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Making the Grade: Fractions in Your Schools

What do you see when you look in math class-
rooms in the schools in your district? State guide-
lines in place. Approved textbooks. Good lesson
plans. Well-trained, hard-working teachers. Eager,
hard-studying students doing their best. Their
report cards carry reasonable grades home to their
parents. Yet, many of those students are failing
while we watch without seeing.

What more can we do? You get the best teachers,
the best books, meet tough standards and have
hard-working students. They are doing their best
and we are doing our best for them. Or are they?
Are we? No. In many important ways, they are not
doing their best and neither are we. They are not
learning the mathematics they could learn, should
learn. They are not getting ready for a world
peopled by other students who are learning math-
ematics elsewhere even now. They are not learn-
ing enough to prepare them for the world they will
face. They are not getting a chance to do all that
they are capable of. In important ways, they are
not making the grade even while they make their
grades.

Our students must do better in mathematics. How
can we make this happen? How can we help them
really make the grade? We can’t do everything; we
must do the important things. What is important?
What needs fixing? What can we do about it?

Understanding fractions is one important area
where we are not doing all we can do. It is one of
the most important topics in all of elementary and
middle school mathematics. It is important for its
own sake. It is also important for other parts of
mathematics. For example, learning algebra is
much harder without understanding fractions well.

Understanding fractions is also difficult. It is one of
the most difficult topics for students to learn. Why
is it so hard for many students to understand frac-
tions at a satisfactory level? The PROM/SE data
offer some important clues. They help make it
clear why understanding fractions is so hard. They
also suggest some solutions that may help over-
come the problem. Among the important things
they reveal, more of which will be given later, are:

e Third grade is likely the problem:
little important learning in crucial
areas of fractions takes place there.

e Large numbers of students are not
learning foundations like equivalent
fractions and common denominators.

e Little more about fractions will be
learned in high school yet students are
being sent on from eighth grade with-
out adequate knowledge.

The PROM/SE test data were collected two years
ago. They were collected from all of the students
in your district. About 200,000 students in 60
districts across Ohio and Michigan were tested.
This included students from third through twelfth
grades. Your district may not have included all of
those grades but all of your students were tested.
We look here at some of what we learned from
that testing.
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What has PROM/SE learned about what
students can do?
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Figure 1. Percent Passing Fractions Test by Grade

Look at Figure 1 above. It shows the "“learning
curve” across third through twelfth grades for the
fractions testl. This is for all students in the 60
districts. It shows the percentage of students who
make a passing mark on the fractions test at each
grade. What does this tell us?

Elementary School
e The percentage of students who pass the test
steadily increases in third through fifth grades.

e About an additional 20 percent pass the test in
each of fourth and fifth grades.

e The percentage passing the test drops from fifth
grade to sixth grade. Most likely, this reflects that
the form of the test changed starting with sixth
grade.

e About 35 percent of Michigan and Ohio PROM/SE
students still cannot pass the elementary fractions
test by the end of fifth grade.

e About 60 percent of third graders in the top-
achieving countries passed the TIMSS fractions
test, a test comparable to the PROM/SE test. How-
ever, only about 25 percent of the PROM/SE third
graders passed their test.

Middle School

e The percentage passing continued to increase in
sixth through eighth grade, but only about 10
percent per grade — not as strong an increase as
that for fourth and fifth grades.

e Some big gains are still made in the middle
school years. About 20 percent more can pass the
test in eighth grade than could pass it in sixth
grade.

e Even by the end of eighth grade, still about 25
percent cannot pass the fractions test.

High School

e The passing percentage increased in high school
but only by a small amount. The combined gain
over four years was only about an additional 10
percent.

1A common test was used for third through fifth grades. A
different common test was used for sixth through eighth grades.
Finally, a third common test was used for ninth through twelfth
grades. Passing is defined in terms of the domain (fractions)
using the international results from TIMSS (the Third Interna-
tional Mathematics and Science Study, 1995) as benchmarks.
Failure is defined as answering less than 50 percent of the items
that currently define the domain of fractions.
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What does this mean?

e The greatest gain in the number of students
passing the fractions test takes place in third
through sixth grades. The TIMSS 1995 results
suggest this is true worldwide. So, it should not be
a surprise that this is true in Michigan and Ohio.
That is the good news.

