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ABSTRACT

a

7' tTHE 4M eDMPANY is an elementary school metric Measurement.prograk
being developed by the University of Hawaii.with the coOperatIorof the
Hawaii State Department of Education. Inprexidus years the kinde'rgarten
through grade four portions of the am had been pilot tested throughout
the state. During- the spring of 1977'the fifth and sixth grade portions, of
the prograth were pilot tested i,p the following schools with 932 students:
Waiakeawaena,School (Hawaii ,District); Iao And Wailuku School's :(Maui District);
Kaneohe School (Windway'd Oahu); Waikiki School HonoluluDistritt); Eleele
School. (Kauai District); Honowai School (LeeWard.District); and Webling'
School (Central Oahu).

F.

The evaluation design included the following procedures: .

_1) Preteits and posttests were administered to the students;

2)' Progress tests were administered to the students during'
the instructiorial - period ,in order to monitor studTit'progres

3) _The.pilot teachers recorded their daily eXPeriencerin a
Log'Book; and

-&
41 Tests on the U.S; Customary wstem of measurement were

administered to t'Wo control schooli and to ope-ptlot school.

The major results were as followl: , .

. .
,

..,- -..

1) 'Across all items on the posttest; an average of 79:5% of the
'fifth graders and 81.3Vof the sixth graders responded

.

correctly to each item on the test; .
.

.
, .

2) Students studying THE 4M COMPANY learned significantly More
.about the metric system thanregular students learned about
the U.S. Customary syhem'of measurement; . &

.

3) Students studying THE 4M COMPANY learned significahtly more
? about the,O.S. Customary system of measurement than did

regular students.,

4
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Introduction

In April, 1972, the.HawAii State Legislature:passed resolutions

'requesting the College of Education, University of Hawaii, to-pilot test.,
the, teaching of the metric system in the schools of-Hawaii. In response to

itiese-resolijtions, the COE's CROG established the Metric Projeot
0

existing textbooks did n6t give adequate attention to the metric system, a

decision Was made.to develop and pilot test an elementary school metric

q.

measurement program.

'The materials underwent a cycle of three trials with students:.

.1rat University Elementary School;'2) at Aliiolani'Elmentary School; and

3) at seven elementary schools, one from each district in Vie state: During

the final pilot test, Student

records of their experiences.

performance Was monitoredand teachers-Icept

The K-3 materials were pilbt tested during

the 1974-1975 school year, the fourth grade materials were pilot tested during

401975-1976"school year, and t

pilot tested in 1976.:1977. This

fifth 'and sixth grade materials were

eport summarizes the evaldation of the

pilot testing Of the fifth and .sixth grade material's.

,
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Description 'of 'Evaluation Procedures

b. . In March, 1Q.77,. Metric Liaison Teachers from each of the seven liilot ,

%.

.
. AP .

,

school?; (one lchoOl 'in each' of, the itaWs seven scbliol districts) met -with
. 0' rte,

.

the metric project staff to plan/the pilot testing of the 5th'and 6th grade'

.0, ,

A
. . ,

II .

1

., .portions. Of THE' 4M COMPANY."
. .

Each school was provided wjth.metric instructional materials, stpdent
.4

bookfets,'apd teachers guides, and the Metric Liaison Teachers conducted c
.

orientation sessions for teachers in'thetrespective schools. The pilot
/"`

teacheri then presented the program to their students.'

When the viot esting was oompleted; the Liaison eaaison Tdhers again met

Witk.,the.metric project staff fon a.debriefing session.

*
'Four evaluation activities. were undertaken as an jntegraljariof the

pilot testing:

1) Azetes,t and posttest were written to measure each objective in

the prog9m. These were administered before and after instruction)

'teachers administered progress tests which were designed to monitpr student

.learning at key checkpoints.in the program; 3), teachers were provided with

. .

Tog books in Mich they recorded, on a daily basis, theirreactions to the
.

r.

,

, material; and 4) tests on the US customary syStem of measdrement'were written,

and these were administered to fifth and sixth'grade studehts;lb two eler tary

school's which, had studied measurement from regular textbOpk:i

These same tests were administered to the fifth and sixth grade Students of

1

, Waikiki Elementary SchdoWone of the seven metric ,pilot Ichdpls.

v.

