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ABSTRACT .~

.2 N - . e R . —

( THE 4M CbMPANY is an eTementary schoo] metr1c measurement program,
being developed by the University of Hawaii with the cooperat1on of the
Hawaii State Department of Education. In preyious years the kindergarten
through grade four port1ons of the am had been pilot tested throughout
the state. During the spring of 1977 the fifth and sixth grade portfons of
the program were pilot tested in the following schools with 932 students:
Waiakeawaena.School (Hawaii District); Iao and Wailuku Schools {(Maui D1str1ct)
Kaneohe School (Windward Oahu); Wa1k1k1 Schoo] (Honolulu District); ETeeTe
School (Kauai District); Honowai School (Leeward D1str1ct), and WebT1ng
School (CentraT Oahu).

» 4 -
-~ ”

The evaTuat1on des1gn 1neTuded the foTTow1ng procedures: . e

1) Pretests and .posttests were administered to the students, L
2)" Progress tests were administered to the students during N
the 1nstruct1ona1 period jin order to monitor student progresss

A}

C3) The p110t teachers recorded their daily ekberiencégginva
" "Log Book; and ‘ ; ,

-
]

. ‘ - .
4) Tests on the U.S. Customary system of measurement were .-
- aden1stered to tho control sehoo]s and to ope- pilot school.

The major results were as foTTow{ ( T T
X £ L N Y

: 1) ‘Across all 1tems on the posttest, an average of 79 5% of the

“fifth graders and 81. 3% of the sixth graders responded
_ correctTy to each item on the test;

Students studying THE 4M‘COMPANY learned s1gn1f1cant1y more
.about the metric system than,regular students learned about
the U.S. Customary syStem® of measurement; . .

Students studying THE 4M COMPANY learned sign1f1caht1y more
About the UJ.S. Cystomary system of measurement than did
regu]ar students " .




Introduction
In April, 1972 the Hawa11 State Leg1s1ature passed reso]ut1ons
)
' requestlng the Co]]ege of Education, Un1versvty of Hawa11, to p11ot test
', the, teachtng of the metric system in ;he schoo]s of Hawaii. In resbonse to

these reso]ut1ons, the COE's CRDG'estab11shed the Metr1c PrOJeot; S1nce .

4

exist1ng textbooks did not give adequate attent1on to the metr1c system, a
+

dec1s1on nas made to deve]op and p11ot test an e1ementary school metric
_ measurement prggram. - - . ' ‘? . " _'\ . g;
The mater1als underwent a cycle of three tn1als with students: T
.1) at Un1vers1ty E]ementary School; 2) at Aliiolani E]ementarx §choo1; and,
" 3) at seven elementary schooTs, one from eaeh‘district in the state:’ Durfno
the final pilot test, student performance was mon1tored _and teachers‘kept
.records of their exper1ences The K- 3 mater1a1s were p11ot tested dur1ng

the 1974-1975 schoo] year, the fourth grade mater1a1s were pilet tested during

425?1975 1976 schoo] year, and tij fifth and sixth arade mater1a1s were

pilot tested in 1976-1977. Th1s eport summarizes the eva]uatvon of the

pilot testing of the fifth and.sixth grade materials.




" Description ‘of Evaluation Procedures '

=
. R e

In March TQ77 Metr1c Liaison Teachers from each of the seven p11ot . ;

schoo1s (one schoo1 “in each of. the sta‘g 's sevem school districts) met. w1th MR

: the metrwc proaect staff to plan/the p11ot test1ng of the 5th‘and 6th grade'

.l.port'lons “of THE: aM COMPANY. Lo L - :

/

Each schoo1 was prov1ded w1th metr1c 1nstruct1ona1 mater1a1s student

book]ets and teacHer S gu1des, and the Metr1c L1a1son Teachers conducted f

’ ¥

or1entat1on sess1ons/for teachers in“thefr respect1ve schoo]s The p11ot
teachers then presented the program to their students. RO .

when tha pitot testing was completed' the Liaison Teachers again met

[
o

, w1th,the metric project-staff for a.debriefing’ sess1on Ty
Four eva]uat1on act1v1t1es were undertaken as an 1ntegra1 part of the
pilot test1ng T z ‘ {

v

. 1) Aggretest and posttest were wr1tfen to measure each obJect1ve in
the proggam. These were adm1n1stered before and after 1nsfruct1on 2)
~teachers adm1nrstered progress tests which were des1gned to mon\tor student'
.1earntng at key checkpointsbin‘the program; 3)§teachers were‘prouided with\
Tog books in ghich they recorded* on a daily basis, thefr-reactiOns to the
. mater1a1, and 4) tests on the US customary system of measurement “weré written,
and these were adm1n1stered to fifth and sixth grade studehts;*h two e]eﬁiﬁ%ary
schools wh1ch had stud1ed measurement fronua regular’ mathemet1cs textbook . “\ i
These sane tests were adm1n1stered to the fifth and s1xth grade students of'“
wa1k1k1 E]ementary Schdo] one of the seven metric p11ot schdp1s \

This report summar1zes tbe outcomes of these evaiuat1on act1v1t1es
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o . . : . f R 0. - \':
L ‘ ' 4 - ) « ' . v -
. . ‘ .; \' t . * . » . . . .,. ) -t
R Prior to 1'ns-trUCt1'on, ipretests were administered t0 all students, and
g upon completion of. instruction, posttests were administered to all students.
1 " . ' ’ . .‘l ’ : ' - .')
The results are discussed below. . . “Y‘“‘ - ' ’
I4 . ‘ A ) ’
) 5° * " ; ot . * -
- . \ . ‘ ’ h Ay
’ . - ¢ .
‘ ‘ - X e N
< ¥ Grade Five nL S
¢ " oo . ., ' ‘

1

. .

The fifth grade tests (see Appéndixes A and B) contained tWen'ty-fivg L ' NS

'items, Both pretest and posttest were badm'inistergad bys the classroom teachers

. -, who . read the test instructions from a prepared script. Table 1 summarizes B
- v
> ' the results.. # | o . -

.
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o ke i’ . Table I Y A
L4 _ . Fifth 6rade Pre;eSt/Posttégt Scores
Lo e N T
.o N =.445 N N = 445

. Percent’'of cgrrect ' Percent of correct - CNet'” .
+ + responses of pretest =~ responses ‘ot posttest Gain

b
ct
®
=

‘ |

92.4 . #6.6
69.5 . +¥58.3 :
75.3 YV 35 K
.+ 89.8 , +23.0 '
97.6 ~ . % +15.§°
_ 91.1 A1
g 65.5 ' +43:1
285 .. . t22.7-
95.9. L
S 928" 8.2
R DL 8.3« . 922 . #.9.
T 12 -, 3 o882, . +16.2

75.8
2
6
8
1
0
4
8
5
6
3
0

13 ¥ 34,0 . 78.0 . H4,0 .
- ,
1
4
7
5
9
9
8
6

6
3
4

1.

32:

66.

82.

-80.

22.

S 1.
9.

89.