e The bad news is how low the passing rate
is in the elementary grades! This seems to
come from the low passing percentage start-
ing in third grade. Growth in fourth and fifth
grades is reasonably good, so the problem is
the starting point.

e Every district ought to ask itself: “Is our
third grade fractions curriculum challenging
enough? Is the work in earlier grades
adequate?” Are children gaining strong con-
ceptual frameworks? The answers seem to
be “"no” compared to worldwide results.

e The mathematics curriculum moves to the set of
rational numbers after sixth grade. Understanding
fractions by then is crucial for all students if they
are to succeed. But almost half of the students
in these 60 districts are not passing the frac-
tions test by this critical point!

e Those who are not able to pass the test by the
end of eighth grade are not likely to do so by the
end of high school. In neither Michigan nor Ohio
does the high school curriculum focus on fractions.
Unsurprisingly there are few additional gains in
the passing percentage during those years. This
leaves around 20 percent of students without the
understanding necessary to pass this test even
when they graduate from high school. This is in
addition to the other problems they will have with
high school mathematics caused by not knowing
this material when they enter high school. They
will be left behind in a very basic mathematics
topic, one that is important for everyday life.

e The critical point in the learning curve seems to
be third through sixth grades. To increase what
students learn in fractions, the focus should be the
curriculum in those grades, especially third grade
and even before. How fractions are taught in
the second and third grade is a critical start-
ing point for an upward curve leading to sat-
isfactory success in learning fractions.

e Almost half of the students entering seventh
grade cannot pass the middle grades fractions
test. This has to have an impact on seventh and
eighth grade mathematics. More time is currently
needed for fractions in those grades because of
what is not learned in earlier grades. Because that
time has to be spent on fractions, seventh and
eighth grade mathematics cannot move on to
geometry and algebra as is done in most of the
rest of the world.

PROM/SE Associates are mathematics and science
teachers who participate in intensive professional
development trainings offered by PROM/SE.
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What does this mean for my district?

% Passing e The results and comments in the

District| 3 4 5 6 7 8 9 10 11 12 previous section are dgeneral and
A 10.5 | 40.4 | 58.6 | 45.1 | 59.0 | 67.7 | 814 | 715 | 79.6 | 69.1 apply across the PROM/SE partner-
AA | 217 [ 39.9 ] 66.1 | 361 | 47.0 | 49.8 | 56.3 | 625 | 74.8 | 69.7 ; . ; ‘ot

AB | 222 | 429 ] 516 | 36.8 | 57.8 | 67.8 | 629 | 68.4 | 735 [ 75.0 ?h'p' Thiydhatv_e t5|m:_l|ar implications
AC_ | 22.6 | 71.8 | 64.8 | 55.3 | 63.2 | 75.0 | 78.6 | 74.2 | 77.9 | 72.0 or most districts. Rowever, some
AD 500 | 591 | 68.1 districts have fraction learning curves
AE | 237 | 32.6 | 51.7 | 39.8 | 48.3 | 59.1 | 66.7 | 68.9 | 78.9 | 79.0 that are very different from the over-
AF | 244 | 427 | 741 | 554 | 71.8 | 76.9 | 743 | 758 | 88.0 | 84.2 all curve.

AG | 261 ] 682 | 833 | 726 748 | 76.8 | 783 | 77.8

AH | 275 ] 743 ]| 845 | 781 | 833 [ 86.7 | 77.7 | 888 | 915 | 91.9

Al 28.7 | 53.0 | 70.5 | 58.0 | 62.7 | 67.8 | 68.6 | 66.6 | 756 | 69.0 e Here is an example:

AK 309 | 685 | 79.0 | 671 | 742 | 820 | 79.1 | 80.8 | 80.3 | 84.6
AL 318 | 623 | 793 | 664 | 62.0 | 699 | 70.1 | 80.8 | 79.8 | 90.0

