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During the Yast vear. m an effor  make state assessme— data more resevant to the needs of educators
throughou e state. a tes foroe was formed to examir= Tends in staz= assessment over the past four
. years;anc gy "veaBaar w.yss s whiek the Deparment >ould assist 1oca! scrool building personnel to
< . USe state aMmssmen ik i MRS student acrwevement levels in reading and mathematics.
_ Oneofthe majorrecor nanpglions ' 1 £ tank force-was: t‘althe Sehooi 7':ogam Services staff develop
- materials swwnich could 28 vasr as 1001 ».. n-service.ocal school person==i 1n interpreting anc usinc
- state assessmen” dat: ) "Pluve inathematics instruction. :
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Four areas ofmathematrcs |nstruct|on Fractlons, Declmals Raﬂo and Proporxlon and Perc,nt, have

" _been addressed in ‘these materials. Thebe.areas were selected. because of the low attainmeént rates
"exhibited on 7th and. 10th grade MEAP. The materiais were prepared to assist teachers whose,students
© are havmg dlfflcultles in one or more of these areas S :
; . The materials mclude'
Y 1. an anaIysns of the errors studems maye on MEAI’
o . & .diagnostictests .. "W . s
3. teaching suggestions. .- . v - -~
Any portion of the materials may be reprodiced for instructional ‘use.
. ) - “ . } V4 N ’ ’ . * - -
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| FRAcrloNs

PAPER FOLDING | ’

. R -4

&.

Theact’vutles suggested wnthm the fractions pubtications include foldmg of paper strips. Priorto uf

- those matenals 4t is necessary to be able to fold strips into equal parts. f i

t

2 —-Looped"; _ Creased .
L ‘Lab'el each part %

3

' '. ‘I’hreeeq'ual parts: Mostpeople have done this. Loopthe str|p1—— timesf)ringingtheenc-t o]
- one another and crease.. - . T e 2 4

’

o
Label each part %
- .

. oo

v . ) .
- Four equal.parts: Most people do this by toldlng in halt creaslng ‘and foldmg in ,halt agavr
" indeed ~;— of % .or % _x' ';— =\ 1 A Q‘here.rs\another technrque whlch is an extensuo

three-fold Loop the strip twuce brmgmg the ends together and crease

Looped - ! o Creasec
How many equal oarts’? Four! Label each % . There aremﬁn’ts for maki~ g this work -

1. Ke_ p thsops tight. . ’ . L ' .
. 2. Sdueeze together without creasmg to.be certaln tha:y ends are at the z:ame place.’

Q A = S - Fractions 1-a - '~ '

Aruitoxt provided by Eic:

‘ Twoequ’al parts: Everyone can do this. Loop the strip once placing the ends. together and c==0
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Fre- «aqual parts: z =uning into four equal pars using the method described above a fivegfold »
5L

1

shou - o easy. Loor -7 timés before c-easing Becerta " thatthe ends of the strip are atthe

Crease . . ’

Looped N ' Zreav sa

How -. v su.a 737 Fivel Label each ?'_) .- ter folding the str 2+ 2 g ia . “accordion

old’ i+~ .sg = 3w TU :rtunity to check your ::ura‘cg' and to mark tne 1

»

- R4
1
5 *
B Y . ) ‘ v
- i . " Accordion Fold ‘ )
b ~ : - - . ez & - ) 1
Si> equa: >&TS : course' There are three ways. “old in half;md then:- : thirds{ . X ) = é— .)
e Jr foid nto *hiras . then nalf ( 141 =—1—). Or use three loop .
- 2 3 6 —
> . ’
Sewr v equa: 3’ Use { 12— loops. Be sure the loops are tight! . .
', . . <
Nk‘ ~an seven ezual parts: You're on your own. -
. ' ‘ v
* - ources a2 suggested for a supply of strips , )
1

, _ , . .

.- a printer. Use strips that are left as scrap from trimming.
" (z teghl sizea paas can be cut length-wise to make strips that fc - well. oo
: , ’
N : . -
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— FRACTIONS ——————

. CONCEPTS / | A ) B
RESULTS OF MEAP TESTINC | o J
Four ob;ect ves are tested by ~«- \lEAP Two ObjeCthes a-= tested at 7th gradg§>d twe = " grace.
! 7T#GRADrﬂrﬁP | B =
‘Objective 1 dentify the shaz=:  -rea— part to .\;Vho: IS i

% . t .
sample test iten ‘
“Chz=3e fraction that na—es trs shaded
“par Tth shole figure.

- w - a 3
: 8 “
V . ?;2”{ § _ .r / . » b . _§_
. : 73 TR 3 S
/ ' 5 - ' ¢
7 c =
. . 8
g S “d A .
| . ) - : =
. @snor anarggis: On al but one item -i:170% of the st _uents selected the correct response. The other-
TTawere mairly evenly split betwe? “sing @ part to part ratio and the incorrect part to - ~:2 ratio.
v ' - . N
‘ N
*mmective = Order ftactions witr - Cenominators. . ) ' -
. sample test item ’

Whic  -oup of fractions below is in grder
frorr allest to largdst? <

' . <
: . ; L4 3 2 1
(a) = 5 s s |
2T <5 \ '
(®) 8 8 3. 8 » ,'
) Lo Lr o2 s s o A
. . @ 10 . 10 0. .10, 10 .
! 5 4 2 2 1 : K4
X -(a). 4 . 4 4. 4., 4 .
- .\ - . V i “ ) = ¢ .‘ .
- . R , i R . . ) ¢ ’\ .
N ) \4

error analyslsv Achlevement op the items ranged from 66% tc 75%. The two greatest dlstJ-actors were
descendmg orUer as in (a), and aSCendlng order for all but one fractuon as in (c).

. . ' ™ . © 4
) . ' (X . v
{ DI . Lo . ' - N
S . ~ @ L G
- . .
\ o 4
N -~ ¢ ' ! ?
- € " A"
L] » " . 5
<L . . s -
A . . . \ - . . ) a . - u .
Q “ : Fractions 2-a @  / __ -
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WGRADE MEAP A : oo ~ . . = .
blecthe 1: Gl'veh a fraction. write a,set of equwalent fractions ’ :

R CREE / te
L. - ' . sample 194 item . . ) ’
S . Whith pair of fractionsis equivalen- o - > N ~
- - . - L . .
' - \ @ 2510 LY . o
S A L } .. _ : . -\ | g
N T o ® 7. 2 -

. S . 20 5, — i .

. . . o) 5 .4 \ L )

U 15

TS S e
\4' ..‘.._ . r - . L / . . ‘, . . ‘A.;'_‘

‘error analysis: Achievement(anged from 52% of the students sele: ~gtre correct respor ze on one item

2

to 68% on znother. The'bgs distractors -always hac one fractio- ~~ g~ mas: equwalent ‘2 the fraction f
given. The square of the frattion is a good distrac:or.: o - Vo

_;‘Q)

IO
N
»

- RN

. Ob]ec&ive'i\’: Find the greatest of two fractions wit~ . 1like de- ' ~ators. : :
- ., . 3. . .. . ’
. . - E ) \ S
T 7 o . - . ‘sample test item ¢ . ’ “‘%
~ ., e Mark the larger of th= two fractio -s. L
L . . : ‘ . . )
. : v ) \ (@ 4 . . T [
N N . 5 ' - J * ,
s .. s N - .' ’, (b)‘ 8: J
B S T T Sl ’
P L'.“ Qor analysls: Stl_Jden“i dic wei st =0 -ctive. ltemach - .ei- er fanged trog /27 0 85%.
i PR ., B _ .-;/ [ N . . ._ Tu
. Dmcnosnc TEST 2o S . J :
. . 1Y .
- ,.- LI 1f afigure is divided into two partsthe same size. the fraction na~= for each part is one- .. The
C ‘ m}ghemailcal symbol s . - S v . E s
. 2= Itatigureisyivided into three parts the samesize, thefraction name for eachpartisone- . __._The:
’ ' mathematical symbol is, . , : ! ’ .
3. lfahgure' divided into fcur partsthe sa_ge snze thefraqtlonvga_n{e for each partisone- . ____, The
* . mathematical symbo} is* .. . . . _ N
b ' 4 Ifawholeflgure h'asfour pa-tsthesame snzeandthree ofthem'areshaded thematﬁemattcalsymbol =
' . for the shaded portion is . : o 7

- a ‘ v _ - | v e
N 5.\ Ifa whole flgure hasthree  arts the same size and two of them.ardshaded, the mathematical symbol
. for the shadeq portion is . o SN

v. Y~ . 6 fa whole figure has five paris the samjsnze and three of theﬁ(are shaded, the mathemata
for fhe shaded p;])inonJ is

o . _ , Fractions 2-b - ;

Rl - L TR e
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7. Write th® *-z- =m for the shaded part of each of these figures. . ) o
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* ¥
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P N ~ ’
. - f
. 8. Draw-a picture to show ‘ '
: @ 2 . afh) 2 —=
3 3 v -
p ‘ ) ~
; L. MY B :
’ ' ' . -
e - 6 . . 8 .
C) = S L * d) — N
e () 3¢ - S N @ 3 .
. N . o g l?; :
. . ] .2 4 —~ .
. - Ry O - )
S - Y
T 9. Dray a)piti;ye td show the, mixed numbers: o e
(af 11 ‘b) 22 ,' A
; . 4. - - 5 )
oy . ; v
- . . " . . .
! v A 2 i ? ~
\ - . :‘ o ;k .
. -
. z. \ -
. N ol N . -
. 10. Look at this figure: , n
AN b
v \v_(‘ l‘ -
H 2 “
P - =N -
. (a) What is the largest fractional part t a~t could be shaded” !
v 4 - (b) Whatis the smallest fractional par that coul% éhaded’? o
-0 " (c) Write the fractlons that could be hown using the flgure
' ’ . Q é i
. 1+ Place these fractlons in order from s allest to largest 7 ( T
E 12. Continue this sequence-for the mext three steps. = f"
’ 7 Iy oy j
4 /{ ! .
1 v g 3
' - ? . (’2 '\6 L 4 ~ )
M . :) - . : ‘. -
..+ - 13. Continue this sequence by listing the hext{three equivalent fragions
’ r” . —:—' ‘ . ' 2 - l ' v I
e T 14. Write five Qﬂﬁ?ivalent‘;&actions (6; 3 AT
‘- ‘ } \ N S .
> 15. Change'these fractions to twelfth . <. .
1.0 O \ : RN o_g-
~ a —_— = = . b . = ==
@ 2'0°% , - - R S e
o 2.8.0° @ 2.0.07
. - | 3 O 12 < o4 0120
.. . (e) .._1_. = @ . g = Q ’ * ‘ .
- 2°0°'0 12 _ ‘ .
‘ w.r 5000/ T
. -6 0 0O 12 .
o e . . Al -
—_, LA .o
Qo C N : _ , L
[MC . <, . . Fractions 2-d N
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< Rems 1-6. (Fractnons —_ words and symbols) s, ' " IR C

s . - e -

YA b .f\ . J“ . s e RS ‘ } ,d
nssr USE Alﬁ) TEA‘CHING SUGGEST/ONS T -

‘e

ouggeotlon Develop these concepts‘_t‘t!s paper fpldlng technlques are develeped for further work with
fractlons Label each part with its fraction name. Stress that one_of n eqUaI parts has the fraction name

: 1An 'two have the name ?_/n etc o 4 .. L. el ¥
3 ‘ vt PR
Itema 7-10‘ (Fractions —'§haqed raglons and- symbo|s) v P '_ o . L‘“r . )

b4 i K‘, s 4 ° |
ouggestlo Contlnue the wgrk suggﬁsted for |$ems 1-6._ However students nee’d to- expernent.‘e several
" mrodels fo%ctlonal represer\tatrons Stress that there are n equal parts e or v

. .
Items 11.and 16. (Qrdermg fractions —size comparlsons) .0 .
. -
leflculty with ordérmg when denomlnators arethe same indicates a basnc lack of under«standmg of the
_ fraction concépt: < S et A L e SV
) ,—- . I - - '
ouggootlon ‘Fold anijvl paper strips stressme what the fraction means. ( g means tWo of five

‘equalcparts‘ [ s o )

ne'( 12-15. (EGDi

—
suggestlon Equivalent fractiong cagbe easlly obtamed by paper foldmg In problem 12 each of the
succeeding fractions are obtained by beginning’ with* -+, and folding each paﬂmto 2.3, 4,5 6 edua
parts. If 5 is, visualized as-one.6f two equai parts and eac\'bart is Yolded into 6 equal parts, the
corresponding. port|on will b‘e 6 of 12 equal parts ‘ .. d

. ) . . - & ) AN , [' & . 4 - Lo !