'
» ?’
‘) . -

’

-
— '- - -
OO O ~N O W H W N -

T R | 7401 LT 6.2
15 - . n. 85.6 . . 4.5

« . . '| 6 ; ‘ R N . ,1 9.,‘ 62 .‘.l - . +4-2r:~7.."-.,.

L4

, RV R | - 78,2 . 465 ;-
T e 60,5 87.2 - N
LT 19 2. 85.6 +58.6
oo L0 % 90.4 I HB.5
o, 21 . 88.8 °_— 95.2. . 6.4
A 5.6 B0.5. - . 434.9
.3 . . - 88 . 1959 . 473 :
v T — 2 ! 0 - 77.3 £77.0 ., ‘
T 2% . T .50 Yosg0 il s +3.6 ?

0L Averagern T 51| L - s80% -
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‘ . . ) " . \’ . .g' I '.
.+ y The number of correct responses pero1tem averaged 51 g% on fﬁe ?retest
and 79. 5% on the- posttest This an average{ga1n of 28. 4% per 1ten.?ﬂ. ) " ”
S .
- ’ Seven items fe]l below the preestab]fshed 75% success cr1ter1 ﬁr'fOf'

b ‘ these, five were’ Judged to be su1tab1e obJectives, and a ‘more car fuliand
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Tab]e 2 Summama" the results

S}xth Grade Pretest/Posttest Scores

"

>

¥

/

379

Grads Six

>

s .

Tab]e Two.

-

N = 428 ‘ .
Percent.of correct

« responses oanretest -

»

.
o))
S
MNow T o
N
-

(58]
~
N

)
(S}
or o

.The s1xth grade test c&;%a1nedkth1rty 1tem€;iife Appegdaxes C and D
' LY

~

2

- - ..
. / .
A - °. f
v 4 N -
N .
y
.
i
og a
A *e * <

T .
g
v 9
-
s » .
he -
N [
b d
- .

£t UN = 428 s

* Percent of correct -

responses on- posttest -
T ,

).

’
>
‘e, »
’ .
4
v, )
.
-
R .
.
¢
.
\ >
~
s

SRR - V) I

2V B

. 88.8.. T+,
‘sluzx'ia‘_ -

é- 93."7. v ' s
880

583 1 o

707 .
'*\3’94 0 S

78. 1 .

: 94.5 -
778
<787 \

’_79.3' . ,_~\‘. )

=

4

(82
.y

#
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N .
—— —d e =
°



" ltem. -
- 22

. 24

(cont1nuation of Tab]e 2)

2
’ -

t

' . Percent of correct'

20,
21

23 o

25°
" [
26 © .

Y

Iy A
,28 ) ri ?
29

2 L T
‘Average "

'
»

1.2.

23.4,
. 30,2

42.4
31.5

© 55,2

63.1

924
- 78.5

.
A

4

responses on pretest

."

£
L 3

w

gis..

&

of correct -
on‘posttest .

o

74.3 °

' 73.6

69.4

7.3
. 87.3.

%

'Net

Ga1n

’+73 1

+50 2

. +39;2
: +28.9

5,8

9.9
4287
w oo

+40.6

+15.0
+23.8

+19.90°

+29.7

T §The number of correct responses per item averaged '51.6% on the pretest

and 81.3% on the posttest, an average ga1n of 290.7%- per ttem.

~

Eaght, items fell be]ow the 75%. success cr1ter1gnf

The average:prétest /-,

posttest gain .on these eight items was 44 2% (a%s compared to 29. 7% for a]) .

other items):

© . was Mmade to retain these obUectlves

“to p]ace greater emphas1s on’ these ob3ect1ves

,b"
<°

o - -

. After ana]yz1ng the P11ot Ieacher s log books, a dec1s1on

The Teacher‘s Gu1de was - rewr1tten



, PART‘L} PROGRESS *TESTS
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o Grade'F1ve, .

The resuIts of the-fifth grade prqgress tests are summartZed in TabIe

- - ’

3. ThEre were fourteep sect1ons in the program, but no tests were adm1nas- 7.

tered for sect1ons 1 and 11. iiPend1x E- conta1ns the f1fth grade p?ogress N _
tests C, 'LT R ., % . ' ‘ )
NN Cooat
g ( ,  Vmable3,. e
Percent of Students Passing Each Item qp the Progress Tests

%
. _— . ’ . - - \s

. Shction i SampIe S1ze Item 1 Item 2 . Item.3 Item 4 : Item 5

2 NEme T, 04 680 e s e
: .354‘ %50 ) :::‘ | |
\;J‘,N, 36é . ./6/6.6‘ 8
' 362. ~/9
. 9a\z -
353 ° 78.2 |
‘,:l
383 70.3 -
353" | 64.04
365 03.7
36570 88.0 .
365 L F.89.6, 935
=365 987 . 95T

The average across all items is 80 0%
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. 2,) 5 - [N . . d . i I %
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i -4 3 o 4,.
' B 5 ¢ - Y R R . . M
4 v > 4 kA . 5 ?'é: g s
. Pl w ¢ i : , ‘ . ) . v; ( F > .
e GradeS'ix R SR
-' PRI "‘.The re§u1ts’ of'the s1xth grade brogress tests (see Appende F)- gre sum- -

. mam;ed in Fable 4. There Were thwteen sectwns bd’t no progress test was
/. | -
R admimstered sect1qn 1.0 e -y
~ ) . . . < ve , e ’ ‘
", ST Tab‘re T

S

o C percent Of StudE’ﬂtS P3551ng Each It%:
) v I < g R - . "‘\ / o R

“

Tests ' L.

[ Section '~ ) Sample’-sze"_~ Item 1' ", Item 2 Item 3] 'Ité'm. 4K : A,
R 2t N3 g0 mz w8 795 |
a%, 3 . ¢ ;;‘='3§4L_ 'Nl932 s L E / D
o J,,‘N‘=.3814 L% S _—
s P Y-S I S I FA
¥ 6"‘* e N =425 .. 9]*’5 90“4 “. S . ‘ >
ST g N = 3% | RN 74%0 i - AR ;
8 o -N=4396.- . 97.5 8.6 o ) l .
- e , A
9y - N3960 - 67.2° 852 e . ‘ -
. \ 10 Y T 387 . . 87.5 1T 7479_"{ - o
. no N=381,. 714 59.1 . ST 2 -
S N=ms, ed Cowe e, T .o
SIS EEEE Np398 799 299,7 604 R