This report summarizes the dutdomes of these evacuation activities.

_ ,.., ( .
41 ,
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'. PART PRETESTS I'POSiTESTS`

Prior to iosruction,;pretests were administered te all '-studen'ts, and

upon completion ofinstruction, posttests were admirdstered to all students.

The results are discussed telovi.
. . "

I

Grade Five

1.

.

The fifth grade tests (see Appendixes A and B) contained twenty-five

.
. .,-

,items. Both, pretest and posttestmere administered bytthe classitom teachers

who.read the test instructions from a prepared script. Table 1 summarizes

the results:.
, .

4

1

v
a 4

' i

44 \

.

I.

3 ,.....,-
V

N



g

t

.

4'

v

- f Table 1

Fi-ettc Grade Prestest/Postt4t Scores

.

Item

1

2

3

4

t. 5

6

.7

8

10

11

.12

13

14

15

16

'17

-

18'

19

. 20

21 .

22.

24',

25 .

Average

b

N =.445

Percent'of cgrrect

resportse's or pretest'

, N = 445

' Percent of correct
res,ponses 'art posttest

-
,

'Net' '

Gain

"75.8

11.2

92.4

t 69.5

4.6.6

+58.3

75.3 +42

66.8 89.8 +23:0

82.1 97.6 +15.5

91.1 +11.1

22.4 65.5 +43"-.1

1.8 24..5 +22.7

91.5 +4.4

89.6 92.8 +3.2

82.3 92.2 +5.9.

72.0 88.2, +16.2

34.0 7/3.0 +44,0 .

.; 27.9, 74.1 +46.2

85.6. +1.4.5

19..4 62.1

11.:7 78,2 +66..5

60.5 87.2 +26.7

27.Q 85.6 +58.6

74.9 90.4 +15..5

88.8 95.2 +6.4

15.6 60.5 +34.9

'88.6 t 95.9 +7.3

0.3' 77.3
.

+77.0

.. 50.4 54.0 i +3.6

51.1 f 79.5 +28.4%

.4
ro
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4 '
4, - ' . % 1-- . ......, i

_.
% The hurter of correct respOnses4per 'item averaged 51 ,1% on .the fsretest

. . ,,
, .,

: ,
,

A , . I
and 79.5% on the posttest. This an Average( gain of 28.4%. per item.1:..

6

. , ,
i ,

Seven items fell below ,the pree'Stabl fshed 75% success criteri ts,,.. ,

.,

, -
.

416

0,

these, five were.judgedto be suitable objectives, and amore car ful and ,

thgrough development of the concepts inyolved were added to thelTeach r's

' -

Ihe other two objective's - measure in 'centimeters (or mi

And record' the results as hundredths (or thousandths,) of a mete ere Ili,

eliminated fr.= the program. -

o

,

4



.
,

-

a;

dre#,Sfx`

The sixth grade test ccrrNt iriedk-thirtji item
,

Table 2 surinarito the results.

yi

," .

. Table Two.
,

..

SixthGrade Pretest/Posttest Scores.. -

seeApperOixds C and D)..0r

r

T# N = 428
. ,.,

. . -
.Percent.of correct...

Item a responses on pretest .

. ..'

.1

,

37'.9. '
.

.( 2. .- , 37.7, c ..

3 . 33:9 /
st 4 . 54.5

5 .71 64

-.6 k 75.3:

7

.,_

52.2 4 4..

8 37.2

9 32.8'

10' ,5; 5

1.1 4.2,.1

12 % 24.1 1

a

13 83.0 .

14
.

, 59.2

15 91.9
.. . ,.

16" ' 88.8 94.5

17 47.7

' 18 26.7
.

li
15 59.4

'N = 428 .

k- Percent of correct -, Net

responses on pbsttest Gain

.
74,..1 .

