
question. Doesn't it seem common-sensical that students who plan to 
go to college would take algebra and geometry and students who don't 
would not, and so that's what your study shows, rather than showing 
if you take algebra and geometry, that somehow propels you to go to 
college? 

SECRETARY RILEY: Well, I think that's right if you had 
children making adult choices very early. And the problem is, we 
need in the school systems in the states and the school districts and 
the schools need to let children know very early that we expect more 
of them. We expect them to think about college. 

An awful lot of kids are either told or signaled at a 
very young age that they're not college material, that's for someone 
else, way before they have had a chance to prepare themselves to go 
to college. So I think the schools need to take all young people and 
make them think better of themselves and make them have higher 
expectations about what they can do. 



And then when they approach middle school, we do very 
well on the early basics. The TIMSS test 4th 
grade showed we were second in the world only to Korea in science -­
in the 4th grade. That's poor children, wealthy children -- to hold 
this very diverse, large country. 

Then you get on up into the 8th grade; we drop down to 
where we're just about barely average. So we're very high in the 4th 
and we drop down to about average in the 8th grade. 

So what happens between the 4th and the 8th? Well, in 
math, our observation is -- and some of these studies are showing it 
-- we just kind of continue on with arithmetic, and let's wait -- you 
might, can't handle anything more than that. Of course, we used to, 
unfortunately, have tracks into general math, or whatever, which was 
a ticket to nowhere. 

So what we think is that counselors, people who are 
planning for schools' curriculum, course work and so forth in the 7th 
and 8th grade should realize the very serious importance for all 
children taking algebra in the 8th grade. If they do, it then opens 
up the 9th grade for geometry. And then if they want to go on to 
advanced math, the door is wide open to do that. If they don't take 
algebra in the 8th grade, they get on into high school and it's 
amazing how that just pulls the curtain down on their future. We 
think that's very good information. 

But to say that a young child who is planning, 
themselves, to go to college so they choose to take algebra is 
probably right, but then there's another 75 percent of the children 
out there who should be told that if they work hard, if they take 
these tough courses, they, too, can go to college. 

Q Mr. Secretary, what significant opposition is there 
to broadening the offering of algebra in the 8th grade, and how does 
that in any way relate to the President's push for national student 
tests? 

SECRETARY RILEY: Well, it relates a lot. First of 
all,, there's no real opposition, but only 25 percent of American 8th 
graders have had algebra. And in Japan it's 100 percent. There's a 
reason for that. The Japanese have very clearly figured that out, 
the very thing that this longitudinal study shows. So we think that 
is very, very important to get that 25 percent to 100 percent. 
That's one thing. 

And then you ask how does it connect up with the 
President's test? It's very clear. The test in the 8th grade is 
tied to NAEP. NAEP then has algebra and some geometric principles in 
the 8th grade test. That's what the sample test is now. It's not 
like we're adding anything new. But then, obviously, if the test 
then is a national test, states decide to take it, school districts 
decide to take it, then they'll say we've got to prepare these 
children to be able to take algebra in the 8th grade. And they 
should. And that's then -- we see a very powerful focus then being 



made on reading in the 4th grade, math in the 8th grade including 
algebra, and that that will just have all kinds of good results in 
this country, by focusing school districts and schools on those two 
subjects at those grades. 

Q You would use the test then to encourage the 
broadening of 8th graders taking algebra. But is there not another 
way to do that? I mean, if this is standard knowledge, the benefits 
of it, why don't schools adopt it more on their own? Why is the test 
necessary to increase --

SECRETARY RILEY: Well, the test -- and you're asking a 
very good question, because it gets to the real root of why the test 
is important, to me. The test focuses the nation - the nation -­
not a school, not your child, or whatever -- you get the information 
on your child, but it focuses the nation on a priority. And the test 
doesn't tell you how to teach math, it doesn't tell you what you do 
to prepare for it or whatever; all it tests is what you know. Then 
the school district and all decides that. But if it's a national 
test and Americans have bought into it, that all of our children 
ought to be able to read independently by the 4th grade, do basic 
math by the 8th grade including algebra -- if that's done, I'll tell 
you it would be revolutionary in terms of the success we would have 
in education. So I think it's enormously important. 

Q Mr. Secretary, maybe I'm dense, but isn't it the 
obvious that if you achieve within -- every teacher sets out a lesson 
plan and says this is what you need to do to master this particular 
subject, is it absolutely necessary that a national test be adhered 
to in order to know what the obvious is? You ought to know if your 
kid is achieving or not in a particular subject. 

SECRETARY RILEY: Well, there's two ways to look at 
that, too. You know, you've seen the chart we've had looking at 
various states on the NAEP test, but the NAEP test which is given out 
there now and looks at in a sample way--you understand, just a 
sample test. If you took the test you might take one-seventh of it 
and you come out with a national average. This test you take the 
whole test and we know how you stood on math in 8th grade and reading 
in 4th. But NAEP then looked at the various states and it looked at 
-- I'm reluctant to call states, but one was South Carolina, one was 
Louisiana, Wisconsin, as I recall -- the local test there said 
reading in the 4th grade up in the range of 80 percent proficient 
readers. That's the state test. 

NAEP, the national sample test taken in the same state, 
said it was in the range of 15 percent to 20 percent. And don't hold 
me to the exact numbers, but I've got the charts. But that came from 
the NAEP test. 

So you see, a kid, then, in one of these states could 
think -- their parents could think they're reading wonderfully well. 
Compared to a national scale, they are doing very poorly and they 
don't know it. And what we are saying is, there's no reason in the 
world to keep that information from a parent. And people say, well, 
you know, children over here in a poor section don't do well, so why 



give them a test? Well, that's a terrible thing to say in this 
democracy. You give them a test because every child there is 
important and every child there must know how to read and every child 
there should know basic math and algebra in the 8th grade. And every 
individual there is important, and don't group this school, or it's 
done poorly or whatever, and say it's that way, so let's get over 
here and worry about college. 

So I think it's very, very important to single in on 
every child and then to have a national challenging test to raise 
those levels of interest. And I'll tell you this: When the test is 
given, there are going to be a lcit of disappointed, concerned people, 
because it's a high challenging test. 

Then, that's when the important part comes. That's when 
the system reacts to the tests, and the parents say, wait a minute, 
my child's in the 4th grade and can hardly read. Then, the school 
district and the school can all come together. You look in Seattle. 
I was so pleased reading an article in Seattle the other day. 
Seattle gave a tough test. And I mean it was -- everybody was very 
concerned about it. They did poorly; a lot of kids did poorly. So 
the reaction was very positive. Not criticize the children, not kill 
the test, but let's improve the schools to where the kids do well in 
the test. 

Q So you have all these battery of tests that 
students are already taking. How could they possibly be so out of 
whack with what should be obvious levels of achievement? 

SECRETARY RILEY: Well, they are. 

Q In that test I think --

SECRETARY RILEY: I know. And the fact is they're all 
over the ball park. Delaware's local test is much harder than NAEP. 
I mean, you could test in Delaware reading basic, and in NAEP you 
would be reading proficient. You see what I mean? Delaware is way 
up here and Louisiana is down here. That's just the way it is. So, 
really, it makes a lot of sense to have a national test so everybody 
will know how their children stand, teachers will know what basic 
improvements are needed, but the important thing is to focus the 
nation on these basic skills of reading and math. 

Q Mr. Secretary, two questions about the national 
test. Number one, a few minutes ago in making the case about why the 
administration opposes the voucher program for Washington, D.C., you 
said essentially we know where the problem is and we know how to 
better spend the money to solve the problem in this Washington, D.C. 
Isn't that precisely what opponents of the national tests say, that 
we ought not spend the money, we know how to fix schools and the 
money would be better spent fixing the schools rather than testing? 

That's number one, and I've got a follow-up. 



SECRETARY RILEY: Let me follow that again. You say the 
opponents of testing --

Q Yes, the opponents of testing say we don't need 
tests, we know how to fix schools --

SECRETARY RILEY: Yes, the answer I just gave -- let me 
answer that first -- that I gave this gentleman is the answer to that 
in my judgment, every student is important. And if you say this 
school does poorly, why test the children; they're poor, so don't 
worry about them. 

Q What they're saying is don't spend the money on the 
test, apply the money that you would have spent on the test to fixing 
that school. Bypass the test, go in and fix the school. 

SECRETARY RILEY: I guess it was Deming who said, you 
can't improve something you can't measure. Really, measurement is 
very, very important -- real measurement. If I'm a parent and my 
child is in that school and they say, you know, we don't need to test 
your child, we know he's going to do poorly; well, I want to know 
that. And if he does poorly, I want to know how. What is he weak 
in, in reading? What is he weak in, in math? 

Every parent's entitled to that in this country, in my 
judgment and not to be grouped into some -- you're in this poor 
neighborhood, so we know you're going to do poorly, why test you? 
That's not fair to any child in that neighborhood. 

Tell me the other. 

Q The second question, if I could follow up, which is 
-- you talk about how, once you did the national tests, that will 
force school districts -- "force" is my word, not yours --

SECRETARY RILEY: Challenge --

Q -- to change their curriculums in order to better 
-- to do better on the test. Isn't that precisely what opponents of 
the test fear, that it becomes the federal government's through its 
test, forcing alternations in local school district policy? You say 
for good reasons; they say for bad reasons. 

SECRETARY RILEY: Yes. 

Q Isn't that the nub of the debate? 

SECRETARY RILEY: Well, of course, what I say is that we 
don't tell them how to teach reading. All we propose is to test can 
the child read. And if they -- you can have two completely different 
ways of teaching reading. And you can look, then, if this child can 
read and this one can't, then that's good information for them. We 
don't say which is best or which is worst; all we propose to do is to 
test the child in reading, which is a very basic skill, we don't get 
into history and science and some of those very controversial 
ideological things; basic skills -- you either read or not. And 



then, with math it's the same way, and algebra. So we say it's very 
basic skills and it's a very fair way to look at it. 

And you say -- some say that that might control 
curriculum, and all I say to that is we don't get into curriculum at 
all. All we test, all we propose -- and it's voluntary. If somebody 
is worried about that, all they have to do is say we don't want the 
test. We think it's going to catch on and we think the people in 
this country are going to almost look at it as a patriotic thing, to 
get involved in getting this country to read well, getting this 
country to do math well, and getting our children ready for college 
and important jobs. 

Q But you do think it will influence curriculums, 
sir, when you said a moment ago these tests will shake up the status 
quo and make things happen. 

SECRETARY RILEY: Absolutely. 

Q Well, then --

SECRETARY RILEY: Well, I'm saying we don't control 
curriculum. We're looking at can a child read, and if a child can't 
read it ought to shake up something. There's curriculum, it might be 
text books, it might be teacher preparation, it might be parent 
involvement, it might be technology, it might be violence in the 
school, drugs, construction. It will shake up something. And we 
want something shook up. That's what we want to do because if 
they're not reading then something needs to happen. But we don't get 
into curriculum. I want to make that clear, and I'll get 7,000 
letters. We don't get into curriculum; we simply propose to measure 
basic skills, what they can do, and not how they learned it. 

Q Where are the teachers unions with you on this? 

SECRETARY RILEY: On the testing? I think they support 
it. I think they -- as far as I know, they -- I was trying to think 
-- there's two of them and I know the AFT -- I think both teacher 
organizations support the testing proposal that we made. 

Q Secretary Riley, since you say mathematics is the 
opportunity, speaking at today's event, why is it that your office 
hasn't mandated algebra and geometry for every child? 

SECRETARY RILEY: Because our office cannot do that and 
we would not like to do that. Education is, as I've said many times 
to you all and to others, is a state responsibility and it's a local 
function. The control of education is in the state, basically under 
our system. It's very similar to Brazil, by the way, which was very 
interesting, and in my trip to Brazil that's all they wanted to talk 
about, was education. But it's a state responsibility. It is 
illegal really for us to put out a federal curriculum. 

So we want to do things to help the states and help the 
school districts, and measurement is one of them. We think that is 
real accountability. Anybody who is into accountability ought to be 



into true measurement because that makes -- that encourages, 
challenges states and school districts to improve their schools. 

Q Secretary Riley, can I ask a follow-up to an answer 
you gave to Leo on vouchers? Do you think private and church schools 
really will try to scam people out of their vouchers? And also, did 
you mean to suggest that poor people ar.en't bright enough to know 
that they're being scammed by these schools? 

SECRETARY RILEY: No. I started off saying that I've 
got great confidence in private and parochial schools. Some of them 
are the highest quality schools in the country. And we are involved 
with them in some ways, as you well know, with Title I and we've been 
all through that Aguilar versus Felton. But if you have a private 
school and you've got a voucher, then there is a complication in 
making that - keeping that private or having public accountability. 
I mean, I think anybody can see that. That's not saying anything 
about any strong private or parochial school. 

But a lot of the stronger schools, of course, charge 
more than $3,200 a year tuition. Some of them don't. Some of them, 
they could come within that range, and some of those are full. But I 
still say -- and I don't want to in any way infer that private and 
parochial schools are any kind of a bad choice. I think it's a 
wonderful choice for people to have, but I think they ought to stay 
private, stay parochial, and that vouchers is a very bad system. 

And I don't quite understand what you're saying, but if 
you have -- I do think this -- that if you have poor people with a 
voucher, it certainly could cause entrepreneurs to then try to move 
into that zone. Now, that's not to say those good private and 
parochial schools -- I'm not talking about them, obviously. I have 
to handle higher education gate-keeping, and it is hard. I've had to 
close down -- not close down, but deny federal funds, Pell Grants and 
so forth, student loans, to, like, 700 colleges and universities and 
schools. And it, in substance, closes them down. And that's hard. 
That's a job, though. That's connecting up with them. And I don't 
know how that would be done on a K through 12 system, but that's the 
problem in higher education. Some of those schools aren't schools at 
all and we have to then come in and say that. And that is very, very 
difficult and it's an accountability responsibility that is very, 
very difficult. 

Q Can I just follow that last point? So, as a matter 
of principle, the principle of the federal government subsidizing 
colleges and universities, private and parochial schools at the 
college level, it's okay, but it's not okay as a principle, assuming 
you could get around this one issue that you just raised, in 
secondary or elementary schools? 

SECRETARY RILEY: It's two totally different things. 
The state constitutions primarily, or state law -- usually, it's the 
state constitution -- says that the state will provide free public 
education for every child in the state. That, of course, under court 
interpretation is K through 12. That is the state's responsibility; 
not the federal government, but the state. And it covers all 



children. It covers disabled children; it covers brilliant children; 
it covers whatever. 

And then after grade 12, there's no such state 
constitutional or legal requirement to provide free public education. 
So in higher education, you get out of the 12th grade, then our 

programs deal with the individual. They're adults then, too, but 
there's no state control of the system and the state responsibility. 
So as far as a child going to a religious school in college, it's no 
different with us -- we deal with the child -- than if they're going 
to a private school or a public school. But it's totally different. 
One is K through 12; that's state. And the other is adults who are 
not in the state-protected system. 

a What do you think of the salaries college 
presidents are getting, Mr. Secretary? Did you read about that? Did 
you read about these high salaries these college presidents are 
getting? 

SECRETARY RILEY: I haven't, no. Something recent? 

Q Yes. 

MR. MCCURRY: It looks like a good line of work, though. 
(Laughter.) 

SECRETARY RILEY: I recommend Mike -- (laughter.) 

THE PRESS: Thank you. 

END 1 :50 P.M. EDT 
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A Letter from the Secretary of Education 

Many parents, students, and educators in the United States are beginning to understand that 
mastering mathematics is a gateway to college. The key to the .. gate" is taking algebra or 
courses covering algebraic concepts by the end of the 8th grade. However, m.ai1y 8th and 9th 
graders may be bebjnd in their course taking lo get on the rnad. to college. 

Recent analyses by the U.S. Department of Education indicate that high school students who take 
algebrcl, geometry, and other rigorous mathematics courses arc more likely to go on to college. 
This is true regardless of their family income. Iii fact, the benefit of Laking rigorous courses is 
greatest for sludents from low-1ncome families. Students who take chemistry, a subject that 
requires a firm grasp of mathematics, are nlso more likely to go to college. Other resc:arch tells 
us that the advantages of a solid mathcmatic!I: background are not limited to the college bound. 
Workers who have mastered mathematics earn more and are less likely to be unemployed than 
workers who art: less proficient in mathemalit:s. 

However, not all students have access to dgorous mathcmalics courses -- either because their 
school does not offer everyone a full selection of challenbring courses, or because not all sn1dents 
are prepared for and encouraged to taJce them. The results of the recent Third International 
Mathematics and Science Study (TIMSS) confirm that many students enter high school without a 
solid grounding in mathematics, closing doors very early for further education and better careers. 

The implication is clear: The 8th grade is a critical point in mathematics educa.tkm. 
Achievement at that stage gives students a leg up on taking rigorous high school mathematics 
and science courses important for later success. 

As a nation, we must ensure that all our students develop the mathematics foundation they need 
by the end of the 8th grnde--aud t11cn build on it throughout high schuul. We challenge parents, 
schools, commwrity group!;, higher education, and employers to ensure that all children have 
access to rigorous mathematics courses and a chance at college. The U.S. Department of 
Education stands ready lo assist them by providing financial aid to college students and 
supplementing Advanced Placement c:x.am fees for students who demonsn·ate need. 
Additionally, the Department provides funding thmugh Title 1 and other programs of the 
Elementary and Secondary Education Act (ESEA) to assist schools in upgrading mathematics 
teaching and learning nationwide. It is also offering a voluntary national test in 8th grade 
mathematics, so that parents and schools can benchmark their students' performance. Together, 
we will help to ensure that all students a..l'c given the opportunity to excel. 

Sincerely, 

Richard W. Riley 

141003 ---
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Executive Summary 

In the United States today, mastering mathematics has become more important than ever. 
Students with a strong grasp ofmalhem~lics have an advantage in academics and in the job 
market. The 8th grade is a critical point in mathematics education. Achievement at that stage 
clears the way for ~tudents to talce rigorous high school mathematics and science courses--keys 
to college entrance and success in the labor force. However, most 8th imd 9th graders lag so far 
behind in their course laking that getting 9Jl the road to college is a long way off. 

This rcpo1t highlights the following fmdings; 

• Students who take rigorous mathematics and science courses arc much more likely to 
go to college than those who do not. Data from the National Educational Longitudinal 
Study (NELS) reveal that 83 percent of students who took algebra I and geometry wc11t on to 
college within two years of Lheir scheduled high school g1·a.duation_ 011.ly 36 percent of 
students who did not take algebra I and geometry courses went to college. While nearly 89 
percent of students who took chemistry in high school went to college, only 43 percent of 
students who did not take chemistry went to college. 

• Algebra is the "gateway" to advHncecl mathematics and scien~e in high school, yet most 
students do not take it in middle schooL Students who study algebra in middle school and 
who plan to take advanced n1athematics and science cotrrses in high school have an 
advantage: approximately 60 percent of the students who took calculus in high school had 
taken algebra in the 8th grade. However, 1996 NAEP duta reveal that only 25 percent of 
U.S. 8th graders enrolled in algebra, and that low-income and minority students were even 
less likely to take algebra in the 8th grade. 