) .
. The average dcross all items was - 78 8% : oy e S
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: ' ; . .PART I11: PILOT TEACHER'S LOG BOOKS . L AN
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) Each pﬂot téacher was prov1dedf w1t,h a’'pilot teacher's Tog book. * ‘ - 7
- ‘»., ~ This sectdon sunmamzes the resul ts '/ - IR _
e L v < ‘ _ S G . -
; : . » « A, INFORMATION ABOUT THE PILOT CLASSL'S R
A . S Flfth ©osixthc
e 5 Total number.of students in‘piloi‘./testi‘_ 401",' 447.° -
: , 2. Total number of cla-sses participat‘§°' Co 0N ! 17
. \ . .
) 3. Ab1hty level of students (#.of classes) \2}/ . © e
L) I . b
Above avera"ge o S 2
U Average : ‘ . ' 3 . 5
. .‘ ) : ’ P
- Below average : R ‘ 3. -3 N
’ T ) “ . ; " ‘
. Mixed st . ) 9 ~ 7.
. A(.‘~ ’ g “ < ’ l . "1 : ! ’
s . 4. Percent™of students who had participated in .
' pilot tpst-last year o ‘ o, 70,2 4 .0
B ' o s * . v . B , . . .
5. Type of class # - , s\
’ . * \ - ¢ :
. . Self-contained L e s R A | i :
. .Team ' - ' - 9 P 7 ®.
6. Nimber of teachers who had attended a 16-hour
. tric workshop . ' L Y SRS 8 . .oA
\ f
7. Nunber of teachers who had not attended a . " ’
16-hour metmc workshop. § 9 r 9
8. Average nurrber of mmutes devoted to mathy e ' ’
each day. L . 47.4 47.9
~— * ' ‘ ‘ LY /\ '
N ¢ = i -
‘é N v ) . .
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B - AVERAGE NUMBER OF CLASS PERIODS SRENT L )
’ ON E’ACH SEGTION or-' THE 4M comnv ' | S, rt
Sectfon A F‘iftf\ N Sixtn
1 ; 11 1.3 -
2 » . . ]..-‘. ot * ‘]‘3 ; \
: ¢ r?}%..-.., . Vs - ‘
3 ) , ].4 \ 2.]
T4 | 1.1 ' 1.4 -'
N . L o o 4
5 o Q.8 o 1.9 - ,
6 1.0 . 1.3 - . ) 4
- - ~ 1 AT,
7 . 1.3 : 1.6 "
' 2 ’ ’ ¥ 3
g J 13 - 2.2 ™
D N ! '
9 : 1.3 2.7 < :
0 1.3 - 1.4 . g
- i .
n o 1.3 ) . 1.9 - ‘ ’
12 L AT W% o (2.0 ST f
13 " | 1.4 - 1.0 .
1 L o BB K - )
\ //‘ o ) . /‘/
15 | 0.7 . 15 :
. TOTAL.  17.2 © e

. " C. SECTION BY SECTIONQTEACHERnCOMMENTS .

The ]og book prov1ded space for teachers to ‘comment on each section

N~

of the program.

-

Section s

. Severa] teachers suggested that the students be glven b]ank ch&rts to.

\\"2f111 1n.7

+ Introdu;tion

This was done in the rev1s1on.

)

Their comments .are summarlzed in this section.

' -

Grade,F1yé/,

- +

t - -

e

NN

1o

1 4

»




s s b R ‘
- " T - A Ao 3 -
- : SRR\ VY S
«* . . .. v " -
B : PR AN

i “‘ i 95\0\ N . ' = e :
. y fi~1 ‘. %, . .
. Section 2 Pref1ges -and Symbo1s - _ "t
’ . Students encountered some d#ff]CuTty “in d1st1nguish1ng between upper
‘;. / E!Ef.' i. case and(’ower case s}mbols . The revjs1cn cgntaIns a specia].hage on
o thrs tppTc. - ; \ . o .;
e | Segtdoh'3 Length . Q; f " ' l~ - ,.\." ) i \ -
. l-" Lo S1x teachers‘mentioned thé fact that students didn t know the names of
, -the Hawatlan Islands That was the purpose of the lesson, to teach a
,f‘ .. 11ttTe geography . . _ . . %& . ( |
',‘ﬁ ;l.x Section 4: Dec1mals f. - ;f‘ . l . o ;1 ]
" . ' This was the nnst:?1ff1cu]t seg$1on in’the program Studegts in ge--
RPN neral were unab1e towmeaSure in m1111meters and record the resu]ts as,
;.7 a three pTace dec1Ta1 Th1s,cQJect1ve‘has been elfhinated from the -
. ’P(Ogram L /".,- _‘ o
) 'Section 5:- Add and Subtract Decﬁma1s . ; L
: “f'. This was an easy section for a11 students
R Sect1on : Per1mete£ T 1 . i i . .\\‘“ , o
g " Students had no qgfficulty “with perimeter They esheéda11y enjoyed
measur1ng the0f1gures taped’ on the-floor. ' | . U '
. ' Section 7: Area7 .-):‘ - L o .i\\ ] S
. Two teachers nbtegqsgat students were confus1ng area with perimeter. .
' '.‘li"ﬁ" ) theﬁN1se there ugre po* problems Tl ,,/l’}.. o
N I N Section 8: u1t1p11cation of Decima1s ' L j
- _' i _ Slower studentswdﬁhbuntered d1ff1cu1ty with mu1t1p1icat1onz 'The
- rev151on recommends that teachers rev1ew'mu1t1p11cat1on b fo e-
' startang this 1esson ": S o .
~ LS

Five teachers made favorable c0mments on converting areas of countr{

v o

from square m11es to square k1lometers

4
1
4. ‘. .
& v
.. : . £, o,
PO : . » — \ -.!s\ ."4. R
,'Pu,.' ve ’ » . .;"* * y ]2 . ) - - ‘%‘-
. . . 4 . L]

. N b4 . * ,
L, a o - , ) J.t) ‘ Y ,
" " u. . . hadd -~ -

s ! . N * . . ' el v Tt .

N}



' “Section 9: Division of Decimals,

As with multfplicatioh, slower students had di??icujty: Others did .

'. . . o ‘ . . . B
) we o " ‘ . .
R ' Sect1on 10: ~Caoacitx E v \k\ L ;{-' G.tﬁ o '
. . ‘-’ . Two teachers noted that'slower-students made‘mistakes in converting B :'Qé ‘
- milliliters to.liters. © - _  ° L oo
Section 11 3 D Drawings . o E ' :~° N o .

‘ s

- Th1s was a popular section.» Teachers t1ed 1t in with geometr1c con-

. 1w

< . ’ - h ! > ‘
‘ A I3 -

; cepts Lo~ ) . . L :
. ‘ 'Z. . - * . - At
Sestion 12 VO1ume . ‘ D _ . . e . .
\ v > T ‘ I” > v,
- Sevéral teachers felt the concept’ Was too“d1ff1cu]t for students.
However,astudents d]d well on this objective on the posttest Sl N
2‘ Se_c‘t1on 13: Mass C < ) . .
’ Th1s Was popu1ar with the students, espec1a11y the activities 1nyo]v—
- % ing the two-pan ba]anee. ) o . o '
. o o ‘ . '
Sectlon 14: Temperature .7 = . S ’ . .

+ Four teichers ment1oned'that they d1d not use hot water because they

fe]t it was dangerous) 0therw1se the comments Wwere a11 favorab]ea> BT

Sect1on 15: More Metric Pref1xes ' ' - YL

« ‘e . .