9.8 percent of the third graders

AM | 32.8 | 68.4 | 79.4 | 706 | 781 | 89.2 | 87.3 | 87.2 | 911 | 95.5 passed the test. In fourth grade, 46
AN | 333 | 69.9 | 864 | 556 | 80.2 | 87.0 | 764 | 83.1 | 82.6 | 84.8 percent passed the test. At fifth
AP 38.6 | 494 | 80.0 | 50.3 | 57.8 | 629 [ 70.6 | 794 | 78.6 | 90.6 grade, 63 percent could pass the
AQ | 398 ] 812 90.6 | 819 | 83.8 | 859 | 81.3 | 853 | 90.8 | 845 ; ; 0
AR o T 663 T 795 test. The learning rate is approxi
AS | 456 | 92.4 | 934 | 72.9 | 84.0 | 82.4 | 87.8 | 84.0 | 87.6 | 89.9 mately 25 percent per year. In fact,
AT | 485 | 75.3 | 854 | 66.7 | 76.3 | 79.6 | 84.0 | 76.0 | 91.1 | 92.0 even though third graders in this
AU | 500 | 759 | 80.9 | 72.4 | 74.8 | 88.8 | 84.5 | 88.3 | 92.3 | 86.8 district started out lower than typical
AW 69.6 | 86.8 1 92.0 higher-than-average learning rate
AY 44 | 182 | 431 | 57.7 | 50.0 | 56.3 | 46.0 | 62.1 | 854 | 77.6 ) .

AZ | 7.0 | 342 | 64.9 | 30.1 | 40.7 | 58.3 | 59.7 | 56.8 | 67.3 | 68.1 they essentially had the same typical
B 115 | 356 | 525 | 348 | 465 | 51.8 | 546 | 64.2 | 72.3 | 72.9 percent passing by sixth grade. For
BA 0.0 559 | 71.2 | 42.0 | 46.2 | 51.2 | 59.3 | 60.8 | 70.2 | 67.9 them, clearly the important issue is

BB 8.8 444 | 73.7 | 531 | 66.7 | 822 | 67.1 746 | 804 | 75.7

: wh h ns in thir r . Wh
BD 235 | 56.5 | 69.8 | 556 | 64.3 | 752 | 61.7 | 683 | 749 | 75.9 at happens third grade at

happens in their curriculum at that

BE 478 | 62.7 | 856 -

BF | 416 | 69.4 | 870 | 66.3 | 72.4 | 77.6 | 72.6 | 744 | 82.7 | 85.3 grade? How confident and knowl-
BG | 18.7 [ 379 | 692 | 403 | 432 | 531 | 69.2 | 76.1 | 84.9 | 79.0 edgeable are the third grade teach-
BBT g?-g ;1-2 %-g ers about these topics? How effective
BJ | 601 | 874 | 922 | 766 | 65.0 | 841 | 79.2 | 794 | 833 | 826 is their instruction? Imggme what
BK 734 | 79.7 would have happened if a larger
C 14.4 | 395 | 68.3 | 52.8 | 52.4 61.8 | 68.7 | 68.6 | 65.2 percentage of third-grade students
D 151 | 359 | 482 | 46.0 | 525 | 60.3 | 60.7 | 67.3 | 72.7 | 64.7 had passed the test - say 25 percent
E 20.2 | 406 | 665 | 57.8 | 72.4 | 86.1 | 83.8 | 83.6 | 80.2 | 85.8 (roughly the third grade average) —
F 221 | 402 | 492 | 533 | 55.8 | 59.2 | 57.7 | 63.5 | 66.1 | 69.5 :

G | 250 | 529 | 685 | 495 | 67.0 | 68.9 | 70.3 | 62.7 | 63.9 | 85.2 because of a coherent third grade
H | 283 | 59.4 | 83.8 | 48.3 | 61.7 | 69.2 | 62.8 | 70.2 | 66.9 | 79.4 curriculum that emphasizes student
| 289 | 527 | 70.0 | 59.1 | 59.4 | 746 | 743 | 75.8 | 77.5 | 80.7 understanding and fundamental frac-
J 296 | 693 | 772 | 615 | 700 | 79.7 | 79.2 | 713 | 775 | 76.9 tion meanings. Assuming the same
K 298 | 63.4 | 805 | 65.0 | 73.2 | 84.9 | 79.9 | 83.4 | 84.0 | 87.1 :

L 36.8 | 681 | 84.8 | 57.9 | 746 | 81.3 | 73.7 | 79.9 | 84.2 | 86.5 rate of growth, by the end of fifth
M| 300 | 73.8 | 823 | 649 | 77.2 | 864 | 80.7 | 83.7 | 855 | 841 grade 75 percent would have passed
N 51.8 | 78.7 | 888 | 61.7 | 81.7 | 81.2 | 786 | 722 | 84.0 | 79.2 the test!