• Taking rigorous mathematics and science cou:ncs in high school appears to be 
especially important for fow .. income students. Low-income students who took algebra I 
and geometry were almost three times as likely to attend college as those who did not. 
While 71 percent of those who took algebra I and geometry went to college, only 27 percent 
who did not take those courses went on lo college. By way of comparison, 94 perce11t of 
students from high-income families, and 84 percent of students from middle-income 
families who took algebra I and geometry in high school went on to college. Sixty percent 
of students from high-income families and 44 percent. of students from middle-income 
families who did not take algebra I and geometry went to college. 

• Despite the importance of low-income students taldng rigorous mathematics and 
science com-scs, tltese students are less likely to take them. Students from higher-income 
families are almost twice as likely as lower-income student<; to take algebra in middle school 
nnd geometry in high school. They are more than twice as likely to take chemistry. 
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Other important findings include: 

• Mathematics achievement depends on the courses a student takes, not the type ot' 
school the student attends. Students in public and private schools who took the ~ame 
rigorous mathematics courses were equalJy likely to score at the highest level on the NELS 
12th grade mathematics achievement test. 

Students whose parents are involved in their school work are more likely to take 
challenging mathematics courses early. Students whose parents were involved in their 
education were more likely to take courses like algebra and geometry in the 8th and 9th 
t,rrade than students whose parents were not involved. 

• Tbc 1•ct11.ults of the Third International Mathematic.-; and Science Study (TIMSS) reveal 
that the middle school mathematics curriculum may be a weak link in the U.S. 
education system. While U.S. 4th graders scored above the international average in 
mathematics and science, U.8. 8th t,rraders scored below average in mathematics, atld only 
slightly above the international average in science. Initial analysis ofTIMSS data also 
shows that the middle school mathematics curriculum in the U.S. is less challenging than in 
other coWltries. The curriculum of average 8th-grade mathematics clas!:i1ooms in the U.S. 
resembles 7th grade curriculum elsewhere. Although algebra and geomelTy are integral 
elements of the middle school curriculum in other countries, only a small fraction of U.S. 
middle schools offer their students these topics. 
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Mathematics and Future Opportunities 

The Importance of 
Mathematics for College 
Entrance 

Stude11t.s wlw talc:e rigorous 
mathematics and science co11r:ie~ <ire 
mucll more likely to go to college 
than t/J.Qj·e who df> 11ot. Data from a 
longitudinal survey of stltdents who 
were in the:: 8th grade in 1988 
(National Educational LOD.briludinal 
Study or NELS) reveal that 83 percent 
of sludents who took algebrd I and 
geometry enrolled in college1 within 
two years of their scheduled high 
school graduation. Only 36 percent of 
students who did not take algebra I 
and geometry wenl to colleg~ (Figure 
1). Similarly, students who take 

Figure 1 
College Attendance by Course-Taking 

% attending college 

60% 

20'1!. -

Took Algebra I 
and Geometry 

Sourtla: Analysis of NEl.S data 

Did Not Take 
Algebra I and 
Geometry 

rigorous science courses in high school are much more likely to go to college. While nearly 89 
percent of sn.1dents who took chemistry eo.te1·ed college, only 43 percent who did not take 
chemistry went to college. 

Students who take more rigorous mathematics courses also show higher gains in mathematics 
achievement (measured by the mathematics achievement test given as part of NELS) than 
students who take less challenging courses, eve11 when cont.rolling for initial achievemc11t. For 
example, among students who initially began at the same level of mathematics proficiency in the 
8th grade, students who had taken algebra II ur geometry by the 10th grade experienced greater 
gains, on average, than students who had taken no algebra or only algebra I during that period. 

1Throughout this repon. the cerm "college" is used to refer to o.ny postsecondary education taken at a public, 
private not-for-profit. or privtil1.: for-profit institution. 
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more likely to go to collegl!, m1d 
among low-income st11dents 
(students in tile bottom tliird of tile 
income distributi.onp, the differenc~ 
is particularly dramatic. Students 
from low-income families who took 
algebra I and geometry were almost 
three times as likely to attend college 
as those who did 11ot. While 71 
percent of low-i11come students who 
took algebra. I and ge0111etry went to 
college, only 27 percent oflow~ 
income students who did not take 
algebra I and geomelry went on to 
college. The differences are also 
dramatic among students from 
middle- and high-income families: 94 

% attending college 

percent of students from high-income 

0 
lro:aTe c6llri:s:t inlO tllirde 

Saia:~ r:t NEL.S <lala 

40 

families, and 84 percent of stlldents frum middle-income families who took algebra J and 
geometry went on to college, while 60 percent of students from high-income families and 44 
percent of students from middle~h1come families who did not take geometry ~iill went on to 
college (Figure 2). 

100 

lln./nrtunately, ma11y students, in ptirticular low-inc1m1e students, do 11ot take. the.fie rigoro11s 
mathematics and science co11r.fes. According to NELS, 63 percent of all students took algebra I 
and geometry and 50 percent took chemistry. Students from low-income families, however, were 
far less likely than their more advantaged peers to take these rigoro\.lS courses. Among students 
in the bottom thi1·d of the income distribution, 46 percent took algebra 1 and geometry and only 
33 percent took chemistry. By way of comparison, fully 81 perce11t of students in the top third of 
the income distribution took algebra 1 and geometry, and 72 percent took chemistry. The 
differences are similar for other rigorous mathematics courses (Table 1 ). 

21ncome data are based on tolal family income reported by parents. Low, middle, and high income groups each 
contain approximately onerthird of the sampl~. The "all" category includes additional observations with 
missing income data. 
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Table 1: Course-Taking Pnttems of NELS Studeot.ci: 

Accounting for course-taking patterns tlramatically reduces the difference i1t the rate of 
college-goi11g beh1Jee11 low- and liigli-i11come stude11ts. Students from high-income families are 
almost twice as likely lo allend college as students from low-income families (86 percent 
compared to 44 percent) when course-taking patterns arc not accoimted for. However, 
comparing only students who hav~ taken rigorous courses to one another, students from low­
income families go to college at rates much more i::imilar to students from middle- and high­
incomc families (Table 2). For example, among students who took chemistry in high school, 95 
percent of high-income students, 89 percent of mid<ll~-income students, and 79 percent of 
low-income students went to college. When low-income students take rigorous col.uses, income 
effects on college entrance rates diminish greatly, although they do not disappear. 

Table 2: College Attendance by High School Course-Taking Patterns of NE.LS Students 
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Figure 3 
Mathematics Achievement by 

Highest Mathematics Course Taken 
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Percent of Students Scoring at the Highest Level of the 
NELS 12th Grade Mathematics Achievement Test 

Achievement divided into thirds; Student!': in highest level scored in the top third 
Source; Analy5h:s of NELS data 
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Mathematics in College, the Workplace, and the 21st Century 

Tlie benefits of taking rigorous 11u1.tliemt1lics alld sciehu co11rses extend to stude11ts headl11g 
into tire job market and to hoth two- and four-year colleges. As technology becomt::l:i prevalent 
in the workplace, more and more workers will fi11d they need to have strong backgrow1ds in 
rnathematics and science--hackgrotmds which will have begun to form even before high school. 
Rigorous matheillatics and science prepan:ltion is alsn important to students intending to go to a 
two- or four-year college or turiversity. The level and number of mathematics courses that a 
student needs to take before and du-ring college depend on the college and the major that the 
student wants to pursue. Mathematics- and science-related disciplines typically require that 
students have taken rigorous mathematics coun;es. Many other popular cnurses of study require 
advanced mathen1atics as well. 

Two-year colleges ofte1i requirt! all stUt/1.mts to gain an understa11ding of intermediate algebra 
prf()r to grad11atio1a, reganlless of their coitrse of study. Many two-year colleges require all 
degree-see.king students to take malhematics placement exams prior to enrollment. High scorers 
may be exempt from takihg certain mathematics courses, while low scorers rnay have to take 
remedial mathematics courses. Many of the most popular majors at two-year colleges~-including 
Business, Nursing, and Computer Science-re.quire more rigorous mathematics course work, such 
as statistics. 

Fo11r-year colleges and universities typically require more high school matllematic.t 
preparation/or admi.s::!l"io11. Tyrlical stale four-year colleges and universities recommend, and in 
some c'1ses require, that all students tnke at kast three, and sometimes four, yea.rs of m'1thematics 
in high school. Data collected by the College Board reveal that in 1997, 68 percent of incoming 
.freshmen at four-year colleges and universities had taken four years of mathematics h1 high 
school. Furthermore, almost all of these students had taken algebra and geometry, and more than 
half had taken trigonometry. Most state colleges require smdcnts to take mathematics placen1ent 
exams upon enrollment. Colleges look favorably on Advanced Placement cnurses and often 
pince students who have taken them out of introductory mathematics courses. While graduation 
requirements differ depending on the students' major, many popular majors, such a.~ Rusiness 
and Psychology~ require students to take several mnre rigorous courses in mathematics or 
science. 

ltl the job market, wnrkers who !iaJ.•e str01'g mathematics a11d scie11ce backgrou11dt are more 
likely to he employed and gtmerally eam more tlia11 W()rkers with lower achievement, eJ.•en if 
tliey have 12ot g01re 01i to college. A national survey fowid that by nge 30, high school graduates 
who had not furthered their education but had scored in the top quai1ile on the mathematics 
portio11 of the Armed Services Vocational Aptitude Battery (A.SV AB--administered to civilians 
for srudy purposes) earned) on average~ 38 percent more per hour than high school graduates who 
had not gone to coHege and had scored iu the bottom quartile of the rnathematic portion of the 
ASV AB. Similarly, the unemployment rnle among high school graduates who scored in the top 
quartile of the mathematics test was only 4.4 percent. The wiemployment rat~ was 10.3 percent 
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among high school graduates who scored in the lowest quartile. Workers who scored in the top 
quartile of the science section of the ASVAB also earned more, 011 average, and were less likely 
to be unemployed. 

Mathematics ability will be even more important for well-payi11g jobs iii t/1efuture. Sume 
major finm: already require job applicants to pass st.andardized rmtlhemat1cs ~nd reading tests. 
For example, Diamond-Star Motors, a joint venture of Chrysler and Mitsubishi, tests all 
applicants for production and maintenance positions on their ability to do high school level 
mathematics. Authors Richard Murnane and Frank Levy have identified a set of "New Basic 
Skills," in their book of the same name, that non~collegc-bound high school graduates should 
ma.~er in order to get well-paying jobs in the modem labor rnm-ket. The "New Basic Skills" that 
workers will need in order to earn a good wage include the ability to use mathematics skills and 
concepts at least at the 9th grade level. 

Slwrtages i11 workers 5·killed ill matliematics and science could effect U.S. peeforma11ce i11 
global markets. According to a recent report, America 's New Deficit: The Shortage nf 
lnformation Technology Workers. frmn the Office of Technology Policy at the U.S. Department 
of Commerct:, as computer and data processing become more importanl to the economy, more 
and more workers skilled in mathematics- and science-relalt:d disciplines will be needed to 
maintain the US. 's international competitiveness. The report cites a survey by the Infom1atio11 
Technology Association of America indicating that 50 percent of company executives in 
information technology report a lack of skilled workers as "the most significant barrier'' to their 
comparri~s· growth during the next year. However, the number of bachelor level compult:r 
science degrees awarded by U.S. collt!ges and universities declined more than 40 percent 
between 1986 alld 1994, indicating that these problems are likely to persist. 
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Middle School: 
Getting on the Road to Challenging Mathematics 

and Science Courses 

Laying the Foundation 

Algebra ir tlie "gateway" to rigorous 
matllematics courses. Rigorous mathematics 
courses build upon the skills and concepts 
that students learn in earlier mathematics 
courses. Tr~ditionally, stude11ts cannot take a 
rigorous mathematics course in high school 
until they have successfully completed one or 
more prerequisite courses. Algebra I, or 
another course that covers basic algebraic concepts, is the prerequisite for more rigorous 
mathematics in high school. 

Students who plan to take advanced matltematics and scie1'ce COlll'Ses during high schnnl a11d 
begin to study algebra during mi<ltlle school are at a clear adva11tage. A rigorous sequence of 
mathematics spans several years. The traditional sequence of mathematics coi.U'ses involves one 
year courses in algebra I, geometry, and algebra II, followed by a half-year course in 
trigo11ometry, a full- or half-year course in pre-calcl.lli.is, and then calculus or an Advanced 
Placement course. Increasingly. schools arc covering these rigor01.1s content areas i11 courses lhat 
integrate algebra, geometry and other areas of mathematics such as statistics and probability, 
rather than teaching each separately. According to NELS, approximately 60 percc11t of the 
students who took calculus in high school had taken algebra in the 8th grade. The typical high 
school sequence of rigorous science courses (biology, che1nistry, and physics) also necessitates 
an early backb'TOund 1n algebra and geometry. 

Students who do llOt take courses covering algebraic concepts early i11 their edUC'.'1fional ~areer 
risk closing the door 011 111ally importa1zt opportu11itie:s, illcluding opportimitie:~ to take courses 
outside of mathematics and scie11ce. Some high :s1.;hools require students to complete n specific 
package of courses, including mathematics and science, in order to graduate. By the junior and 
senior year~, students who have not plru:u1ed ahead have fewer options in choosing which courses 
they take. Students who do not complete prerequisite and required 1.;ourscs early e11ough not only 
risk being unable to take more rigorous courses in those disciplines later, but also may not have 
time in their schedules to take other courses that can belt'> prepare them for college or a career, 
including foreign language, art, Advanced Placement, and "tech prep" courses. 
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Course .. Taking Patterns in Middle School 

Rgur&4 

Despite recent increases i11. the proportion 
of .wtudents taking algebra I i11 tire Btlr grade, 
in 1996, most students were not enrolkd in 
tl1is course. The proportion of 8th-graders 
laking the National Assessment of 
Educational Progress (NAEP) mathematics 
assessment who reported taking algebra has 
increased. In 1992, only 20 percent of 
students rcpo1ted taking algebra. In 1996. the 
next year the NAEP mathematics w;sessment 
was administered, 25 percent reported taking 
algebra. This increase may be due to a 
number of factors, including the National 
Council of Teachers of Mathematics' 
(NCTM) call for including algebraic topics in 
the middle school curriculum. 

~C!!!:!!J!..!!...!~~~~Ei~lllJllfld.!n 1996 
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Minority anti low-income studentr ~ontinue to be less likely to take challenging matliematics 
courses i11 middle :i.·c/1001 tlian oilier studt!nts. The 1996 NAEP data reveal that minority 
students are less likely to report being enrolled ht algebra in the 8th-grade (Figure 4). The data 
also indicate that students from disadvantaged backgrounds are less likely to be enrolled in 
algebra during the 8th grade: While 29 percent of students who were not eligible for the national 
school lunch program repnrted being enrolled in algebra during the 8th grade, only 15 percent of 
students who were eligible for the national school lunch program were enrolled in algebra. 

Wliile the number ofstt1de11ts taking algebra co11rses has increased, recent evid1mce .fuggests 
tlrat tire co11tent ofthe5·e courses has remained rigorous. Many states have recently increased 
mathematics requirement<: for high school graduation, ofti:n requiring that students talce more 
years o.f mathematics than were required in the past, or mandating that students complete certain 
courses. A recent study supported by the National Science Foundation (NSF) examined the 
content of mathematics courses in schools in several of the states making the mo~t substantial 
changes in mathematics requirements. The study focused on basic courses, such as algebra l, 
which had experienced large enrollment increases becau::;e of more stringent gradua.tio11 
requirements. Despite the larger numbers of students enrolling in the courses, the study found 
that the content of these courses was essentially unchange~ indicating that more students were. 
in fact, being exposed to rigorous mathematics. 
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Parent and StudentAttitudes about Matl1ematics and Science 

Large proportions of 
middle scliool l·tudents 
indic<1te that tlley do not 
plan to take mathematics 
and science coul"ses 
beyond what tlaeir sc/iools 
require. A nationally 
representative survey of 
public school students and 
parents conducted by Louis 
Harris Associates for the 
National Action Cowicil 
for Minorities in 
Engineering (NACME), 
Inc. fowid that large 
proportions of students 
would like to stop taking 
mathematics and science 
courses as soon as they can. 
Fifty-one percent of the 5th 
through 11th grade students 
surveyed indicated that they 
would take mathematics 

Rg1.1eS 
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classes only as long as required. while 47 percent reported they would study science only as long 
as it is required. Distressingly, young minority student~--5th through 8th graders who will soon 
be facing major decisions about which courses to take--were more likely to indicate that they 
planned to drop mathematics and science as soon as they were able to (61 percent planned to 
drop mathematics, and 58 percent planned to drop science). Minority students of all ages wcJc 
more likely than other students to say that they would like to stop taking mathematics and science 
as soon as they could (Figure 5). 

Jlowever. tile same .vtudents indicate tllat they would be interested in going to college, and 
taking college-level mathematics courses. Eighty-six percent of all students surveyed said that 
they would like to go to college. Although less than half of the 9th- to 11th-grade stude~ts said 
that they planned to take trigonometry or algebra II in high school, nearly two-thirds said that 
they were interested in tal<lng Advanced Placement courses. These contrasts signal that rriany 
students do not understand the importance of, and requirements for, taking rigorouc; mathematics 
and science counes in high school, including 1he need to take algebra by the 8th grade. In fact, 
only 25 percent of minority and 42 percent of non-minority 5th- through 8th-grade students 
recognized that if they did not take algebra they would not be able to take other mathematics 
classes in the future. 
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Parent and teacher invQ/vement may make. a large difference in studellts' decisions about 
mathematics and science. According to the NACME survey, ninety-four perc.ent of students 
indicated that their pare1m:' or guardians' advice was important to them in deciding what they 
would study in school, and 88 percent indicated their teachers' adv1ce was ini.portant. Ninety-one 
percent of parents want their children to continue their education beyond high school. However, 
when 9th- through eleventh-graders were asked who decided which mathematics classes they 
would take, 79 percent indicated thnt they had made the decision by themselves. 

Analysis of the NELS tl11ta indicnles that students witli greater level.; of parental ilivolvement 
are more likely to take advanced mat/iematics courses. Analysis of the course-taking patterns 
of the NELS students who were in 8th-grade in 1988 reveals that regardless of whether the level 
of parent involvement was 1•eported by the student, the parent, or the teacher, higher levels of 
parental involvement were consistently associated with higher likelihoods of taking rigorous 
mathematics courses. 'While only 8 percent of those students who said that they did not discuss 
programs at school with their parents took algebra I by the 8th grade, 17 percent of those who 
~aid that they discussed school programs three or more limes during the previous semester took 
algebra I by the 8th grade. Students whose parents or teachers indicated greater levels of parental 
involve111e11t were also more likely to take advanced courses. Thirty-seven percent of students 
whose parents said that they rarely talked to their ch.ild about high school plans took geomi;;try by 
the 1 0th grade, while 48 percent of those students whose parents said they regularly spoke to the 
child about high school plans took geometry by the 1 Olh grade. While 27 percent of srude11ts 
whose teachers said their parents were not ilwolved took geometry by the 10th grade, a full 63 
percenl uf the students whose teachers sa.id that their parents were very involvt:d took geometry 
by the 10th grade. 
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Mathematics in the U.S. Today 

International Comparisons of 
Middle School Mathematics and 
Science Proficiency 

Recent findings from the Third International. 
Mathematics a11d Scie1ice Study (TIMSS), 
indicate that tile mathematic.ti c11rriculum 
from grades five through eiglit may be a weak 
link in tire U. S. e.du~ati011al system. Newly 
available data from TIMSS (the most 
comprehemsi ve international comparison of 
schools and i;tudents ever undertaken) reveal 
that U.S. 4th graders scored above the 
inlemational average in both mathematics nnd 
science. Among 25 other participating nations, 
only Korea perfonned better than the U.S. in 
4th grade science. and only 7 of the 25 other 

U.S. Perfonnance on TIMSS, 
Relative to lntemational Average 

Fourth grade Eighth Grade 

Mathematics 

Science 

countries did better than the U.8. in 4th grade mathematics. These findings are in contrMt to 
earlier findings from TTMSS that indicate that U.S. 8th graders perfon11 slightly below the 
inte111ationa1 average in mathematics, and only slightly above the i11ternatio11al averdge in 
science. In fact, only one country--the U.S_ in mathernatics--falls from above the international 
average at 4th grade to below the inlernationa.l average at 8th grade. 