., * \, :_-; ," . . ‘_\\4<. . X . s _\'E' .i.

fent fracthfé) C ’ ~// . St g0

K] : - 't
? L T . ] - - 4 B
4 . . - ~
" y - \, . A ) , ‘J- ,T' - \
* . - - k - ) \ .
- (S £
RN " ...;-{/ - r s, . /\ 7
. . 3 ’ - M .
. Y - -
@ o - . :
. ¢ N \ | S o v
. o - . . .
¢ L. * - % .
- @- f el ~ .
. ) v B K -
» o
.
o I4 Y , o
. . - 3 . N [QREN - -
. ! » Y v
. _ . - o
"~ R 4 N / ) - .
. . . -’ - - . ‘
T .
’ . . N’ ~
' - - ¢ . @
- . . - >
i i P2 ¢ J .- - ' ‘
~\ ) N 1 .
N . ” A .
h N [ ‘g N s ' , !
- . © % ’ L 4 o 'S
L ! ‘.‘..-\/ : ‘ ’ . . . . -]
. L ' - Iy R B .
SRV A S Fractions 2-e ; S,
3 . . . ! —~ N . . ‘ . Do
' - -~ .
Y . N {‘ N
o . - . N
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Y ’,misum‘s OF MEAMESTIN,G R T e
® ' : M ) A ’ N : — - )
“ ,' \4. B ree addmo‘h offractlontbjectlvesx\rere tested Two ob;ectlves were tested at 7th grjde'and oneat 10th
. rade L e . . , S . /— el
I }N". - Tt s J- : ’r’ Cea s e . ) - * N
N M ;nu GRADE Mm ST ‘. ] ’
' e M 4_ »L P . E. ) R _‘

M Ob]octlvo 1 Add fr‘aptlons wnrh blke dem)mmators , )

L X _ °, ‘,0 . ‘.', k,-_\- M ) -_”. . .;sam'ﬁlyte‘!’;&f- ! ‘ ¥ )
-~ . - [ Coen Tt . . ' RN - ¢
SR ' B A " -
- SR R . - D - e S R J
. .. , L . - “— . B ”‘_; o o . - .
‘N RN IR N . ~ . T : " ’
. A N '. . . /‘- <’ ” ; . .
. : ; . BT
‘@rror analysls Approxlrvately 20% of the students tested added b,oth numerators and dencmmators .
B0t . N . P ~ . TN SR A
. _ q e
. Ob]ectlve 2: A-dd mixed numbers with UKe den%mnnators: \ : - BT T
. . . - M .- v LA : - ) hi ’
N »-'., o . [ L ,
I ’ T U : K . o
s L ey sample test item ¢ ‘ , :
[N ’ . 3 * " - i o ) 1 : E ’ . Lo
Lo _ A . v 4 > >4 ‘
. L o ) . . "\L . 3 L .
. [N . s ) B ) +2 “ L . "
. : e 53 - *;
~ « ) -0 . . B . . "
. . . y ') . - ) i . 7
7 '-“_'.-"erftgr_ analysis: On the three items where regrouping was.not necessarily nearly. 75% of the students - .
g selected cdrfect responses. -Approximately 15% sélected responses 'obtained by, édﬁng the whole
, numbers addlng numerators and addlng denommators On the ntemjnvolvmg fourths( ~ and ‘1? )
»  but requmng regroupmg 61% selécted the correct responge: Selectlon of aresponse with denommators
) " added'was not possuble On thepther item requmng regrouplng 34% selected the correct response whlle
- 40% atided the nume:ators and added déhommators : . '
LY . _\ . . N - ) -, . : o
10TH GRADE MIJ_AP ' . ' ' . . e Ty e
v o e . e L ; . .
: Oblectlve 1: Add mixed numbers with tjke or unlike denom.ilnatérs.' : ) - o
N s, o ' : o . e ]
' N sample test item - ) . )
- . } ) 1 . 1 - v 3
3 n 2 = ,
3 5
. +5= +t =
. . 4 . 6
. s 5 . - . ,
error analysls Four of the five test items did not contam a foil for the most common error — addmg
nufnerators and addmg denommators On those problems where regrouplng was necessary there was’
-. K S|gn|f|cantly lower achievement. _ - . AP .
L . . | ‘ ' '
. "
. .
- - )
b Py
Q ' . . v . Fractions 3-a, ‘ ,~
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‘ DIAGNOSTIC TEST ' . ,
. - Loy ~ ’
7 1 2 . : - 5 - 3 4 : .
o 1. — - = - X . .= —_— = . :
T S S . 2.7 . ¥ gty T
" - . . . + - Ld
N 5 L.

@[ -

r oo : " : 5 o

. . Rewrite in.vertical form: L .

42 _ 0 2 3° ¢
S 7. =+ = = T —-. = . -
> wsts T % 3ty B v
P R T A - , LT
BRI T o

" . 7 Rewrite in hdrizontal form: . . ' : ’
oL o ' o~ 7 . :
K ] ‘ N . oy 5 .. 7
R 10. « 3 . 1. .22 . o120 4o
R R ' 8.
2

. -_Writé as a mixed number:

T 13

w]i‘n

= . (I 14. = : 15. = .
o N .15,

Additior of Fractions and Mixed Numbers: C . e '
1 o2 T 3
1§ 4 — +7 = = A7, 3 = ‘
6 5 5 . 5 -
| . : 423 -
- ’ ~ * wt ,
’ 3 g‘
\ , g3 ’ 3
18. '6.8' ) 19.. 108 . |
' 7 1 “
+4 -
+5 8 3
- . 9 5 - ) N 4 . o
) 2 4022 = - 21, 3 - .
: 20 .3 16 | 6 : 5- i
' , +2 3 -
: 7
’ J ® T
( . :
N 'i\
. £
. AN '
]
7 -
N : o
‘t:z.“:'v | ‘. ) ‘ ‘. - 1 4 . . -‘,
Q - - : ) ' ' '

« . . ' ’ Fractions 3-b
ERIC . . =0
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‘I'EST USE AND TEACHING SUGGESTIONS . . .
Suggestlon' PICk one model for representmg fractions and use it excluswely In these suggestlons
EN foldmg and labeling of paper strlps is used. X ?

Items 1-6 (Addmon of fractlons like and unllke denommators) = ( ,
! probably errors: Students add both numerat&rs and denominators. This may be due to the lack of a.
menta) |mage of the denommator S
' . Tm ,
- rp.« ’ -
v problem *Z.. . activity -
‘ . . ; ; 4 . ) -
. suggestion o ‘% q “ , Begin T - .
; Fold, label ard ' . i 2 7. = L i
tape paper strips. | . 57 R ’ '
Have the student e i S o
work the problem. . : : R _ .
Y using paper strips’ - Fold s -1
while writing the : L - B
* problem. . e .

. : Doy 7 S e
.. - Add 2 : _ —_
N 5.) < 5 | 5-

Sum Jé- . _:_)—_. 1?
» ./ :
. . 3
5 - i
‘ items 4-6. (Addition,of fractions: unlike denominators,)
] . . ) . ot . . R
probable errors: Students will add both numerators/and denominators. - : ’
o ** problem .. activity
.~ . - _ suggestion 4 Begin | . AN B
) T ‘Foid. label. tape € 2 .
. B and fold paper - 8 ) .
strips. T L . Lo
' R Tl o) e apgge
, - el a]4a| 4] |8le]slsle]s]e]s
“ o . ’ T - . R )
\ Tl 1] . I BE
- Comdd | glg]a] € - sle]8]sle
" . R s ' . =
‘ _ : o - som Pl o]
‘ o . ABBBEBEEAAE
. 8 .
A. - d
- S . . 15 S _

Q ' ' ST . Fractions 3-c ‘ o : '
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items 7;12. (Changing problem format.) . o . N

4

probable errors: Many students computeoriyin vertical mode oronly in horizontal mode. In transform- /
_ing an exercise from one mode to another -tudents are ant to copy incorrectly. Y
L .
- suggestioh: Specmc practice’ in rewntnng exercises from’ one mode to the other. /
- - ¢ . . /
items 13-15 (ertlng tmproper fractions as mixed numbers,) X N / o ,// -
. R . 4 . ! -
This skill has pay-off when students add mixed nambers. Foldlng paper strips allows an easy comparigon
of an improper fraction and a mixed number in srmplest form." )
= ltems 16-21. (Addition of. mixed numbers.) s /
B ad g
probable errors: Few.students will have difficuity addpg the whele numbers. However, all ofthe errors
" discussed previously with addltlon of- fractlons will occur with mlxed numbers. ’ o

t.

suggestion: Identify the sp ific problem and work with'it. All of the paper foldtng activj les suggested
prewously work with addltlon of mixed numbers ' . . s

!
P i . S e
. . ) - .

— . o
. - ) . . ’-
. _ : 4 ‘ /

Lot
v

[

1y
S B ’ Fractions 3-d
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7THGRAD|;MEAP : S

'Oblectlve 1: éubtr‘act a fraction frorfi a2 mixed 'humber_with\like denominators.

/F/RACHONS -

/ . AV N . : : v Vs |
/, N . , 7 . v \ o .
susmAcuon ' SR R |
S~ . ~ 7
m:sUus OF MEAP TESTING . o s co -

i
. There are four subtractlon of fractions objectives tested on the MEAP Two of these ob‘ectavesare tested
- at 7th grade and two at 10th grade. : {

2

N . L o I N
P . ' " . -

— s e o T
L3 S v ."  sample test item - X IR T
. 3 6 . ' <o TN . . ‘..

. . '7 R %, . S . y
~ (‘ . ‘ . ) ; —-6- Y NS R ‘ . P

.. ’ - ‘ /
AN - . R ! . - . - . Y BB
. .eeror an'alysls: There is no consistent error pattern. o c ‘ e
. Ob]actlve 2: Subtract a fraction from a whole number - T T, ' ) P "
< ‘sample'test item . L )
) . ’ ?\ , fe el N ' .
9 o : : . : 1
5 ) , .
8 : [y . . -

e

- error anllysls Oneach of the test items approximately 20% of the child ren selected the response wh|ch

was the whole number with the fraction appended (added) |nstead of subtracted

10TH GRADE MEAP _ .

Ob]ectlve1 Subtract fractions with unlike denominators. o y BT

Y

' sample test item - - . S B .

wi= oo

error analysis: ' Approximately 25% &f the si.dents tested selected responses denerated by either
subtracting numerators and using the largerdenc mlnator( E )or subtracting numerators and subtrakt-

ing denominators. . . . Q/\’
: Ob]ectlve 2: Subtract two mixed numbers with unlike dehominators. ' - R \’5 _—
. . o
. sample test item ' : Ca '
, 3 .
, 37

error analysis: Approximately 40% of the students tested either subtracted the whole numbers; sub-
tracted the denominators; andzsubtra ted the anerators or subtracted the -whole numbers and added
the traétlons .

é

o~ . ‘

Fn‘actibns 4-a- ' 1 y



W
) L]
.
] Hew many thirds in 17 . A N . h
L . - ) ' ‘ l_ /,
- 9. How gany sixthsin 1?2 ..~ 0. 3 ., » ;’ o
! " 7o - - 3 ‘a 12_ 2 3
3 . . b . . .
r .’ - )/~ ! \ 4
. - : ,
1. .27 12°. a4 - ’ 13, gt .
'Y . - § ) -1 3 K f% .
B < 0 ' 8 - -
y — . — i . - 3
' . N <L
2. X e 15 5 ; 16, 33+
. 2 ‘ L 6- ‘ , 4
. 1 L e 2 - i _1—
. s i q 3 .. ;r,v. 8
N TR v . —_—
“ ! ) ¢,f'il’,

' 5 . R L S A
17. = . . 18, 2-° L 19. 1

* PR
. . k3
. 20 1L - 21, 4 g - 22. 3!
3 3. . . 5
- - ‘,.f'; .7 ' _1 -
2 q ‘1\‘
4. 2
23. ) 3 5 v 24 4 -
4 7 -
i -2 5 8 : :

TEST USE AND TEA “HING SUGGESTIONS
, . , ) S
General Suggest:on. each students tc rewrite roblems in ve- ical form. L

5 3 =[] " '

A . o 8" 5

e
G wwin

“

_General 8uggé;fioﬁ. Always inspect/ stuc~nt work to determine the nature of the error.

- : ’,
4 . . .. . *

. 18

) [T Fractions 4-b -,
ERIC ° : .. tions |

s
s\ .