Teachers 11ke th1s ]esson because it prov1ded a good rev1ew of the

C

. entire program
* Grade Six : ) ) N
‘Segtion 1: Introdyction - - . -~ . .
e r/p . . — s
. . The students enJoyed the cartoons and puns, and in genera] they were , -'

13

~ able to understand how the metrlc,system of pref}xes work. ., 1:’
Section 2: Symbols ' ' 2 t . ' . oy Ty
\ Most a11 students 1earned the symbo]s A new page on correct symbols/ﬂ
.5%‘ g L.
L was added to the revised- ed1t1on. B ( )
s, - ' PEY d . ~ s . . -
ERIC- o ‘4 e 13 L .o -




T ‘ N . te ‘ ' ’
S T ,Sect1on 3: Length -( : . ' ,W ; o ) NS ):f
' : W%; Severa] teachers expressed concern about~the form&t of page 7. It . NN
. o~ " has been redrawn*to avoid chfus1on One_ teacher said that students |
o ‘; wanted more 1nstruct1on in the workbooks L » (; L !
- Section 4: Per1meter B S ' .’1’; -
3. This section went well with near]y all students, and no major comments
‘ | - Were made. QJ . L ot S
. Section 5: 'Agea . ; 3 o //’ . . 'i .
\ ® - ‘Several teachers noted that s]ower students ‘had d1ff1cu1ty remember1ng ,.
kf ' :’ . ' " how to use e;ponents Page 24 caused some problems, and 1t as been '
'C Ty de{etgd from the program It was a]so suggésted that the geometric -
P 'f1gures be 1abe1 A B, C;D, etc This has been done in the revised " .o {, |
. ERERERR Aed1t1on* oo, . )’, o . ’ e '
‘ e Section 6: 3 D Draw gs f“ ST :" - A" ) L s A , g f ;“l{
Tt This sect1on Was very popular w1th students,/but making 3-D letters o ; '
R ! .. was difficult for some’ students Th1s p@géfwas changed in the revifed '
o eaber j A A .(
- ) if Sect1on 7: Vo]ume ) R %ﬂt”; g )
e cf\s .« Two teachérs suggested more practice was needed. I}fthe revised edition,
) " i " a more careful daﬁeIOPmeﬂt was. 1néluded ' . . o
b . 1 co . Section 8: ,Capac1ty T S W ' 3
:, -. ﬁdAt th1s po1ut one teacher commented "that the cartoons were too violént Ty
e StudEhts enJoyed this Section, but took a lot oﬁ~t1me |
VI .
. ) N

—
i
-~

¥ SeCtion 9. Mass
' . ’ ) ' \ ‘\k » )
Students enqued the mass activities.” Two teachers felt that page 43

LI}

Three teachers mentioned“that tdme was becoming

confused some students. \ .
L ‘ « ) ' ——
. ) e
! ' a fltor,’ and 'they were rushed. B . .
» ' . - . - . .
' . * . ¢ A ’ Y 4 ‘
! c - . -
fad i LT 14 ‘




- 4 . e o
» ’ ] " .
- » '’ 4 2 ; ' X ' "
’ i . » ~ ~ N . .
~ Section 10: Add and Subtract Dec1ma1$ o c . LL' 't " ]
P ’Th1s was easy for nearTy all stu@nts AR
~ ' ‘ \ g % .
g . _Section TT MuTtipTy and’ D1v1de Dec1maTs : L ) L L
+ N Three teachers requested more’ probTems to work . e
) Sect1on 12: Convers1on - R . A
- ; o e
"y N Ten-teachers noted that some,studenﬂk encountered d}ff1cu1ty, espec1aTTy
A2 T 5k, »
' . when zeros had ta be addeg’ to correctTy pTade the-decima] point TN
X SectTon 13: Temperatures ) q;, ' ‘ C } . ’-.. e ,
SeveraT teachers feJt that the bo11ing water;was dangerous, and severaT
‘ “~,' de not~do the salt’ exper1ment o R oo T
‘ ‘ "" e . \' - L Ce
" Sect1on 14 Mdre Pref1xes ‘ R : '
] _ +Five teachers sa1d that stude s made up'the1r own ‘words us1ng metric 3
N (N . a L .. : i . o, . ' . .:.
T prefixes, * e, M o T
. ' : s ) o 2 f . &.' R . (. . ,_‘ & @
. Section 15:, ' Review® . Lo LT .
S " Several teathers again'noted the time pressures, The review Was con-
- Y s1dered by five teachers to be very eTpfuT ‘ o 0 3'
D ANSNERS T0 SPEPIFlg QUESTTONS Iy . THE TEACHER 'S tOG .', L
o | . Grede'fivel . S )
. IN GENERAL DID STUDENTS UND STAND THE QHART ON PAGE 2? v ".' .
- Xes:_'l'ﬁ‘«' ’,.Nq:'O""' S S - S A
| IN GENERAL DID STUDENTS uNBERSTAND HOM PREEIXES R 00T
Cel Yes: 15, Mor Bt T, ( T e
* WERE STUDENTS -ABLE .TO CHOOSE AND MEASURE SEVEN (75 THINGS' AS DIRECTED ON “f:"
PAGE 77 Yes: T4 .. ,No: 0 L e ( e
Nl NERE MOST STUDENTS ABLE TO USE THE CHARTS ON PAGES 8 AND 9?7 . ' 2
9 '.,]5 Y N'o-:,O.. (' L p | R
-+ ANY PROBLEMS WITH PAGE 107 IF SO, WHAT? .

, 15 ‘
;o G 1y -

" No o 73 c1ted probTems naming the isTands

- : ” s L
.

-~




- S r““"i:« L b e T - &
WERE MOST-STUDENTS ABLE TO COMPLETE PAGE 11?2
' C¥es: 167 Mot 0 |
q . ‘
How ABOUT’ PAGE 13? ‘

¢
1

\ :'s © Yes: 15t No: 0 °° ‘;A
 DID THE DEMONSTRATIONS WITH ADDING WACHINE JAPE G0 OKAY? )
o - ¢ - , v
Yes: 11  ,MNo:.'0. Four teachers did ngt do the activity due- .
T ). tolack of time. .

H ’

"ON PAGES 26'AND'27 AREA IS USED, TO EXPLATN THE RULE ‘kon MULTIPLYIN,G DECIMALS
D0 YOU THINK-IT HELPED YOUR STUUENTS ANY?
‘«Yes ' ' Lﬁa?' 5 “ Lo
.( ANY'COWIENTS ON PAGE.30? .

Four teachers ]1ked th1s act1thy very much; three cited proglems ‘
v in Finding the sguare miles;.and four teadher§ said the numb
" ‘Were too ]arge /{'ﬁ ,

‘

]

ON PAGES*31+and 32 AREA IS USED TO EXPLAIN THE RULE.-FOR DIVIDING m:cmggs_.

WAS, THIS APPROACH HELPFUL? T

Yes:- 12 . No: 3. Seven teachers noted that s]ower'studéntS'
' had d1ff1cu1ty p]acing‘the decimal. -« .

!

) 0N PAGE 35 NERE STUDENTS ABLE - TO READ THE CALIBRK?ED CYLINDERS IN‘ﬂﬂ?
, _ Yes: 15 "\ No:: 0 . ] .
- . P A . \
7. ANY PROBLEMS ON PAGE 372. . .