- - +36.4

1
88.4-. 1 , +54.5

:-

81..7 4 I +27.2
,. .,

48;1 ., * +10.2

93.7. "a 4 +29.0

: 88;0 . .+12.7

,
' 1 83 . i +30:9

# 79.3. \. +42.1...

to 97.979.7 .

1

'- g4.o .. +,66-.,5

...
78.1 . +36.0

71.5 , ,, +47.4 .
, .

97*.9 +1,..4:9

c,/
pt.§,

, 41
+22.4

.....

96.0' +4.1
4

1-5.!

77.4', , +29:7

. 78'.7 4-52.0

,,

+29.6'89.0

I

/ i... ,

.
4

04

0 :6 1 u
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.

(continuation of -Table 2)

Item,

. ;
Percent of,correct
responses on pretest

16ercen

re6on
of correct
on posttest

Net
Gain'

,20.

21

, 22

23

*. 24

1.2.

. 23.4,

30.2

42.4

3i.5

- 74.3

73:6

*. 69;4

. 71.3

87.3.

+73.1

+50.2
.c

+39)2.

+28.9

+55;*

25 55.2 75.1 119.9

' v
26 63.1 91..8

.924 50.0
.

,/

+40.6
,A.

.28 78.5 93.5;u +15.0

29 67.6 91.4 : +23.8

30 .75.3 94.3 4 . +19 :CC

'Average '63 .6 81 3 +29.7

,The neer of correct response; per item averaged 51.6%

and 81.3% on thePosttest,an average gain of29.74.perttem

Eight, items fell below the 75%.tuccesscrite'ripp, The
,

posttest gainson these eight items was 44.2% (as compared to

,

on the pretest.

average= pretest /.

29..7% for a1)'

other item's): .After analyzing. the .Pilot Teacher's log nooks; a decision

. was Made
,

to retain these objectives: The Teacher's Guide was-rewritten

to place greater emphagis on'these objectives.

ti

), s
4

7
4
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b Pfk Rp .PRQGP;ESS -TESTS
' .v

.., - r 4
. 46

6 J ' % ,
0

,... 4Y 1. - ,.. , 0
. , . 8 kr- ''. 4 6 %

, . . , 7 4 .. ' IA /
, , . 4 A ' 1 r t. a

' S x- progress te§ts,Nvere Adtninistered during the course of the pilot
., .:- ' . ., t, .,...

testi gstO prOvaelittviin,11:(nces or` student progress. -Each test covered
. , 4.e ' from one' to- three sections of study. , '.

. , 4.
_

) -- i .

/
Grade- F i ye*1 .. .-

. . , ;
/ 1. 8. .

'The results of the-fifth grade Progress tests are surnarized in Table.
- .....

, 3. Thbre were fourte4 sections in the program, but no 1.ests were adminis-
.

tered for sections 1 and 11. irendig E-contains the fifth grade plrogress

tdits. ___

. S ''1116.."
.

i f

v.

fable 3" .
I 2 - 4,

. ,

Percent of Students pas-sing EachItem on the rrogress Tests-
..

4

4#

.

Siction Sample Size -Item 1 Item 2 . Item. 3 Item 4 Item 5

2 N = 354 , 70.4 '68.0 67.6 ' ,72-.6 , 67.6 ".
l

0 ' . ..
3, -N-= -354

r'
g5.0 . - ,

4 \--4N -= 362 k6.6 41..8.

. / 5/ N = 362 9 . 89'.5
)-

6 li,= 337 ",.. 942 ,. 87.8../.3 : .-

7 , N = 353 . 78..2 73.7

8' N = 353 70.3 87:0
. .

t,.. 9 N = 353 64.0,0 66.9

10 ,N = 365 93.7 '8422 .

. .

12. N =. 365 88.0
. 4"

13 N = 365 = 89.6 93.'5
. , ,k

14 , =.365 98.7 95.7'
. ,

The average across all items is80.0%.

, ,

3 .

ra

7.

;

-

a

4
6

e-
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Crade.Six

:1There§Ults' Of'the sixth .grade .fl.rogress' tests (see Appendix F)-aresum-
r

mart7ed in Table 4. There were' thirteen sections, kit no progress test was7

: administered section

' Tabfie 4

Percent of Students Passing Each Item on.the

..-
.., .... . .. .1 . .