The U.S. expects less q.f it.fi middle scliool students compared to liigh performing natinns. 
TIMSS data suggest that one reason U.S. students do less well al 8th grade is that the middle 
school mathematics curriculum in the U_S. is significantly less challenging than curricula in other 
countries. In Germany and Japan, virtually all student.i;; in grades 5 lbrough 8 move beyond 
arithmetic to the foundations of algebra and geometry. By 8th grade, mathematics courses in 
virtually all other countries participating in TIMSS include significant algehl"a and geome;:try, 
while in the U.S., only students in college-prepa.rd.LOry classes receive significant exposure to 
algebra, aud very tew students study geometry. As a resl.llt, the content taught in U.S. 8th grade 
m"thematics classrooms is usually at a 7th-grade level compared to 1he 40 other nations 111 the 
TlMSS study. 

TIMSS also found that ll.S. mathemt1ti.<.·s clafse.tt requi1·e stude11ts to engage ill less higll-level 
matliem.a.tical thougllt and solve fewer multi-step problems than cla.fses in Germ.atty a11d 
Japan. A U.S. mathematics teacher's typical goal is to teach students the mechanics of solving a 
problem versus understanding the concepts behind it, while a Japanese teacher's goal is to help 
them learn the basics as weJl as understnnd the relevant p.1athematical concepts. In a typical U.S. 
classroom, students follow the teacher as he or she leads them through solutions lo mathematics 
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problems. Tn Japan, students cire asked to solve problems. present them to the class, and describe 
how they approached the problem to increase their own 'l.lnderstanding. 
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Promising Practices 

Across the country, there are many promising mathematics and science practices underway. 
Many of these are responsible for inc1·cascs in the numbers of students taking rigorous courses in 
mathematics and science. Just as important, many students m-e fmding that they do quite well in 
these more advanced courses. There is, of course, no one formula to success. Highlighted here 
are a number of places that demonstrate effective strategies_ 

Taking the Rigl1t Courses. In 1990, the College Board lalUlched EQUITY 2000 to increase 
minority enrollment in college preparatory mathematics courses. Originally piloted in six 
communities, EQUITY 2000 requires participating school districts to phase out lower-level 
mathematics in favor of all students talcing coJlege preparatory curriculum--beginning with 
algehra and geometry. EQUITY 2000 influences policies, curricula and student academic 
development at all grade levels, but particularly grades six through nine. These are critical ye,ll's 
for mclthematics education. Duri11g this period, parents, students, and educators make key 
decisions about wmch courses students should take and how they should begin plaDiling for 
educat1on and careers after high school. F4uity 2000 provides on-going professional 
development to help teachers work with mixed-ability classes. It also trains administrators and 
teachers to use student enrollment and achievement data to drive school-based decision-making, 
helps schools establish support services for students who need extra time and effort to learn 
challenging content, and encourages and supports parents to become advocates on behalf of their 
children. 

Increased parental involvement is a priol'ity in Equity 2000. It recognizes the important role that 
parents play in nurturing and reinforcing their children's desire to attend college. Equily 2000 
has sponsored Saturday and summer academics on college campuses for entire families. It aJso 
sponsors Family Math nights in which parent') and students learn malhematics concepts together. 

Results at the six pilot sites indicate thal: 

• All sites dramatically increased the percentage of students emolled in algebra I 
by the 9th grade, and in three pilot districts, all 9th graders enrolled in 
algebra I. 

• The percentage of students passing algebra I did not decline significantly, and 
in some cases rose, as more students from the discontinued lower tracks began 
enrolling in algebra classes. 

Contact: 
Vi netta Jones 
Equity 2000 
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The College Board 
1717 Massachusett..c; Ave.~ NW 
Washington, DC 20036 
(202) 822-5900 

OPP/PES 

www.co11egeboard.org/eq uily/htmVindxOO I .html 

Atlvanced Placement Participation and Scor~f on the R'ise. The College Board's Advanced 
Placement (AP) Program was started nearly four decades ago to enable students to complele 
college-level studies while still in high school and to obtain college credit or placem(:nt. AP 
courses are widely recognized as setting the standard for high levels of academic achievement in 
high school. Today more tha.11 500,000 students in about hnlf of the nation's high schools take at 
least 011c AP course. Dramatically increased participation in AP courses in Texas ru.1d South 
Carolina illustrate the success of AP-based reform initiatives in two states. 

TeJut:is: The Advanced Placement Incentives program was developed in the Dallas, Texas area by 
O'Donnell Foundation in reaction to low rates of college attendance and poor college preparation. 
111e Advanced Placement Incentives program reward results in AP courses in mathema.t1cs, 
science, English. and the arts by providing perfottnance-based financial incentives to teachei-s, 
school and student~. Teachers arc given financial incentives as well ac; registration and fees for 
attending College Bu~Ull AP teacher training during the summer. <1nd to teach AP courses. 
Students who compJete the Advanced Placement course may take the AP exam at half-cost (the 
total cost for an AP exam is about $73). Those who score a three or better (on a five p()int scale) 
are given financial incentive and reimbursed for the cost of the exam. 

In five ye"1's of operation in nine Texas public schools, the O'Donnell foundation reports that: 

The year before the;: program began in nine typical public high schools, 48 students took 
AP exams in mathematics, science, and Engllsh, and received a three or better. In the fifth 
year of operation., 1,099 students took AP exams and 521 received a score of three or 
better. 

• Tn nine high schools in the Dallas Independent School District. the eighth largest iilller-city 
school district in the country, with 85 percent minority enrollment, growth in AP 
participation has been out.c;ta11dh1g. Students took 312 AP in mathematics, science, and 
English in Mny 1995, the year before the program started in the Dallas schools. Tn May 
1997, the sec011d year of the Dallas program, this number has grown to 1,750. The 
number of snidents scoring three or higher during that time period grew from 139 to 559. 

• The DallM school program has experienced proportional growth among fomale and 
minority students. The year before the program started, 94 females took exams in 
mathematics, computer science, and the sciences. In the program's second year, 452 
female students took these exams. 
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• Minority participation has also grown in Dallas, from 64 7 Africai1-An1crican and Hispanic 
students taking AP ma.thematics, science, and English exams the year before the prob'T'<lIIl 
began, to 734 in the program's second year. 

South Carolina: With former Governor Riley's school refonn package of 1984, South Carolimi 
became one of the first states to legislate funding and other actions to boost student participation 
in AP classes. The state appropriated funds to train AP teachers and to help pay for AP exams, as 
well as required that public colleges accept AP courses if the student scored 3 or higher on the 
exam. As a result, from 1984 to 1997 South Carolina experienced; 

• An increase m lht: number of student-:; taki 11g AP exams from 2, 799 to 9, 7 48. 
• An increase in the number of AP exams from 3,461 to 14,890, with the me.an grade 

remaining stable at approximately 2. 7 - 2.8. 
• An increase in the number of AP science exams (Riology, Chemistry, Physics) from 

27 to 2,414. 
• An increase in the number of AP math exams (Calculus AB and BC) from 46 lo 

2~767. 
• Ninety-three percent of all the public high schools in the state participating in AP 

(184of197 public high schools)_ 
• AP participation ml~::; above tlle national average_ 

AP Exams Taken 
(Eleventh and Twelfth Graders) 

1984 1997 Percent increase 

South Carolina 3,'161 14~890 430 percent 

National 223,888 843,399 380 percent 
Sources: College Board. Advanced Placement Program, Ncmanal and Snuth Caro/ma Summtuy Reporrs, J 9l:J4 -
1997. 

Contacts: 
Macarthur Goodwin 
Soulh Carolina Department of Education 1429 Senate St. 
Columbia, SC 29201 
(803) 734-8382 
www.!-:ta.te.sc_ us/sde 

Patrick Moore 
O'Donnell Foundation 
100 Crescent Ct_ 
~uite 1660 
Dallas) TX 75201 
(214) 871-5800 
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Strengtlle11ing Curriculum and l11structi011. Sponsored by the Un.iversity of Pittsburgh's 
Leaming Research and Development Center, the Quantitative Understa.ndi11g: Amplifying 
Student Achievement and Reasoning (QUASAR) Project aims to raise low levels of student 
participation and performance in mathematics. QUASAR is an urban middle school 
demonstration project that fosters the development and implementation of improved mathematic.s 
instructional programs in economically disadvantaged communities. The program revolves 
around three key principles: (l) all students are able to learn a broad range of mathematical 
content; (2) all students can acquire a deeper and more meaningful understanding of 
malhemalical ideas; and (3) all students can demonstrate proficiency in mathematical reasoning 
and complex problem solving. 

In QUASAR !i:Chools, teams of mathematics tel:.1cher::;, school administrators and "resource 
partners"-- generally inathcmatics educators from local universities -- collaborate to develop, 
implement, and refine mathematics instmction. All project schools have eliminated most fom1s 
of academic tracking, replacing it with the development of deeper student m"lderstanding and 
high-level thinking and reasoning for all students. While curricula, teaching strategies, and 
approaches to profess1ona1 development vary, all QUASAR siles include extensive attention to 
professional development ~d teacher suppo11. Additionally, the University of Pittsburgh's 
Leaming Resem-ch and Development Center provides schools with ongoing supporl and updated 
information on their progress. 

Data indicate that QUASAR schools huild teachers' capacity to improve the quality of their 
mathematics instruction. Students increase their capacity to think, reason, solve complex 
problems, and communicate mathematically and they do so while continuing to learn basic skills. 
QUASAR school students, particularly those who are from minority groups and whose Rngl1sh 
proficiency is limited, have increased their understandings across a range of important 
mathematical ideas_ Additionally, QUASAR students in grade 8 performed as well as other 
students on basic and traditional items of the 1992 NAEP Mathematics Assessment. They 
performed better than their peers on le::;::; traditional middle school mathematics content. 

Contact: 
Edward Silver 
QUASAR 
Learning Research Development Center 3939 O'Hara 8t_ 
Pittsburgh, PA 15260 
(412) 624-3231 
www.lrdc.pitt.edu/ quasar/quasar .html 

Raisi11g tlie Standard. The New York Regents E~an1 has spurred thousands more high school 
students to take and pass college-preparatory mathematics courses. ln 1993 then New York 
Chancellor Ramon Cortines required all students to take tougher Regents-levd mathematics and 
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students to take and pa.c;s college-preparatory mathematics courses. In 1993 then New York 
Chancellor Ramon Cortincs required all students to tnke tougher Regents-level mathematics and 
science courses traditionally reserved for college~bound students. Ileginning in 1995, the state 
required that all students take Regents-level classes. The number ofHispan1c and black students 
who passed the science portion of the Regents Exam more than doubled over the previous year. 
The state 1s now requiring all students take and pass Regents Exams. In addition, Co1m11issioner 
of Education Richard Mills recently called for an increase in the rigor of the state's requirements 
for graduation from high school, including adding another year of both mathematics and science 
to the current two years required in each. 

Contact: 
Edward Lalor 
New York State Department of Education 
Education .Building, 111 Washington Ave. 
Room 675 
Albany, NY 12234 
(518) 473-7880 
www.nysed.gov 

Living Up to Potential. Twenty school districts from Chicago's North Shore joined forces in 
t 995 to provide their students with a world class education in mathematics and science. Calling 
themselves the First in the World Consot1ium, their first challenge was lo detennine what a. 
"world class" education looked like. They then measured their current performance against that 
benchrmuk and developed an improvement strategy. 

The Consortiun1's directed its efforts toward three objectives: (1) benchmarking perfom1ance 
against international standards in mathematics and !;Cience, using the Third Inli;:mational 
Mathematics and Science Study a.s a guide~ (2) creating a forum to clarify world-class education 
standard~ for business leaders, policy makers, educators, and community members; and (3) 
establishing a network of learning communities for educators, parents, and community leaders 
within the Conso1tium school districts and beyond. 

Students in grndes 4~ 8, and 12 in First in the World Consortium districts took the TIMSS 
assessment in Spring 1996. Fourlh and eighth grader~' results placed them among the top 
performers in the world, well exceeding U.S. performance generally. 

The Consortium attributes its success to the fact that: 

• Fifty percent of its 8th grade stlldenls look algebra 01· geometl'y compared to 25 percent of 
.students nationally who truce algebra; 

• it had high expectations for students and teachers; and 
it had gained broad-based community support for improved student performance. 
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The First in the World Con~onium is not resting on its success. Its "community oflt=armrrs" 
approach continues to promote teacher participation and provide a context for long-term 
commitment to the consortium's goals m1d to growth in student learning. To this end, it has 
created teacher learning networks to strengthen cluriculum sLC1I1d'1!ds, models of instruction, 
assessment, and use of technology. 

The resources of the First in the World Consortiwn place it at an advantage. Yet, what t.mly 
distinguishes it is its willingness to identify its weaknesses and address them. The consortiwn 
credits both state and federal support: for helping it focus on its goals. Its experiences 
demonstrate that, when given the opportunity, U.S. students can perform as well as, or better 
than, students anywhere. 

Contact; 
Paul Kinunelman 
West Northfield School District 31, First in the World Consortium 
313·1 Techny Rd. 
Northbrook, IL 60062 
(847) 272-6880 
www.ncrel.org/sdrs/firstwor.htm 

Next Steps 

Six things educators, policymakers and community members can do: 

1. Provide all students the opportun.ity to take algebra l or a similarly demanding course that 
includes fundamental algebraic concepts in the 8th grade ai1d more advanced math I.ind science 
courses in all four years of high school. 

2. Build the groundwork for success in algebra hy providing a rigorous curriculwn in grades K-7 
that moves beyond aritlunetic and prepares students for the transition to algebra. 

3. Ensure that all students, parents, teachers, and colmselors understand the importance of 
students' early study of algebra as well a., continued study of iigorous mathematics and science in 
high school. 

4. Provide teacher preparation and professional development to teachers of mathematics to 
increase their knowledge and skills in mathematics and the teaching of mathematics. 

· 5. Support mathematics achievement outside the cla.c:sroom through math clubs, luluring, and joh 
shadowing for students who may need extra help. 

6. Support parent involvement in their children'~ mathematics education. 

23 

ll!025 



10/17/97 16:21 '6'202 401 3036 OPP/PES 

Six things parents can do: 

1. Discuss your children's mathematics homework with them. 

2. Visit your children's mathematics teacher to find out what your children are learning and how 
yot1 can help. 

J. Insist that your children enroll in algebra I or a similarly demanding course thut includes 
fundamental algebraic concept~ in the 8th grade and more advanced math and science courses in 
high school so they can keep all of their future options open. 

4. Ensure that your children arc gaining the groundwork for success in algebra through a rigorous 
curriculum in grades K-7 that moves beyond arithmetic and prepares them for the transition to 
algebra. 

5. Help your children understand the impo1tance of taking challenging mathematics and science 
courses to their future by visiting colleges, familiarizing them with college requirements, and 
exploring :financial aid options available to students. 

6. Show the importance of mathematics for career choices by talking with your children about the 
l.lse of mathematics in your work or the work of adult<; they know. 
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Appendix 

The NELS:88 data. TI1e National Education Longitudinal Study of 1988 (NBLS:88) initially 
Slll"'Veyed a nationally representative sample of 26,000 public and prive;rte school 8th grade 
students in 1988. The data collected include responses to student questionnaires, scores on 
standardized achievement tests, high school transcripts, and interviews with parents and leachers. 
Since the initial survey in 1988, the sludents have heen resurveyed every two years, with the most 
recent data available gathered two years after their scheduled high school graduation in 1994. 
The analyses in this report are based on a sub-sample of over 13,000 individual~ from whom data 
were collected in all three follow-up surveys. Analysis of course-taking patterns is based on 
student reports of 8th-grade course-taking and high school transcript data. 11'ie actual titles of 
mathematics courses as they appear on the transcripts may va.ry, despite covering similar content 
(for example, geometric concept.;;); accordingly, we have attempted to include all courses under 
the traditional course names (i.e. "ge01netry," "algebra Ir') reflective of their cnntent. 
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Report: Getting Math Early Helps 

By LA WREN CE L. KNUTSON 
Associated Press Writer 

WASHINGTON (AP) Early exposure to serious math, algebra and geometry, 
opens the gate to college for large numbers of students, including minorities and 
those from low-income families, an Education Department report says. 

The report, "Mathematics Equals Opportunity," was released Monday by 
Education Secretary Richard Riley, who said it offers evidence that the choice of 
subjects determines access to college, not whether the school itself is public, 
private or parochial. 

"These courses demand discipline, they demand hard work and they demand 
responsibility," Riley said as he unveiled the new report in a ceremony at the Old 
Executive Office Building. "They make a powerful difference in terms of going 
to college." 

The problem, he said, is that only about 25 percent of U.S. eighth-graders 
enrolled in algebra classes last year. 

President Clinton took the report as a new reason to support his proposal for 
voluntary national tests of reading in the fourth grade and math in the eighth 
grade "to ensure that all our children meet the high standards of academic 
excellence they'll need to succeed in tomorrow's world." 

Many Republicans oppose such testing, and Clinton said: "I call upon Congress 
to end the delays. Our children are counting on us." 

Riley said that by proposing the tests, Clinton is "laying down a challenge to 
shake up the status quo." 

"If these critics are going to be serious about improving American education, I 
would urge them to read this report and join us in this call for higher standards," 
Riley said. "Sometimes you need to put politics aside and get serious about 
education." 

"The voluntary tests will focus like a laser beam on making sure we get the 
basics right," he said. 

The report had three central conclusions: 

Eighty-three percent of young people who go on to college take "the important 
gateway math courses," starting in the eighth grade. Riley said: "That is a very 
important finding that goes against the conventional wisdom that a family's 
status and income are the determining factors." 
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Low-income students who took algebra and geometry were nearly three times as 
likely to attend college as those who did not. Seventy-one percent of those who 
took such courses went on to a higher education. 

Taking these courses is more important than the type of school attended. The 
report suggested that students in public and private schools who took rigorous 
math and science classes were equally likely to score in the highest levels of 
I 2th-grade math tests. 

Many Congressional Republicans contend that giving parents tax dollars in the 
form of vouchers to shift their children out of public schools and into private or 
parochial schools is the answer to improving their education. 

"The report says that there is a much more important choice that is being 
overlooked entirely and that is the choice of courses," Riley said. 
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Math cited as key to achievement 

WASHINGTON - High school students who take algebra, geometry and other 
rigorous math courses are much more likely to be successful at college or in the 
workforce, says a U.S. Education Department report out Monday. 

