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Today the study of fractional numbers in the form of common fractions begins 
in the primary grades of the elementary school. In the i n termediate grades, 
pupils learn that decimal fractions and percents are other ways to express frac­
tional numbers. Although most textbooks and teachers delay the introduction of 
decimal fractions and percent to Grades V and VI, recent  research has indicated 
that some of these concepts can be taught earlier. Furthermore, the anticipated 
future adoption of t he metric system may in time expedite this matter. In fact, 
in 1 969 the Cambridge Conference on the Correl ation of Science and Mathematics 
in the Schools suggested that children in the primary grades should learn the  
metric system and decimal notation. 

To help children studying decimal fractions and percent for the first ttme 
in any grade, it is useful to relate these new concepts to some ideas with which 
the children are famil iar, such as common fractions and operations on sets of 
numbers . Instructional aids can demonstrate the close relationship between these 
"old" and "new " concepts . This article attempts to present a variety of physical 
models which elementary schcol teachers can use when deve l oping concepts of 
decimal fractions and percent. 

The models described here include some patterns which have resulted from the 
author ' s  cl assroom experience and research and also some ideas collected by pre­
service teachers enrolled in "Teaching Mathemati cs in the El ementary School " at 
Madison College . Providing for the creative involvement of pupils in discovery­
type situations , these model s  emphasize observation and exploration. 

NUMBER L INE . The decimal number li ne can be used as early as Grade I, pro­
vided the whole number line is introduced first. 
l .  With the help of the decimal number l ine, the teacher can demonstrate the 

basic number operations. 

► 

2. The composite number line which includes both common and decimal fractions is 
useful for teaching the reading of decimals ; it shows clearly the relationship 
between the number of zeros i n  the denominator of a common fraction and its 
respective decimal fraction . 
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METER STICK. If a meter stick i s  used to represent a uni t,  then the d ec i ­
meter and centi meter wi l l  demonstrate tenths and hundredths, respec ti vely. 

�) _2..__i __.�___._1 �� __,�__,_� __.__� ----J�.__________._19-_________.1 :_, ---Jf 

MONEY .  Dollars c an easily be used to represent whol e numbers; di me s, tenths� 
and cents, hundredths. A chart c an be  prepared summari zing the use of money to 
demonstrate the equivalenc e of fractions, dec imals, and perc ents. 

1 ¢  
1 0¢ 
25¢ 
50¢ 

decimal 
. 01  
. 1 0  
. 25 
. 50 

erc ent frac ti on 
l % o f  l / l 00 of $ 

1 0% of $ 1 0/ 1 00 of $ 
25% of $ 25/ 1 00 of $ 
50% of $ 50/ 1 00 of $ 

SNAP OR POP BEADS. Assembl e 
di fferent c ol or. This bead ruler 
measure things i n  the c lassroom. 

nine beads of one c olor and a tenth bead of a 
can be as l ong as 100 beads, and can be used to 

� 

METRIC RULERS. Suc h rulers c an be prepared from paper grided wi th centimeter 
squares. The students will then use the rulers to measure many things in the 
classroom. 

I · l  · 1 . 2 1 . 3 1 · 4 [ . 5  1 · 6  [ . 7  1 · 8  1 · 9 11 . 0  I 
TABS. E qu ivalent frac tions, deci mal s, and perc ents c an be displayed by 

prepari ng and taping tabs to a ruler. 

1 2  
1 1  
1 0  l .O 1 . 00 1 00% 7 

g -R -. 9-, 90-gox-
s - -. a-.so-. so%- J 
7 --t.. -. 7-, 70·-70%7 
6 -E -. 6-. 60-60%-· 1 
s -R . s--. so-50%4 
4 -. 4· -. 40 - -- 40%-j 
3 - . 3 -. 3tl - 3Bt 7 
2 -+--. z -. ce - re� � 
1 · ·  · ··2-..= ·-. to� le% _J 21  



CU I SENA IRE RODS. The whi te and orange rods can be used to represent uni ts 
and tenths, respecti vely. 
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PAPER FOLD ING AND SHADI NG. Strips of paper can be folded to show equi valent 
fracti ons , decimals, and percents. 

1 /4 = .25 = 25% 

HUNDRED BOARD. Thi s  board can be used to show rel ati onshi ps between fracti ons , 
dec ima l s ,  and percents. Let the enti re board represent one or 100% so that each of 
the 1 00 squares or disks represents 1 / 100 , .01 , or 1%. 
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ABACUS. Thi s  device i s  effecti vely used to demonstrate decimal place value 
and the four basic operati ons i nvolvi ng deci mal fractions. 