Y

Eight teachers’ sa1d no, thﬁee cited’ d1ff1cu]ty in conversing’ mﬂ
/s, tofl, : . ] o~

&
’.

NERE MOST STUDENTS ABLE TO COMPLETE PAGES, 39 AﬂD 40 SUCCESSFULLY? <
“, _ _'Yé§i\?5 f'No:('S. Had Fo do a lot of éxp]anafion.
DO YOU-THINK THIS SECTION I& ﬂELRFUL FOR SfEEENTS? . g: )
‘ Yes: 12, l.No: 2 e e o |
" HOW DID PAGE 47 | Lo .

%&‘ l
This page was cha1]eng1ng for brighter. students, very d1ff1cu]t

for slower ones.




1

Grade Six .

SECTION 1 IS INTENDED TO ILLUSTRATE TO STUDENTS THAT*THE METRIC SYSTEM’ISY\

A SIMPLER SYSTEM THAN THE,ENGLISH SYSTEM. 01D THIS MESSAGE GET ACROSS T0
YOUR STYDENTS? . ) . . ‘ B

Yési 13 . Nort 2 ,//’.\.. .

?
7y

NERE MOST‘STUDENTS ABLE TO UNDERSTAND THE USE OF METRIC SYMBOLS?,

~ ) . . . s

Yes: 15 Vv No 2
RQUGHLY WHAT PIRCENT OF YOUR STUDENTS UNDERSTOOD?

‘ -

Average of 92% * s 3

3

STUDENTS ARE ASKED TQ MEASURE WITH: THREE DIFFERENT UNITS THE METER, CENTI-
.- METER, AND MILLIMETER DTD THIS CAUSE ANY DIFFICULTIES FOR'THE STUDENTS? r

& . ’.\ -
Yes: 1 No: 157 - R

. IF YES ‘HON MANY STUDENTS HAD DIFFICULTY?
P ‘ ’
N 4 students ’ o

\J

PAGE 6 ASKS EIGHT (8) QUESTIONS ABOUT PAGE 5, ANY.DIFFICULTIES HERE?

PR

' > .

»

Yes: 7% -, No: 8 . : ‘o

~

PAGES 9 10, AND'1T: NERE STUDENTS ABLE T0 READ DISTANCES CORRECTLY FROM -

r
. i

THE CHARTS? 1
Yes: .12 . Ne: 3 .

i

5 .- Y . : ’ '
6N PAGE 14 STUDENTS. WILL HAVE. TO USE A RULER. 'DID STUDENTS HAVE DIFFICULTY

’

CWITH THIS PAGE? - ., ., . c
‘!_ N Yes: 2! 'i No: 4 \ - M

PAGE 15 WAS A CHALLENGE HON DID STUDENTS DD WITH IT?

~ Most teacheré thought it was a good page. i
0N THE BOTTOM.PROBLEM OF PAGE 17, WERE STUDENTS ABLE TO FIND THAT B WAS

\
SN,

LARGER THAN A?




S

‘ NERE STUDENTS ABLE TO USE A RULER T0 FIND THE AREAS ON PAGE 217

~ -, Yes! QIZ ., No: 0
* S

pID PAGE 22 POSE ANY PROBLEMS? IF S0, WHAT7

27

No + 105 two teadhers mentloned comqﬂtat1ona1 probTems
'DID PAGE 24 POSE ANY PROBLEMS? I IF SO, WHAT? © | '

b

3

No: 10 . . '
WERE STUDENTS ABLE JO' COMPLETE PAGES. 25:AND 26 CORRECTLY?
Yes: 12+ No: 1 R o

t
IN GENERAL, WERE STUDENTS ABLE.TO DETERMINE VOLUME FROM 3-D DRAWINGS?
' Yes: 11 -  Noi 2 R |

{

IN- GENERAL, HOW DID JHE STUDENTS DO ON_PAGE 407

e
I

- ETeven favorable responses.
ANY COMMENTS ON PAGE 422

e Three teachers noted. d1ff1cu1t1es
Ry

ANY COMMENTS ON PAGE 43?7 ’{' R

Three teachers noted d1ff1cu1t1es

' _ WERE STUDENTS ABLE TO READ THE DECIMAL%_ON PAGE 447
Tes: 15 - | Ne: 0 -

" ANY PROBLEMS' ON PAGE 45?

.
/

There were .10 no responses, one teacher c1ted Tabe11ng as a
probIem

2

PAGES 49-52? A . e

L4

:HOlg MANY STUDENTS WERE ABLE TO FOLLOW THE DEV*MENT ON MULTIPLICATION

2

most of them: ,13 about: haIf ~ hardly aq; of them
‘ HOW MANY STUDEHTS*HERE‘ABLE TO FOLLOW THE DEVELOPMENT ON DIVISION PAGES '

\

53-557 ~« all: ' 1

mostf‘“y about one-haIf 4 - ,
'HOW -DID THE EXPERIMENT OF PAGE 61 602 -/

. Four teachers said. it was-okay, one theught it was excellent, and
four did not do it due ‘to a lack of time, <« .

18 2‘5

“ax " oA




' . , , o ~ & // / ¥
> N . /’/ ‘,/, ’
’ It ‘ o ) ‘ / ':' ‘L i , .
x ©"E.'RESULTS OF THE SUMMARY/ QUESTIONAIRE -
N . . o e L e, . .
e eTeIe o - Grade Five [ .
R T SR

* Excel lént éo.o Fair Poor Comments:

T w .

g Chi 1 dren ' erkbooks
. Genera] Appearahcwf 'p&ges
' , D1ff1cu1ty-1eve1 for my.class

%9 aboutlz t00-2-

1~ 0 easy right difficult
4 0 mtoootoo]0 -t ’

" Number of problems per concept * many few

". Facher’s Manuals. D

~ v Visual clarity - ’ 1. 0
D (pictures,, orgamzatlon atc.) - e
gl:" * Verbal clarity - 313 0 ‘0
- (Tanguage, directions, etc. ) . - e
Statéments of objectives & .12 0’;” ©.0 o
.Y \Suggested procedures act1v1t1es_' 2 L1307 §“0 ) 5-‘ .
“* . Measuring exerc1ses T 2 o 3% o)
) " Order of lesspns T I 12 8 .0° o
‘ Curf}culum, R o o ¢ RN
Flexibility rof curriculum for * L.t " :
children ofésdifferent abilities, . o,
interests, “etc. ) _ 0 12 4, 0
-~ . . §
Chﬂdren S. mterest during . . .o ~
use of materials ' 4 m 1 ' '
Metric equipment and other aids . 2 .12 0 , y -
N Adequacy of program for teachmg .' , '
_ metr1c medsurement concepts. 3 12 0 0 °
L  ADDITIONAL QUESTIONS \
1. Nas your training adequate to prepare yeu for the ‘task of teachind
» ’ - * . 0 .3
" THE 4M COMPANY?  Yes: 13 T No: 1 . . -
2. " Should THE 4M COMPAN_f be placed on the DOE instructional material 1ist?.
N ¥ ' : . : ‘. - '
' . o " Yes: 13 No: 0 . - .
M s .A . i Pl ’ \ )
H
= ¥
# [
' T, ‘
, S L '
-~ \ ~ N 2 3 -




) ‘ Grade Six . T
- . - i N + . .
- Si ,; - Ekcellent'Good Fair Poor Comment§: * .