Students with a grasp of higher level math achieve regardless of family income 
or public or private schooling, says Education Secretary Richard Riley. 

Riley will release the "white paper" at a White House ceremony Monday. He'll 
stress that math may be a great equalizer. 

The proportion of students who take algebra I and geometry who head to 
college: 

D 83% of all students. 
D 71 % of low-income. 
D 94% of high-income. 
D 84% of middle-income. 

Conversely, only 36% of those not taking algebra I and geometry went to 
college. And the attendance gap is wider among income groups in this 
category: 27% of low-income students, 60% of high-income and 44% of 
middle-income. 

Students headed for the workforce with a solid math background earned, on 
average, 38% more per hour than peers without it. 

Yet while algebra is the "gateway" to advanced math and science in high 
school, most students do not take it in middle school, Riley says. 

He cites a 1996 report by the National Assessment of Educational Progress 
showing that only 25% of U.S. eighth-graders enrolled in algebra, and that 
low-income and minority students were even less likely to take it. Japan and 
Germany offer much more advanced math at an earlier grade. 

The release of the findings comes as the administration gears up for tough 
education battles. At issue are different House and Senate bills on voluntary 
national tests, allowing poor students to use tax-supported vouchers to attend 
private schools and creating "Education IRAs" to pay for private and parochial 
schools. 

By Tamara Henry, USA TODAY 

D Go to Lifeline 
D Go to People news 
D Go to Life front page 
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Subject: Radio actuality by the President 

THE WHITE HOUSE 

Office of the Press Secretary 

For Immediate Release October 20, 1997 

RADIO ACTUALITY OF THE PRESIDENT 

THE PRESIDENT: A new study released by the Department 
of Education today confirms what most of us knew instinctively 
already -- students, especially low income students, who challenge 
themselves with rigorous math and science courses in high school are 
much more likely to go on to college. 

I've worked hard to make college affordable for all 
Americans. Our increased Pell Grants and work study positions, the 
new Hope Scholarship tax credits for the first two years of college 
and other tax credits in education IRAs for the remaining years, 
graduate school and other training -- all these will truly open the 
doors of college to all who are willing to work for it. 

We've addressed the economic barriers, now we have to 
tackle the academic ones. While the studies show that taking algebra 
in middle school was essential to preparing for advanced math and 
science classes, just 25 percent of our 8th graders took algebra in 
1996. We must do better. That's why I call upon all Americans to 
support our voluntary national tests for 4th grade reading and 8th 
grade math, to ensure that all our children meet the high standards 
of academic excellence they'll need to succeed in tomorrow's world. 
Our math test will make sure our children master algebra and prepare 
for math and science courses that lead to college. 

I call upon Congress to end the delays. Our 
children are counting on us. 
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Secretary Riley will deliver highlights from the report "Mathematics Equals Opponunity" which provides 
information on the link between raking tough math courses early, such as algebra and geometry. and going 
on to college and succeeding in the job rnarket. The secretary will emphasize the importance of achieving 
to high standards and remark on the new financial opportunities students have to attend college. Prince 
George's County studenrs and a reacher involved in Equity 2000 will also join the secretary in a discussion 
about the importance of taking tough math courses and preparing for college. 

For security clearance inro the event. please call Erica Lepping at (202)401-2571 and leave the spelling of 
your full name, social security number and date-of-birth. Yoll should plan to be at the Old Executive 
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A new study released by the Department of Education 

today confirms what many of us knew instinctively. 

Students -- especially low-income students -- who 

challenge themselves with rigorous math and science 

courses in high school are much more likely to go on to 

college. 

I have worked hard to make college affordable for all 

Americans. Our increased Pell Grants and work study 

positions, the new HOPE Scholarships and other tax 

credits will truly open the doors of college to all who are 

willing to work for it. 



We have addressed the economic barriers. Now we 

must tackle the academic ones. While the study showed 

that taking algebra in middle school was essential to 

preparing for advanced math and science classes, just 25 

percent of eighth graders took algebra in 1996. We must 

do better. That is why I call upon all Americans to 

support voluntary national tests in fourth grade reading 

and eighth grade math to ensure that all children meet 

high standards of academic excellence. Our math test will 

make sure our children master algebra and prepare for the 

math and science courses that lead to college. I call upon 

Congress to end the delays. Our children are counting on 

us. 
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Statement of 
Richard W. Riley 

U.S. Secretary of Education 

Briefing for White House Reporters 
October 20, 1997 

Good afternoon. I have just returned from traveling with the President to 

Brazil. Some of you were down there as well. I am here today to release a 

major report and briefyou on the week ahead on the President's education 

agenda. This is a very busy week for the President and the Vice-President 

when it comes to education. 

The President, as you know, used his Saturday radio address to praise a 

bipartisan effort to support charter school legislation that is now moving 

through the Congress. He also used the radio address to endorse another 

bipartisan legislative initiative that is being led by Congressman John Porter 

and Congressman David Obey to fixing failing schools. 

This is a very important initiative because it would support proven models of 

success that are helping to tum around failing schools all across the country. 

Some of these models are being used this year for the first time here in the 

District of Columbia. We need to remember, as the President so often says, 

that for every problem in American education there is already a solution and 

part of our job is to make the match. We know how to fix failing schools and 

the Porter-Obey initiative is targeted funding to help us get the job done. 
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Today, we are releasing a major report entitled Mathematics Equals 

Opportunity that conveys three powerful messages. First, that young people 

who go on to college by overwhelming numbers -- 83 percent -- take the tough 

math courses like algebra I and geometry. 

Second, that taking these gate-keeping courses is especially important for low­

income students. Seventy-one percent of low income students who took 

algebra I and geometry went on to college compared to only 27 percent of 

low-income students who did not take these courses. 

I just met with a group of young people from Prince George's County who are 

part of the College Board sponsored Equity 2000 initiative to get more young 

people to take algebra. These young people have gotten the message that 

getting ready for college is their responsibility and that means taking the tough 

math courses. But we need to make sure that everyone gets that message. 

Only 63 percent of all young people take algebra and geometry and only 43 

percent of all low-income students takes these math courses. 

The third message of this report is that taking the right courses is more 

important than what type of school you attend, whether it is public or private. 

·This latter point deserves some attention. Many vouchers proponents argue 

that giving parents public tax dollars to send their children to private schools 

is the key to educational renewal. 
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This reports says that there is a much more important choice that is being 

overlooked entirely and that is the choice of courses. Taking the right courses 

matte~s a lot more in terms of going to college than whether your school is 

public, private or parochial. 

The President worked very hard to create the Hope Scholarship and the 

Lifetime Leaming Tax credit so young people have the financial support they 

need to go to college. But young people have a responsibility as well to get 

ready academically. This report tells them why it is so important 

Now, let me go on and tell you about the rest of the week. 

Tomorrow, the President will meet with college and university leaders who 

have endorsed his American Reads Challenge. Making sure that every child in 

America can read well by the end of the third grade is a national goal that we 

can achieve with the help of thousands of energetic college students who have 

signed up to be reading tutors. 

But we also want the Congress to act on the President's request for Jegislation. 

I am concerned that the House is starting to get stuck in the usual partisan rut 

and losing sight of what is important. It's a sad day when a reading initiative 

has become a political hostage which seems to be the thinking of some 

members of Congress. 
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Making sure that all of our young people are literate is a grand goal that has 

the full support of the American people. Congress needs to fulfill its part of 

the bargain. Let's remember that the reading initiative is part of the budget 

deal. 

For his part, Vice-President Gore will be visiting Louisiana State University 

and give a major address on race and education at Southern University Law 

Center. 

resident's call for voluntary national tests in reading and math. 

~ w ~cl"""°'!! 
. Later on daring the d&y; I will join Larry Summers, the Deputy Secretary at 

Treasury, at a press conference with Rep. Charlie Rangel (and Cong. Dick 

Gephardt?) to once again reaffirm the Administration's strong opposition to 

the Coverdell IRA education proposal. • 

The Coverdell proposal is bad tax policy, a budget buster and it has little if 

anything to do with improving public education. The Administration supports 

the Rangel alternative which has a much more targeted focus and helps us 

deal with the problem of school overcrowding. 
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On Thursday, the President, the Vice-President, the First Lady and several 

members of the Cabinet including Donna Shalala and myself will participate 

in the White House Child Care Conference. 

On Friday, both the President and the Vice-President will focus in on 

education. The President will meet with several hundred teachers who are 

part of the effort surrounding the National Board for Professional Teaching 

Standards. This is a Initiative led by Governor Jim Hunt to establish nationally 

accepted credentials for excellence in teaching. There are only 500 teachers in 

America who have now met these high standards. The President's goal is to 

have 100,000 board-certified teachers in the next ten years. 

For his part, Vice-President Gore will announce a new public-private 

partnership to match computers donations to low-income schools from federal 

agencies. 

This is a very busy week for the Administration when it comes to education 

and that's the way it should be. Education is President Clinton's number one 

priority and we need to pick up the pace to get all of America's children ready 

for the 21st century. Parents all over America are tuned into education as 

never before. We need to take their concerns seriously and that is one thing 

that the President is doing. Education matters and the President is determined 

to get things done. Now, I will be happy to answer any of your questions. 
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American schoolkids score relatively well through 
fourth grade. Why do they lag so badly in subsequent 
years? 
Claiming credit where no er.edit is due 

By Peter Brimelow 
BILL CLINTON GOT A LOT OF PUBLICITY this sununer when he claimed credit for American fourth-graders' 

second-place ranking in science, as measured by the Third International Mathematics and Science Study (TIMSS). The 
previous year, American eighth-graders came in seventeenth. 

"There are a lot of people who never believed that U.S. children would score in the top two in the world on any of 
these tests," Mr. Clinton reportedly said. "Now they know they were wrong." 

Bunk, says Barbara Lerner of Chicago-based Lerner Associates, public policy consultants. American fourth-graders 
have always done about this well on international tests, Lerner points out. Where they do badly is where it really matters-as 
17-year-olds-at the end of the K-12 educational process. 

"Older students resist," Lerner says. And American educators apparently don't want to oppress them. Somewhere 
between the fourth grade and graduation, American students tend to fall behind. 

According to NAEP, the National Assessment of Educational Progress U.S. 17-year-olds score about the same or 
slightly below the levels of knowledge in science, math and reading achieved nearly 30 years ago. Recently, scores have 
basically been moving sideways. 

The NAEP scores do represent a rebound from the 1970s, when achievement levels were falling sharply-a dark 
episode in American education history that has been called "The Great Decline." 

"But NAEP only began gathering data when the decline was well under way," says Lerner. "So today's 17-year-o\ds 
are still probably below the levels of the early 1960s." 

Minority scores in some areas have actually rebounded better than white scores. But they still lag significantly. And 
there have been some recent retreats. 

The lack of real progress comes in spite of the huge sums that the educational establishment has been extracting from 
the American taxpayer. The U.S. spends a higher proponion of its GDP on K-12 education than the Organization for 
Economic Cooperation and Development (OECD) average and many industrialized countries (see chart, upper left). (We threw 
in Korea because it and Japan tied for first place in the recent TlMSS study.) 

And because the U.S. economy is so much larger, this translates into a massive excess of per-pupil spending. 
Conversely, Korea's per-pupil spending is at a strikingly low level. 

To some extent, higher per-pupil spending is inevitable in the industrialized world because higher living standards 
bid up higher labor costs. But most industries compensate with higher productivity. 

And it's not just the amount of U.S. education spending but the distribution that is extraordinary (see chart, lower 
left). For example, the Oennans spend almost as much per pupil on early childhood and secondary education. But neither they 
nor the Koreans put anything like the same resources into college students. Do Americans go to college to learn what Germans 
and Koreans are taught earlier?• 
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VOLUNTARY NATIONAL TEST 

More math urged at 8th-grade level 
By Sharon L. Jones 
STAFF WRITER 

America's middle-school mathematics courses are intellectual wastelands, an expert said yesterday as he urged 
educators to join a national effort to have all eighth-graders study algebra and geometry. 

14] 003 

According to an international study of mathematics and science, students around the world generally are introduced to 
eight new topics between fifth and eighth grade, said researcher William Schmidt. 

In the United States, however, students study generally the same things they studied in elementary school, such as 
addition, subtraction, multiplication and division, he said. · 

No wonder they grow bored and lose motivation to take advanced mathematics classes, said Schmidt. 
"We simply have a conception of basic that is static, flat, dormant at the fourth-grade level," said Schmidt, while 

speaking at a conference organized by the U.S. Department of Education. 
About 1,600 people have registered to participate in the 1997 Regional Conference on lmproving America's Schools, 

which runs through tomorrow at the Town and Country Convention Center in Mission Valley. 
The conference is titled "A call to action: Working together for equity and excellence." It is being broadcast on the 

World Wide Web at the following address: htrp://www.iaswebcast.org/. 
Yesterday's opening session featured a roundtable discussion of five assistant secretaries of education. 
In videotaped remarks, President Clinton srressed the importance of setting voluntary national standards of academic 

excellence and national tests to measure whether students are meeting the standards. 
"Our children will grow according to the expectations we have of them, so let's all work together to raise those 

expectations, to strengthen and improve all our schools, and to help all our children reap the promise of the 21st century," 
Clinton said. 

Clinton wants national tests to measure students' reading skills at the end of fourth grade and to measure their math 
skills at the end of eighth grade. 

House Republicans say such a test would duplicate the work of existing standardized tests. 
In a session on standards and accountability, Gerald Tirozzi, assistant secretary in the office of elementary and 

secondary education, said testing is key to holding the nation's schools accountable for student perfonnance. 
He said a school accountability system starts with academic standards that define what students should know and be 

able to do at each grade level. Instructional materials and teacher training should support those standards, and tests should 
measure whether students are meeting the standards, he said. 

Tirozzi said educators agree that students should be able to read for comprehension by the end of fourth grade and 
perform algebraic equations by the end of eighth grade. Students who haven't mastered these skills at these grade levels generally 
never catch up to their peers and attend college at much lower rates, he said. 

Tirozzi said many educators are uncomfortable with the idea of holding schools accountable for student performance, 
but the public is frustrated by the lack of accountability. 

If educators don't respond by making themselves accountable, there will be more retired military ofticers running 
school systems, educational vouchers for private education, and privatization of schools, he said. 

"People are looking for different ways to improve our schools," he said. 
In a session on mathematics, Schmidt explained the results of the Third International Mathematics and Science Study. 

U.S. students scored about the international average in fourth grade, but below the international average in eighth grade. 
American eighth-graders outperfonned only seven countries in mathematics. 
Schmidt said the United States must radically change the way it is teaching mathematics, or it won't have a work force 

that is able to compete. "This global society isn't rhetoric anymore; it's reality," he said.• 
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Figure 2 
College Attendance by Income and 

Course-Taking 

Took Algebra J and Geometry? • No Ii Yes 

% attending college 
Low-income 

Middle-income 

High-income 

0 20 40 60 80 100 
Jncome divided into thirds 
Source: Analysis of NELS data 



All Students 
Algebra II 

Trigonometry 
or Higher 

Low Income­
Students 

Algebra II 

Trigonometry 
or Higher 

Figure 3 
Mathematics Achievement by 

Highest Mathematics Course Taken 
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Figure 4 
Proportion of Eighth-Graders Enrolled in Algebra, 1996 
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Figure 5 
Students Plan to Drop Mathematics, But Want to Go to College 
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A Letter from the Secretary of Education 

Many parents, students, and educators in the United States are beginning to understand that 
mastering mathematics is a gateway to college. TI1c key to the "gate" is taking algebra or 
courses covering algebraic concepts by the end of the Rth grade. However, many 8lh and 9th 
gratlt:rs may be bchi.nd .iJ.1 their course taking to get on the road to college. 

Recent analyses by the U.S. Department ofEducatio11 indicate that high school students who take 
algebra, geometry, and other njjorous matherna.t.ic$ cnur~e~ are niore likely to go on to college. 
This is tme regardless of their family income. In fuct, the benefit of taking rigorous courses is 
greatest for students from low-income familie~. Students who take chemistry, a subject that 
requires a firm grasp of mathematics, are also more likely to go to college. Other research tells 
us that the adv'111lages of a solid mathematics background are not limilt:<l to the college b01.uid. 
Workers who have mastered mathematics earn more and are less likely to be unemployed than 
worker~ who are less proficient in malht:matics. 

However, not all students have access to rigorous mathematics courses -- either because their 
school does not offer everyone a full selection of challenging courses, or because not all ~rodents 
arc prepared for and encouraged to take them. The results of the recent Third International 
Mathematics and Science Study (TIMSS) confirm that m'1Ily students enter high ~chool without a 
solid grow1ding in mathematics, closing doors very early for further education and better careers. 

The implication is clear: The 8th grade is a critical point in mathematics education. 
Achievement at that stage gives students a leg up on taking rigorous high school mathematics 
and science courses important for later success. 

As a nation, we must ensure that all our students develop the mathematics foundation lhey need 
by the end of the 8th grade--and then build on it throughout high school. We challenge parents, 
schools, community groups, higher education, a1ld employers to ensure thal all children have 
access to rigorous mathematics courses and a chance at college. The U.S. Departtncnt of 
Education stands ready to assist them by providing financial aid to college students and 
supplementing Advanced Placement Exam fees for students who demonstrate need. 
Additionally, the Department provides funding through Title I and other programs of the 
Elementary and Secondary Education Act (ESEA) to assist schools in upgrading mathematics 
teaching and learning nationwide. It is also offering a voluntary national test in 8th grade 
mathematics, so that parents and schools can benchmark their students' perfonnance. Together, 
we will help to ensure that all students are givtm the opportunity to excel. 

Sincerely, 

Richard W. Riley 
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Executive Summary 

In the United States today, mastering mathematics has become more important than ever_ 
Sludents with a strong grasp of mathematics have an ad vantage in academics and in the job 
market. The 8th grade is a critical point in mathematics education. Achievement at that stage 
clears the way for students to take rigorous high school mathematics and science courses-keys 
to college entrance and success in the labor force. However, most 8th and 9th graders lag so far 
behind in their course taking that getting on the road to college is a long way off. 

This report highlights the following findings: 

• Students who take rigorou!I ma.thematics a.nd science courses are much more likely to 
go to college than those who do not. Data from the National Educational Longitudinal 
Study (NELS) reveal that 83 percent of students who took algebrn I and geometry went on to 
college within two years of their scheduled high school b'Taduation. Only 36 percent of 
students who did not take algebra I and geometry courses went to college. ·while nearly 89 
percent of students who took chemistry in high school we11t to college, only 43 percent of 
students who did not take chemistry went to college. 

• Algebra is the "gateway" to advanced mathematics and science in high school, yet mosl 
students do not take it in middle school. Students who study algebra i11 middle school and 
who plan to take advanced mathematics and science courses in high school he.ve ru1 

advantage: approximately 60 percent of the students who took calculus in high school had 
taken algebra in the 8th grade_ However, 1996 NAEP data reveal that only 25 percent of 
U.S. 8th graders enrolled in algebra, and that low-income and minority students were even 
less likely to ta.kc algebra in the 8th grade. 