43.25 

DECIMAL PLACE VALUE CHART. Place value and the basic operations involving 
decimal fractions can be demonstrated using thi s  chart. 

ONES TENTHS HUNDREDTHS 

SQUARES AND RECTANGULAR STRIPS. The l arger square with one side ruled and 
the other plai n  represents 1, 1. 00, or 100%. A si ngle strip represents 1/10, .l, 
and 10% whereas the small squares represent 1/ 100, . 01, and 1%. 

□ 

□ 

□ 
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FRACTION-DEC IMAL-PERCENT EQU IVALENCE CHART 

0 1 
0 1 2 3 4 5 6 7 8 9 10 

To To To 10 To To To To To To 

◄ I I I I I I I I I 
100 • 0 10 20 30 40 50 60 70 80 90 

100 100 100 l 00 100 100 100 100 100 100 100 
.. I I I I I I I I I I I ► 

. 0  . 1 . 2  . 3 . 4  . 5 .6  . 7  . 8  . 9 1. 0 
• I I I I I I I I I I I • . 00 . l 0 . 20 . 30 . 40 . 50 . 60 . 70 . 80 . 90 1. 00 
◄ I I I I I I I I I I I 

► 0% l 0% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
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HUNDRED GRID. To display equivalents of fractions, decimals , and percents, 
shade parts of the hundred grid. 

1 
4 

. 25 

25% 

ODOMETER. Thi s device can be used to illustrate decimal place value. Pre­
pare (l) by enci rcling a can using indivi dual 1 1 1 -wide strips of paper marked 
with a decimal point or the numerals 0-9 

Reads 
24. 32 

or (2) by cutting a window in an index card and inserting a strip bearing the 
decima 1 numbers. 

. 5  

. 6  ---------------
Odometer (l) also can be used to show addition , subtraction, and multiplication. 

PEG BOARD . This board, in addition to showing equivalent fracti ons, deci­
m�l s, and percents, can be used to demonstrate the four basic operati ons invol vi ng 
common and deci mal fractions. 
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NOTCH CARDS. Prepare notched cardboard ; the upper card shoul d be covered 
with pl astic on which different numerals can be written with a grease pencil .  The 
l ower card should be marked with a singl e decimal point. By moving the numeral s  
to the right or left o f  the deci mal poi nt ,  the value of the number displ ayed wil l 
change in multipl es of 1 0 .  The upper card can also be used i n  front of a cl ass 
if the decimal point is pl aced on the chal kboard. 

M IXED , DECIMAL , AND FRACTIONAL NUMBER COMPARISON CHART. This chart should 
assist students in extending their comparison skil ls to numbers in excess of one. 

Mixed Number 

6 + 7/10 6 • 7 67/ 1 00 

25+ 83/100 2 5 • 8 3 2 5 8 3 / 1 00 

CELLOGRAPH P IE CHART. Such a chart is used to il lustrate equival ent frac-
tions , decimals , and percents. It is marked from 0-1 00 with numeral s appearing 
at every fifth interval. o¼ 

1 00%' 

75,% 25/4 

50/4 25 



DOMINOES. Su ch a set can be easily constru cted from cardboa rd, ti les, or 
wooden blocks. They are u sed  to ev al u ate knowledge of equi v al ent fractions, 
deci mals, and percents. 

1 

5 

I 
I 

i mB  
I 

MAGIC SQUARES. These squares can be designed using deci mal fractions. 

.8 1 .8  ,4  

.6 1.0 1.4 

1.6 . 2  1.2 

GO METRIC 

" . . .  The Metri c System is taught natural ly i n  connecti on wi th deci mal s, 
and is e asi ly learned. Only the uni ts employed furni sh any di f fi culty .  
Only the uni ts e mployed fur ni sh any di ffi culty . The great number of 
problems gi ven under t he Metric System is to famil i ari ze the learner 
with the uni ts of the system, to show the simpli ci ty of the system i n  
i ts appli cati on to ev eryday problems, and at the same ti me to gi ve  
practice i n  operati ons i nv olv ing deci mals. T his system is used  in the 
laboratori es of sci ence and in international transactions. Thou gh 
not yet adopted by the U ni ted  States i n  the common affairs of life, i t  
has certainly forced  its way to a position requi ri ng recognition in all 
secondary schools of the country . . .  " - G . A. Wentworth 

Exeter, New Hampshir e 
June 1898 

( from the Preface to hi s book Advanced Arithmetic , Gin n  & C ompany , Publishers, 19 01 ) .  
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