3

.

.1

.

r.

.Sec tibn , Samp14*-Sjze Item 1 Item 2

2 N-= 3)34
,- . _,.

.3843 . ti- =

.:4 4, N =.384

5 N = 425

6 N = 425

7- N = 396

8 N .=,395.

9 .,
V.

N =`. 396

10 N-= 38T

11 = 381

N = 398

1 YTh N ;, 398;

, .81.0. 79,2 ..
,

'''92.2- 74.5 .,
.

96.6
'111

Tests
41

Item 3 'tell 4

80,.8 79;5

a'

1,81.9

91.8 .

...-

83.6

97.5

67.2

87.5

71.4 -,,

62.9.

79.9

79.3;.

90:4'....
7.4 0,-

:,

84.6
-..

'85..2

77,7.

59.1

62.9'

79..9

..s

0

74:9. .

'65.4

' 60 A

**

p

4

e ayArage across all items was :78.8 %.
. .

"-n

.94 D.

°Ft

s.
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PART PILOT TCHER'S LOG BOOKS

.1 .

, ,,
r- .

Each pilot teacher' was providawitfra*pilot:teacher's Tog bOok.

t

-

.

. .

this sect4on summarizes the results.

A; INFORMATION ABOUt THE PILOT CLASSES

Fifth,

.

Sixth'

1; Total number 'of students in,piliidtest 401' 447

.

2. Total number of classes participat'4g:' 1 17

3. Ability level of students (#.of classes)

Above average -1 2

Average 3 5

Below average 3. 3

Mixed 9 7

4..Percent'of students who had particjpated'in

pilot pst-last year

6

5 Type of class

Self-cOntained

Team

I

70.2 ,0

. . 7 11

mber of teachers who had attended a 16-hour

tric workshop.
a

7. Number of teachers who.had not attended as

.

16-hour metric workshop.

8. Average number of minutes devoted to inathj

a

each day.

4

4

1.

.9

7-

9

47.4

4

. 7

8

9

4.7.9



f

11

o

B. AVERAGt NUMBER OF CLASS PERIODS PENT

ON tAiCH SECTION OF, ME 4M COMPANY

,...

I

Secti'on A

i

-,

*

.,,'
TOTAL

.

'

Fiftb

..*

.

._

,

4,

4'

'"'

.

,,.

4W

,,

.

c
,

Sixth'

lw

-4'.

.

0'

'

1

3

4

5

6

7

8

9'

.10

11

12

13

14

15

v

.

.

1.1

1.4

1.1'

Q.8

1 .0

11.3

.1.3
,, ..

1.3

1.3

1.3

1.4

1.4

0.7

0.7

1.3

2.1.

1.4

1.9

'1 .3
..

, 1-.6

'2.2

2..7

1.4

1.9,

2.0

_.)..0

1.0

1.5

17.2 24%6,

'C. SECTION BY SECTION*TEACHER COMMENTS

The lOg book provided space for teabhers to -conrnent on each section

of the program. Their comments .are sumariged in this section.

Grade ,Fiv(,.

Section 1:I introduction
. , .7,, ,

, .. .
f

. Several teachers suggested that the students be given blank,charts ti

tfill in. This was done in the revision.

11 15

N
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Section 2: Prefiltes ,and Symbols

"10

0

*
, Students encountered some 'difficulty .in distinguishing between upper

r

. a.

case arid(iOwe case symbols. revision contains a special. page on
-

Ott topic.

Section 3: 4.ength

'six teadiers'mention0 the fact that itUdenti diOn't know the names of

.the Hawaiian Islands:' That was, he purpose of the lesson, to' teach a
. .

1 i ttTe geosraphi. ; .

,,
.

Section 4: Decimals '

,,.., -
,

c
This was the -mos tli i ffi cult -sei on in 'the program.

..
.. ,

neral were'-uriable to-tmeisure in millimeters and record the results as. :.

,,.
.

,

,., ,

:. a three,place decimal. This objective' has been elDninated from the
.

,

.

Students in ge-

prOgrani. .