_Children's Workbooks: - . (A "‘ ' ‘ s ¥

. . ..! 1 - ’,

General “appearance of pages g 6 10- 0 0 £00 5 about7 t00-3 -

D1#¥1cu1ty—1eve1 -for my class 1 4 2. °0 easy’ right difficult:
3 4 o t00pgtoog T

‘Nunber' of problems per concept | 1 many~ few

Teacher's Manua]s

-
-

V1suakfc1ar1ty ’ , 2 J2 2.0 .
(p1ctures organ1zat1on etc.) ) ) o -

) Verbal c]arity ' . 1 <15 1 ..0
(language, directions, etc.)’ ) .
Statements of obJect1ves 3 13 1 0’ .
Suggested pr0cedures, act1v1t1es 2 14 1 0
Measuring exércises i 4 12 0 :
Order of lessons 7 (IO’ 0 ) '
Curpiculum: - . S v e .
Fléxibility of curriculum for . oo e
children of different abilities, S )
interests, etc. o 14 1 0o . .
Children's interest during : t '
use of materials ' 9 .9 0 o0 _ "o

_ Metric equipment: and other aids .8 =~ 8 0 0 2
Adequacy of program for teaching ° ' o P S
metric medsurement concepts. 7 8 1 0.

ADDITIONAL QUESTIONS

-

1. MWas your tra1n1ng adequate to prepare_you for the task of teach1ng
THE aM COMPANY? Wes?ﬁ 13‘ " No: 2
2. Shou]d THE 4M COMPANY befplaced ‘on the DOE 1n$truct1o,"l materia]s 11st?
. 5 -14 Noi o
‘ Y J
. ' S .o . )

Iyl
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* = " F. REMARKS ON REVISION SR

. The evaTuat1on 1dent1f1ed severaT areas where revision was needed The .
- . maJor changes are 11sted beTow._ f PN

ol Grade F1ve .
1. Abrief sectTon onh 'Spelltng" and "symbols" was added to the 1n-« .
i\ ! = t N
' troductlon of the Téacher's Guide. . o - \‘
- ‘ v ,,_ "\ /\ ‘\
P 2 v Student Progress Tests were included 1n the Teacher s Guide: Lo
3 w v N »3 «
3. The Suggested Procedures and act1v1t1es sect1onsawere'rgv15ed

-

o in an attempt to strengthen areas_ofwweakness and .detected by the Post—~

s
°

tests and teacher comments R ‘o * - , N

M «

S '. ‘ - "4, Section 4“"Dec1ma15 Measur1ng and Writing", was changed to
J ':s1mp1y "Decimals™.  The or1g1na1 obJect1ye'ca11ed fbr the students to
measure With a Cent1meter (or m1111meter) ruTer and record the measure- .
,ment as hundredths Xor thousandths) of a meter Students did so poorTy
on this objective that it was eljminated It was rep]aced“ﬁ1th the fol-
‘Towing objectivef -"Gtuen a measurement in dec1meter, centimeter, or milli-
meter, express it in terms of meters R . A

5. For practical reasons the number of-pages was 1ncreased from

.. y .
‘60 to 64. o o e
s . ' r ' k,
. ) 6. The equipment - 1ist was'%r1mmed to make the program less expensive,
A . » . . :
= ',, . > N 3

< to install. .’ . . o - "
‘ L Grade Six . ,/—j’flﬁba

1. A br1ef sect1on on "spe111ng and symbols" was added to the intro-

v

. . duction of the Teacher s Guidex. . . . . [

2., Student Progress Tests were added to the Teacher s Guide.

- The "Suggest Procedures and Act1v1ty" sect1ons of . the Teacher‘s

o ‘Gu1de were. réwritten in an attempt to strengthen the weaknesses detected

¥

by the posttests and teacher comments. For example, a greater emphasis

ERIC 7. ST R 1 . :




Was p]aced upon»the correct usage of symbo]s and on convert1ng.from one

- s, . K / . A ~ o
. q -

metr1c unit to anothera v : "’ﬂ .

] . -~ - . ¢
«

4. A page w1th climical thermometers - wh1ch show from‘BS to 43°C -

ot

was added to the student bookTet. P .

B
5. For pract1ca1 reasons, .the number of pages were reduced from 68

i

. to 64l_ This was accomp11shed by'deletlng nonessent1a1.pages. .
/. ‘ - )
' 6. The equ1pment list was trimmed to make the program Iess expen-.

s1ve to 1nsta11
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"¢ - ° PART IV: TESTS ON U.S..CUSTOMARY SYSTEM OF MEASUREMENT - C

~ . - ‘ -

v . . "L - . -

‘In add1t1on to knowmg how ‘well students performed onseach metric ob- - l
Q‘ ' Ject1ve, we wantgd to. know 1f ’fHE 4M COMPANY was prov1d1ng nadequate 1nstruc-. o, '

t1on in measu/remént That is, were students studying THE 4M COMPANY hearn- X
. = - i),\

o~ 1ng as mych~ about metrics as riular stud&nts were 1earn1ng about the U S )
o Customary System of Meas‘nrement'? , ‘. . T

. ) '
c - . ‘In an attempt to. answer thas question, the fifth and s1xth grade metr1c ) / /

posttests‘ were converted to tests on.the 4.S. Customary System Each metr1c -

item was converted to a simiTar item using U.S. Customary un1ts‘. To ensure

N a 3
' ’ fa1rness, copcepts and skﬂ]s from regular fifth and sixth grade math text- A

7.

) books were used. The tests appear in Append1xes G gnd H . - )
L. . ‘ )
o . The tests were adm1n1stered to the fifth and s1xth grade students at >
. ) N

(wo e1ementary schools in’ Hono]u]u which teach the U,& Customary System ’

. . as part of the1r regu]ar mathematics 1nstruct1on The results are sum—’ -
, - e ’

-marized i# Table 5. . . . SR . Yo




; cTn
' ' Tab?e'% o,

Metric Student's‘PerfGrmanEe on Test of the Metric System/Regular

Student's Performante on Test of the U.S. Customary System
: \
Percentage. of corrett responses by item:
Grade Five Grade Six
méf%iq. _regular metric regular i
N =445 'N=182° N=4d28. N=143 .
. 924 - 68.3 481 . 40.6 .
e 69.5° 753 774 53.8
- e 9
75.3 59.9 88.4 56.6
89.8 76.1 - | 8.7 74.1 _
. 97.6. . 74.6 5 L 93.7 88.8 ‘ .,
\ B 4 "/‘ ya .
s ’ B 7 /, — . ar -
, 91.1 26.5 . 8.0y 69.2
65.5 . 35.9 83.1 88.8
.24.5.- 7‘21;1 79.3 28.7 .
Ti95.9 923 7. 70.7 35.0° .
. ‘. ,
92.8 88.0 L0t 1.2 o
.92 59.2:% L .o, 18 T3 .
— 88.2  ,60.6 L AN 18.2
78.0 4377 97.9 39-.9 )
’e . : \ﬁ-/ B : y
‘741 35.9 81,6 © 58.7
s N . S R . N
1 g5.6 3.2 . 9%6.0 ¢ -86.7
62 '38.0 . *9.5  84.6 ,
©78.2 4.2 7.6 N 4.8 g v
.8 ,
—8772-~,  52.1 . 78.7 25.9
\ r. 3 /
B L I AR