R
N
: +
7

<
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.~2 ° w / /
. T , , . ) ( . . ‘ .
. ,,. ...l . . . ot . . . ) ...l b ‘. ~ -
‘ B - ' o ° o ]
’\1 e ¢ g : o e -7 .
. , , "
W . b T
- j . . V
.Hems 1-3, (Subtract fractlons wuth Iuke d(;nommators ) - : Y ] . -
-’ I - v -7
\ probable errors Students will probably either add the fractlons or simply ?glect the Parger number. \
- “ - . : . . . . . ‘, B K N . i (/"./
e / C suggestlon . ”.problem . . o 2 actIVIt_y e -/
’ Fold and Iabel 3 ' oLt : ¥
' 4 Begin with [ - T .
s . y i : N _17 the unit. b . . © ‘.
. X 4 . : . st 4 a. ~ / N
¢ : = ' o’ ? ) . : \‘ N . - -~ v l ‘-}.
.o - . o ke [ ETETE] s ‘
. ‘ S o o~ . N : . ) . » . « 4,' »4’ 4 ., (
. ' . 6 = . . . - :,.‘ . v . - t
/ C .. - - ]\ N ’ 1 1 1 . '
, . . (AL I S 1 .
. i o 2 : . Remove v & ’ / *
. & ’ . ‘ .. N N , > ._ ! . oL . K o
P g . S ifference 4 ry . » % .
! ¢ * ¢ . L s b - h
Ry 1 4 ) . \\‘\ ) \§ ' -
¢ . - \\ A :
Items 4-6‘(S,ubtract a fraction from a mi'xed number'—— like denominators.)
' probable errors: 1 disregar ofthefractnon 2‘ subtract numerators, subtract denommators 3 studw
adds : .
. syggestion " problem - . i © . activity e
Fold and label - .2 : v o S L
, paper strips. ' 1 ' o _ . (B A K
] o . : © Ty ‘ Begin 1 . R 3 3 ‘3- “
: 4 , 1T
1 =
. 23 - 1_, K g
SR mlE
oo ; i ) ‘ Y 1 o, 1 E_ 3
- ; P : * Diffgrence | = - 1 1 'y
. 23 e
. . ‘ 3
- - . ‘ L L e )
- : Fractions 4-c — ' ’

Aruiext providea by enc nmc - - ~



0
' + -q - 5 . - 7
3-7 ®. " & RS )
. - B . . . > ) . . -
. items 7-9. {Changing whole numbers to }ractionalfquwalents.) : o . LN
. N n T . . A ) 0 . s
y _suggestion ° T proplem -, activity o~
%A Fold paperstrip. - - ] . - )
Y - . '\ Have the student . - How mapy T ‘s I | ? i 1
o ‘A . y h . P ¢ v,
D . label each part., A areing? - ' T
RN \ . ) . _ .
) T il = , R D) P
"_l; L . . ala]ala] Lele]alal {alabada
- B . - ® . . .

. ,\. . * - -. . . . - ' . . )
ltems 10-12. (Sebtract a mi‘xé\n.umber from a whole number.) '~ 7. '_ . 4 ’ ¢ I
' . . . .
( probable,errors 1, regrouplng is the ma]or dnfhculty 2‘@éents.wm subtract the_whole numbers anc '
L append the fraetuon 3 students will sybtract the numerator fror&the ole number s [} ;s
. N A . » IRV ;
. 4 . . a ™ )
. '“9993“0" BRI problem . activltyk;ﬂ
Foand label " -+ “n- 3. . , S,
i kpaper strips. -~ . : IR ' ] j T F 1
- o o . 4 . ’ ) . .
. . : : v B
. . o o ) .
) : : 4 - SAERA AN
2 T3 ] ! Halalal<
¢ ' ¥ '
< Y 4 ° N 1111 2

n
&iw

items 13-15. (SUb"aW"S — unlike denominators.) P

1y

probablé'\errors. By far the most(common error made is subtractlng numerqtors and sub?actmg

‘denominators. - .
L : & problem acﬁV“V
suggestion 1.1 -
: Foid and label 2 3Ny .
¢ paper strips. : , R
The difficulty is =\Foid- i
with the '‘need T '
for a common , K ' ' :
der@Pminatdr. S . Mark -
) _4 tdlfference
. " > .
. . Accordion fold around the
~ ditference.
-
¢ I .

S : . : "~or1of6e ual par=
- : - e ' 20 St ) .3, B g ' Ft

“Fractions 4-d

Q '

ERIC ~ . . .
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& : . S ‘ ) s . /

‘tems 15-18: (Subtrac't a fraction from a ’r{i)xea number — unlike dertominators.)

J \

. ‘¢

‘ v
T EN

v >robable errors: St.u_dents will (1) add; (2) subtract numer’étors and cenominators: \3) subtract \
merators aryj use th\targest denomrnator (4) forget to*rggroup. ()
~ . / B - N \
sugggstlon problem activity M
F h - . .
old and labet (1 - h . . .
- -paper strips.. 4 T ™3 d@vher -=group-ing
- . kabel each B 1 N 1 K fecs ssary \
g part. _ . /8 — ] this actvity ' /
. a ' Aoy R might be counter- i
& L e ’ . 1 A S productuve for )
' § - %] 8 the standard
P ) s g e > 1% _ _ » ~algor|tbm but o
e . & 4 —— Er . leads tQ a very 3
’ " . »r M good alternate
. - . .8 algorithm.
3 ? - * ) N ?:
. -~ ) R .
Lo - o ~C g~ = . N,
‘I , ,- _ . / . - . .- . -. .‘ ) - » .
e : . (q o . ' ) Lt o ) . : I N
% Mems 19-71. Rewrite mix2d numbers as improper f)racti'bns.) _ . .
: ' _2 4 +2 _@
enhable errors The mast common errorls aqdrng the whole number to'the numerator(4 =— =
hr | ) v -5, 5
» . ' ) E { - *
. ) b
. suggestion . problem 3, actrvity }
. ;- —old and labe 2
paper strips 5 / T 1
. 1 _— .g.
g 5,2 Ls
oo v . 5 5 2
\ . i N N N
o 54151515151 1L51)5
' 5,2 ‘
. sty )
. AN A B D I A
51 50515,151.515 |
* - . lk .
. 5
A - A
- ltems 22-24. (S Jbtrac: my -d numberst — unlike denominators.,)
probable errors: All of th- diffic és encountered in tbé previous item$ will be found. However,
regrouping substantiaily —creases the drffrculty Many students will subtract correctly but forget to
. .. 1 . 5 -
borrow'. (3 - -2 1< instead of-3—— o= 2 — =
suggestion: Carefully analvze the students’ work to determine the error being made and work on that ‘
mistake. After analyzing the students’ work and determmlngtheerror 4dny of the prevvousactrwtrescould
be used to.correct the mistake. . ,
: . Fractions 4-e v : -
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g MULTlﬁ.lCAT]lON - _\

* . . i
'Z?‘ RESULTS OF. MEAP TESTING . a7 o < | <
- ' . . - - LI ) 2 . R
a The 7th grade assessme\nt tgsts one ob]ectwe on multnphca :n of-fractions and the 10th grade assess- .
ment tests, three obléctlves }k ( J ! - - BN « -
o . - . . - Q a
v . . * t - . . s i
GRADE\MEAP\ > : ' T & -
s \Oblective Multlply two unlt‘fm ~ A . & d \» tj'» L ) .
' . ‘ ‘ Lo - . N » s

.o }ampllg.)est item. . ol
- L 1 . . - . .

: . - ‘e - 4o~ 4 “"5 “ ’ _‘ . : .‘ o ™ B : .. } T
N ‘ -t B ' E C ! x 1 . . . ey * _ . "
v ! 2 _.3;. . . oo /7

-7 orrora Iysls Onthef:veot&nsweasurvngmusmﬁectwqbet en 20% and 29% of thestudents selected -
’),.cespon es obtained eithtr by adding Numerators: and Mu| plylng denommatorS,or by \multlplylng
meratovs and adding denommators » v} . , . . 7

.’

| ) N . . - > .
10151-1 GRADE MEAP’ ‘ ; . p
Obiectlve 1: Multuply two fracnoﬂs with den& WFS less than 7. o S ' !
Do T sample text.item: '

. | - ) /W S

Br the four itlems range< from B85 to 93%. Approximaze 10% df tne
inatc-swere added. Pro-ucts were nqt

.

PRV

<
error analysis: Correct resp§ps
students selected responses ir »mlCh &r!her numerators or deno
" reduced. .

N
.

_ Objective 2: Multiply a whole numbe  'Ss than 5 and a fraction wit" a denominator iess than 7.

e : sample test tem > T

\ﬁ-\ | - . . ) . ‘ ) 3 .
} 4 : / _ s
error. analysis Achievemen wvas OVer 70%46n each of the items. Between 7% and 8% mult dlied the

whore numper and the der minator Bepleen 14% and 16% of the students thought -z both the
‘numerator and dengminato- nou!d beMuttiplied by the whole numbe- )

" Objective 3: Multiply a who'= nymber and g mixed number

ample text jtem

) 2 -
. 3h =
%9 3

v 1

IN - *

error analysls Achievement on théSe nemswasverylow 44%;416% Neariy as many studer s 139%- 44%)
~ mutltiplied onlythewhole numbers 3nd’ appendedthefractmn egrouping was necessary on each vtem

- X PN : . ‘,.\ ) : =
- o '?/action_s 5-2 22 AN . o
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+ DIAGNOSTIC TEST

\ . \ y ot . [ .‘2. - g = ] N .

1 1
1 - Ofe = !
57 3 2 : ‘
\ . - S 1 2 L
Jo 3 Larr=o . L O 4 ' - =o .
. . - 3 - . ‘ , .3 5 ,‘ /_ R .0,
3.0,4 "7 . 8 3 . , - et .
R AV I N . 8. 3 _ i
bs' 8 O\ 2 ‘/ \,/6 9 2 . y &~ N
¢ . 1 R . PR . 2 1 ¢ /
ot 7. P 8. = — = \ S~
s = 5 ., o~ s 23 2 N\ .
'3, 3 in ~5 .5 '
o3 3. . i, =2 x-2 = ,
~ 2w s BL_S e R S
) 11.° gx.§ L ’ ( 12 10 x 4 - - -
oo 20080 < ] S 7.7 5
: ¢
€ . m.,4.x.3%, =_',“ o 14 %x5="' . P <\
. - o T . ) Lo ' Lo
L R N L. , 16,92 2 X1 1-
. 33~ N .or 58 A f e -
- 17 5’%'.X35 = Lt 18. 4 §3\1— = .- /
e - ) 6 N - Lo w2 - - i
8. 19. " When multiplying z; will the number be larger or smaller? T
- ] ‘ . : N T '_ : LR A i l.\ R
_*'20. - When multiplying 5y 12; will the.number Qe larger or smallere ' o
‘ .'. ) 4 N ‘ ’ 4’ N ;

TEST USE. AND TEACHING - SUGGESTIONS

Renrark |: Using the “of" inte'rpretatiho - for multrplication of fr: ttions cant llustrated nicely by paper - C ~

. [ . . ‘ .
R'emark 11: Multiplication of.fi‘ac‘ntns ard redycton of fractions to “lowest terms’” are twoseparate skills.
- If the skill of multiplication is beinz testad, the st dents should'not be recuirec to reguce to lowestterms.

‘folding. Paper folding. oranother conc-ate mode:. will provide ¥he studerftac 1ceptual model which will
assist in answering problems 19 and _J above. o -

Once students have demonstrate- the:- ability tc multiply fractionsitis zoprcpriate to check their ability’

to reguce.to lowest . terms.