'Section Add and Subtr4tt Decimals

. This was an 'easy section for all students.
. - -

,Sect Perimqter I_ -.,

' Studeilts' had no ,cigfficOty'Witk.perimeter. They especially enjoyed

measuring the8figures 'taped' on thefloor.

Section 7' Area .-

-,,

Two teachers n e

. ,

Othetiirjse there were pO'probl ems.

students were confusing area. with perimeter.

;14

Section 8: IultipTication of Decimals

Slower students-AbUntered difficulty with multiplicatioiii

revision 'recommends that teachers review, multi?li.cition b

start*ng this -1 eidon

Five teachers* made faVorible comments

, from 'Square miles to square kilometers.

on converting areas of count
.

- ?0, 12 .1 ,

tf

"7.

.1
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-Section'9:- Division of Decimals,

. As with multiplication, slower students had diqiculty. Others did

well
2 .

.,
g

\ ,

Section 10: 'Capacity
,

Two teachers noted that slower-students made mistakes in converting

milliliters to .Liters.

, A

Section 11: 3-D Drawings
,

This was a popular section., Teachers tied it in with geometrtc,con-

cepts.

Seition 12: .Volume

Several:teachers felt the concept'was too'difficult,for students.
4

Hawever,.students did well on this Objectiveon the pastteit,
, *Pt

Section 13: Mass

S ,

-This was popular with the students, especially the actiVities,inyolv-
.

ing the two-pan balance.

Section 14: Temperature

. %Four tedchers mentioned` that" they did

t
felt it was dangerous? Otherwise the

Section 15: More Metric Prefixes
r

.

o,

not use hot water because ttiey
.

t,

comments Were, all favorable.

Teachees ilk/Iris lesson because it provided a good reyiew.of the

i
entire program.

Grade Six

"Section 1: Intsoduction ,

''' --", , .
.......

The students enjoyed the cartoons and puns, and in general thewere ,

1
f

able to understand how the metric, system of Pr'efiXes work.
4.

Section 2: Symbols

1,/ Most all students learned the symbols. A new page on correct symbars/.

was added to the revised.edition.

13
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Section-3: Length

Severi3 teachers expressed concern atoout-the format of page 7. It

has been redrawnsto avoid confusion. One teacher said that students s'

wanted more instruction in' the workbooks.

Section 4: Perimeter

This sectionwent well with nearly

were made.

Section 5: ,Ada

Se4eral teachers noted that slOiler

I

all students, and no major comments

studentsad difficulty rememberidg
?_

ho0 to use exponents. Page 24 caused some problems, and it has been

deletgd froethe program. It was, also suggested that the geometric
, . .

figures bd,label AILCiD, it'd. This has been done in the revised

edition:

P

Section 6: T-D'Drawiliggs .

This section was very popular wi

was diffidult for some students.

CO'q
.edi ions.

Section 7:. Vol ume

4

thtstudentsibiit making
/

Thii Ogg4 was changed

4 w 0,4

Two
i

teachers sugge;ted more practice was needed. b. ethe revised edition,

a more careful -10104p* was. 1.1166ded. . 4. ../.

3-D letters

in the revised

0

,Section 8: ,Capacity.

this point one teacher commented that the cartoons were

Stud* enjoyed this ectfon but took a lot of:time.

,

" Section 9: Mass
, OK

#' ttudents efijoyed.the mass activities.' Two teachers felt that page 43

too, violdnt.

cOnfusedsome students: Three teachers mentioned'that,time was becoming
s

e fittor,'and.thetwere rushed.

.14
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Section 10: Add _and. Subtf.act Decimals

'This wes easy for nearly all stunts.

Section 11: Multiplyand"Divide Decimals,
.

-4,
,., Three "teachers requested more probleths to work. ,

--
.4%.:,

S
. I a % .ection 12:' Conversion 4.

V P.. 4

t ,Ten- teachers noted that some ;studenits encountered difficulty, gspeciallY. ,
t. , .. .

- isV .1 .

when zeros had' 'Cc) be added to correctly placie the, -dtcimal 'point.
.