0 57.9 | 780 | 865 | 71.0 | 71.8 | 86.0 | 81.3 | 87.9 | 88.7 | 855

P 908 | 292 | 414 | 452 | 431 | 426 | 47.7 | 52.6 | 54.9 | 57.8

Q 9.8 | 46.3 | 625 | 440 | 500 | 623 | 756 | 74.7 | 57.6 | 77.7

R 10.5 | 34.6 | 44.5

S 12.7 | 16.8 | 27.7 | 34.7 | 51.3 | 50.0 | 46.3 | 56.5 | 58.5 | 65.1

T 13.8 | 33.7 | 470 | 353 | 544 | 659 | 672 | 76.8 | 78.4 | 67.8

U 16.1 | 451 | 56.5 | 485 | 645 | 712 | 73.8 | 86.7 | 85.2 | 80.6

v 16.7 | 431 | 62.9 | 39.9 | 56.9 | 83.3 | 72.2 | 86.0 | 85.9 | 86.1

w 16.7 | 589 | 64.8 | 559 | 55.3 | 81.1 | 750 | 812 | 81.0 | 70.2

X 17.3 | 28.0 | 78.8 | 46.9 | 53.6 | 69.6

Y 178 | 82.2 | 98.0 | 796 | 70.3 | 711 | 76.8 | 79.0 | 851 | 82.6

Z 564 | 675 | 77.6

Table 1. Percent Passing Fractions Test by District and Grade

|
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What learning takes place in third through
fifth grades? With which areas of fractions
do students have difficulty?

Because fractions are so important in elementary
school mathematics, the PROM/SE elementary
test provides more than just a total fractions test
score. It also provides scores on seven distinct
fractions subtests. These subtests measure the
following sub-areas of fractions:

1. Models of fractions: part/whole, set,
length and area

2. Equivalent fractions and mixed numbers

3. Ordering fractions (including the use of
the number line)

4. Adding and subtracting fractions (most items
with the same denominators with just a
couple of exceptions where the two different
denominators involved are 2 and 4)

5. Multiplying fractions
6. Word problems involving fractions

7. Common denominators (including least
common denominators and adding fractions
with unlike denominators)

Table 2 presents the percentages of students in the
PROM/SE districts passing the seven subtests for
third through fifth grades.

Grade
Subtest Area 3 4 5
Models 61 | 81 | 88
Equivalent Fractions 23 | 46 | 60
Ordering Fractions 25 | 49 | 62
Adding and Subtracting 24 | 46 | 60
Multiplying 10 | 23 | 35
Word Problems 26 | 48 | 62
Common Denominators 5 13 | 23

Table 2. Percent Passing Subtest Areas

e The percent passing in third grade in four of the
subtests in Table 2 is very similar to the overall test
as seen for third grade in Figure 1. However,
students do better on the models subtest (61
percent passing). They do much worse than the
overall on the multiplying and the common
denominator subtests.

e Lower passing percentages at third grade on the
multiplying fractions and the common denominator
subtests are not surprising. These topics typically
are not covered at the third grade, even interna-
tionally. However, by the end of fifth grade only 35
percent and 23 percent pass these subtests. That
is both surprising and something for concern.

e The common denominator subtest also has very
low passing rates at fourth grade. This further sug-
gests how difficult this area is. This particularly low
passing rate is somewhat unexpected because
working with common denominators is related
conceptually to equivalent fractions for which
students did better, with almost half passing at
fourth grade. This raises questions of coherence -
the degree to which the logical structure of the
mathematics linking various fraction topics influ-
ences instructional activities and is made visible to
students.

e The fifth-grade passing rate for the
common denominator subtest is extremely
low. This is serious. This content is basic in
other areas such as adding and subtracting
fractions with unlike denominators and
ordering fractions. It is also essential for
working with proportions in the middle
grades. These data say serious change is
needed in this area at fifth grade where it is
called for in both the Michigan and Ohio stan-
dards. By the end of fifth grade only about
one fourth of the students can pass this sub-
test.

e Sixty percent of the fifth graders can pass the
subtest for adding and subtracting fractions. How
does this relate to the low passing percent for the
common denominators subtest? The adding and
subtracting subtest uses fractions with “like”
denominators at these grades (except the simple
case of unlike denominators 2 and 4). So, the
adding and subtracting subtest does not involve
finding difficult common denominators.

e Sixty percent of the items on the sixth
grade overall fraction test do involve finding
common denominators. Students do not do
well on this test. This likely is because they
have not mastered common denominators by
this grade (as Table 2 shows). At fifth grade,
only 23 percent of the students pass the sub-
test on common denominators. Together
these results are a flashing red warning light.
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What does all this mean?