Reduction of fractions to “'lowest terr=
as a reflex‘action. Multiplifation of fr= :ions exe
given in eithér “*higher terms” o “lc =8t terme

ST - oo
--ays desirable. It shou:~ ne :r besequired -1 studerts
ses should be score- 2s rrect if they are cdrrec:ly-

isnot z

Fract}ons 5-b 23 '
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. ’ vy, . oL '
ST Y eN LA IR .
| SR - AR L L? N : '
» ‘ * - ‘ .\ . ’ -:”, ‘. .
. -.)/'). ) - \ , < ) ] - = RN | K
“\.lt 1-6. (A 2 ‘ B frastionp 8 D ,,*”' -
" Items 1- . . o= .. :
i s (A t[actlon of™a whole number or fraction.), 7§_ . .\\ ) VA ‘
1 . x . *.‘ r - . N .
r These prablems have been included becauset of” model is the basns ef the paper folding technlque’(
\ suggestqd in this. publucatlon o . o o & Gl
< f\ L] 7/ . i L] ’ . . : y ‘ ﬁ{)‘ i 4
. . c\suggestlon , Pproblem » 4 _ .aCtivlty B IR I
' ¥Paper fold., ' i ¢ v 4 = \}‘ N’
. h s Of 2. N . ’ R ’ . v
‘ . Ty - Lot 2 . Begin’ ~  .® )
I'e ~ .’ . . . . N ‘ ° . ’ )
= * = ) » } . ! ! ' ) C - ) - .71' e R S bl e * ] "k
L + Fold and'label — - 1 e
\J W & , Pl 2 ) —2— . .
i Vo 2 (Fogi‘the other 1 -
sl A ~ 2 : - '
- .ot S _— behinyd)
) . . .‘ | ) ﬁ .‘/‘ | NS - 3
e Y & 2 i . 4 PO | 3,
‘ - . . . » -~ . * Fold_into thirds =~ of — .
IS & . ( : 3 .
LY .
e L PR . . s /
: - - S . - T ; o— r" ’
/.. et . ', o / ) a1 /
. ' -~ _(-. . o . e N ] 6 -
= " ' . 4 €
A . - ‘Unfold and dete%nine.the N o
- i - A . - L+ part of the strip you have: ' T
. ] . . : \ rl ‘. {
/ . j o -
ltems 7-12, (Fraction multiplied by a fraction.) * : K : , A
/ . - — A
probable errors: Stud nts will feel competlled to add somewhere Eltherthey WJJIaddthe numeﬁorsand .
mumply the denomma or€or they will multlply the numerators and add the denominatoers
: ) . . o .
-7 suggestion: Provige opportunities io multiply by fractions both Iarger and smaHer than one. Encourage '
them.to make generalizations. , ;oY : , .
- . suggestion problem o " activity -
» Fold and label paper. LI : - 4 ’ =
’ ' 3 2 Begin | f ) .
' | ( - -y
\ 1 i)
2 2 )t .
! PR T & | '
Fold = of \ -
‘ \ Unfold and count. - .
4 —— -
N\ < >
By _% x %. v 7z
- f‘{ » ’ . - :_4__,‘_ »
' . . .Compare with ;‘.{}Is g’ x - larger of
. ' & S .3, '
g a1 5 .91
. ‘ smaller than - ? Is, = x — larger or
d o203 g .
’ O ., ’ ‘_ smaller than one?

O

ERICC . . ,
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N

fraction. . - S ,4_ . _ ~
- B s L ’ -
. sugggstlon problem
' Faid and;ape paper strips. - l e
! . -
3 ., :
L Al ,
Sy y '. . P ’
) e 'S .
' J: r " ’ # “
EEN - S
oL -
LT g
. N . ) .
»~ ’ . » . \ -
- >
AU R
. . .
- \ . .
. p /. )

ltems 16-18. (Multiplication of mixed numbers.)

1

~

probable errors: All of the errors made with multiplication of-fractions w,

»

[

-

7 N
1 .

. ar

' lt'ns 13-15 (Whole number multlphed by a fracNXn ofa mnxed’ number)

"l

B
! P S

"l\\‘ s

. rY -

N' - i . .
_activity .

,9

. propable errors: The most common error is to mnftlplytboth numerator andddenominator by the whole
number. With mixed numbers another common error is {8 multlply the whole numberé and append th

—~a - g
/

ll ppearh these probrems

Begin 3‘ .1 o
. R \ 1 . N
jolarafr-1 | 1 g
PRt ‘J .
oo 1 of2~ ’
. v 3\
N \ . . -
.Think 1 ot &,\g ef 2* -
Refdlding is nécessary to name - _of 2
,v -b . -
4 v K
. \. hl N
- - oy -
- PVl . “+»
1 T 111"
— of2 15 1 3|3
. . .
BN

«Fractione 5-d

Y L ‘l\b L
o R5 L

: - suggestion . problem acti\(ity _
Paper folding for multi- ’ 1 1 X2 1 . % T - - )
plication of mixed numbers 3 2 Begin | 1 1 4 R 1 "1 )
works very well and rein- _ .

" forces all of the skills of . N i
_multiplication of fractions. - . :
. ; . * . 1 y
‘ ~Fold | 1 Pl
: . 1 oy ¥
Think — of 2-— - .
R . 2 Lo ™
N\ o Refolding is necessary for . ;
/ ' . ' renaming — compare with the ‘
. \ portion of the unit folded behind.
"1 1 AN RN RERRGRARRNA
- o . 616]/616]6|/6(6]6]6
i1 1 » . 1 1. - 1 i
A b | . . 2.2' 3>bf 2 >
* ) . -~ - )
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. S Ce . } N . Y - ‘ " J
o 5 4 H J ?
R - . R .
- ' s ‘ ' N '
ltems 19-20. \(Multtpllcatnon by ”actlo:\arger and smaller than one) : ‘ - 3
& -~ . - N . -
o o Cs_;udent needs many expenen\:es With muJ.ttplylng b(yjract;ons bothJargenand smallerthan one and 2z,
L ds to“be enco,uraged tgrmake generallzatlons such as: . . s v
) }ln muttnplymg two nuimbers if the first number vs - ; ) / A Lo N\ . v 3
- , (a) greater than 1, thé prodUct will ba greater than the second Tumber. - 5 .- e \
- (b)- equal to 1, the product"wilt be the game as the se¢ond number. ~ L, e,
. 7(c) less than 1.the product wnll be ,smallef than the secona‘pumben‘ < : . o
+ .7 o . 7 . . . - ' 4\' ’,’ - » .
v J ) 3 . /(" . . ' N ., < . . ‘» -, : .
h . ) . ~ N , e }‘ -~ P . - - < JA#— o
. > e T e > - “4 N
hl - - = L]

. . . -
e > . L -
. » . .. - 0
«
. — > . y ] . T . “ L%
) . s, ‘ : ' - ks
A . .
a » - ~
: : - e - L. “
W . N " . 2 ) 4 - [ 4 -
o » B
N L4
. ' . ot .
L } Ll
Ny
#
.’

.
- P - % .
Lt « " .
. -
o P
B A * [ SO
D‘ o
- /
§°
4 -
o~ , -
2 N e . 4
R & : .
- .
v L} Q
. ) <
' o AN ~
‘ o . > LY
* \ L4 i’
- -~ ; ° -
N ,4 £y ' { -
. , . ” ;T < - v - < * -
] s ° . "
° - ," -
I3 /7 Te +
s - . N N f-«.
' ' . - J‘ , .
: y < L A
R £ » <
’ [ ] . ¢ ’ . 4 4
. . . o
. - . ~
. o s ) . o et -
4 a ) v O A
Al ~. . - . : 2 “y : .
. i - ' Lt ~ 3 ’ O :
) . PR T - setion: : : a - ¢ :
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— DEC’IMA- S
MEANING '. o T | T
'It' ' RESULTSOFMEAPTBSTING | L o I | .

_ Five ob;ectlves are teited,gn the MEAP Two of the ob;ectlves are tested at 7th grade and three are tested
- R at 10th grade: ‘ , =

. —1 . . . . ’
nﬂ’emosum a g SN o .
. » : . . ’ . .
Ob]octlve 1: ldentlfylullustrated declma| fractlon .
' oL .- ' _ sample testitem  °
. " Choqse the ‘'decimal that’ names the shaded -
_ _ - part of each whole figure. ... ; '
. ‘ . : 1 YA YIS, // " T
o 0 - O A e :
- b o ' - AL AA— T @ 29 . :
o . ™ S 7 s ——.: () 37 .. . S
. AR . S 1o /. 77 . (o). .47
. S . - . s 1 TV TV s v
e A 72 VHSs YIN /9. 77, . (d) .53
} : : . A, YA YA V. V5! O “
- L. p IS YT 7.
e - ~ i \ .- o .
. @ Lo erroranalysls'Studentsdld verywellonthlsobjecttve Item scores ranged from77°/ov,86°/oot‘the_students
' . selectlng the correct response ‘ . . . : ‘ L.
Oblectlve 2 Name place values of decumal ffaohons T oL L ® .
. ¢ . . . - ’ o T
v v . S sample test Item o S, / '
o e o 923, the3means , , . : e

a). 3 thous_and P T =
{b)> 3'thousandths ' '

.7 (c) 3hundred 4 - S - 2 o
- ""'(d) 3hundredths . , S - 0
- . error analysls Item achlevement ranged rom 39%- 3%. This is gignificantly above objectlve achreve—

. ‘ ment which md| ates a great deal of guesging. It appears that many studgnts determine decimal p|ace
- " value by startlng from the rlght — neglec he de(:|mal pomts and add a “‘ths"” to the whole- numbeeplace

_i ' /(a)ue._ o 4

10T H GRADE MEAP

g &v o B o3
Oblectlve 1: Round to:we nearest whole number tehths or hundredths:

‘-

sample ‘test item’

N Y Lo ' : 100.89 rounded to the nearest tenth is: e
A : (@ 10Q " - o ‘
' o _ ' (b) 1a1 L s '
. L (c) 1008 i :
. ' -.(d) 1009 - ; . ’ )
- - . v . . . f . .
’ . *  arror analysl Achlevement is above 80% on those. ifems requestlng roundmg to the nearest whole
numberes*(:?/zn those items requestrng rounding to tenths and hundredths Onthe |atter items ‘students
" . continu nd to the nearest whole number. ' ‘
A " o . >'4 .- ° N
—. o I’y . : - P .
3 - [] .
o T .eT 7. Dekimblsea

Aruitoxt provided by Eic:
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Ob]octlvo 2: Rename common fractions as dec;mal fractlons

, san%tut item ’.
. What decimal is equivalent to % ? . ‘ .
o : (a) .40 L R .
(b) .25 : ) ) e -
e 20 - VA
‘ (d)'2.5' ’ ‘ . : :

error analysis: ltem achievement ranged from 37%-61%. The.mo'st commonly selected -foils were
obtained by using the two digfits from the fraction with a decimal point inserted somewhere.

, Objective 3: Afrénge tlractiohs in asc¢ending or de;cending ordef. : -

sampie test item - .
Which set of fractions is in order from least to -

greatest? .
T .(a) 0,66, 0.64, 0.65, 0.63 , N
. : ' " (b) 0%5,0.66,0.64,0.63 * : : T
) (c) 0.63, 0.64,0.65, 0.66 o B . 3 -
. : ,(d} 0.63,0.66, 0.64, 065 . SN
error unllyhh The errdrs increased dlrectly with the |ncrease in the numbers of dlglts whlch changed i
and with the introductign of nonconsecutlve numbers. - . -
_ omcnosnc TEST ’ ’ o .
4 ' . ] . . ,
- For items 1-4, choose the decimal that names the shaded part of the figure. <
S / ST 1 meter ) T ;
. (a) 30 - [ . ! ) ) . . 3 - *
¥ o wmoeT 9 | L
' (¢) 0.7 R . '
N - A S '

~J

'

P

' '..
/-e N

1 meter K
L ) Lo . ot N i
: (@) .25 S _ o ' . o~ )
(b) .2 - ) ‘ .
o (e) 75 - . ..
- (d) 25
\ . PR S

' o k ‘ A | )
- : . , o : 2r\

Decnmals 6b. " ‘ -




:t.‘

C ‘ "1 meter

(b)) 9.3

(c) .93 ' W
(dy .07 . '

7,«
o
A

MY

N

7

S

" 1 meter
(a) 74 N
‘(b) .26.
(c) .7 N
(d) 26

for items 5-8, choose the correctword answer. *

. 5.

‘. - "'u

In .04, the 4 means: - '

'llia-.673.'tpe 3 means:

In .2, the 2 means:

(a) 2 ones

(b) 2tens -

(c) 2 tenths

(d) 2'twos. o .

{a) 4 tenths .

(b) 4 hundredths

(¢) -4 hundreds: ~
" (d) 4 ones

Yy

(a) ‘3 hundreds o
(b) 3 tenths .

(c) 3 thousandths
(d) 3 ones '

In 3.527. the 2 means:

(a) 2tens ‘
(b) 2thousandths
(c) 2 hundredths
(d) 2thousands

3.2 rounded tQ the hearest whole number is:

(a) 3 .
(b) 3.2 -

(c) 4

(dy 33

oAl

'Decima_lls'. 6'-Ic ‘
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10. mtmded to the nearest whole ntimber is:
(a). 64 :
(b) 64.9 ' . :
{c) 65 | B
(d) 648

11, 3.79 rounded to the nearest tenth is:

(a) 3
_ , “(b) 3.8
o~ (c) 3.70 7
: : (d) 4

12- 2.4_74 rounded to the' nearest hundredth is:

(a) 2.47 '
(b) 2.474

(¢) 25 -

(d) 2

13. -Which décimal is equal to - ?
- (a) 1.2 .
‘o "(b) 0.2 : .
(c) 05 :

(d) . 5 ' . ’ -

1
2

. 14. - Which decimal is equal to

'  (a) 075 ‘ . .

‘ " (b) 3.4 o I

o . (c) 034 " , - C

i ' . (d) 75

alw
~3

LA
. -4
: S i a
15. Which decimal is equal to , 504" ?