,
Section 13;: Temperatures .

Several teachers felt illat the beiling.wateria's ctange'rous., and several
. . ,t .$ . .

, did not-do the sal t' experimen't . i :. .
#

Secti6r1 14: Picire Prefixes
.

.

.Five teachers said that studetfts made yp 'their own'words using metric :'
a ,o, '7' a 4

7 . 1 ', 1 ..
i

prefixes,

Sect)on'15://!,ReViewt

?
it

. , ,
1

i Several teathers,again'noted the time pressures, The review Was con-
.1 . . . . .

-.

-' sidered by five teachers to be very elpfUl .

D: ANSWERS TO SPECIFC, QUESTIONS'Iti'.1,Hr TEACHER 'S LOG .

Grade "riv

. IN GENERAL DIB STUDENTS; UNDERSTAND THE- HART ON'PAGE 2? -..,

.Yes: ,l6 N9: '0 . Y
f

IN GENERAL DID STUDENTS 06ERSTAND HOW PREFIXES ARE ooely?

110

. Yes: 15. No 8, ..

(, .
, --.'-

.

l',... .

WERE STUDENTS ABLE ,TO CHOOSE AND MEASURE SEVEN 47) THINGS' AS DIRECTED ON -----"-
.

PAGE 7? Yes: 14 No: 0

WERE MOST STUDENTS ABLE TO FUSE THE CHARTS ON PA GES 8' AND 9? "
4

Yes: 2' 15 ' No.: 0 r

Afiv PROBLEMS WITH' PAGE 10? IF SO, WHAT?

No:, 7; cited. problems naming the islands. _

15 19
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WERE MOST STUDENTS ABLE' TO COMPLETE PAGE 1)?

16

`HOW ABOUT' PAGE 413?
,

Yes: 15 r,10: 0

No: '0'

DID THE DEMONSTRATIONS WITH ADDING tIACHINE JAPE GO OKAY?

Yes:. 11 'O. Filur teachers, did 119t do the activ(tidue
.

to lick of tint. :
,

.

ON PAGES 26 AND 27 AREA 15 USED,70 EXPLAIN THE RULE )OR MULTIPLYING DECIMALS.

DO YOU THINK. IT HELPED YOUR STUDENTS. ANY?

4,
No: 5

ANY COMMENTS ON PAGE.30?

Four teachers liked this activity very much; three cited problems I

*Were too large.
in ifinding the ioluare miles;_' four teachers said the numbers

,

,/."
ON PAGpil. and 3,2 AREA IS USED TO, EXPLAIN THE RULEFOR DIVIDING DECIMALS.

V

'

:

....

Yes: 12 . ,No: 2 .
-,,

HOW DID PAGE 47 GO?
,k 1

.

This page,tiwas challenging for'brighter.studenV, very difficult
for slower ones.

,
.

WA5., THIS APPROACH HELPFUL?

Yes: 12 No: 3. Seven teachers noted that slower studentsS
had difficulty placing the decimal. ,

ON PAGE 35 WERE STUDENTS ABLE-TO READ Ifit
4

CALIBRAYED CYLINDERS IN inT?

Yes: 15 No: 0

ANY PROBLEMS 0N, PAGE 37?.

Eight teachers'said no, thrlee citeddifficulty in conversing ml
to ?I .

WERE MOST STUDENTS 'ABLE TO COMPLETE PAGES.39 fiID 40 SUCCESSFULLY?

Yes: 76 No: 5. Had to do a ldt of explanation.

DO YOU THINK THIS SECTION hi HELPFUL FOR STU NTS?

16
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Grade Six

SECTION 1 IS INTENDED- TO ILLUSTRATE TO STUDENTtFTATI'HE METRIC SYSTEM
. I-

A SIMPLER SYSTEM THAN THE, ENGLISH SYSTEM. DID THIS MESSAGE GET:ACROSS TO
. A

YOtiR STUDENTS?.
.

. .
.