• Taking rigorous mathematics and science courses in high school appears to be 
espechally important for low-income student..-i. T ,ow-income !m.ldents who took algebra I 
and geometry were almost three times as likely to attend colle.ge as those who did not. 
While 71 percent of those who took algebra 1 and geometry went to college~ only 27 percent 
who did not talce those courses went on to college. Ry way of comparison, 94 percent of 
students from high-income fan1ilies. tUld 84 percent of students from middle-income 
families who took algebra 1 and geomelry in high school went 011 to college_ Sixty percent 
of students from high-income families and 44 percent of students from middle~incomc 
fan1ilies who did not take algebra I and geometry went to college. 

• Despite the importnnee of low~income students taking rigorous mathematics and 
science courses, these students are less likely to take them. Students from higher-income 
families arc almost twice as likely ns lower-income students to take algebra in middle school 
a11d geometry in high school- They arc more than twice as likely to take chemistry. 
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Other important findings include: 

• Ma.thematics achievement depends on the courses a student takes, not th~ type of 
school the student attends. Students in public and private schools who took the same 
rigorous mathematics courses were equally likely tn score at the highest level on the NELS 
12th grade mathematics achievement test. 

• Students whose parents are iuvolved in their school work arc more likely to take 
challenging mnthematics courses early. Student.c; whose parents were involved in their 
education were more likely to take courses like algebra and geometry in the 8th and 9th 
grade than students whose parents were not involved. 

• The .-esults of the Third International Mathematics and Sder:n:e Study (TIMSS) reveal 
that the middle schooJ mathematics curriculum may be n wenk link in the U.S. 
edu~ation ~y~tem. While U.S. 4th graders scored above the international average in 
mathematics and science, U.S. 8th graders scored below average in mathematics, and only 
slightly above the international average in science. Initial analysis of TIMSS data also 
show~ that the middle school mathematics curriculum in the U.S. is less challenging than in 
other countries. The curriculum of average 8th-grade mathematics classrooms in the U.S. 
resemble~_7th grade curriculum elsewhe;:re. Although algebra and geometry are integral 
elements of the middle school curriculum in other countries, only a small fraction of U.S. 
middle schools offer their students these topics. 

4 
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Mathematics and Future Opportunities 

The Importance of 
Mathematics for College 
Entrance 

Students who take rigoroul· 
matltematics and science COllrses are 
muclt more likely to f(O to college 
than tltose wlw do not.· Data from a 
longitudinal survey of students who 
were in the 8th grade in 1988 
(National Educational Longitudinal 
Study or NELS) reveal that 83 percent 
of students who took algebra I and 
geometry enrolled in college1 within 
two years of their scheduled high 
school graduation. Only 36 percent of 
sn1dents who did not take algebra I 
and geometry went to college (Figure 
1). Similarly, students who take 

Figure 1 
College Attendance by Course-Taking 
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rigorous science courses in high school are much more likely to go to college. While nearly 89 
percent of students who took chemistry entered college, only 43 percent who did not take 
cher:nistry went to college. 

Students who take more rigorous mathematics courses also show higher gains in mathematics 
achievement (measured by the mathematics achfovement test given as part of NELS) than 
students who take less challenging courses, even when controlling for 8chievement. For 
example, amo11g students who initially began at the same level of mathematics proficiency in the 
8th grade, students who had taken algebra II or geometry by the 10th grade experienced greater 
gains, on average, thllil :students who had take11110 algebra or only algebra I during that period. 

1Throughout this report, the term "college" is used to refer to any postsecondury education taken at a public, 
private not-for-profit, or private for-profit institution. 
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t<1ke rigorous mathematic.f and 
sde11ce co11rses in high school are 
more likely to go to college, and 
am011g low-income ;,1utlents 
(students in the bottom third of the 
i11co11re distribution)2

, tlie difference 
is particularly drama.tic. Students 
from low-income families who took 
algebra l and geomelry were almost 
three times as likely to attend college 
as those who did not. While 71 
percent of low-income students who 
took algebra I and geometry went to 
college, only 27 percent oflow­
i11co111c students who did not take 
algebra I and geometry went on to 
college. TI1e diflerences are also 
dramatic among students from 
middle- and high-income families: 94 

% alterdi~ college 

20 00 

percent of students from high-income 
families, and 84 percent of srudems from middle-income;: faro.Hies who took algebra I and 
geometry went on to college, while 60 percent of studentc; from high-income families and 44 
percent of students from middle-income families who did not take geometry still went on to 
college (Figure 2). 

100 

Unfortunately, many .ctudellts,, i11 particular low-urcome .'itudents, do not take these rigorous 
mathematics a12d science courses. According to NET ,S, 63 percent of all students look algebra T 
and geometry and 50 percent took chemistry. Students from low-income tam.ilies, however, were 
far Jess likely than their more advantaged peers to take these rigorou.c; courses. Among students 
in the bottom third of the income distribution, 46 percent took algebra I and geometry and only 
33 percent took chemistry. By way of comparison, fully 81 percent of students in the top third of 
the income distribiition took algebra l and geometry, and 72 percent took chemislr)'. The 
differences arc similar for other rigorous mathematics courses (Table I). 

2Inco111e data are based on total family income reported by parents. Low, middle, and high income groups each 
contain approximately one-third of the .sampk. The "all" category includes additional observations with 
missing income data. 
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Table 1: Course-Taking Patterns of NELS Students 

Accounting for co11rse-taking patterns dramatically reduces the difference in the rate of 
college-goi11g between low- a11d l1igl1-i11come students. Students from high-income families are 
almost twice as likely to attend college as stu<.lenls from low-income families (86 percent 
compared to 44 percent) when course-taking patterns are not accounted for. However, 
comparing only students who have taken rigorous courses to one another, students from low­
income families go to college at rates much more similar to students from middle- and high­
income families (Table 2). For example, among students who took chemistry in high school, 95 
percent of high-income students, 89 percent of middle-income students, and 79 percent of 
low-i11conic students wc11t to college. When low-income students take rigorous courses, income 
effects on college entrance rates diminish greatly, although they do nut disappear. 

Table 2: College Attendance by High School Cou1·se-Taking Patterns of NELS Students 
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Figure 3 
Mathematics Achievement by 

Highest Mathematics Course Taken 
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Achievement divided into thirds; Students in highest level scored in the top third 
Sourc:e: Analysis of NELS data 
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Mathematics in College, the Workplace, and the 21st Century 

Tiie btmeji.ts of taki11g rigorous mathematics a1td science courses extend to students lieadillg 
illto tile job market and to botlz two- a11d fou1·-year colleges. As teclmology becomes prevalent 
in the workplace, more and more workers will find they ueed to do high levels of mathematics 
and science. TI1c backgrounds they wi11 need for doing this will have begun to form even before 
high school. Rigorous mathematics and science preparation is also important to students 
intending to go to a two- or four-year college or university. The level and number of 
mathematics courses that a student needs to take before and during college depend on the college 
and the major that the student wants to pursue. Mathematics- and scie11ce-related disciplines 
typically require that students have taken rigorous mathematics c.ourses. Many other popular 
courses of study require advanced mathematics as well. 

Two-year colleges ofte11 require all stude1tts to gain an u11dcrstanding of intermediate algebra 
prior to gracluation, regartllen oft/1eir courl·e of study. Many two-year colleg~s r~quire all 
degree-seeking students to take mathematics placement exams prior to enrollment. High scorers 
may be exempt from taking certain mathematic~ coUl'~e~, while low ~corer~ may have to take 
remedial mathematics courses. Many of the most popular majors at ti¥o-year collegcs--including 
Business, Nursing, and Computer Science--require more rigorous mathematics course work, such 
as statistics. 

Fo11r-year college . .; and 11niversities typically req11ire more /lig/1 sc/rool matltematics 
preparation for admissioti. Typical state four-year colleges and universities recommend, and in 
some cases> require, that all students take at least three) and sometimes four, years of 
mathematics in high school. Data collected by the College Board reveal that in l 997, 68 percent 
of incoming fre~hmen at four-year ccilleges ai1d ui1iversities had ta.ken fom years of mathematics 
in high school. Furthermore, almost all of these students had taken algebra and geometry, and 
more than half had taken trigonometry. Most state colleges require students to take mathematics 
placement exams upon enrollment. Colleges look favorably on Advanced Placement courses and 
often place students who have taken them out of i..ntroductozy mathematics courses. While 
graduat1on requirements differ depending on the students' major, many popular majors, such as 
Business illld Psychology, require students to take several more rigorous courses in mathematics 
or science. 

In tire job market, workerl' who huve strong mat/iem.atic5· a1id scie1ice backgrnuruls are more 
likely to he employed and gtmerally earn more tlran workers with lower achievement, even if 
tliey liave not gmie mz to college. A national survey found that by age 30. high school graduates 
who had not furthered their education but had scored in the top quartile on the malhemalics 
portion of the Armed Services Vocational Aptitude Battery (ASV A.B--ndministered to civilians 
for study purposes) earned, on average, 38 percent more per hour than high school graduates who 
had not gone to college and had scored in the hottom quartile of the mathematic portion of the 
ASV AB. Similarly, the unemployment rate among high school graduates who scored in the top 
quartile of the mathematics test was only 4.4 percent. The unemployment rate was 10.3 pen:ent 
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among high school graduates who scored in the lowest quartile. Workers who scored in the top 
quartile of the science section of the ASVAR also earned more. on average, and were less likely 
to be ui1employed. 

MatliematitY..t ability will be even more importantfor well-paying jobs in the future. Some 
major firms already require job applicai1ts to pass standardized mathematics and reading tests. 
For example, Diamond-Star Motors, a joint venture of Chry:skr and Mitsubishi, test~ all 
applicants for production and maintenance positions on their ability to do high school level 
mathematics. Authors Richard Murnane and Frank Levy have identified a set of "New Basic 
Skills," in their book of the same name, that non-college-bound high school graduates should 
master in order to get well-paying jobs in the modem labor market. The "New Basic Skills" that 
workers will need in order to earn a good wage include the ability to use mathematics skills and 
concepts at least at the 9th grade level. 

Slzortages i11 wol'kers skilled in mathematics und scie1Fc:e could affect U.S. performance. in global 
m<1rkets. According to a recent report, Ame.ric:a 's New Deficit: The Shortage of lnfonnation 
Technology Workers, from the Office of Tccluiology Policy at the U.S. Department of Commerce, as 
computer and data processing become more important to the economy, more and mun: wurkers 
skilled in rnath~matics- and science-related disciplinei:: will be needed to maintain the U.S.'s 
international competitiveness. The report cites a survey by the Infonnation Technology Association 
of America indicating that 50 percent of company executives in infonnation tecl111ology report a lack 
of skilled workers as "rl1e Jnost significant barri~r" to their companies growth during the next year. 
However, the number of bachelor level computer science degrees awarded by U.S. colleges and 
universities declined more tha1140 percent between 1986 and 1994, indicating thnt these problems are 
likely to persist. 
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Middle School: 
Getting on the Road to Challenging Mathen1atics 

and Science Courses 

Laying the Foundation 

Alg~hra is tlle ''gateway'' to rigorous 
matliematics courses. Rigorous mathematic.!: 
coursi:s build l.1pon the skills and conr;.epts 
that students learn in earlier mathematics 
courses. Traditionally, students cannot take a 
rigorous mathematics course in high school 
until they have successfully completed one or 
mere prerequisite CO\.lI'Ses. Algebra J, or 
another course that covers basic algebraic concepts, is the prerequisite for more rigorous 
mathematics in high school. 

Students who plan ''' take adva11ced matll~matics 1md ~·c:ience courses during high school and 
begin to st11dy algebra diiring middle l·chool are at a clear advantage. A rigorous sequence of 
mathematics spans several years. The traditional scquenc~ ufmathematics courses involves one 
year courses in algebra T, geometry, aud algebra 11, followed by a half-year course in 
trigonometry, a full- or half-year course in pre-calculus, and then calculus or an Advanced 
Placement course. Increasingly, schools are covering these rigorous content areas in courses that 
i11tegrate algebra, geometry and other areas of mathematics such ai;; statistics and probability, 
rather than tenching each separately. According to NELS, approximately 60 percent of the 
students who took calculus in high school had taken algebra in the 8th grade. The typical high 
!=:chool sequence of rigorous science courses (biology, chemistry. and physics) alsu necessitates 
an early background in algebra and geometry. 

St,.dents wlto do not take cotlrses covering algebraic co11cepts early itl their etlucatfonal c11reer 
risk c/osi11g tlie door t>n many important opportunitie.f, including opportunities to take course.\· 
olltdde of mathematics and science.. Some high schools require students to complete a specific 
package of courses, including mathematic::; and science, in order to gr<U:luale. By the junior and 
senior years, studenls who have not pJanned ahead have fewer options in choosing which courses 
they take. Students who do not complete: prerequisite and required courses early enough not 011ly 
risk being unable to take more rigorous courses in those disciplines later, but also may not have 
lime in their ~chedules to. take other courses that can help prepare them for college or a career. 
including foreign language, art, Advanced Placement, and "tech prep" courses. 
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Course-Taking Patterns in Middle School 

Despite rece11t increases in tlie proportion 
of studellts taking algebra I in the 8th grade, 
i11. 1.996, most students were not enrolled i11 
tliis course. Th~ proportion of 8th-graders 
ta.king the N atiunal Assessment of 
Educational Progress (NAEP) mathematics 
assessment who reported talcing algebra has 
increased. In 1992, only 20 percent of 
students reported taking algebra. In 1996, the 
next year the NAEP mathematic!: assessment 
was administered, 25 percent reported taldng 
algebra. This increase may he due to a 
number of factors, including the National 
Council of Teachers of Mathematics' 
(NCTM) call for including algebraic topics in 
the middle school cunieulwn. 

Minority and low-income students co11tin11e 
to be less likely to take challenging 
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27% 
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mathematics courses in middle school than other .'ltudents. The 1996 NAEP data reveal that 
minority students are less likely to report being enrolled in algebra in the 8th-grade (Figure 4). 
The data also indicate that students from disadvantaged backgrounds are less likely to be enrolled 
in algebra during the 8th grade: While 29 percent of students who were not eligible for the 
national school lunch program reported being enrolled in algebra during the 8th grade, only 15 
percent of students whu were eligible for the national school lunch program were enrolled in 
algebra. 

Wliile the number o/~1udents taking algebra courses /1as increased, recettt t!t.1iilence suggests 
tliat tlte content oftl1ese courses has remained rigorous. Many states have recently increased 
mathematics requirements for high school graduation, often requiring tl1at students take more 
years of mathematics than were required in the past, or mandating that students complete ce1tain 
courses. A recent study supported by the National Science Foundation (NS!'") examined the 
content of mathematics courses in schools in several of the states making the most substantial 
changes in mathematics requirements. The study focused on basic courses, such as algebra I, 
which had experienced large enrollment increases because of more !o;tringent graduation 
requirements. Despite the larger numbers of students enrolling in the courses, the ::;tudy found 
that the content ufthese courses was essentially unchanged, indicating that more students were, 
1n fact, being exposed to rigorous mathematics. 
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Parent and Student Attitudes about Mathematics and Science 

Large proportio11.s of middle school 
stude1tts indicate thut tl1ey do not 
plan to tale mathematics and scie1tce 
courses beyo11d what their sc/ioo/s 
1·equire. A nalionally representative 
survey of public school students and 
parents conducted by Louis Harris 
Associates for the National Action 
Council for Minorities in Engineeri11g 
(NACME), Inc. found that large 
proportions of students would like to 
stop taking mathematics and science 
courses as soon as they can. Fifty-one 
percent of the 5th through 11th grade 
sludents surveyed indicated that they 
would take mathematics clilsses only 
as long as required, while 4 7 percent 
reporte.d they would study science only 
as long as it is required. 
Distressingly, young minority 
studcnts--5th through 8th graders who 
will soon he facing m,ajor decisions 

Rgure5 
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about which courses to take--wcrc lllore likely to indicate that they planned to drop mathematics 
and science as soon as they were able t~ (61 percent phmned to drop mathematics, and 58 pe.rcent · 
planned to drop science)_ Minority students of all ages were more likely than other students to 
say that they would like to stop trucing mathematics and science as soon as lhey could (Figure 5). 

However, the same students indicate tltat tliey would be interested in goillg to college, and 
taking college-level 11uul1ematic.f cours-ej·. Eighty-six percent of all students surveyed said that 
they would like to go to college. Although less than half of the 9th- to 11th-grade students said 
that they planned to tnke trigonometry or algebra II in high school, nearly two-thirds said that 
they were interc;:sled in taking Advanced Placement courses. These contrasts sigi1al that inany 
students do not understand the importance of, and requirements for, talcing rigorous mathematics 
and science courses in high school, including the need to take algebra by the 8th grade_ In fact, 
only 25 percent of mfoority and 42 percent of non~minority 5th- through 8th-grade students 
recognized that if they did not talce algebra they would not be able to take other mathematics 
classes in the future. 

Parent and teaclier ilivo/vemellt may make a large diflere1rce in st11de11ts' deci.fion.f about 
mathematic:s· um/ science. According to the NACME survey, ninety-four percent of studc11ts 
indicated that their parents' or guardians' advice was important to them in deciding what they 
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would study in school, and 88 percent indicated their teachers' advice was important. Ninety-one 
percent of parents want theil' childre11 to continue their educ.:Hliun beyond high school. However, 
when 9th- through eleventh-graders were asked who dec1ded which mathematics classes they 
would tnke, 79 percent indicated that they had made the decision by themselves. 

Analysis oftlte NELS data indicates that students witli greater leveb· ofpare11tal involvement 
are more likely to take advanced ma.thematics courses. Analysis of the 1.:uurse-Laking patterns 
of the NELS students who were in 8th-grade in 1988 reveals that regardless of whether the level 
of parent involvement was reported by the student, the parent, or the teacher, higher levels of 
parental involvement were consistently associated with higher likelihoods of taking rigorous 
mathematics courses. While only 8 percent of those students who said that they did not discuss 
programs at school with their parents took algebra I by the 8th gi-dc.le, 17 percent of those who 
said that they discussed school programs three or more times during the previous semester took 
algebra I by the 8th grade. Students whose parents or teachers indicated greater levels of parental 
involvement were also more likely to take advanced couN:e~. Thirty~seven percent of students 
whose parents said that they rarely talked to their child about high school plans took geometry by 
the 10th grade, while 48 percent of those students whose parents said they regul(U'ly spoke to the 
child about high school plans took geometry by the 10th grade. While 27 percent of students 
whose teachers said their parents were not involved took geometry by the 10th grade, a full 63 
percent of the students whose teachers said that their parents were very involved took geometry 
by the 10th grade. 

15 

141015 



10/16/97 19:04 "8'202 401 3036 OPP/PES 

Mathematics in the U.S. Today 

International Comparisons of 
Middle School Mathematics and 
Science Proficiency 

Recent fi11di11gs from tlie Tltird l11ternationa/ 
Mutliematics a11d Science Study (TIMSS)~ 
i1t.dicate that the mathematics curricu/11m 
from grades five through eight may be a weak 
link i11 tile U. S. educational Jty~tem. Newly 
available data from TIMSS (the most 
comprehensive international comparison of 
schools and studentc: ever undertaken) reveal 
that U.S. 4th graders scored above the 
intemational avernge in both mathematics and 
science. Among 25 other participati11g 11ations, 
only Korea performed better than the U.S. in 
4th grade science, and only 7 of the 25 other 

U.S. Perfonnance on TIMSS, 
Relative to International Average 

Fourth grade Eighth Grade 

Mathematics 

Science 

countries did better than the U.S. in 4th grade mathematics. These findings are ill contra.~t to 
earlier findings from TIMSS that indicate that U.S. 8th graders perform slightly below the 
illtemational average in mathematics, and 01tly slightly above the international average in 
science. In fact, only one country--the U.S. in mathematics--falls from abuve the international 
average at 4th grade to below the international average at 8th grade. 