(a) 0.0004 : R

a L (b) 0.004 _ o .
e (c) 004 . . _

‘ 16. What is an r hame for‘g 7. o :

(a) 060 ' ' ’ '

(b) 0.35 ' ’

(c) 35

@ .15

' 17.  Which set of decimal fractidns is'in order from /east to greatest?

(@) 035 034 036 037 ° : -
' " (b) 034 035 036 037
~ (¢) ‘037 036 035 034
S (d o038 037 034 035 ‘ 7

18, Which set of decimal frac_t.ibns'is in order from least to greatest?
(a) 378 , 379 380 381
(b)- 381 380 379 37.8

' ‘ _ (c) 379 380 . 378 381

¢ "o (d)y 381 378 379 380

’ . S e

-

B o . Decimals 6-d
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19. Which set of decimal fractions is‘in order.from /east to greate'sr’?

(a) 3.01 211 210 201 o '
C(b) 211 301 201 210 e :

" (¢) 20t 7 301 210 211

(d) 2.01 2io an 3.0‘1

1

. ‘ a
o 20. . Which set of decnmal fractlons is in order from Ieast to grearesr”

. ~ ~ (a 047 08 017 09
' . - (0 017 08 09 0.47 . .
© (c) :017 047 = 08 09 ‘
(d) 08 098 017 ‘0_47

1

-4

TEST USE AND TEACHING SUGGESTIONS

= ql:ggestlon 1. Approach the meaning of decimals.through actual experiences in measurem nt with a -
meter tape or a centimeter ruler .

v .

Suggestlon 2. Develop understanding of decimal numeration through the linear model suggested above

" and constant reference to the ’ ‘grouping of tens'’ principle which contunués across the decimal point.
Emphasnze that place value relationships in decimal numeration are the same as in-whole number
numeration: each place value is 10 times the valye ofthe place toits rught ﬁd -— the value of the place
to its left. (Only the names appear to reverse) -, 10 :

_Suggestion 3. Develop the “rounding’’ concept from visual observatlon of the meter medel and trom the
- ‘experience of approx1mate measurement

o Suggestion 4, DeveIop the concept of renaming initially through decimal equnvalents (e g 5 .50 =
> 500) using- comparatlve meter-number lines. :
v < N
: Suggestion 5 Extend the concept of renaming common fractlons to’ decumal fractuons Usrng paper
folding techniques and paper strips of. meter andﬁcumeter length, fotd.in approprlate parts, mark, fold,
‘observe metric measurement record decrmaI ndmeration o .

¢

8 Suggestion 6.

ﬂ R ’ (a) Develop the ‘concept of order in decumals through coumlng with various metrig units and ]
: . subumts wrltuhg readrng and compaqng t.hese unlts and subunlts on appropruately marked

than' ;type wuth decumaj fractuons should p;ecede
7o} QQ,mmal numbers ¥

V" i3

«

S
h&_ﬁnshaded Rarth

activity

T o d suggestion '] S problem o g
i ‘Emphasize the shaded part by “l'll“ll Measure objects with marked ‘
measuring and shading in actual N meter strips of paper. Mark and
measurements. Become familiar . (@ 1.0 . shade in the actual lefigth .of
with a linear model through . (b) 0.1 objects. Label answefs with ot
“ use of mefer, decimeter, etc. =~ “(c) 09 :thecorrect decimal name.

" (d) 9.0 Lo

»

.- : o ) . » .‘ _"-

Q 3 - Decimals 6-e g o
ERIC -~ S - 9l
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Items 5-8. (Name the place value of'decima_t fractions.)

{ B .

probable errors: Students will select either. the whole number e value without regard to the-decimal )

.or the correct place value without-the “ths”. - .

sugges, on. ‘ -+ - problem o f -_activity

Use the‘meter model which In .673 the 3 means: « Measure many objects in
demonstrates dramatically the o ) : _meters ther}decnﬁleters

reality of tenths, hundredths ) 3 hundreds . centumeters and millimeters.

and thousandths as successively 3 tenths o

smaller-parts of one whole unit. 3 thousandths . The mqve from approxlmate

- . . -3 ones ~ measurement to increasingly
. - C = " more accurate measurement dem-
' e onstrates the comparative value
e o of these subunits.

.
v - A B 1o

- Recording the results neces-
] ] _ sitates decimal numeratlon Re-"* .
c : ' , o cording in different ways teaches
. . Loy . : equnvalence (2 dmh + 3cm) -
> _ S - L , "~ or(3cm). - L

Items 9-12, (Hound to the nearest whole number tenths or hundredths )

probable errors: Students will most likely choose the nearest whole number instead of the nearest tenths
" "or hundredths as requested. Students may also seIect a whoIe number wh|ch is not the' nearest.

I~

suggestlon S o problem . o actlv]ty )
Use the metric linear model * Round to nearest whole + Begin with a 2 meter model.
. with its various subunits to ‘number: 1.3 - a S
. . visually recognize whichis - s . Mark Jocation.ot 1 m, 2 m.
the nearest tenth, hundredth\ ’ .
..or whole number , . 1 Mark Iocatlon of 1.3 m. A
, . e . « Observe and record whether it
N : _ ' . is closerto 1 mor2m.
o ' . . _ -Round to nearest « Begin with a meter model .
L ) \ _ tenths: .27 ’ marked in cm and dm. !,
v ’ * ’ o Co ’ .
' S . . Marklocatuen of2 dm - .
) . ! and 3dm.
. . . T , « Locate .27 m and observe e
. ' - . : ¢ whetheritis closerto2dm or3 dm.
: ‘Round to nearest . Begnn with a meter model .
" ' _hundredths: 341~ ' marked in dm, cm, mm. ‘

7

c + Mark location-of 34 cm.and 35 cm.
r : .

« Locate .341.m and observe
. ~ whether it is closer to 34 m
N : .or .35 m.

Q ~ o _ Decimals 6-f )

ERIC - . L
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- ‘ ‘ . : l

items 13-18. (Rename common fraction as decimal fraction.) ’ ' : S I

probable errors: Students who do not recogni the given common fraction is less than one may '
choose 1.2, while those who do recognlze that con\ept but don’ t understand declmal place value, will
choose .12.

- S

luggoltlon . ’ pr oI\: em. ;o ' actlvlty
Use paper folding and compara- SR T ’ Fold a paber strip marked in
tive finear models, Limit 2 decimeters in half. Unfold and
experiences to halfs, fifths, . (@ 1.2 - count the decimeters in each .
apd tenths initially. Then Tt .(b) . 0.12 part. Record: 1 .
-~ develop with-fourths and thirds: . (€)' 0.5 .-° 2 of the meter . "
T i (d 5 —Sdm—Stenthsofa ‘ .
o . . . ' meter = 0.5 m. ' : o
, \ ] S , - " i
il ? : Fold a paper strip marked in v
s IR ) ; decimeters and centimeters |nto(
Lo o S ‘I fourths. Unfold and count the -
I L : ! ' decimeters and centlmeters Re-
, / . S - ' i ocord: 1
- R o AR S ‘4 of the meter =.2 dm and
S : { 5cm =25cm =25 hundredths P

of a meter = .25 m.

' ltems 17-20. (Arrange decimal fractiéns in order from least to greatest.)

" probable errors: Students Wl|| be confused by nonconsecutlve numbers and by changes |n more than
one pIace value position. ,

~
L suggestion - K problem , " activity
‘Use the' metric model to Iocate . Teaching sequence: - , Teach students to compare -
compare and count. ¢ o . ~ by whole number first, then :
- ) - . 1. Within tenths .3, .4, 5.6 by hundredths. Order by place/
¥ . .° 2. Whole nuinber and ' value first, then within place
R tenths " value. o
- 2.6,27,28,29.18, - - S _ B
, 19,20, 21 S ‘ :
- : g _ 3. Tenths and hundredths Q;/ Ta _ ] - L

S 22,.23, .24, 25, , v . L
C N \] .47, .48, .49, 50 - R P
' : ~ . " 4. Whole number - : : - -
: . ‘and hundredths . .o N,
: ‘ . 1.06,1.07,1.08,1.09, = - o )
6.08,6.09,6.10,6.11 . . N

and hundredths - ° .
798 7.99; 800 801 . . v T .

eta g ' -

\' . 5. Whole number o

' . Decimals 6-g ‘_ 33 :
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' Ob]ectlve 3: Addition or subtraction — horizontal and vertiéal form. L

DECIMALS ———
ADDITION/SUBTRACTION SO -
QESULT$50F:MEAP TESTING -

.. - . ' - N . .
There are three objectives tested — all of them on the 7th grade test.
7TH GRADE MEAP :

Obléctlve'h Addition or subtraction — tenths. » - o ) ﬂ _
sample test item

Emma walks to and from school. It is .4 -~

kﬁaxmeters from Emma's house to school. How -

far dogs Emma walk each day going to and ‘

from?hool" :
-error analysis: ltem achievement was high. In 1977 itranged from 73% to 82%. In"four of the five itemsthe./
most commonly chosen foil was obtained by using -the wrong operatlon Al five items are 'story

. problems , _
Oblectlve 2: Addition or subtraction —.tenths or hundredths. . ' ' '
. ’ . . N
. I o sample test ltem ' S
Pedrson Creek is usually 5.62 feet deep. Af,tera e -
heavy rain it was 5.96 feet deep. How much did e
‘. the creek rise from the rain? “ . ' T N

3
error analysls In 1977, |tem achievement ranged from 7”/0 to 81% onfouritemsand 58% ononeitgm. AII
of the items are ‘'story problems”. . E .

o

. , sample test item ' )
- 4895- .71 = S

error analysls Achlevement was high,when the items were written in Nertlcal form. ltem achievement
- when horizontal fofm was used ranged from*,;a%-ﬁo% with “ragged decimalk items lowest. The most
frequent error mvolved decumal allgnment when addmg or subtractm,g v

Dmcuosnc',rssr T T ‘ L C
L. : w ) ) = " ' - - B
1. .5 " . ~_ i 2. Rewrite inyertical form. '
+.3 . , ’Y B+ 3= :
i + LY N . ', .
~ { /
3. 7+2= - 4 .5
T +.6
L ' - '
5 8+4=_ _ - ' 6. .6
. ’ »
7. Rewnte in vertical form: - 8. 9-3=
LT7-2= , T ' -
i\ ’
Decimals 7-a : S ‘\\ '
3¢ ,



9. 12-4="_. 10 14-5=__
11 .23 , Y -12. . 38
+.54 +.45
13 . .67 . 14. 54 + 65 =
+.54 .
. Yy x
. Lo ,
15. B3 +.37 = _» ~ < .16, 704 + .97 =
' S ' ' 3
/ 17. .67 . 18, 76-39=____ .
-.41 . . * :
5 -
19.- 10.04
- 718 , 5
- . . > @ v )
- 20. Emmy Lou bought 7. 99allonsagfgaso||ne on Monday ahd another 6. TgaHons on Fnday How much
gasoline did she buy altbgether? v
: / . s |
21: Ifacasserole recnpe-caus for2. S-pounds of hamburger andthe sma||est package atthe meatcounter
weighs 2.89 pounds, how much extra hamburger would there be? ’
1 L. ’
- Estimate to dé_term_ine whigh is the more reasonable answer. .
. Sy T, . e v )
, 22. 19+2367 =_ .. 23. 23 +3746=___ _
. (a) 25 (by42 " : (a) 60 (b) 40 :
& : . \_’\ ) -
. ) ' ’ . it E ) . " \
24 422 + 89 = _ 25. 36.2-136 = ___
. (a)130 (b) 43 - "+ (a) 23 (b) 35. .
. o =N L
g S R : ' .
v Find the.answer. - - o . . . g } .
. 26 - .4 27. 7 '
- +.16 ~ . ! -.14 —— )
M ' -
28. 25.6 29." 1.0 L '
. - 347 - .768
30, 1.9 +2168 = ’ : 31. 77.82-17=___ -
.o ) o .
o L |
y 32 118-746=____ , ’ 33. 35116 + .6 +2.1 = _____
' \ & -
bd N Y N
. s s
' ‘ Decimals 7-b
&) v 35




1
v

2D

34, 3256 + 74 +50= . 35 4 .
: MY S er027
3% 6 , a7 3217 +06 + B S v
. . - . . . ‘ o : - . : ’ . - v -
3. 18-.69=___ g S ' , \/.
,, | | , o
* TEST USE AND TEACHING SUGGESTIONS - . ‘

Suggestlon 1. Always inspect student work to determine the nature of the error.