Yes; j i .' , No:' 2 /2

WERE MOST 'STUDENTS ABLE TO UNDERSTAND THE USE OF METRIC SYMBOLS?,
. i ,

Yes: 15 . , No: 2 .
:

RQUGHLY WHAT PARCENT OF YOUR'STUDENTS UNDERSTOOD?
, . s _/

Average of 92%. ,

STUDENTS ARE ASKED..Ta MEASURE WITHTHREE DIfFrilENT UNITS;.THE METER: CENTI-

METER,AND MILLIMETER. DID THIS CAUSE ANY-DIFFICULTIES FOR THE STUDENTS?

Yes: 1 No: 15'

IF YES,`-HOW MANY STUDENTS-HAD DIFFICULTY?
1

4 students.

T

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

Xes: 7, No: 8 1.

;PAGES 9, 10, AND\11: WERE STUDENTS ABLE TO,READ DISTANCES` CORRECTLY. FROM,

THE' CHARTS? )

Yes: .12 No: 3 .

ON PAGE 14 STUDENTS. WILL HAVE. TO USE A RULER. DID STUDENTS HAVE DIFFICULTY
. ,

WI'EH THIS PAGE?
. ,. .

.
. ,....

Yes: 2 : No: 4

PAGE 15 WAS A CHALLENGE. flOW DID STUDENTS DO WITH-IT?
)

Most teachers ttiopght it was a good page. ,

ON THE BOTTOM. PROBLEM OF PAGE 17, WERE STUDENTS ABLE TO FIND THAT B WAS

\
LARGER MAN A?

Yes: 15 No: 0

17
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WERE STUDENTS ABLE TOUSE A RULER TO FIND THE AREAS ON PAGE'
,

Yes! 1.2 No:

.916 PAGE 22 POSE ANY PALEMS? IF SO, WHAT?
7

No: 10; two teachers Mentionedcomp4ational problems.

DID PAGE 24 POSE Ar,PROBLEMS? I IF SG, WHAT?

No: 10

WERE -STUDENTS ABLE-JO'COMPLETE PAGES.25,AND 26 CORRECTLY?

Yes: 12 , No: 1

IN GENERAL, WERE STUDENTS ABLE:TO DETERMINE VOLUME FROM 3 -D DRAWINGS?

Yes: 11 No 2
(

IN.GENtRAL, HOW DID THE STUDENTS CO ON PAGE 40?

Eleven favorable responses.

7 ANY COMMENTS ON PAGE 42

Three teachers noted.difficulties,
A

ANY COMMENTS ON PAGE 43?

Three teachers noted difficulties.

WERE STUDENTS ABLE TO READ THE DECIMALS'ON PAGE 44?

Yes: 15 No: 0

ANY PROBLEMS:ON PAGE 45?

There were,10 no responses; one teacher cited labeling as

problem.

HOW MANY STUDENTS WERE ABLE TO FOLLOW THEDEliiiMENT ON MULTIPLICATION,

PAGES 49-52?
I!'

-

most of them: /.15 about-half: ,2 hardly any of them: 0

HOW MANY STUCE ERE 'ABLE TO FOLLOW THE DEVELOPMENT ON DIVISION,. PAGES

53-55? all: 1 most:-1 about one-half: 4

'HOW -DID THE EXPERIMENT OF PAGE 61 GO?

Four teachers said.it was okay; one thought it was excellent, and

four did not do it due Ix6flackof time.

16 221
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E., RESULTS OF THE SUMMARY/ QU

,

Children ilifirkbooks: .

-/

General Appearance. f. perges

Difficulty-level for my.Class

Number of., problems per concept 0

clier;s, Manuals:

Visual clarity -1
(pictures,.organization; etc;)

Verbal clarity
(14nguage,- direction etc.)

Statements of- ob:jecti.ifes

' Suggested Procedures, activitie's:
ro,'

. Measuring exercises

Order of lessons

4
OrOCul'uN

Flexibil ity 'of Curriculum for

children olj:different abilities,

interests, 'etc.

Grade Five

'Excellent

Children's interest during
use of materials

Metric equipment and other aids

Adequqc9,of program for teaching
metric me4suretilent concepts.

STIONAIRi.