The U.S. expects less of its mi.ddle ~chool studenb· compared to /1ig/1 per:forming nation.~. 
TIMSS data suggest that 011e reason U.S. students do less well at 8th grade is that the middle 
school mathematics curriculum in the U.S. is significantly less challenging than curricula in other 
countries. In Germany and Japan, virtually all students in grades 5 through 8 move beyond 
arilhmetic to the foundations of algebra an.d geometry. By 8th grade, mathematics courses in 
virtually all other countries participating in TIMSS include significant algebra and geometry, 
while in lhe U.S., only students in college-preparatory classes receive significant exposure to 
algebra, and very few students study geometry. As a result, th~ content taught in U.S. 8th grade 
mathematics classrooms is u•:mally at a 7th-grade level compared to the 40 other nations in the 
TIMSS stl.ldy. 

TTMSS alfo found that U.S. mathematics classes require sttidents to engage iii less liigh-level 
mathematical thought and solve fewer multi-l·tep probkms tlr.an classes i11 Germa11y and 
Japan. A U.S. ni.athematics teacher's typical goal is lo teach students the mechanics of solving a 
problem versus understanding the concepts behind it, while a Japanese teacher's goal is to help 
them. learn the basics as well as tmderstand the relevant mathematical concepts. In a typical U.S. 
classroom, students follow the teacher as he or she leads them through solutions to mathematics 
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problems. In Japan, students are asked to solve problems, present them to the class, and describe 
how they approached the problem to increase their own understanding. 
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Promising Practices 

Across the country, there are many promising malhematics and science practices underway. 
Mnny of these are responsible for increases in the numbers of students taking rigorous courses in 
mathematics mid science. Ju.c;t as in1portant, many students arc finding that they do quite well in 
these more advanced courses. There is, of course, no one formula to success. Highlighted here 
are a number of places that demonstrate effective strategies. 

Getting Set/or Success. The Algebra Project, supported by the National Science Foundation 
(NSF) and directed by Robert Moses, addresses equily of oppo1tunity by helping 6th, 7th, and 8th 
graders in ilmer city and rural areas understand challenging mathematics. Based on the 
conviction that all students call learn algebra given the proper context, the Algebra Project serves 
over 40,000 low-income and minority middle school students in 22 urban mid rural sites i11 13 
states. Part of what makes the Algebrn Project successful is that students study algebra as early 
as possible. This ensures their access to a college preparatory high school curriculum. 

The project introduces rigorous mathe1natics concepts in 6th grade, cr~ting a foundation to build 
upon throughout the middle school years. Using a variety of strategies, it ha::; been successful in 
helping traditionally underserved students complete algebra I by the 8th or 9th grades, and either 
pre-calculus or calculus by the ] 2th grade. For example, one strategy is to place young 
college-age students in schools to provide extra assistance. In addition, the project provides 
after-school activities for students, a11d professional development for teachers. Teache1· 
professional development highlights beliefs about the curriculum nnd how it should be taught. 

The Algebra Project has produced positive effects in the Mississippi Delta and in Jackson, 
Mississippi. Additionally, an evaluation team of education experts from across the country found 
evidence of positive oulcomes in teaching, student attitudes about m1d engagement in 
mathematical ideas, and community involvement. 

Contact: 
Robert Moses 
The Algebra Project, Inc. 
99 Dishop Richard Allen Dr. 
Cambridge, MA 0213 9 
(617) 491-0200 

Taking tile Right Courses. In 1990, the College Board launched EQUTTY 2000 to increase 
minority enrollment in college preparatory mathematics ·courses. Originally piloted in six 
communities, EQUITY 2000 requires participating school districts to phase out lower-level 
mathematics in favor of all students talcing college p_reparatory curricuhun--beginning with 
algebra and geometry. EQUITY 2000 influences policies, curricula and student academic 
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tlevelopm.ent at all grade ltivels, but pru.iicularly grades six through nine. These are critical years 
for mathematics education. During this perio~ parenls, students, a.nd educators mak~ key 
decision!> about which courses students should take and how they should begin planning for 
education and cnreers after high school. Equi~ 2000 provides on-going professional 
development to help teachers work with mixed-ability classes. It also trains administrators and 
teachers to use student enrollment and achievement data to drive school-based decisi<Jn-maklng, 
helps schools establish support services for students who need extra time and effort to learn 
challenging content, and encourages and supports l'arents to become advocates on behalf of their 
children. 

Increased parental involvement is a priority in Equ1ty 2000. It recognizes the imp011ant role that 
parents play in nurturing and reinforcing their children's desire to attend college. Equity 2000 
has sponsored Saturday and summer academies on college campuses for entire frunilies. It also 
sponsors Family Math nights in which parents and students learn mathematics com;epts together. 

Results at the six pilot sites indicate that: 

• All sites dramatically increased the percentage of srudents enrolled in algebra I 
by the 9th grade, and in three pilot districts, all 9th graders enrolled in 
algebra I. 

• 'fhe percentage of students passing algebra I did not decline significantly, and 
in some cases rose, as more students from the discontinued lower tracks began 
enrolling in algebra classes. 

Conta:d: 
Vinetta Jones 
Equity 2000 
The College Board 
1717 Ma::;::;achusetts Ave., NW 
Washington, DC 20036 
(202) 822-5900 
www.collegeboard.org/equity /html/indxOO l .h1ml 

Adva1lced Placeme11t Participation and Scores on tire Rise. The College Hoard's Advanced 
Placement (AP) Program was started nearly font' decades ago to enable students to complete collegc­
level studies while still in high school and to obtain college credit or placemenl. AP courses are 
widely recogni7.ed as setting the standard for high levels of academic achievement in high school. 
Today more than 500,000 students in about half of the nation's high schools take at least one AP 
CO\.use. Dramatically increased parlicipatiot1 in AP courses in Texas and Smith Carolina illustrate 
the success of AP-based reform i11itiatives in two states. 
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Texas: The Advanced Placement Incentives program was developed in the Dallas, Texas area by 
o~Do1u1ell Foundation in reaction to low rates of college attendance and poor college preparntioi1. 
The Advanced Placement Incentives program reward results in AP courses in mathematics, 
science. English, and the arts by providing perforn1ancc-bascd financial incentives to teachers, 
school and students. T~chers are given financial incentive!'; a..<> well a..c: registration and fees for 
attending College Board AP teacher training during the summer, and to teach AP courses. 
Srudents who complete the Advanced Placement course may take the AP exam at half-cost (the 
total cost for an AP exam is about $73). Those who score a three or better (on a five point scale) 
arc given financial incentive and reimbursed for the cost of the exam. 

Tn five years of operation in nine ·rexas public schools, the O'Donnell foundation reports that: 

• 

• 

• 

The year before the program began in ni.ne typical public high schools, 48 students took 
AP exams in mathematics. science, and English, and received a three or better. In the fifth 
year of operation, 1, 099 students took AP exams and 521 received a score of three or 
better. 
Jn nine high schools in the Dallas Inde.pendenl School District, tllc eighth largest inner~city 
school district in the country, with 85 percent minority enrollment, growth in AP 
participation has been outstanding. Students look 312 AP in mathe.rnatiM, sde11ce, and 
English in May 1995, the year before the program started in the Dallas schools. In May 
1997, the second year of the Dallas program, this number bas grown to 1, 750. "111e 
number of students scoring three or higher during that time period grew from 139 to 559. 

The Dallas school program has experienced proportional growth among fen1ale and 
minority students. The year before the program started, 94 females took exams in 
mathematics, C()mputer science, and the sciences. In the program's ~eccmd year, 452 
female students took these exams. 

Minority participation has also grown in Dallas, from 64 7 African-American and Hispanic 
students taking AP mathematics, science, and English exams the yt>:ar before the program 
began, to 734 in the program's second year. 

South Carolina: With former Governor Riley's school refom1 package of 1984, South Carolina 
became one ot'thc first states to legislate funding and other actions to boost student participation 
in AP classes. The state appropriated funds to train AP teachers and to help pay for AP exams, as 
well as required that public colleges accept AP courses if the student scored 3 or hight:r on the 
exam. As a result, from 1984 to 1997 South Cm·olina experienced: 

• An increase in the number of students trucing AP exams from 2, 799 to 9, 7 48. 
• An increase in the number of AP exams from 3A61to14,890, with the mean grade 

remaining stable at approximately 2.7 - 2.8. 
• An increase it1 the nll111ber of AP scitmce exams (Biology, Chemistry, Physics) from 

27 to 2,414. 
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• An increase in the number of AP math exams (Calculus AB and BC) from 46 to 
2,767. 

• Nim:ly~three percent uf all the public high schools in the state participating in AP 
(184of197 public high schools). 

• AP participation rates above the national average. 

AP Exams Taken 
(Eleventh and Twelfth Graders) 

1984 1997 Percent increase 

South Carolina 3,461. 14,890 77 percent 

National 223,888 843,399 · 73 percent 
Sources: College Board .. Advanced Placement Program, National and Snuth Carnlina Summary Reports, 1984 -
1997. 

Contacts: 
Macarthur Goodwin 
South Carolina Department of Education 1429 Senate St. 
Columbia, SC 2920 l 
(803) 734-8382 
www.state.sc.us/sde 

Patrick Moore 
O'Donnell Foundation 
1 00 Crescent Ct. 
Suite 1660 
Dallas, TX 75201 
(214) 871-5800 

Strengthening Curriculum and Instructio11. Sponsored by the University of Pittsburgh's 
. Learning Research and Development Center, the Quantitative Understanding: Amplifying 
Student Achievement and Reasoning (QUASAR) Project aims to raise low levels of student 
participation and performance in mathematic~. QUASAR is a11 urban middle school 
demonstration project that fosters the development and implementation of improved mathematics 
instructional programs in economically disadvantaged communities. The program revolves 
around three key principles: (I) all students are able to learn a broad rang~ of mathemati.ca1 
content; (2) all students can acquire a deeper and more meaningful understanding of 
math~matical ideas; and (3) all student.~ can demonstrate proticiency in mathematical reasoning 
and complex problem solving . 

. In QUASAR schools, teams of mathematics teachers, sc.hool administrators and "res<.mn;c 
partners"-- generally mathematics educators from local universities -- collaborate to develop, 
implement, and refine mathematics instruction. All project schools have eliminatc=d most forms 
of academic tracking, replacing it with the development of deeper sludenl understanding and 
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high-level thinking· and reasoning for all students. While curricula, teaching slralegies, and 
approaches to professional development vary, all QUASAR sites include extensive attention to 
professional development and teacher support. Additionally, the lfaiversity of Pittsburgh's 
Leaming Research and Development Center provides schools with ongoing support and updated 
informatio11 on their progress. 

Data indicate that QUASAR schools build teachers' capacity to improve the quality of their 
mathematics instruction. Sludents increase their capacity to think, reason, solve complex 
problems, and communicate mathematically and they do so while continuing to learn basic skills. 
QUASAR school srudents, particularly those who are from minority groups and whose Engli:1h 
proficiency is limited, have increased their under.standings across a range of important 
mathematical ideas. Additionally, QUASAR students in grade 8 perfom1ed as well as other 
students on basic and traditional items of the 1992 NA EP Ma.thematics Assess1nent. They 
performed better than their peers on less traditional middle school mathematics content. 

Contact: 
Edward Silver 
QUASAR 
Learning Research Development Center 3939 O'Hara St. 
Pittsburgh, PA 15260 
(412) 624-3231 
www .Irdc.pitt.cdu/quasar/quasar.html 

Raising tire Standard. The New York Regents Exam ha..~ !;purred thousands more high school 
students to take and pass college-preparatory mathematics courses. In 1993 then New York 
Chancellor Ramon Cortines required all students to take tougher Regents-level mathematics and 
science courses traditionally reserved for college-bound !l:tudent~. Beginning in 1995, lhe state 
required that all students talce Regents-level classes. The number of Hispanic and black students 
who pa~.sed the science portion of the Regenls Ex.am more than doubled over the previous year. 
The state is now requiring all students take and pass Regents Exams. In addition, Commissioner 
of Rducatio11 Richard Mills recently called for an in""Teasc in the rigor of the state's requirements 
for graduation from high school, including adding another year of both mathematics and science 
to the current two yenrs required in each. 

Contact; 
Edward Lalor 
New York State Department of Education 

· Education Building 
111 Wa.~hington Ave. 
Room675 
Albany, NY 12234 
(518) 473-7880 
www.nysed.gov 
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Living Up to Potential. Twerity school districts from Chicago's North Shore joined forces in 
1995 to provide their students with a world class education in mathematics and science. Calling 
themselves the First in the World Consortium, their first challenge was to determine what a 
"world class" education looked like, They then measw.·ed their current performance against that 
benchmark and developed an improvement stTategy. 

The Consortium's directed its efforts toward three objectives: (1) bettchmarking perfom1ru1ce 
against international standards in mathematics and science, using the Third International 
Mathematics and Science Study as a guide; (2) creating a forum to clarify world-class education 
standards for business leaders, policy makers, educator1', and community members; and (3) 
establishing a 11etwork of learning commnnities for educators, parents, and community leaders 
within the Conso11iw11 school districts and beyond_ 

Students in grades 4. 8. and 12 in First in the World Consortium districts took the TIMSS 
a::isessment in Spring 1996. Fourth and eighth graders' results placed them among the top 
performers in the world, well exceeding U.S. performance generally. 

The Consortiwn attributes its success to the fact that: 

• Fifty percent of its 8th grade studenti; took algebra or geometry compared to 25 percent of 
students nationally who take algebrd; 

• it had high expectations for student.c:; and teachers; and 
• it ha:d gained broad-based community support for improved student performance. 

The First in the World Consortium is not resting on its success. Its "community oflcarncrs" 
approach continues to promote teacher participation and provide a context for long-tenn 
commitment to the consortiwn's goals and to growth in student learning. To this end, it has 
created teacher learning networks to strengthen curriculum standards, models of instruction, 
assessment, and IL~e of technology. 

The resources of the Fir1't in the World Consortium place it at an advantage. Yet, what truly 
distinguishes it is its willingness to identify its weaknesses and address 1hem. The consortium 
credits both state and federal support for helping it focus on its goals. Its experiences 
demonstrate that, when given the opportunity, U.S. students can perform as well as, or better 
than, students anywhere. 

Contact: 
· Paul Kimmelman 
West Northfield School District 31, First in the World Consortium 
3131 Techny Rd. 
Northbrook, IL 60062 
(847) 272-6880 
www .ncrel.org/sdrs/firstwor.htm 
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Next Steps 

Six things educators, policymakers and commlmity 111embers can do: 

1. Provide all students the opportunity to truce algebra I or n similnrly demanding course that 
includes fundamental algebraic concepts in the 8th grade and more advanced m'ith and science 
comses in all four years of high school. 

2. Build the groundwork for success in algebra by providing a rigorous cunicuh.un in grades K-7 
that moves beyond arithmetic and prepares students for the transition to algebra. 

3 _ Ensure that all students, parents, teachers, and counselors understand the importance of 
srudents' early srudy of algebra as well as continued study of rigorous mathematics and scitmet: in 
high school. 

4. Provide teacher preparation and professional development to teachers of mathematics to 
increase their knowledge and skills in mathematics and the teaching of mathematics. 

5. Support mathematics achievement outside the classroom through math clubs, tutoring, and job 
shadowing for students who may need extra help. 

6. Support parent involvement in their childrc11's mathematics education. 

Six things parents can do: 

1. Discuss your children's malhemalics homework with them. 

2_ Visit yow: childre11's mathematics teacher to find out what your children are learning and how 
you can help. 

3. ln:)ist that your children enroll in algebra I or a similarly demanding course that includes 
fundmnental algebraic concepts in the 8th grade and more advanced math and science courses in 
high school so they can keep all of their futu.rc options open. 

4. Ensure that your children are gaining the groundwork for success in algebra through a rigorous 
curricuhun in l:,'Til.des K-7 lhat moves beyond arithmetic and prepare~ them for the transition to 
algebra. 

5. Help your children understand the importance oftakin,g challenging malhemi1lics and science 
courses to their future by visiting colleges, familiarizing them with college requirements, and 
exploring financial aid options available to student'!. 
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6. Show the importance of mathematics for career. choices by talking with your. childr.en about the 
use of mathematics in your work or the work of adults they know. 

J 
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Appendix 

The NELS:88 dnta. The National Education Longitudinal Study of 1988 (NELS:88) ittitia11y 
surveyed a nationally representative sample of 26,000 public and private school 8th grade 
students in 1988. The data collcctec.l include responses to student questionnaires, scores on 
standardized achievement testc;, high school transcripts, and interviews with parents and teachers. 
Since the initial survey in 1988, the students have been rt:lsurveyed every two years, with the most 
recent data available gathered two years after their scheduled high school graduation in 1994. 
The analyses in this report are based on a sub-sample of over 13,000 individ1.1als from whom data 
were collected in all three fo11ow-up surveys. Analysis of course-taking patterns is based on 
student rcpo:rts of 8th-gr-ade course-taking and high school transcript data. The actual tilles of 
rnalhemat1cs courses as they appear on the trai1scripts may vary, despite covering similar content 
(for example. geometric concepts); accordingly, we have attempted to include alJ courses unde1· 
the traditional course names (i.e. "geomctl}'," "algebra II") reflective of lheir content. 

ilJ028 



.LV/ .Li.>/ tl' I 
.. .,.u.,_ .. v.a. .JU'1U __ 

--· ------ ---------- --

A Lette:r from the Secretary of Education 

Many parent.c;, students, and educators do not realiz.e that within the United States today, 
mastering mathematics has become a gateway to@.e road tajcollege--and taking algebra or 
courses covering algebraic concepts by the end of the 8th grade is a key to the "gate." Although 
almost all parents want their children to go on to college or some advanced training, many 8th 
and 9th graders may be behind in their coiirse taking to get on the road to college, and nnt realize 
it. 

Recent analyses conducted by the U.S. Department of Education indicate that students with 
strong mathematics backgrounds-those who take algebra and geometry and more rigorou!; 
mathematics courses during high school--a.re more likely to go on to college. This is true 
regardless of their family's level of income. In fact, the positive impact of taking rigorous 
courses is most dramatic for students from low-income families. In addition. studentc; who took 
chemisliy, a subject which requires a slrong background in mathematics, were also more likely to 
go to college. Other research tells us that the benefits of a strong background in mathematics are 
not Jirnited to college-going, and workers with high levels of mathematics achievement cam 
more and are less likely to be unemployed than workers who are less proficient in mathematics. 

However, not all students have access to rigorous mathematics courses--either because their 
school may nol offer a full selection of challenging courses to al.I students, or because students 
are not prepared for and encouraged to take them. The results of the recently completed Third 
Intcmational Mathematics and Science Study (rIMSS) confirm that many students enter high 
school without a solid grounding in mathematics, closing doors very early to opportunities for 
further education and helter career opportunities. 