_ ‘Suggestlon 2. Teach students to rewrite horizontal problems in} ertical form, being careful to. align
v decrmals with precision in order to preserve the place value of
¢ . -
L T +5=__._
A A
\‘ [
P - » X '. . ) ) ,( . ) . : . . ,4 .
ltemsJ-w.'(Add and subtract tenths, with and without regroupihg over the decimal point.) .
[ . . v s ’ . . o
probable érrors:;Students will dmit the decimal or place it incorrectly. : o .
‘ .- . . . - . o . N
‘ < suggestlons L T : : SRR ¥ \\ 2
. \— ° . . v
(a) Provide linear metPlc measurement actlvmes to remforce the meanlng of tenths.
: (b) - Provide Opportunltles for readlng ‘and writing decumal numbersTth tenths (hundredths etc.)
‘(c) On items 2, 3, 5, 7 8, and 10, prowde extensive practlce rewriting addition and subtractlon
' problems in vertical form without finding solutions. _ ‘ s
(d) Check the reasonablenessef answers. Is: . o / . *
) '~>.7+'~>194 ’ . , C
R R 7+€<1° R I S
o (g) Provide work wrth metric and dec:mal place value charts !
' s Ny
. ! N e _ ) METRIC \
%cameter Meter ‘Decimeter Centimeter Mllhr&er
. . . 1 . :
- - Q ' —_— _— : :
. T, LM =) (100) ik (1000) | .
. . : N (1) (1) o1l : - (.001) ‘ o
4. 2 . B N
2 - 1 3 > ' g .
. 1. ;) 2 4

ERIC
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. . ) :
2 .
eV @ 0
, o , (5) ‘ . EE .0
. . ® | - 5 0 \Q
(a) - Emphas‘lze that the Ones Column isthe pivotal point of.this 'mdd‘el. ) e
(b) Read numbers and have students write them on the chart. - )
(1) nine tenths . -
(2) twenty
" (3) four hundredths . _
N (4) thirty-seven thousandths . N .
(5) five and six hundredths : : * «
" (6) eight thousands v, e .
A% ” : . . . . - c % < L. - ®
\Qms 11-19. (Adding and subtracting hundredtr)dith and without regrouping over the decimal point.)

g . o
probable errors: - ’

(a) Studerits will onikthe decimal or pléce it incorrectly. ‘ ' - »
(b) Students hesitate to regrodp over the decimal point.
suggestion: : ; o S . . |
. T s . . ( . ) : . . -
(a) - Provide linear metric fieasurement activities to reinforce the meaning of tenths. s

e

e ) . [y

(b). Providéobpo‘rrtmr*tie’s'-’fo'r,reading énd_wnftih'g'dec‘irhél 'ﬁvq_mb’e?s'with_ téﬁthé.(huna'réat_hé, etc.)-, *
T .' : ‘._.-."-" . ",_vz.b“,; R -t . ,\". iy

A

g (c) _Rdferences to dollars and censs' areuseful here. ., | . : : S
Items 20-21. (Using decimal numbers in story problems.)
[N ol . . : . .
' suggqitlon:fo'cus on determining the operation and setting up the problem. :
B " Items 22-25. (Estimating answers to addition and subtraction of decimal numbers.)
1 suggestion: .
(a) In estimating the student should be aware that any number within a “reasonable” range is an “
acceptable answer. : : . .
(b) Provide Qppbrtunities for students to estimate oravlly with a partner, justifying answers; or as
k_ ‘them.to write down answers only, doing all of the “work'' mentally. DO NOT ALLOW them to
v c compute first and:then “round off” the answer! . X '
A4 ) -
? s
’ . L ' Decimals 7-d- > .
\)‘ N . : . ’ 3 7 N
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~probable errors: Students will probably either ignore any dighs that are’ ragged or else they W||| try to . '
add them to or subtract them from digits in other places.

o

) -
! { s vsugges‘tlom Have students append zeroes to. the right of decimal digits as place holders. .
/ R ) -
\'f-'. S +‘:e : L +'.‘:%
; items '30-32. (Addlng and subtractmg ragged decumals horlzontal ) e ,h
Probable errors . - ’ v o a
. | “(a) t.See Items 26-29. | . : .
N (b) Students will not ahgn decimals. : | o _ v
T suggestlons . . S e .

~ 7 a). See Items ze 29 - B _

/J - ' (b) Use charts suggested for Items1 10. ' . R - PRI
ltems 33-34. (Addmg ragged demmals mcludmg thousﬁndths) "" . ‘ . 2
suggestions: Segltems 26-32. .' . , . ¢ )

" ltems 35-36. (Adding and subtractmg;f@ged decnmals including whole nunbers without decrmal
points or zerges, yertlcal form.) N
. suggestlons:' See items‘26-29..
ltema 37-38. (Adding and subtrat:tin'g “ragged’ decimals, includi‘hg whole numbers, hgriz'ontal form.)
_s'ugf;esuen {: See items 26-.29 and 30-32. . | i '
S ) £ ',:" ot P ,,,\:).‘ koL ) “".n .

<
=

o S ' ‘) | . , Decimals 7-e
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- R ’ ’ . . . L.
. | MULTIPLICATION ~METRIC -~ . 0t
' RESULTS OF MEAP TESTING B ) - A
'-' N 2 ~There were 'two abjectives tested — both at 10th'grade. o \ |
. Ob]ecﬂye 1 M'ultiply a decimal fraction and a whole nomber_ power of fgn. "~ : .
. | - '. ' . sample test item - . o '
' 1000 x 6:23- = _ ’
. ' N .

R

error anaiysis: Item” achievement _ranged from 62%-69% On each |tem approxnmately 20% of the y
‘, students selected the response wh:ch;had zeroes appended (6. 28900) z) . .

A
Ob]ectlve 2: Compute the product of two 2 pIace declmaI fractlons

~

ri . i .
sample test item . . Z
éé48x7156 . e .
e ! +.

error anaiysis: Item achtevament ranged from 62%-72%. There washno discernible pattern in the errors
‘made. As many students made mthlphcatron errors as made' mlstakes in- declmals p!acement

remark: The a proach to multiplication of declma!s in this brochure assumes that the sﬁ:dent has a
", working knowledge of metric measures and can find the area of rectangles. For metric measurement’
teaching suggestions réfer to the Mlchlg& Department of Education pubfication, Teacher Resouré:e

Guide for Metric Eduoat/on s S s
.DlAGNos’nc TEST* ' : oL - T . oo
| 2 1. 1dm= _  m e 2 tem=....m , “,
- . . ) " ' * \ ) ~
V34 1tm= 0 dm . "4 im=-  _.cm
. : . - - . ) - ;
' . 5. How many dm?in 1, m?? / - 6. 1 m? = . _.dm* °
o7 1dm2=c Y omz o re, ..V .8 How mary cm?in1m? ©= &
’ e . T > ‘ ¢ . 1 PR
P . - Q ) . - . .
S o 1m = cm?y ¢ “10. "1em? = . - m? . . e
~—- { “ . . oL ~
) - C ‘ S . \ - ,
11. The length of Rectangle A is cm = ~dm.
) | :
) 12. The width of Rectangle Ais  cm = .. dm: . .2cm Rectangle A
13. The area of Rectangle Ais . cm*= - _ dmt. ;
. ) o . . : o o o 7 - g N
14. 4. - . : , 15. .04 : - 3cm
- x.3" ' - ' x .3 '
’ "-' . . ) < N . $ .
© 16, .04 R o 17. .4 - S -
x03 o o x3 * o r

-

_' “This test was designed to help identify arega"étudents might have difficulty withy

% o ‘ . ' c

. . - ! ,
Qo - _ | : o B peclmalslB-a . 39
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, S TEST USE AND Cl-llNG SUGGESTIONS T
y ;. v v ) :
, General 8uggestl 1: Use one model cousnstenuy Co - - _ 5

Generémgstlon 2: Prior to work with muIt|p||cat|on of decnmals itis necessary forthe student to have

(\ a gooq knowledge of area meaSurement using metrig measures T

¢ ‘ ’ N AT c . ‘ EEEN
, ~ ltems 1-4. (Lrnear metr|c relat|onsh|ps) ‘ . ’ o
% Be’ certaln that the responses are in decimal form. Failure of any of these items demonstratesa lack of
basic understandm‘g of the metric system of measure. Instruction in metruc measurement may be
necessary prior to work wnth decrmals ‘ i
lteml S-INM ships-of area measures.) . _ ; . -
. B . . . ) e s a
. ’ "!’hese relati shlps form the basis for multlphcatnon of decrmals They must be learqed |fthe technlques .
Sy .

include: v "~

- DR

comparisons ot the linear measures deciméter and centimeter with the meter
- hd .
2. making hnear measures in dm and ¢m arid expressnng the resuIts |n centlmeters tcnmeters\

and meters. - '

-~ 3. comparlsons ‘of square centimeter, square decnmeter and square meteylt is necessary for the

student to make relationships such as: “If there are 100 square centimeters in 1- square decime-

" ter then 1 square centlmeter is .01.square ,decrmeter (one of ‘one hundred square centnmeters ina
- square deC|meter) . .

» - . ’ 3 ’ ' . °

: : CN\s » 100 cm?="1dm?. - - oL

S ’ o . o

. o Therefore 1 cm? = 01 dm? . .. (one of one hundred. units) N

- : N 100 cm?- - ' 1 dm? R
_ T o o qz’ono'o oy

_ltems 11-13. (Area of a rectangle) . - . .

The error at this level’is most apt to ‘occur with the area-expressed in m?. o
. suggestion 1. A teachingsequence‘for remediation should include:
-~ 7 1. comparisons of the.linear measures decimeter and centimeter with the meter. ~
g . U L |
. - - . N , T ] . LT .
O ’ . B ° T _ C 40 . . .

EMC . ‘ X . X . -t . . .. - Dec'mals By.ib
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-2 maktng lrnear measures in dm and cm and expressrng them |n centrmeters decrmeters and
eters. ' . : oL N :

] . . . . i .

- - - . o »t

3. comparisons of square cent@eter square decimeter and square meter.

4. Supply students with centlmeter grlds 1 dm x-1'dm. Have them find areas of rectangles by
drawrng the rectangles on the grid and countlng the squares enclosed.’

‘e

~

.Example: I ’ o ' . | » L .
. - . ’ / -
- a, .I . .. ‘. ¢ . ’ . . X
. dm | . : _ . HEE Rectangle A
o o 1 .
S <, ‘ L1 11 ’;:
* dm 0 ., (6outof 100) v
' or .06 .
h Iength: e €M - Y. dmo o 7 _ Co
width:,_._.cm = . _ dm ¢ - T .
area: .. Cm? = _ dm3} _ P v Lt

_°5. "observin’g that the number of Vdecimal positiens me product is the sum of the number of ,
- decimal positions in each of the factors. ’ ' . R .

suggestlon 2. l<lult|plrcat|on ofa whole number and a'decirhal follow |mmed|ately from rectangles wrth

. dimensions such as 5. y3dm (30 cm) L e ' K
. T ‘ )
5 .
' [} “X3‘ ‘n ™
\ . , . A ¥ : 2
‘. : 11 1 : ‘- ’
= ' - 5cm = 0.5dm
° g r-
.. . : ] ) . . '_ , T, .
\\ . ’ - ‘ — 3 dm = 308.cm - :i Ca .
=150 cm?* =4.5 dm® - ) o ' .. .
: * . =100cm? +50 cm? " . . : - T
s - =1dm?+ .5dm? (SO"of 100) .. S ' :
ltems 1417, (Declmal multlplrcatron) : . . . L

-

Fallure to correctly place the decimal in any of these problems |n‘d|cates alack of abrlrty to relatethese
problems to an area model. Time needs to be spent on tying these problems to the modelqsuggested
. aboye. : S

) . . . . A B ‘.
~ 41 R

\)v . . A . . ‘ ' h - ‘

EMC "V Y " N T o Decimals*e-c " . . .

[Aruitoxt provided by exic [



. DECIMALS ————

'MULTIPLICATION : ' | e
nesuus OF MEAP TESTING R '
There were two objectlves tested - Roth at 10th grade

) Ob]octlve 1: Multlply a decrmal fractlon and a whole rnumber power of ten

L~ : o sample test item
: ' : - '1000x623—-~,/

[

efror analysis: Item achlevement ranged from 62%-69%. On each item, approxlmately 20% of the

. students selected the response which’ “had zeroes appended (ﬁ 23000). .-
: . ; ) ’ ‘ )
Ob]ectlve 2: Compute the product of two 2- place decimal fractuons o
, ° _ : sample test ltem
: Lo 2348 x 71.56 = .. .
o _error analysls Iltem achlevement ranged from 62%-7 2% There was no discernible pattern in the errors -
i ‘ made As many student$ made mult|p||catron errors as made m|stakes in decrmal plaoement
e /DMGNQSTI_C TEST v L o - = -
' Complete: .= - \
B N L
3 13= — 4. 13=— .
. ' ] 10 ! 100 ~ - g
‘ Express as decimals ! »
~ ) . .
L 1 A 1
4 = 6 —
. S 100 - . - 1000
! » ! -47. gs—g- = ( ~
PR 100 » e - .
Complete - o
- . fl 1 ) B 1 \ . /1_- Ji- _o "‘ R
N ‘_&‘1—0-.‘)(1—‘. 9 10)(10— _ .
11 )
- . 10, —<— —_— = . 11 Ax. 1= — X —
- 00 10 i | 10 7T ]
. 1 == x — o exT7 = 8 x —
- 12. .01 x "0x1_0 13' X x10
’_'14._11xs 10x—8— . , .
¢ ’ ’ e N ' - B
5. Wher multlpfymg by .1 does the number get larger or smaller? ’
. 16. Is .14 x 8 Iarger or smaller than 107 ;
' I#*ger or smaller than 17 . ' .
- larger or smaller than .17 : ' '
larger or smaller than .01?
’ L 3
. / ,
A ’
i ~
L] H “ . o
o ’ .