e The biggest problem with students learning frac-
tions is the elementary school curriculum, not the
middle school curriculum. Often the middle school
curriculum is blamed but that is most likely
because this is where the problem with fraction
understanding especially shows itself. Further
learning in mathematics is limited by the middle
grades for a large number of students because of
their problems with fractions.

e It would be ideal if all students (or at least 90
percent) could pass the fractions test by the begin-
ning of seventh grade. This is where the curriculum
moves on to more advanced topics. Many of these
topics depend on an understanding of fractions.
The reality is only about half of the students pass.

e There are at least two approaches to reach-
ing the 90 percent goal — either raise the
initial third grade passing rate or increase the
learning rate over fourth, fifth and sixth
grades. Both seem desirable. Table 1 shows
that both can be done, because at least some
districts demonstrate that one or both
approaches work. Raising the initial third
grade passing rate stands out most clearly.

e State standards call for ordering fractions
and equivalent fractions at third grade. How-
ever, too few students pass subtests in these
areas at this grade. It may be that students
are not getting an adequate opportunity to
learn these topics. That is, there may be a
problem with the fractions curriculum in third
grade. It does not seem to provide a solid
foundation for growth in fourth and fifth
grades.

e Introducing models of fractions is going on and
going well. Over 60 percent of third-grade students
passed that subtest. The problem is the other two
areas.

e Remember that, on a comparable test, about 60
percent of the students in the top-achieving coun-
tries around the world passed the test at third
grade. If your district could achieve this passing
rate at the third grade then, assuming the rate of
gain over the following grades, we can project that
by the end of fifth grade essentially all students
would pass the elementary fractions test.

e Common denominators is the other big weak-
ness in covering fractions, especially at fifth
grade. It is in the state standards. Students do
reasonably well in the equivalent fractions sub-
test, which is related to this content but that does
not show how serious the problem is. There are
extremely low passing rates for the common
denominators subtest in third and fourth grades.
Clearly that is a warning of how soon the problem
starts that will be so serious in fifth grade. It
seems very likely that this problem is related to
weakness with whole number multiplication
tables.

e The percent of students who fail fractions overall
at eighth grade remains relatively constant from
then on. It is about 20 to 25 percent throughout
high school. A large number of students are left
behind. High school mathematics courses do not
seem to help this.

What should I do to help?

e Locate your district data in Table 1 and study
your own district’s results carefully. Discuss the
data with district curriculum experts, mathemat-
ics teachers and PROM/SE Associates.

e Little important learning in crucial areas of frac-
tions takes place in third grade according to the
test data. Examine your textbooks and instruc-
tional materials. Do they address the fractions
sub-areas adequately, especially in third grade?
State standards call for covering those sub-areas
but test data show we are not getting the job
done. Find out from teachers what they are doing
with fractions in third grade.

e Foundations like equivalent fractions and
common denominators are not being successfully
learned by large numbers of students. Focus on
stronger work on ordering fractions, understand-
ing common denominators and finding equivalent
fractions in the early grades. This may relate to
lack of fluency with basic multiplication facts.

e Work with models of fractions is being successful
in second grades and third grades. Include more
work with models of equivalent fractions in those
grades to represent the idea of common denomi-
nators.

e Raise expectations for student performance in
adding and subtracting fractions more demanding
beginning in third grade and push for conceptual
depth in this area.

©2006 PROM/SE, Michigan State University Supported by the National Science Foundation under cooperative agreement EHR-0314866
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e Fourth grade is probably one of the most impor-
tant grades in the arc of mastering fractions. Get-
ting more done here can change things in later
grades. More demanding work with adding and
subtracting fractions, even those with more com-
plicated denominators, should help in the long
run. Work with models for common denomina-
tors, simple ones in second and third grades and

more complicated ones in fourth and fifth grades.

e Put more attention on multiplying fractions in
fifth grade and especially in sixth grade. Relate
multiplying to fraction models (see Figure 2) if it
is not already being done in the earlier grades.