The implications are clear: The 8th grade is a critical point in mathematics education. 
Achievement at th.at stage opens opportunities for students to take rigorous high school 
mathematics and science courses hnportant for later success. As a nation, we must ensure that all 

. our students develop the necessary mathematics baclcgrow1d by the end of lhe 8th grade--and 
build on that foundation throughout high school. We challenge parents, schools, community 
groups, colleges, universities, and employers to ensure that all children have access to rigorous 
mathematics courses and encourage them to go to college. To assist in that effort, the U.S. \ 
Department of Education standc; ready to assist states, local commW1ities, and individual studentc: 
by providing federal student financial aid for college, by supplementing Advanced Placement 
.Exam fees for students' who demonstrate need by providing funding through Title I of the 
Elementary and Secondary Education Act (ESEA) and other programs to' assist schools in J 
upgrading mathematics teaching and learning, and by providing a voluntary.national test in 8th 
grade in mathematics to help ensure that all students are given the opportunity to excel. 

Sincerely, 

Richard Riley 
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Executive Summary 

Within the United States today, mastering inalhematics has beoome more important than ever .. 
Students with strong mathematics backgrounds have advantages in academics and in the job 
market. 'lbe 8th grade is a critical point in ma.thematics education, and achievement at that stage 
opens opportunities for students to take rigorous high school mathematics and science cnurses 
that are keys to college entrnncc and success in the labor force. However, although most parents 
want their children to go on to college or some advanced training, most 8th and 9th graders are 
behind in their course taking to get on the road to co1lege. Findings high11ghted in this report 
include: 

• Students who take rigorous mathematics and science courses arc much more likely to 
go to college than those who do not. Data from the National Educational Longitudinal 
Study (NELS) reveal that 83 percent of studcntc; who took algebra I and geometry went on to 
attend a two or four year college within two years of their scheduled high school graduation, 
com.pared to a college attendance rate of only 36 percent among students not taking algebra I 
and geometry; while nearly 89 percent of students who took chemistry went to college, only 
43 percent of !!:tudents who did not take chemistry in high school went to C()Jlege. 

• Algebra i8 the "gateway" to advanced mathematics and science in high school-yet 
most students currently do not take algelll'a during rniddlc school. Students who plan to 
take advanced n1athematics and science courses during high school and study algebra during 
middle school are at an advantage; Forty-six percent of studen~ who took algebra I in the 
8th grade took calculus in high school, compared to only eight percent of students who took 
algebra I in the 9th grade. However, 1996 NAEP data reveal that only 25 percent of 8th 
graders in the U.S. were enrolled in algebra, and that low-income and minority students arc 
even less likely to be enrolled in algebra during the 8th grade. 

Taking rigorous mathematics Hiid science courses in high schoo~ appears to be 
especially important for low-income students. Low-income students who took algebra I 
and geometry were almost 1hree times as likely to attend college as those who did not: 'While 
71 percent of those who took algebra I and geometry went to college, only 27 percent who 
did not went on to college. By way of compal'ison, 94 percent of students from high income 
families, and 84 percent of i.iudentc: from middle income families who took algebra I and \. 
geometry in high school went on to college, while 60 percent of ~tudents from high income 
families and 44 percent of students from middle income families who did not take algebra I 
and geometry still did go on to college. 

• Despite the importance of taking rigorous mathematics and science counes for low­
income students, they arc less likely to take these com"Res. Students ftom..higher income 
families arc almost twice a.i:; likely to take algebra in middle school and geometry in high 
school and more than twice ac: likely to take chemistry than lower income students. 
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Other important findings include: 

• Mathematie.s atchie'Vement depends on coursttaking, not the type of school a student 
attends. Students at public and private school Who had taken the san1e rigorous 
mathematics courses were equally likely to score at the highest lC\rd on the NELS 12th 
grade mathematics achievement tesl. 

----
Students who have parents who urc involved in theh- school workare more likely to 
t.ake challenging mathematics courses early. Students whos~ parenti; were involved in 
their educations were more likely to take courses like algebra and geometry in the 8th and 
9th grade, thaa students' whose parents were not involved. 

• The results of the Third International Mathemattics and Science Study (TIMSS) reveal 
that the U.S. middle school mathematics curriculum may be a weak link in the U.S. 
educational system. While U.S. 4th graders score above the intemational average in 
mathematics and science, U.S. 8th graders score below average in 8th grade mathematics, 
and only slightly above the inlemational average in science. Initial analysis of the TIMSS 
data also shows that the U.S. middle school mathematics curriculum is not as challenging as 
that of other countries. '01e curriculum of average 8th-grade mathematics classrooms in the 
U.S. resembles 7th grade mathematics elsewhere. Although algebra aa.d geometry are 
important elements in the middle school curriculuxn taught in other countries, only a sm.a.11 
fraction of U.S. middle school students are ex osed to these to ics. 
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Mathematics and Future Opportunities 

The Importance of Mathematics for College Entrance 

Stude11ts who take rigorous 
mathematics a11d science courses 
are muclt more likely to go to 
college than those wlio tlo not. 
Data from a longitudinal survey of 
student.s who were in the 8th grade 
in 1988 (National Educational 
Longitudinal Study or NELS) 
reveal that 83 percent of students 
who took a1gebra I and geometry 
went on to attend college' within 
two years of their scheduled high 
school graduation. By wa:y of 
comparison, only 36 percent of 
students not taking algebra I and 
geometry went lo college (Fibrure 
1). Similarly, students who talcc 
rigorous science courses in high 
school are also much more likely 
to go to college: While nearly 89 
per~ent of students who took 

Figure1 
College Attendance IJ'} Course-Taking 

o/o attending college 
10'.)'i..-------- ----

0% 
Took Algebra I 
and Gea 11et1y 

tidNol:Take 
Algebra I and 
Gea1my 

chemistry went to college, only 43 percent of student.~ who did not take chemistry in high school 
went to college. Students who take more rigorous mathematics courses al~o have higher gains in 
ma.thematics achievement (measured by the mathematics achievement test given as part of 
NELS) than students who take less challenging courses, even when controlling for achievement. 
For ex.ample, among students who initially began at the same level of mathematics proficiency in 
the 8th grade, those students who had taken algebra IT or geometry by the 10th grade experienced 
grea1"r gains, on average, than those students who had taken no algebra. or only algebra I during 
the smie period. 

Students of all income levels who take rigorollS matlzema.tks and -science courses in /1ig/1 
sc/1001 are more likely to go to college, a11d anwng /ow-income students (students in the 
bottom tit/rd of the ilicom~ db·trihution)2, t/1e dif/el"ence Is parlicu/arly dramatic. Students 

1Tilroughout tbis report, the l.!:!rm "college" is used to refer to any postsecondary education I.liken at a public, 
private uot-for-profit. or private for-profit institution. 

2Jncome data are based on total family income reported by parenLCJ. Low, middle, and high income groups each 
contain approximately one-third of the sample. The "all" category includes additional observations with 
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from low-i.o.come families who took algebra 
I and geometry were almost three times as 
likely to attend college as those who did not: 
While 71 percent oflow-income students 
who took algebra I and geometry went to 
college, only 27 percent of low-income 
students who did .aoL take algebra I and 
geometry went on to college. The 
differences are also dramatic among 
&1Udent.s .from middle- and high-income 
families: 94 percent of students from high­
i.ncome families, and 84 percent of students 
from middle-income families who took 
algebra I and geometry went on to college, 

} w?ile 60 percent of students from high-

UJ.J.' J,.a.;,._, -· -··-· ·-· - --· ·---··--" -

( income tamilie.s and 44 percent of :sLudents fro 
) middle-income families who did not take ..__•••-••••••••••• 
( geometry still did go on to college (Figure 

2). 

Ulifortunate{v, many studentt, in particular low-income students, do not take t/1es~ rigorous 
nwt/1e11111.tic.f and science courses. According to NELS, 63 percent of all students took algebra 1 
and geometry and 50 percent took chemistry. Sludents from low-income families. however, were 
fur less likely than their pi;ers to take these rigorous courses. Among students in Lhe bottom third 
of the income distribution, 46 percent took algebra I and geometry and only 33 percent took 
chemistry. By way of comparison, fully 81 percent of students in the top third of the income 
distribution took algebra I and geometry, and 72 percent took chemistry. The differences are 
similar for other rigorous mathematics courses (fable 1). 

missing incom~ data. ) 
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Table l: Counie-Taktng Patterm of NELS Students 

Wlien course-takillg pattema are Q.ccountedfor, the difference in the rate of college-going 
between low and l1igh income students is dramatically reduced. When course taking patten1s 
are not accounted for, students from high-income families are almost twice as likely to attend 
college as students from low-income families (86 percent compared to 44 percent). However, 
when only sru.dc.nts who have taken rigorous courses are compared to one another, students from 
low-income families go to college at rates much more simHat to stud~ntc; from .middle- and high­
income famHies (Table 2). For example, among students who took chemistry in high school, 95 
percent of high-income students; 89 percent of middle-income students; and 79 percent of 
low-income students went on to collt!ge. When low-income students take rigorous courses, 
incon1e effect:> on college-going rates diminish greatly,· although they do not disappear. 

Table 2: CoUcgc Attendance by ffigh School Course-Taking Patterns of NELS Stndents 
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Figure 3 
Mathematics Achievement by 

Highest Mathematics Course Taken 

Algebra II l1"g)gBj 

Trigonometry 
or Higher 

Low Income 
Students 

Algebra II 
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Mathematics in College, the Workplace, and the 21st Century 

The benefltr of taking rigorous mathematics and science coUl'Ses extend to both two- a11dfour­
year colleges, and to thejoh market. As the prev~ence of technology in the workplace steadily 
increases, workers in more and more jobs will be required to have strong backgrounds in 
mathematics and science--backgrounds which begin to be formed during high school. Rigorous 
mathematics and science preparation is also important to students intending to go to a two or four 
year college or university. Tue level and number of mathematics courses that a student needs to 
take before and during college depend o.n the type of college and the major that the student wants 
to pursue, and while students who plan to major in mathematics- and science-related disciplines 
typically need to take a more rigorous mathematics program, many other popular courses of 
study a1so require strong mathematics backgrowids. 

Two-year colleges oftt!n require all students to gain a11 understanding ofil1termediate algebra 
prior'" gradUllJion, regardless of their coune of study. In many two-year colJeges, all entering 
degree-seeking students are required to take mathematics placement exams prior to enrollment. 
Studenrs who score high enough may be exempted from taking certain mathematics courses, 
while students with low scores may be required to enroll in remedial mathematics courses. Many 
of the most popular majors at typical two-year colleges--including Business, Nursing, and 
Computer Science--rcquite more rigorous mathematics course work, such as statistics. 

Foul'-year colleges alld universities typically require mor~ high school matllematlcs 
prepa.rationfor admlfsion. Typical state four-year colleges and w1iversities recommend, and in 
sorue cases, require, that all students take at ]east three, and sometimes four, years of 
mathematics in high school. Data collected by the College Board reveal that in 1997, 68 percent 
of incoming freshmen at four-year colleges and Wl.iversities had taken four years of mathematics 
in high school. Furthermore, almost all of these students had taken algebra and geometry, and 
more than half had taken trigonometry. Upon enrollment, most state colleges require students to 
take mathematics placement exams. Advanced Placement courses are looked at favorably by 
colleges a.ad can result in placement out of introductory mathematics coti:i"Ses. While graduation 
requirements differ depending on the student's major, many popular majors, such as Business and 
Psychology, require sru.dents to take several more rigorous courses i.n mathematics or science. 

In the job market, workers who have a stro11.g background iii madiematic.f and scknce are 
nwre likely to be employetl and general.ly earn more than worken willi lower achievement, 
even iftlzey have not gone on to college. A national survey found that by age 30, high school 
graduates who had not gone on to further education and had previously scor~d in the top quartile 
on the mathematics portion ofthc Armed Services Vocational Aptitude Battery -
(ASV AB--adm.inistered to civilian.c; for sludy purposes) earned, on average, 38 percent more per 
hour than high school graduates who had not gone to college and had scored in the bottom 
quartile of the mathematic portion of the ASV AB. Similarly, the unemployment rate among high 
school graduates who scored in the top quartile of the mathematics test was only 4.4 percent, 
compared to an unemployment rate of I 0.3 percent among high school graduates who scored in 
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the lowest quartile. Worke.ra who scored in. the top quartile of the science section of the ASV AH 
also earned more, on average, and were less likely to he unemployed. 

Jn tire future, ability;.,,. matlzematics will bt! even more lmportaritfor<f.~johs. Today, __. 
sorne major firms now require that all job applicants pass standardized mathematics and reading 
tests, so that they may hire only individuals with solid back.grounds in these areas. For example, 
nt Diamond-Star Motors, a joint venture of Chrysler and Mitsubishi, all applicants for 
production and maintenance positions must pass a standardi7.ed test that assesses thei.r ability to 
do mathematics at a high school level. Authors Richard Murnane and Frank Levy have identified 
a set of "New Basic Skills," in their book of the same name, that, though fundamental for(go~-
paying jobs in the modem labor market, are often not ntastered by non-cnllege-bound hi~ 
school grac.Juates. The "New Basic Skills" that workers will need to earn a good wage include the 
ability to use mathematics skills and conceptr; :11t least at the 9th grade level, yet currently many 
non-college bound students looking for work do not possess a sufficient mathematics background 
lo do so. 
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Middle School: 
Getting on the Road to Challenging Mathematics 

and Science Courses 

Laying the Foundation 

Algebra is the "gateway" to rigorous 
matliematiCl· cour5·es. Rigorous mathematics 
courses build upon the skills and concepts 
that students learn in earlier mathematics 
courses. Traditionally, students cannot take a 
rigorous mathematics coun;e in high school 
until they have succe..qsfully completed one or 
more prerequisite courses that provide the 
foundation for the next course. Algt:bra I, or another course that covers basic algebraic concepts, 
is the prerequisite for more rigorous mathematics classes in high school. 

Students who pla11 to take adva11.ced mathemaJU:s a1id science COUl'Ses during h.igh school and 
begin lo study algebra during mMdle school are ll1 a clear 11.dvantage. A rigorous sequence of 
mathematics coUI'5es spans several years. The traditional sequence of recommended mathematics 
courses involves one year courses in algebra I, geometry, and algebra IT, followed by a balf-year 
coun;e in trigonometry, a full- or half-year course in pre-calculus then calculus, or an Adva11~d 
Placement coUTSe. In addition, an increasing number of schools use cu1·.dcula that cover these 
rigo1·ous content areas, but integrate algebra, geometry and other areas of mathematics such a.-, 
statistics and probability, rather than teaching each in a separate course. According to NELS, 
forty-six percent of students who took algebra I in the 8th grade took calculus in high school, 
compared to only eight percent of students who look algebra I in the 9th grade. The typical high 
school sequence of rigorous science courses (biology, chemistry, and physics) also necessitates 
an early background in algebra and geometry. Although not all students need to take all of the 
most rigorous mathematics or scienct: co~es that their school offers, most colleges encourage 
students to take four yeats of challenging mathematics and science courses during high school. 

Students w/10 do not take co11rse.~ covering algebraic concepla early in their educational career 
risk closing t/1e dnor on many importa11t opportunitie$, in<:l11ding opport11.11ities to take course..\· 
011.tside ofmathetnadC$ and science. Some high schools require students to complete a specific 
package of courses, including mathematics and science~ in order to &raduate. Hy. the junior and 
senior year, students who have not planned ahead to complete the courses ~t their school 
requires have fewer options in choosing which coW'ses they take. Students who do not complete 
prerequisite and required courses early enough not only risk bcing unable to take more rigorous 
courses in those disciplines later .• but also may not have time in their schedules to take other 
courses that can help prepare them for college or a career, including foreign language, art, 
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Advanced Placement, and "tech prep" courses. 

Course-Taking Patterns in Middle 
School 

Despite rece11t ih.crea5es in the proporli011 
of stuiknts taking algebra I in t/1.e 801 grade, 
in 1996, most students were not enrolled in 
this course. The proportion of 8th-graders 
taking the National Assessment of 
Educationa1 Progress (NAEP) mathematics 
a...<isessment who reported taking algebra ha.c: 
increased in recent years. In 1992, only 20 
percent of students reported taking algebra. 
In 1996, the next year the NAEP mathematics 
assessment was administered, 25 percent 
repo1.ted taking algebra. This increase may be 
due to a nmnber of factors, i11cluding the 
National Council of Teachers of 
Mathematics' (NCTM) call for the inclusion 

Figura4 
Proportion of Eighth-Oraders Enrolled In A1$febra, 1996 
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of algebraic topics in the middle school cuniculum. However. most student:; still were not 
enrolled in courses that include significant a.mounts of algebra in the 8th grade . 

.t.finority tuld low-i1zcome st11dents ctmtbiue to be las likely to take cha/Jengil1g matllematics 
course.till middle school t/1an otlr.t!r ~tudents. Tue 1996 NAEP data reveal that minority 
students are Jess likely to report heing enrolled in algebra in the 8th-grade (Figure 4). 1he data 
also provid~ some indication that students from disadvantaged backgrounds are less likely to be 
enrolled in algebra during the 8th gt""dde: While 29 percent of students who were not eligible for 
the national school lunch program reported being enrolled in algebra during the 8th grade, only 
15 percent of students who were eligible for the national school lunch program were enrolled in 
algebra. 

While tlie number of .~tudo1t.s ta.king algebra courses has increased, recent evide11ce suggests 
t/,at the come11t of t/rese courses has remabied rigorous. Mmiy states have recently increased 
tnathematics requirements for high school graduation. often requiring that students take more 
years of mathematics than were required in the past, or mandating that studentCl complete certain 
courses_ A recent study supported by the National Science Foundation (NSF) examined the 
content of mathematics courses in schools in several of the states making themosl substantial 
changes in mathematics requirements. The study focused on basic coun::es. su.oh a.s algebra I, 
which had experienced large enrollment increases because of the more stringent grdduation 
requirements. Despite the larger nwnbers of students cmolling in lhe courses, Lhe study found 
that the content of these courses was essentially unchanged. indicating that more students were in 
fac..1 being exposed to rigorous mathematics. 
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Parent and Student Attitudes about Mathematics and Science 

Large proportions of mlddle school 
stude11ts indicate that tht!y do not plan to 
take mathematics and scknce courses 
beyond wliat their schools require. A 
nationally representative survey of public 
school students and parents conducted by 
Louis Harris Associates for the National 
Action Council for Minorities in 
Engineering (NACME), Inc. found that 
large proportions of students would like to 
stop taking ma.thematics and science 
courses as soon as they are able to: 51 
percent of the 5th through 11th grade 
student.c; surveyed indicated that they would 
take mathematics classes only as long as 
required, while 47 percent reported they 
would Study science only as long as it is 
required. Distressingly, young minority 
students--5th through 8th grade students 
who will soon be facing major decisions 
about which courses tn t.a.ke--were more 
likely to indicate that they planned to drop 
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mathematics and science us soon as they were able to (61 percent planned to drop mathematics, 
and 58 pi:rcent planned to drop science). Minority students of all ages were more likely ihan 
other students to indicate that they would 11ke to stop taking mathematics and science as ~oon as 
they were able to (Figure 5). 