=

o ‘ o ' L. < . .
(Tablé 5 continued) ~ e - - ) - ?:’/j‘ T:
- ' Grade Five | Grade Six
‘ . betric | regular - ‘metric  regular ’
BT 85.6 3.7 89.0  90.9
0 w4 62 g 6.3 _
21 95.2 930, . 736 - 25.9 ‘
22 w0.5° @82 - . . 6.4 3.2 '
23 95.9 , 93.0 h 7.3 88.8 -
u T3 ¢ 2.8 S w13 85
) 25 5.0 465 o T s -
e . o . 91,8 62.2.
27 . | T 500 46.9
T R VO - eas ~ms ot
™00 29 R \ o N4 7.4 '
I , T s3 wg
Average  © 79.5 , 455 o . 813, 57.2 _
‘Percentege .. , - @ =
r _ :
- For bdth the f1fth'and sixth grades, students studying metrics in THE -
4M COMPANYloutperformed students study1ng the U.S. Customary System in ‘ °j -
- regular textbooks. At the fifth grade 1eve1, an average of 79.5% of the ‘
a students study1ng THE- 4M €OMPANY responded correct]y to each item, but only E
45 5% of the other students . respondad correct]y to the items. on the u.S. 4 5'
Customary Systerfy. th the s1xth<grade lavel, the metr1c students outperfbrmedéi

v
>
-

the’ other students 81 3% to 57. 2%

On thesbasis of this data, 1t seems safe to conc]ude that students
m, *

Q studying THE aM COMPANY Tearn more about metrics than régu?ﬁr studentSf

N

-~
¢

{

learn about ‘the U S. Customary System.. ~ © T - . T ‘ o

. , ‘O ”252‘) L . '

“
L
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A further quest1on arOse If students learn metric, will thej be at”*'

“a disadvantage 1n dea11ng W1th U S Customary‘un1ts during the transition -

from the U.S. Customary Systeﬁuto the metr1c system’

-
L]
2

o In an attempt to answer this quest1on on the‘U S Customary un1ts

", <° which were*adm1n1stered to the f1fth and s1xth grade students of Wa1k1k1

. . E]ementary Schoo1 _ane of the seven metric p11ot schoo]sﬁ.tge results
are summarfzed in Ia@]e 6. . N ' ] ; 4
, | e Sl — BT
- - - . Tables
' Metric Stﬁ%ent'slPerformance on(Test of U.S. Customary-System/
S ) "Reguigr”Studeut%s Performanee on Test of U.S. Customary System
"(_ e o 7 . Grade Five - . C E Grade Siy
. ' RN < metric regular g metric regu]ar N
L : . N=&  N=1Z .. Uz 143’,
- Item - :
oo T e s el o~ 416 406
A T I T . st 838,
2 42,6 9.9, . 76.2 56.6_
C s 761 T 90 74
. w2 s 952 888
T a4 6.5 i sp9 - 9.2
. 278 3.9 ! Tos.x 88.8
*g‘ 16.7 R 857 287
s %.3 92.3 ’ 69.0 3.0
TV P X N 8.y \n.zj
o, e 9.2 R (S
12 796 _ 606 U © 50.0 18.2
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B (Tab]éfﬁ continued) .
S

- ‘ . Grade Five ' ,'h Grade Six

A}

»

"
. &
” T

Item [ - o ) B <N

i
{
P
|
!
i
!
!
)

. o . P N
metric regular’ . metric regular

r

43.7 ' 64.3
S 81.0
100
1100

35.9

78.6
7.4
95.2 .
1970
" 78.6

e

54.8"

(i

76.2 .
83.3
* 73.8
95.2
. 92.9
100
78.7.

;i )
Avérage
Percentage




The metr1c students outperformeiigae regu]ar students: 61. 3% to

-
.

1eVe1. A surpr1sing resultl

4M COMPANY actually learn more 3bdut the U.S. Customary System of

‘measurement than do students $¢udyiﬁg/U S. Customarx,units‘in'regular

mathemétics textbooks. "Why should this be so? , ‘

"t

In 1970 the/U S. Métr1c Study/inter1m Report on Educat1on found-

that the treatment of,measurement 1n ex1st1ng elementary school math-.

ematics textbooks wds woefully 1nadequate The. resu1ts of'th:s study

-

appear to support that observat1on >
Y Q‘/.? o L r"‘l‘u ’ﬁ‘.ﬁ"‘w
. o ]
A}
] + r,
w
. -~ »
[l ) . 4 ¢
' 3 ‘ /

. ,
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!

4
S 4 -~
A‘h . - —
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; : .
. 4 '

o ~/ \

.

' It thus appears that students studying the fietric systém in THE

45 5% at the f1fth grdde level, and 78.7% to 57.2% at the s1xth grade'




»and the students outperformed regu]ar students even-on tests on® tﬁe YiSv

o . UPARTV: DISCUSSION T . o/

The results of the'p11ot tests'are encouraging: ’ An'average of about ' ) .

80% of theastudents responded correct]y to fhe test items>on the posttest,

t &
o .

Customary System of_measurement. - o - -y .

&

In addition to these pos¥tive outcomes, several other_interesting_.
‘facts. should-be mentioned. Because the metric“systém is decimal in nature, . .
THE 4M COMPANY teaches computationﬁwith decimals as a practical applica- .

\Er

tion of metric measurement Students who had stud1ed "THE 4M COMPANY out-

z A
////p performed regu1ar students as follows: ’ s .

Vi

, level, the differenée was grpater,nBS 7% to ““11 2%

(4

" Fifth Grade *Regular S1xth Grade Regular
.. 4M COMPANY  Fifth Brade 4M COMPANY" Sixth Grade

e

The d1fference? are partieuﬂariy }arg at the~51xth grade 1eve1 on
the multiplication and divws1on prob]ems / '

. A unique featUre of IHE‘4M COMPANY 1SJthat 1t teaches students to

draw. three dnmenS‘éna] f“gures as preparaﬁion for studying vo%”me "When . ;.

" THE 4M COMRANY f1fth grade students were ab]e to do 50, but only 31 7% of

the reguiar ﬁ1fth grade students were ab]e to do so.. At the sixth grade

e i - ’ .
Thus “THE 4M COMPANY te ches other va1ukole_sgiffs in addition to .  °

measurement skills. 5 ’ . “ . ° ’ ’

. A . ,
- .' .
e ' . . . . )
Asd
vt * J v
" . .
. ' . . Al .
.
.