N | =

Blw

Figure 2. Area Model for l><
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e Intensify work with word problems in third and
fourth grades. Relate the word problems to frac-
tion models if that is not already done.

e Little more about fractions will be learned in
high school, yet students are being sent on from
eighth grade without adequate knowledge.
Develop a strategy for eighth grade and earlier so
more eighth grade students can pass a fractions
test. If possible, spread this strategy over several
grades. Make it a strategy, not a specific class, so
that these students are exposed to more
demanding content in other areas and not lost in
a remedial class ghetto. Fractions are important
for other areas of mathematics. For example, lack
of understanding of fractions is a particular prob-
lem for eighth grade algebra because ideas of line
and slope are central in beginning algebra. Do not
send students on to high school without conquer-
ing this content.

Conclusion

These are just some of the important ideas high-
lighted by the PROM/SE data for fractions and
some of their implications. These data need to be
the focus of thought and discussion in your
district. Improving your students’ ability to work
with fractions is important to improving their
overall mathematical skills. Solutions are not
simple but are important. They must be more
than band-aids if we are to end some of the silent
hemorrhages in our mathematics classrooms.

PROM/SE, Promoting Rigorous Outcomes
in Mathematics and Science Education,
provides cutting-edge professional
development to K-12 teachers and
administrators in participating Michigan
and Ohio schools. Educators meet
throughout the year as part of the
one-day mathematics workshop series,
two-day science institutes and the
intensive summer academies to delve
into specific topics in
mathematics and science.

Visit www.promse.msu.edu
for a full calendar of PROM/SE
learning opportunities.

PROM/SE by the Numbers:
e 60 school districts
e about 1000 Associate Teachers

e 5000 in-service teachers

e 800 pre-service teachers

e 300,000 K-12 students
e over 500 contact hours of
professional development

delivered to date

l ﬂ ( Y\AA. A
N\ IV v
P[omoting'
Rigorous
Outcomes

in Mathematics and Science Education
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What do state standards
expect for fractions?

Ohio

e The Ohio Mathematics Indicators
call for introducing commonly used
fractions in first grade. These
include halves, thirds and fourths.
They are introduced using physical
models. Second grade emphasizes
fractions as parts of a whole. It also
includes comparing and ordering
physical models of halves, thirds,
and fourths. These are ordered in
relation to 0 and 1.

e Third grade focuses on represent-
ing fractions and mixed numbers
using words, numerals and physical
models. Comparing and ordering
fractions is a focus using the
number line, physical models and
equivalent forms.

e Fourth grade introduces adding
and subtracting commonly used
fractions with “like” denominators.
It also includes estimating compu-
tations involving fractions. Frac-
tions are related to whole numbers
and decimals.

e Fifth grade focuses on equivalent
fractions and common denomina-
tors. It also focuses on adding and
subtracting commonly used frac-
tions with “like” and “unlike”
denominators. Fractions are
rounded (including mixed numbers)
to the nearest half.

e Sixth grade focuses on meanings
of fractions —the division of whole
numbers, ratios and so on. It also
focuses on multiplying and dividing
fractions using models and visual
representations. Another goal is
fluently using algorithms for com-
puting with fractions. The concept
of rational number is introduced.

Michigan

e The Michigan Grade Level Content
Expectations call for beginning
work with fractions in the second
grade. This is mostly at the concep-
tual level.

e That work continues into third
grade. It includes using the number
line. It includes whole units being
partitioned into parts of equal area
or length. Equivalent fractions are
introduced. Mostly these have
denominators of two, four or eight.
Ordering fractions is also intro-
duced. So is adding and subtracting
fractions with “like” denominators.

e Fourth grade expands work with
equivalent fractions to fractions
with other denominators. Improper
fractions and mixed numbers are
introduced. More complicated
adding and subtracting fractions is
included. Multiplication of fractions
by whole numbers using repeated
addition and area models is intro-
duced.

e In fifth grade, students multiply
fractions using an area model. Divi-
sion is related to repeated subtrac-
tion with whole numbers and to
fractions. Adding and subtracting
fractions with unlike denominators
is introduced.

e Sixth grade further develops con-
cepts related to dividing fractions.
Division is presented as the inverse
of multiplication. Multiplying or
dividing any two fractions, including
mixed numbers, fluently is a goal.
Rational numbers are introduced.

Both States

e Both the Ohio and Michigan state
standards call for introducing frac-
tions in second and third grades.
This includes defining fractions,
equivalent fractions and ordering
fractions. (Michigan also includes
adding and subtracting fractions
with like denominators.) These are
three (four in Michigan) of the
seven sub-areas used to make up
the fractions test.
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