However, t/1e same ifrt>up of students indicate that t/1ey would be intereited in going to college, 
and takbzg college-kvel matJ,ematics courses. Eighty~six percent of all students surveyed said 
that they would like to go to college. Although less than half of the 9th~ to 1 J th-grdde students 
said that they planned to take trigonometry or algebr:a II in high ::;chonl, nearly two-thirds said 
tlmt they were interested in taking Advanced Placement courses. "These contrasts signal thal 
many students do not undersU1Ild the importance ot~ and requirements for, taking rigorous 
mathematics and science courses in high school, including the need to take algebra by the 8th 
grade. In fact, only 25 percent of minority and 42 percent of non-minority 5th- through 8th-grade 
students recognized thaL if they did not take algebra they would not be able to take other 
mathematics classes in the future. · 

Parent a1id teacller ini•o/J.•ement may make a large difference 111 students' decisions about 
mathema.ti.cs and ~cie11ce. According to the NACME survey, ninety-four percent of .students 
indicated that their parenes or b'Wl.tdian's advice was important io them in deciding what they 
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would study in school, and 88 percent indicated their teachers' advice was important Ninety-one 
percent of parents want their children to continue their oouca.tion beynnd high school. However, 
when 9th- through eleventh-graders were asked who decided which mathematics clessi:s they 
would take, seventy-nine percent indicate that they had made the decision by themselves. 

Analysis of tlie NELS data indicates that students with gl't!aler levelt of parental involvement 
are 1n0re likely to take advanced mathematics course.t. Analysis of the course-taking patterns 
of the NELS students who were in 8th-grade in 1988 reveals that regardless of whether the level 
of parent involvement was reported by the student, the parent. or the teacher, higher levels of 
parental involvement were consistently associated with higher likelihoods of taking rigorous 
mathematics courses. While only 8 percent of those students who said that they did not discuss 
progra.mS at school with their parents took algebra I by the 8th grade, 17 percent of those who 
said that they discussed school programs three or more times during the previous semester took 
algebra I by the 8th grade. Students who had parents or teachers who said that th.ere were greater 
levels of parental involvement were also more likely to take advanced courses. Thirty-seven 
percent of those students whose parents said that they rarely talked to their child about high 
~hool plans took geometry by the 10th grade, while 48P"ercent of those students whose parents {? 
said they regularly spoke to the child about high school plans took geometry by the I 0th grade. 
While 27 percoo.t of students whose teachers said their parent:s were not involved took geometry 
by the 10th grade, a full 63 percent of the students whose teachers said that their parents were 
very involved took geometry by the 10th grade. 
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Mathematics in the U.S. Today 

International Comparisons of 
Middle School Mathematics and 
Science Proficiency 

Recentfindi1igsfrom tlie Third International 
Mathematks und Science Study (TIMSS), 
indicate thCJt the mathematics curriculum 
from grades five through eight may be a weak 
lltik ill the U.S. educatio11al system. Newly 
available data from TIMSS (the most 
comprehensive international comparison of 
schools and students ever undertaken) reveal 
that U.S. 4th graders score above the 
international average in both mathematics and 
science. Among 25 other participating nations, 
only Korea performed better than the U.S. in 
4th brrade science, and only 7 of the 25 other 

U.S. Perfonnance on TINISS, 
Relative to lntemational Average 

Fourthg~ G.clhth Q-ade 

Mathematics 

Science 

countries did better than the U.S. in 4th grade mathematics. These findings are in contrast to 
earlier fmdingi:: from TIMSS that indicate that U.S. 8th graders perform slightly below the 
international average in mathematics, and only slightly above the international average in 
science. In fact, only one country--thc U.S. in mathem.atics--falls from above the international 
average at 4th grade to below thl' international average at 8th grade. 

Tile U.S. expects less of its middle sc/100/ a11djU11.ior Jiigh st11de1'trt compared to high 
performing natio11s. TIMSS data suggest that one reason U.S . .students do less well at 8th grade 
is that the middle school mathematics curriculum in the U.S. is significantly less challenging than 
the cunicula used in other oounlries. Tn Germany and Japan, virtually all students in grades 5 
through 8 move beyond arithmetic to the foundations of algebra and geometry. By 8th grade, 
mathematics courses in virtuWly all other countries participating in TIMSS include significant 
algebra and geometry, while in the U.S .. only students in college-preparatory classes receive 
significant exposure to algebra, and very few students study geometry. As a resull, the content 
taught in U.S. 8th gn1de mathematics classrooms is usually at a 7th-grade level compared to the 
40 other nations in the TIMSS study. 

TIMSS elf.so found that U.S. mathematics classe.i; req11ire students to engage iii "less hlg/1-level 
mathematical tliought and solve fewer tnu/J.i-step problems than classes i11. Germany and 
Japa1i. A U.S. mathematics teacher's typical goal is to teach students the mechanics of s9Jviag a 
problem versus understanding the concepts behind it, while a Japanese tencher's goal is tu help 
them learn the basics as well a.c: understand the relevant mathemati.cal concepts. In a typical U.S. 
classroom, students follow the teacher as he or she leads them through solutions to mathematics 
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Problems. In Japan, students aze asked to solve J>roblems, PICscnt them to the cJass, and descnbe how they "PPrnached lhe PfOblem to increase their o..,, un<ferslanding. 
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Promising Practices 
~ 

In many places across the country, the.re are promis;~grams underway that focus on 
improving student achievement in mathematics i~;;;, Many of these are greatly ex1,anding 
the numbers of students taking rigorous courses in mathematics and science, and are finding that 
students are doing quite well. While recogniz:ing that there is no one formula to success, we have 
highlighted~ number of pl~~ that demonstrate effe~tive strategies. w~ hope ~t these ) 
examples will be useful ~as you plan efforts to unprove mathematics and science education ( 
for students in your community and across the nation. 

Preparing for success: The Algebra Project, suppQr/ed by the National Science Fo1111dati.on 
(NSF) and directed by Robert Mos~·, addresses equity of opportunity by helping 6th, 7th, and 

. 8tlt grader~· in ihner city and rural areas gain an understanding of challe1t.ghtg mathematics. 
Serving over 40,000 trnditionally low-income and minority middle school students, the Algebrn 
Project is based on the conviction that all students can learn algebra given tfu: proper context. An 
essential fJ.Nt step is that all students study algebra as early as po~sible to ensure their access to a 
college preparatory high school curriculum. 

Tue project assists students in 22 urban and rural sites in 13 states to succeed in challenging high 
school mathematics courses by introducing rigorous mathematics concepts in the 6th grade, 
<:.-reating a fowidation to build upon throughout the ntiddlt: school years. Th.e prQject has been 
successful in helping traditionally underserved students complete algebra I by the 8th or 9th 
grades, and either pre-calculus or calculus by the 12th grdde utiHzing a variety of strategies. The 
project places young college-age students in schools to provide extra assistance. In addition, the 
project provides after"school ac...1ivities; and provides teacher professional development in 
examining the curriculum and beliefs about how it should be taught. 

. 

The Algcbrn. Project has had important effects for communities. Fo:r instance, in the Mississippi 
Della and in Jackson, Mississippi, the project showed positive short term effects. Additionally, 
an evaluation team, comprised of education experts from. across the coWttry, found evidence of 
positive outcomes in teaching, student attitudes about and engagement in mathematical ideas, 
and community involvement. 

Taking the right co11rses: In 199(), the College Board la.unclied EQUITY 2000 to increase 
minority enrollment in college preparatory mathematics courses. Originally piloted in six 
communities, EQUITY 2000 re.quires participating school districts to phac;c out !Qwer-levcl 
mathematic~· and :require all students to take a college preparatory curriculum--beginning witl1 
algebra and geometry. EQUITY 2000 influences policies, curricula and student academic 
development at all grade levels, with a particular focus on grades si.x through ninc--critical years 
for mathematics education during which key decisions are made about which courses students 
should take and how they should begin planning for education and careers beyond high school. 
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The projec!_proviclE!~ on-going professio.aal development to help teachers work with 
c:!iC'terogcneous ability cla:sse~1 encourages and supports parents to become advocates on behalf of 

their children, helps schools establish support services for students who need extra time and 
effort to learn challenging content, and trains administrators and teachers to use student 
enrollment and achievement data to drive school-based decision·making. 

Finally, TIQUITY 2000 has made increased parental involvement a priority because it recognize::; 
the imporlant role tliat parents play in nwturing and reinforcing their children's desire to attend 
coHege. It has sponsored Saturday and summer academics on college campuses for entire 
families. The program also sponsors Family Math nights in which parents and students learn 
mathematics concepts together. 

An analysis of results at the six pilot sites found that: 

• All sites dramatically increased the percentage of students enrolled in algebra 
I by the 9th grade, and m three pilot districts, all 9th grc.tders enrolled in 
algebra I. 

• The percentage of students passing algebra I did not decline significantly, and 
in some cases rose, as more students from the discontinued lower tracks 
began e;:nrolling in algebra classes. 

Athranced Placeme11.t Participati.on Rising i11 Soutli Carolilla and Texas. The College Board's 
Advanced Placement (AP) Program was staned nearly four decades ago to enable students to 
complete college-level studies while still in high school and to obtain college credit or 
placement. Today more than 500,000 students in about half of the nation's high :schools take at , ti\ v { 
least one AP course. and those courses are widely recognized as setting the standard for high V V 
levels of academic achievement in high school. Dramatically increased participation in 
Advanced Placement courses in South Carolina and Texas illustrate the success of AP-based 
refonn initiatives in two states. 

South Carolina: With former-Governor Riley's school .reform package of 1984, South Carolina 
became one of the first states to legislate funding and other actions to boost participation in AP. 
Actions included state appropriations to train AP teachers 11I1d to help pay for AP exams, as well 
as a requirement that public colleges accept AP courses if the student scored 3 or higher on the 
exam. As a result, from 1984 to 1997 South Carolina experienced: 

• An. incl'ease in the number of students taking AP exams from 2,799 to 9,748. -
• An increase in the number of AP exams from 3.461 to 14,890, with the mean grade 

remaining stable at approximately 2.7 - 2.8. 
• An increase in the number of AP science exams (Biology, Chemistry, Physics) from 27 

to 2,414. 
• An incre.ase in the number of AP math exams (Calculus AB and BC) from 46 to 2,767. 
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• Ninety-three percent of all the public high schools in the state participating in AP(l84 of 
197 pubHc high schools). 

• AP participation rates above the .national average. 

AP Exams Taken 
(Eleventh and Twelfth Graders) 

1984 1997 Percent increase 
South Carolina 3,461 14,890 77 percent 

National 223,888 843,399 73 percent 
Sources: College Hoard. Ad11anced Placement Program, Nal1onal and South Caro/ma Summary Report.t:, 1984 -
1997. 

Texas: The Advanced Placement Incentives program was developed in the Dallas, Texas area by th· 
O'DonneJl Foundation in reaction to the low rates of college attendance and poor college preparation 
of I ow-income and minority students. The Advanced P la.cement Incentives program addresses 
shortfalls in both the supply and demand for AP courses irJ malh, science, and the arts, by prov1ding 
pe1formance-based financial incentives to teachers, school and students. Teachers are given 
financial incentives ~ wen as registration and fees for attending CoHege Board AP teacher training 
during the summer, and to begin to teach AP courses. Students who complete the Advanced 
Placement course may talcc the AP exam at half-cost (the total cost for an AP ex'1D1. is about $73), 
and those who score a three or better (on a five point scale) are given a financial incentive and 
reimbursed for the cost of the exam. 

II1 .live years of operation in nine Texas public schools the O'Donnell foundation reports that: 

• In the first year of the program 97 students took AP exams, and 52 received n three or better. 
In the fifth year of operation 1,099 students took AP ex.ams, and 521 received a score of three 
or better. 

• AP participation increased among female sludents in areas in which females are traditionally 
under .represented, with 19 female students tal<lng AP exam~ in math,_science, or computer 
sdence during the program's first year, and 240 female students (compared to 272 male 
students) doing so in the program's fifth year. 

• Minority participation increased, from 7 African-American or Hispanic students taking AP 
exams during the program's first year, to 116 in the program's fifth year. 

Inttructional Reform in Mat/1e1HJJ.tics. ·Sponsored hy tl1e University of Pittsburgh's Leaming 
Researcll and Development Center, t/ie Quantitative Understanding: Amplifying Stude11.t 
Acltie11eme11t and Reasoning (QUASAR) Proj~ct is designed to respond to low levefl· of student 
part.icipation a.nd tl1e inadequacy of st11de11.t performanµ in mathematics. QUASAR is a 
practical schoo1 demonstration project for urban middle! schoobi that fosters the development and 
implementation of enhanced ma.thematics in:;;ln1ctional programs in economically disadvantaged 
communities. The program's key principles are that all students are able to learn a broad range of 
mathematical conten~ acquire a deeper and more meaningful understanding ofmatl1ematicnl ideas, 
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and demonstrate proficiency in mathematical reasoning and complex problem solving. 

lN QUASAR schools, teams ofmathe~tics teachers, !;chool administrators and "resource 
partners"-- generally mathematics educators from local universities-- collaborate to develop, 
implement. and. refine .mathematics instructional programs. All project schools have eliminated 
most forms of academic tracking, and have emphasized deeper student understanding and high-level 
thinking a.11d reasoning for all studentc;. 'While there is variation across .the sites in curricula, 
teaching strategies, and approaches to professional development, all QUASAR. sites included 
extensive attention to professional development and teacher support. Additionally, the University 
of Pittsburgh's Learning Research and Development Center provides the schools with ongoing 
support and updated information on progres~. 

Program data indicate that QUASAR schools build the capacity of teachers to improve the quality 
of their mathematics instruction and to increase the capacity of students to think, reason, solve 
coinpl~x prohlem.s, and communicate mathematically. Students in QUASAR schools, particularly 
those who are from minority groups and those with limited English proficiency, have increased 
their undecstandings of important mathematical ideas across a range of content topic areas. 
Additionally, QUASAR students in grdde 8 performed as well as students on basic and traditional 
items of the 1992 NAEP Mathematics Assessment, md above their peers on less traditional middle 
school mathematics content. 

Standards-based Reform. The New York Regents Exam has spu"ed tliousands more high 
school stude11ts to take a11d pass col/.ege-p,-eparatory mathemaJic..f co11rses. Tn 1993 then-New 
York-Chancellor Ramon Cortines required all sru.dents to take tougher Regents~level mathen1.atics 
and science courses traditionally :reserved for college-bound students. Begi.aning in 1995, the state 
required that all students take Regents-level classes. TI1e number of Hispanic and black students 
who passed the science portion of the Regents Exam more than doubled .from the previom; year. 
Since then, the state has decided to require that nll students take und pass the Regents Exams . In 
addition, Commissioner of Education Riobard Mills has recently called for 8!l increase in the rigor 
of the state's requirements for graduation from high school, including adding another year of both 
mathematics and science to the current two years required in each. 

Living Up to 0111' Potential: The First ill. the World Consortium, Cl1icago, Illinois. Twt!nty 
school districts from Chicago's North Shore joined forces in 1995 to meet the challenge of 
providing their students with a world class education in mathematics and science. Their first 
challenge was to determine what a "world cla1;s" education looked like, measure their current 
performance against that benchmark, and develop an improvement strategy. 

The Consortium's efforts were directed toward three objectives: benchm.adcing perfnrm.ance against 
international standards in mathematics and science, using the '!bird International Mathematics and 
Science Study; creating a forum Lo clarify world-class education standards for business leaders, 
policy makers, educators, and community members; and establishing a network of learning 
communities involving educators .• parents, and community leaders within the Consortium school 
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districts and beyond. 

The districts in the First in the World Consortiwn took the TIMSS assessment in Spring 1996 at the 
4th, 8th, nnd 12th grade level. Their 8th grade results placed them among the top performing 
countries in the world at the 4th and 8th grades, well exceeding the United States' performance. In 
addition: 

• Fifty percent of their 8th grade students took algebra or geometry compared to 25 percent of 
students nationally who take algebra; 

• The Consortium had high expectations for mudents and teachers; and 
• Gained broad-based community support for improved ~1Udent ~orrnance. 

However, the First in the World Consortium is not resting on their .success; in tact they have created 
teacher learning networks to strengthen cuniculum standards, models of instructio11-t assessment, 
and use of technology. Tbis "community of learners" approach promotes teacher participation and 
provides a context for long-term commitment to the consortium's goals and to growth in student 
learning. 

Although the First in the World Consortium is a.tan advantage in terms of its resource;,s, its 
willingness to identify its weakne.sses and address them has distinguished its i:fforts. The 
consortium identifies both state and federal support a.c:: helping it focus on its goals. These 
experiences emphasize that, when given the opportunity, U.S. students can perform as well as, or 
better than, students in any part of the world. 
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Next Steps 

Six things educators, policymakers and community members can do: 

1. Provide all students the opportunity to take algebra I or a similarly demanding cotirse that 
includes fundamental algebraic concepts in tlte 8th grade and more advanced math and science 
courses in all four years of high school. 

2. Bu1ld the groundwork for success in algebra by providing a rigorous curriculum in grades K~7 
that moves beyond arithmetic and prepares students for the transition to algebra. 

3. Ensure that all studentq, parents, teachers, and counselors understand the importance of 
students' early study of algebra as well as continued study of rigorous mathematics and science in 
high school to their future college and career opportunities. 

4. Prepare teachers of mathematics to teach rigorous mathematics by providing teacher 
preparation and professional development opportunities that im .. Teases teachers knowledge and 
ski!Js in ma.thematics and the teaching of mathemati.cs. 

5. Support mathematics achievement outside the classroom such as math clubs, tutoring and job 
shadowing for students who may need extra help to ensure that they can achieve at high level!;. 

6. Support parent involvement in their children's mathematics education. 

Six things parents can do: 

I. Discuss your children's mathematics homework with them. 

2. Visit your chiJdren's mathematics teacher to find out what your children are learning and how 
you can help. 

3. Insist that your children be enrolled in algebra I or a similarly demanding course that includes 
fundamental algebraic cnncepts in the 8th grade and more advanced ma1h and science courses in 
high school so they can keep all of their future options open. 

4. Ensure that your children arc gaining the groundwork for success in algebra through a rigorous 
curriculum in grades K-7 that moves beyond arithmetic and prepares them for the transition to 
algebra. 

5. Help your children understand the importance of taking challenging mathematics and science 
courses to their future by visiting colleges, familiarizing them with col.lege requirements, and 
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exploring financial aid option.s available to students. 

6. Show the importance of matht:matics lo career choices by talking with your children about the 
use of mathematics in your work or the work of adults they know. 
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Appendix 

The NELS:88 data. The National Education Longitudinal Study of 1988 (NELS:88) initially 
surveyed a nationa1ly representative sample of26,000 public and private school 8th grade 
students 1n 1988. The data collected include responses to student questionnaires, scores on 
standardized achievement tests, high school transcripts, and interviews with pa.rents and teachers. 
Since the initial survey in 1988, the studentc; have been resurveyed every two years, with the most 
recent data available gathered two years after their scheduled high school graduation in 1994_ 
TI1c analyses in this report are based on a sub-sample of over 13,000 individuals from whom data 
were collected in all three follow-up surveys. Analysis of course-taking patterns is ba.c;ed on 
student reports of 8th-grade course-taking and high school transcript data. The actual titles of 
mathematics courses as they appear on the transcripts niay vary, despite covering similar content 
(for example, geometric concepts); accordingly, we have attempted to include all courses 
covering similar content under traditional course names (Le. ''geometry,,, "algebra TI") rctlective 
of their content. 
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