Y

'IQElE ~ Students Students - Students - Students:, .,

\ Add1t10n of decimals 1 T 9579 92.3 . 96.0 86.7 .
Subtraction of decima]s l 92.8 - .~ 88.0 . 94.5 . 84.6 /;;//\§
Mu1t1p11cat1on of dec1ma]s 85 6 ‘:77.4 + - 44.8

»Division of dee(mals i 62 1 :;' ! 78.7, 25.9 -

, asked to draw a three d1mens1ona1 box (or rectangu]ar so11d), 88.9% of ) - [/’”,
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wAppendix A: "Sample'of iterms-on 7 N
. b Fifth grade pretest -
. * . . [h . “' . ' Y — ,K.
* ' " ! \i‘ -
. ‘ ’ oy . " l ) N \ , . .
o - Use your millimeter rulér fo ¥ind the length
‘ ° - of this nail. Record your answer in decimal -~
orm as thousandths of a meter. .~ - . =
B "Elﬂl“' ‘f —— - m ‘
S Add. _’ Subtract.
‘ = - 1.325 - - 32%2
) ~/ +Z.l4-2@' ) _—-!. : .
| - ULL " Find the perimeter:.
b X . o
‘ o cmn 2 .
i : . ;

¢

E) 3 hd

) S R . 12.cm

* Use Jour centimeter ..
ruler 1o find the - -

- perimeter of this triangle. . -
_ cm - -
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v N

.*  Appendix B: Sample of items on
’ ' " Fifth grade posttest

x

~ o~

- M Use your nulér to find the qred. Area=

y

~ T
= .

i

—
]

H

Lol

'"EZ@' 4 675 x;n_L"; .

>

Ty

. How much water ?-
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Appendix C: Sample of items on Z
- g . Sixth Grade pretest

| Write the symbols “For* these Units.
a- kilometer -

J % hectoliter .
EE y Wm‘re the um+5 for +hese symbols

.

cm =

Circle the best unit for measuﬂng the
distance from New York o Hilo.

- mm . 4 cm . m km
6- Defermme the pemme‘rer '
- 6c:m. | . ‘
L] l _= ’
Yoy £l P o
Q O
<& . 3 cm
| i

6cm
?@ Csr-cle the best unn“ for measurmg the
. -.. . =~ adrea of this ﬂoor

; | km? - m? ., cm®
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. Appendix D: Sample of Jtems on J
* P Sixth Grade posttest o ¢

.
- N . v‘. *
- . v .
. . . .
© g N . ) - v /
c’y ‘ £ ‘ {
. . ] ' ‘ s .

4

EE‘QD Wrrl'e ‘rh@ fiext four decnmals

0559 | ¢ 7
R Jzas* o 2.845
| Sy +2732 —1.123
Wfe x 08 %1 2EE32
. - . SNEE RN )

- Zé’)@ Circle the besT unit for wexghmg an
'mg. -~ g = ‘Kg -’ |

l For. human bémgs what is fhe norinal "
" body. +emperafure? - C

I o

elepharﬁ'
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A=
b
4
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Da]
SO
v
L]
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Appendix E: _Sample.of .items on ' K -

Fifth grade Progress Tests

\ \ 4\' ¢ ’ ) oo "’ X
539 é%:me‘rric prefixes and symbols

é.L,IS Draw lines 1o coﬁnec;f each prefix ’fé‘—jfs
“ . corresponding valve. =
centi {000 "
deci - 100 |
o deka - 10 .
~ s hecto . 0Ol | o
0 kilo . 001 S
milli 000!
Write the symbol. -
decimeter
.1 milligram

Write the units for these syrmbols. /
» km means. e
bcl. means -~ ’
; N
\ ) |
4 \ s
R ol

P
~
El AN 4 .
.. .

.l



Appendix F: Sampl 6 0f items.on T
R Sixth grade Progress Tests

-

m)ﬂm- Add /subfram

Decimals
Sub‘rrac’r

m L 9851m
m "~6237m

[ 4

47
ol

Fill in the nék‘r. four decimals,

- -~

5998 _-: \J I |

\

N

%ghlﬁ” BB Mulhpl / Divide
S Dec;uma 5
hg&w ‘

3
X 5.

6 T
2.~ 0232875




' Uée your r'uler o measure \{"13 lnsecT \J a

e ‘ ¥ E ’ ‘
Appendix G: Sample of items on Fifth grade test'on
- U, S Customary System of MeaSurement
1
. . - - \\
. - , v H . | . e ’
gga Write #he word .

your macher reads. B ;~

% Draw hnes To connect each preﬂx ’ro x‘fs @
| corresponding vaive. »

| | yard __ 4qucr'rs’ L
< . lfoot . 2inches . . - s

—_—

’ - Imile- 5280 feet o

- lgalion . 36 inches - T e
lpm‘r : Zcups,_ P

Wrn‘e the symbol. = T
é?% gallon____ e \7 W
Write the unnL N AT P, '
~lb. .means—— e

Use Yyour ﬁuler o maasgre +he penc:l TN

\
k Te=E] L o .t d “ . . ) .
. - T -y BT «’x . . ~ . >~ .
3 - -
g >t , . in ;
hd [ - - o f .

ey

ad
.. "'-,gs‘l
x"/

- rs ‘ " ‘-
» e > .
4 O. Lo
P A L -
. - .
« ~ * rJ
.- . dre
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DL Appe'ndi.x H: Samp]e of items on Sixth grade Begf on |
oL . U.S._Customary System of Measuremeht ~ A ,,'

: s . .
. N .
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-
Yoom . “/
* ’

@ _— ‘ B N N
‘ v N < : ~ .
: <

'
g ) - A
- . ] .
'\ . o N ) - . _ L

. . - P ¢ N
' N C * | A
’!-“ - . ‘ L]

H

T S . r’ »

e P erg‘the unrfs for‘ ‘rhese symbols )
[ ) OZ&. L ' - . y

- @ mi. , : < S
o Circle the best unit for measur‘mg +he e

’j - dasfance from New York to Hxlo A I

oL i v o miog oy
( ‘ Defer@me ‘rhe per‘tme‘rer‘ e '

I

‘:9?‘&" . ~ 52“0 « T .“‘h- \ co Lt

. Q\’- ' . . \7‘,“’ ‘ _ - - _— . . '\
k 3 ."éN‘ ' ,'i, - ) M,;.”_ . . '..“ .
oo-: 8 te ’ ' e ¥ ' 5' ’ . . o
e N " .
- L N ¢ ,‘_'. : . -T . 3In. y , - P » , ,
,'\ . ( X .. . .a\. h
N ’ 1 ’ - . . \
%@ Cnrc:le The bes+ unit for measury\g ’rhe :
\ . area of this foor: . o
’ LT ‘ sq :n,, 5q. ft.“sqmi. ., .
; .. ,\ . ', . 5 - ‘. | ‘ s l o
- .o . - - ) , ;
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