[MC a . B AL e : Decimals 9-a 42
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. Supply degjmal points in the agswers:

17, 4x.3=12 . ' 1. 7 .
- & . x.9°
63
: R -
19.' 44 ] ) ©20. 440 , ' .
x6.1 oo : ‘ o xBA1 -
2684 N . 2684 N -
>’ M .
t21. 44 el 22. .44 oo e
x6.1 A ; © x.61 : ~ - .
2684 B : . 2684 _ 1

¢

ERIC .77

L -

- TEST Us’éﬁlmo TEACHING SUGGESTIONS

Complete: = ©

23. - 14x 8 = e E 24. 23 x 61 =

., ; N g . ¢ M
25 14x.31 = . oo 26. 1.04
) } x .31° Y
27. 04 T . . 28 23
x.31 : . . (X5.1

.,

_General Suggestion. It is recommended that students be proficient in multlpllcatlon of fractions (unit

fractlons) *or to work with multiplication of dectmals

General Suggestlon. It is recommended that students have a'thorough understanding of the fractional ‘

and/ordecimal form ofthefollowing'halves thirds fourths tifths, tenths, hundredths ahdthousandths.

General Suggestlon if multlphcatlon of decnmal problems are wr|tten in’horizontal form, have the
student rewrite them in vertlcal form. ) ,

L3
4 )

Items 1-7 (ReWriting deciQals as fractio\r‘\s:‘Rewriting fractions as decimals.)

Missing any of these |tems indicates that the student needs more work with the converslon ThlS is
tearned' by rote.

ltems 8-10. (Products of powers o'f 8 . » - .

[P

These problems form the basis of multlplycatlon of decimals. Fallu reof any of them calls for remedlal help

with the multlpllcatlon of unit fractions. / . /f

suggestlon- Use the fraction materials from this sequence.

ltems 11-14, (Rewrmng products of decumals as products of fractlons) .

.

.,Understandlng problems like, tf‘lese provides rationale for “‘moving the decimal pount This is an

important transitional step. Additional work with rewriting decimals as fractrons is necessary for stu-

.dents who have dlfflCuH’y with these items.

"Decimals 9-b



N

Items 15-16 (Quanmflcatlon) ' v' R

b}

... Anerror.on either of these problems indicates that the student has no “feel" for the reasonableness of
dnswers. Fhis can be developed using the paper folding techniques |Ilustrated for fractlons and
- strategies for estnmatmg o : .

ltems'_17-22. (Placement of the decimal) - ‘ -

‘These. six items test the students’ ability to use the rule for placing the decimal. After juslification,
. placement of the decim’al should become mechanical.
Y B a " - . .
;. ltems 23-28. (Multiplication;pf decimals.)
Werrors occur on problems 23-25, check to be certain that the student rewrote the problem in vertrcal
form. Then determine whether the error is,in multlpllcatlon or-ptacement of the decimal. Errors on

problems 26-28 are ‘sither. errors in multrpllcatlon orin the placement of the decimal.

S

[

L L.

44 B
Q ' o o AfDecimaIls 9-c,

ERIC
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o /bE_CIMALS .

S :
- |- DIISION | S

: o o - N “

For remediation it is suggested that a thorough development of "‘why" the decimal point is moved the
same number of positions in the dividend and the divigor be presented only if requested by the student.
Justitication for solving dn equivalent division problem with a whole number divisor should be made by
using a hand calculator to solve each problgm. This means giving assignments to (a) write problems with
whole number divisors which are equikalent to those with decimal divisors and to (b) check that the
quotients are the same with a calculator. S : .

Example: ~ .06 /728 .8, {7280

Q L ) : - Déciméls 10-a
ERIC . 3 = 10

[ ]



'~ RATIO & PROPORTION —————

&

- RESULTS OF MEAP TESTING
/
Three objectives have been tested on MEAP One of the objectives is tested at 7th grade and two of the
: ob;ectnves are tested at 1Dth grade .

. . . . . . 1Y

7TH GRADE MEAP , - | | o 0
Obloctl\te: ldentify patrs of sets depicting equivalent ratios.> '
,> ' semple test ‘Item _'

' ® .‘ . _shows the . o0 -

same- o o ® '

. - ratio as

A | ™" |eee|l

.
.

T

Which box completes the above ratio? o ’
_ .

\(//K A | AAAA

i

_error.analysis: ittm achlevement ranged from 45%- 52%. The most frequently chosen foil Was the one
|dent|ca| to that shown in thie illustrat®d ratio.

10TH GRADE MEAP .

.. &N ° . ’

- . Objective 1: Write a ratio describing the indicated comparison. o : ’ -

sample test item

- \

' Z‘: } ’ What is the ratio of the shaded regnon to the
’ ‘ wriole region? : , -
. - ; : 1 . .
‘/ / (a) 2_ N .
2 . '
b) &
LA | : )) 3 -
85/ c) <
g @ ‘
. . : 3 . .
’ - ' ) @3 . : ‘

error analysis: item achievement was very high (30%-95%) on aII of the items except the one shown On

that item 33% of the students selected the part- to -part | ratio.
/z

i

: ' ’ ' R ) ‘ ] .
El{llc ) ' | j“\ _ 'Hatio §'Proportion 11;346" -
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DIAGxOSTlC TEST — RATIO
, Write eaéh ratio as a fraction.

\ t. 3107 ~ 2 tloutof4 3. 9pert

Use the table and write the ratio indicated. K

‘A lA| B |C : © . 4. the ndmb@r of AstoC’s.
AlA| B]|C A
AlA|lB|C 5 the number of C's to B's EX
AlB|B]|C . 6. the number of A's tq the total number of letters

'Wri'te the ratio that compares the shaded part to the whole region. -

7-7/ ' NS 0

.

Complete the drawings. keeping the ratio of X's to 0's as %

10.

'.V..
’.W'
B w0's here \ . ' dra¥ 0's here
Q \ b , )
. : Complete the tables. Keep the ratios ihe same. ) : '
10. 'Frozen- Orange Juice - 1 2 3 4 5
Water ' '3 6 :
‘\!- 4. Cups of Flour 1. 3 Ts a [ 1215 18
’ " Cups of Sugar ' T 2 4 ’
12. Write three ratios that are equal td-!% -
j/ 5 . » i
. Vg N
L3 ® -
/ ) . N . . N B
o L : Ratio & Proportion 110 - 4 vk
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“Find the missing number in each proportion.. )

For each pair of ratios, test to see whether or not they are equal. Write equal or not equal.

15, 42 T, L, A0 17. 12 16
6 3 : . -5 100 - Y 4 36
15
18 Write the ratio in lowest terms which is equal’ to 20 . .
- i .

. 19. There are 30 monkeys ahd 5 bears at 'thé,zoo. Write the ratio of monkeys to bears inlowest terms.

v N . - : .

. . @ _—
. 'Y  PROPORTION ~

3 . ] .

3 _ 12 25 _ O

20. ¢ o 21. 305 = 2 -
12 8 . 5 9

2 455 | — B ; = .

Soive. . . . \ ) _ ‘ / |

24-26. If 6 pounds of coffee cost $15.00. then

34. 12 pounds of coffee cost $___. ..
25. 3 pounds of coffee cost$ . _ ..
. 26. -1 pound of coffee costs V .

27. There are three trucks for every seven cars in a parking lot. if there are 21 .cars, how many trucks are

there? o R : . ‘

28. The llbrary loses boc‘s for every 2000 it lends. lf the Ilbrary loans 5200.books, how many books

should it expect tq lose?

’
v

¢~
3

TEST USE AND TEACHING SUGGESTIONS | I -

Items 1-8. (erte a ratlo)

probablo errors: Students with(a) reverse the order of the ratio or (b) com pare a part to the whole when .
asked to compare part to-part or vice versa.

4

suggostlon Have students choose the pncture which corresporids to a gnven ratio. '3

v . l«l

Ratio & Propqrtion 11-c 4é o
1 ‘ . T -

'13. Which ratio is equal to 135 7 &
' 2 '81 N ' )
2 3 3 g & ) o
@ e @ @
14.  Which is a pair of equal ratios? ‘ ,
) ' -1 3 - 4 T2 a1 6 4
a 1.3 by, 4., 2 o 3 L g - B, 4
- U ERE B () 12 9 4() 9 6
~

ya

/



2 A
. -t - .
;- N o
, Example:, ' :
Which piffure shows balloons to kites in the ratio 5 to 3? =~ : ' . ‘ "
A . ‘ ' . . ) X .
. ) C
. o) Q Q | . “ >
' L ] i i ' :
P - . * \
,;\' ’ .
WY . .
./ .
. (d) ' . . M
’ . //
L o ‘ /\ : . CvE
\ Lo, . . . .. g
Asuggestion: Have stude'n'ts draw a picture sh9w1ng a given ratio. o . - ) ._4,'.
ample: ~ - o ’ .' A - ,
' o P 2 .- . . *
Draw a picture of X's and 0's which shows the ratio of X'sto 0'sas 5 . ” "
. N ‘ . ) . ‘
{
Draw Here
- » ’ . |
" Items 9-12. (Indicate sets of eq%tios.) '
probable errors: Students will add the same amount to both terms of the ratio. - :
- . . (‘ . 4 : K
suggi-stlon: Use real Iife'sitUations’ which incorporate\(_'the concept of equal ratios.
suggestion: Have students discriminate unequal ratios. - '
L 49
Q - N Ratio & Proportion 11-d ' o
— ) . ’ ' A
ERIC . o . —
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Example:

‘ \ o . ‘ :
Cross out the picture that does ot show the same ratio of lif's to @ 's as the others:

-

e S - . .
> - " j i

-

. a :
Items {3-17 (Determine whether or not two ratios are equal.) ,
. - b . ‘
- probablé\errors There are many possxble errors. Check to see if the student knows at least one specmc
test for qulvalence

. -, \ . ”1 .
& - suggestlon ‘Teach or review the cross—products ratio. That is,.two ratios are equal if, and only if. their.
cross—products are equal.

“Items 18-19. (Write a ratio in lowest terms.) N
probable errors: The student will not reduce to lowest.terms. The student may not knp&v of a specific

method to rgduce a ratio to lowest term . .
_,Q. v N N L)

suggestion: Review the general rule that the numerator and denomnnator ofa t'ractlon may be divided by
‘the same number and the result is an equivalent fractlon ' .
: N +.
Example: ) : : - . ,
3 . ' +A B
E /_\‘_3_ .
? . . 16 ! 4 v >
B - \_,/'
. : . 3
" sudgest!on: Review Great:t/fommon Factbr_.\‘ , )
‘suggestion: Teach the method of successive dif%e\nces'_. (Euclid’s Elements. Book VII, Proposition 2.)
- ‘\\.
AR
’ . \\‘\ o \

" N - L ! E N e
o % : ¢ , Ratio & Propartion 11-e '

‘ : - : -~



Example s
:o ° 2_5 . }
. ' ; a7 =
. . First difference: 37-25=12 -
" Second difterence: . 25-12=13 . -
o v Third difference: o 13-12=1 :
¢ ‘ . Therefore 25 and 37 are relatlvely prime.
.
,Example: ’ <
- - s 12 - fﬁ
12 _(1 1
- ! o 36 4 ° -
N A N -
b~ ] A ' First difference: - ' 36i2= 24 _ i
o . ’ Second difference: . 2a2=12 .
N ‘ ~ Third difference: - ~ 12-12=0 o
v © . Therefore 12 is a common factor. -
. “F A )

. a

Items 20-23. (Solve a proportion irj/-qquation form.)
probaPle errors: There'are many common errors. They i_ncl‘ude:

‘ta) giving the factor as the missing term -

& C Example: . : ~ e o, o ( §
: _2_ 2. . . ; . Response:l5 -
3 15 ; .
(b) adding the factor - - Y
@ .  Example: : L _
. . 2 T . : ¢ Response: 7
15 . - - . ‘

(c) ‘adding the difference of 't% corresponding térms

2 , . : . Response: 14

.

ysa=12 - | \ ' o .“.,

. oW o ’ .
_ :uggestlonf Teach the ¢ross-products rule.

Iteml 24-28 (Solve a proportion given as a word problem )

-
'

‘ .probnble errors: Some students do not recognlze the problem situation as arranglng equal ratlos Many -
\ . who do will not form the correct proportion tp solve the problem.

B
-

suggestlon: Have students form tables.to'set up proportions. - .

Aruitoxt provided by Eic:

s Ratio&Proportion11v-”f~ Z - N



‘ o -

suggestion: Have students recognize the_p'ropo.rtion that goes with a word problem.

- Example: ’
Choose the proportion that fits the story:

There are 72 campers at camp. How many counselors are there if there are two counselors for every

nine.campers? .
L] ’ p . ‘ J -
1 L Y -
| (@ 8 _N_ o) N _72 (2 _ 7 @ N_ 2
"2 T2 9. "2 9 72 9
, the:g _ 72 is also correct. " ' : e o )
’ 2 N E ¢ -
v
’ ’ n v
oA - : o
‘.
- N ’ ) ; /
&~ ' . '
- N ) .
~ @
4 ~ »
[ ] b ’
. - ’ |

,: \ -. | | » _ .~ | i o Co

: o Ratio &. Proportion 11'-g, .

I A s N
A FuiText provided by Eric
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PERCENT>————

. . . . ) Lt Q— . i »
'RESULTS OF MEAP TESTING o ' . . -
LY B
Three objectives were tested — all at 10th grade. S
Ob]ectl_vo 1: Complete table of fractions, decimals,”and percents./ . v

.

LY -
. aample test item .
Choose the number which completes thls table.

LT Fraction - | Decimal | . Percent L
1 ' - 1 '
| n 12.5%
> e : ' K
Na S : ¥ (a) 025.. . ,
¥ L (b) 018" - .-
‘ - 4 (c) 1.25. '
| | @) 01258 SR '

' )
v : . . . .

: »
error-analysis: item achlevement rangex‘om 49% (|tem shown) to 81%. student errors mdrcate basic -,
dlffrcultles with both equuvalences of percents and declmals and equivalences of fractions ant declmals

~ . » .
‘;.\Oblectlve 2: Determine the percent of a given number. ' 'A - o ‘ /’
B e sample test item N _ ‘ Lo
.o - . 8%ot480 = _____ o - ) o ) -
-7 v . . " . .
error analysis: On one item, 50% of 100 = _.___, 70% of the students selected t_\ correct response On

the other items 35% and 47% of the students selected the correct response. In each case nearly 30% of
the students thought the correct response was obtained by dividing by the percent.
‘ _ Ob]e(:tlve 3: Verbal proble_rn —find a given percent of ‘a number. _f .
PR . .sample testitem - |, : SN«
What is 4% sales tax on $15 50" ’
error géalysls Iltem achievement ranged from 47%-74%. Achieve'ment was probably higher on these
items because on one of the items dIVISIOn by the percent yielded the correct response and on another

the quotleht was not a possrble response. .4, . - -
t - , - v A ) . ’ .
M . . . ' -
\
P - ~ ‘ N
’
a
. - 4 -
N LY
{ ‘ .
" 3
:: ’ v
el ~ o -
a - - ) - - -
° -
;S . ( . .
5 ° »
s B ~
. N - N o J :
» ' / . , o

. . \\ : : C Percent 12-a o T )

Aruitoxt provided by Eic:

P



b " 1 [}
* DIAGNOSTIC TEST ' ' _ ‘
" 1. V\irite the bercent' feﬂﬁ*sénl’éd by each figtgg: ) . L
| o i "t o - . .', ) o ..
‘ I b. ) %
. .
. \ .
! .
. . ‘
%
. ‘e
. R ] . . -
PN ) J .'
2. Shade areas on the figyres to repfesent the given percent. . W
) 7% b. 2 72%
~S &
i ; ) - _ ‘ s
a - .
o &£
~ ) 1) ’ ® ‘
E m 9 - .30% N
. ._ R D
. p
% . : s g
‘3. Write as percents:" .
2= % _62 = % .--9' %
100° T . 100 oo 0
N .. * .
s ‘ - ) .
) : - . @
i N ,
3 . . . . .
: L~ . . * . )
) 5 N ) Percent 12-b 54 ' \
(S L © N [}
ERIC : . '
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4, Write as percents; .. S o .
e . . o .

4% . 98 <= % N 03= . %

' . 5. Write s a common fraction:
J . ! ; M . S . .
%= 23% = LT M% = . -
. 6. Write as'a decimal: )
9% =__ .  a%= s o 125% =, .
o 7.0 Write thé percent Tepresented by each figure. ¥ : o
e . 7 // / 1 1 ' ,. gy % -
N . h /‘ . B \. . N ’
R 7 v 1 W
"hw _ ) ‘. ’“ . % : ’ n - ' ] "
L : 8. Shade approximately the given percent of each region. -_ ¢ -
o — N — . —

) . . o o . o A
O I e i60% S 5% 100%-
oL Coeaf R : . - A -

[EEN . : o . . ‘ .. X .- o4

"9, Which glass is about 80% fulli?. " . : . T
o 7" - ) " .‘; ) Y o

- °y

- 10. Write as;fp’éri:ent:
L U -g— =% . : —:- =%

o« 77 411, Wiite as a percent: - ' : o S

S 9=y T ts = % 17=___%

.
R 2
. « 4 ‘ - Fa e
L . A , .
. . . . . - «
, - M
: P : . &
- )
‘g e ', . «
"o . ‘ °
C \,"’\), ~ T a
> v [ ! a -
. : vy . . )

\-1 e SRR v’..l"erc.ent'-.-‘(.:-v ’ ‘ i
ERIC. " "\-a % N - 98
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| ) PN B
. . - [ J
. SN .
i . L
. . L 2
" 12.- Comiplete the table. .
. . ST N }’ N .
~ " o Fraction with LT ‘ "
; . A raction . Denominator-100 Decimal . /;

R BT ) '

v

ml.-*.

1 . - . : . i :
T . 2 L / ) _ 84 . o
) s \" . ' , - - . ’.
o . | : 332%,%
X S n
13. Write as a fraction in lowest ferms. .
. a 2s%e b. 3% = cc A% =
. 14. _Circle the larger: . . ‘
s ‘ : . . P
\a.' 20% or 2_15 - b, 4 0r4% c. 1%or1
\ -~ v ! e - . ’ : .
) d. TE%QiE - . S
15. Circle the best answer:
* . o ) . e . v o d {
. 1%t 350 is (@ 35 (b) 35 )c) 35 -(d) 350.
' 100% of 600 is (@) 6 b) 6. “4c) 60 - (d). 600
- 10% of 280 is (@ 028 - (b} 28  .(c) 28 (@ 28 1
. 16." 20% of 4000 is (a). 80000 - > (b) 200 (c) -80 (d) 800
, 50% of 300 is (a). 6-  (b) 1300 . (c) 150 (d) 15000
. 200%.o0f40is ' -(a) 5 ' - (b) 8000 " (c) 80 (d) 180
- . - . , _:. '..3 o . . . S ) .
. . 2% af 850 is (@) A7 (0) 170, (o] 425 (d) 1700 -
: ' ) -, S o -~ C . . $,-
- - 17, It Jack hés 25% of the problems on'this test wrong, what percent does he have cocrect? .
. 18, Janeen made 80°/; ofthe freé.throw'sﬁttempted.lf she att_empt_éd 160 free throws, how many did she ,\'b
. . make? : . o o _ o
. ' : D o . *
; ! . ) . ’ : . g X
, : v . ) )
X ' N !
S T o / ..
R ’ ' T . ’ .o e i ../ ] ‘ vy . . . -’
’ . ' ..— . ’ - LA S . - a." ’
: : : ) ) S : '* - P I C BT
\- " c A . '~ ,‘ 56 . ‘ /- . ’ -
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TES'I‘ USE AND 'I‘EACHING SQGGES}IONS
'Goneral Suggntlon. Emphaslze percent as a ratlo in whlch the second number is always 100.

' General Suggestion: Help students learn to express ratio.as a declmal or a simple fractuqn

P

ltoms 1-2. (Graphic representation of percent on the hundred square.)

.y N

-

probable errors: Errors will result from a baslc lack of understandmg of percent v ;

-suggostlon Provide opportunltles to shade areas on the hundred square Encourage students to be

antistic. - v ‘ - .

"Exa\-nbre\-..'il ‘ : \ l‘[

\

. 50% 40%
K I )
. ; U . a . .
- Mtems 3-6 (Percent hundredthsf ions; hundrédthsadecimals.) b .@.
probable errors: Errors result from lack of understanding that percent means per hundred ‘or hun- -
) dredths Incorrect placement of the det:nmal isa common error. , A )
Y ‘ 4 o R
suggestlon Read declmals percents and fractuons aloud (properly) and have students record them as
decimals, percents, and ratios. , ) : . L
Example: ¢
©' &% ———3 5percent - ' ,
, 13 Z: 13 hundredths . ,
63 '
— 63 hundredths . ot
100 h . o LA ’ .
. . ' . o L . ' v
~ . ltoms 7-8. (Graphic representatlon of pe’rcent) . .
. N}s L.
. probable errors: Students wnll wrlte the fraction rather thah percent or wull write the fraction followed by
the percent symbol. = . .
suggestion: Work with the hundred square. . ‘ a7

Items 10-14. (Equivalent percents, decimals, and fractions.) -

+

probable errors: Students will:

i

"~ (@) change fractions to percents by writing the numerator and denominator in succession.

. B 2 > 25%. or - 23025 oL
Y - J . . 5 : : 5 S _ .
Q o o S | Percent 12-e - - 57 . S Te . )
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’ i S (b) Mproperly place the decimal in conversion ‘of percents to decimals and decimals to percents. '
suggestion: Use paper strips folded as suggested in the fractions r'naterial and label in percents.’
Example: . . . -
A ' Fold fourths and label. . [ 25% [ "25%[ 250 [--25% | .
v o, S . . . . vw ';
: ' . w0 - 100%. - . .
Example: '
<, . . . . - N
o ' Fold fifths and label. LQO% 20% | 20% | 20% | 20% | .
s o - © 100% .
B . )] - . . - .
o . , .1 -1 1 17 <7
suggntlon: Students should know percents for 2, 3, .4, 5., 10.
o . ; ’ / .
N suggestlon When convertlng a fraction to a percent use the'1 00 ratlo o
o : ; ‘0 (GT;
\ . - . ( x20 3
- L | A’;‘iQ_ —a0% -
Svf 0 - ,
.. x20 ' .
. < . e - . ~ -
., Items 15:16, ('Percent of" problems.) ’ - .
’-_ . . probable errors:'Stud_ents witl. . : ' ‘ R e
% &\ "‘.(a) improperly place the decimaT.“} t . L .
".._..,. (b divided instead of mulfiplying. - - : .
' '.“ ' suggestion: Use p"aper' strip folding. . .
 Example: . o = ' B
A g T 25%of28=[. . 25% 3 25% | 25% | 25% |
~ . : : L : o — - or7 | or7 | or7 |.or7 |
N : l » W
< . : : y 28 * ' U "
‘ suggestion: Use.the proportion model.- =~ ; e L
' Example: s R . T, '
’ PN * 25% of 28 . 25% _ 2
R : 100% 28 '
" Items 17-18. (“Percent of " word problems.)
B pr'ob'able'errdrs lh proble'm 17str1dents may decide there is not enough data provided. In problem 18, as
~ with allstory'problems students will add. subtract, multiply, or divide. Those who do choosethe correct
opefatlon are apt to lmproperly place the declmal . .o :
j o o . . - p . . Y '
: 8- ¢ . ‘ o
e o5

Q Percent 1244 S
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. - suggestion: Teach the use of proportion in solving word problems.

lliggoltlon: Agsig’n broblems in which the student is to *'set up" the solution but not find it. -

s’ v
R - \ < } .
*. -
M »
2 ., / 4
. PR
4 \ ’ .
t ‘ » /
Y ‘
-
v . Yy
R ! . e
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‘- ‘:_ e ‘ ' . a\ .
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()", ) . - 4
‘ [ X -~
[ , .
. - ¢
. . .
. , . )
»
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- »
¢ .
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@
. . -
'
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) . imposed by or pursuant to regulations of the U.S. Department of Health,
" " Education and Wellage. Therefcre, @shall be the policy of the Michigan ]
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religian, national origin o§ ancestry, age, sex, or iparital status sshall be
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