Fair Poor Comments:

_

0 O. ^
'0_0' aboilt.12 toO-2-.

1 0 easy right. difficult
4 ' y 00_0 too-10

many few

,,,11 1 , 0,

13 0 0

4- I 12

2 ,. 13-

2 1.1 3

4 12 -0

0 12

4

2

11 1

11 2 0

o

0

0----

0

3 12 0 0

ADDITIONAL QUESTIONS
4

1. Was your training adequate to prepare you for

THE 4M COMPANY? Yes: , 13 No: 1

the task of teaching

2: Should THE4M COMPANY be placed on the DOE instructional material list?,

Yes: 13 No: 0

'19
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Gr'ade Six

Excellent Good Fair Poor Comment$:

Children's Workbooks: .

Lie

0 0

a.' 0

4. 0

General'appearance of pages

CiffiCulty-level-fcir my class

Number of problems per concept

Teacqer's Manuals:

6

1

2

3,

2

4

7*

9

8

7

.

101

4

3

.12

15

13

14
,

12

(10

l4

9

8

8

Vida clarity
(pictures, organization, etc)

Verbal clarity
(language, direction§,'etcj'

. , .

Statements of objectives

Suggested procedures, activities-
. .

Measuring exercises ;

Order of lessons

Curriculum:

Flekibilityof curriculunrfor
children of different abilities,
interests; etc.

Children's interest during
use of materials

Metric equipment: and other aids

Adequacy of program for teaching
metric metorement concepts.

2 ,

1 .. 0

1 0

0 0'

0 0

1 0.

ADDITIONAL QUESTIONS.. s

too
5 ,

about
7

too-3
-

easy right difficult,

too too
-0 -9

many few

1. Was your training adequate to prepare,you for the task of teaching

THE 4M COMPANY? Yes':' 13 No: 2

2. Should THE 4M COMPANY-be,placell'on the DOE instructiot materials list?

Yes. .14 No:

e

yl
,

20
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F. REMARK'S ON REVISION

. The evaluation identified several areas where. revision was needed. The.

c
major changes are listed beloW.

1

'Grade Five
.

. .

1. A brief section oh "spelling" and "symbols" was added to the in-.'
I

troduction df the Teacher's Guide. .

. ,;.-

, . 2.' Student Progress Tests were included in
........--..--

.
..

.
-!.,

3.' The Suggested Piocedures'and 'activities
.,

In an attempt to strengthen areas of-Weakness and
. .

tests and teacher comments.

the Teacher's Guide:

sectionsidere nvised

,detected by the Post-

'4% Section "Decimals; Measuring and Writing", was changed to-.

'simply "Decibals-r':- The original objectiy riled for the *students to

measure with a Centimeter (or millimeter) ruler and record the measure-

ment as hundredths ,(or thousandths) of a meter. Students did so poorly

. on this objective that it was eliminated. It was replaceith the fol-

lowing Objective: -"Given a measurement in decimeter, centimeter, or milli-

meter, express it.in terms ofMeters". .

5. For practical reasons the number of-pages was increased from,

60 to 64.

.) 6. The eqUipmentlist wa51Nrimmed to make the program less experjive.

to install. .*

Grade. Six

e

1. A brief section on "Spellingand symbols" was added to the intro-

duction-of the Teacher's Guide,.

2. Student Progress Tests were added to the Teadher's guide.

3.- The Suggest Procedures and Activity" sections of the Teacher's

were, rewritten in an attempt to strengthen the weaknesse; detected
,

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

21



, . - , . .

,J -
was placed pow the correct usage of` symbols and

k
oh converting. from one;

. ,

,

metric unit to another, .

.
.

4. A page with clinlcal thermometei's= which show fromN5 to 43°C -

was added to the student booklet.

5. For practical reasons,.thernumber of pages were reduced from 68.

to 64. This mas accomplished by deleting nonessential., ages.

6. The equipment list was trimmed to make the program less expen-
N.

_
sivp to install.

4.

a

4

4

d.

fr
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PART IV: TESTS ON U.S.. CUSTOMARY SYSTEM OF MEASUREMENT

. .

In addition to knovZing :how well studg s performed on ,,each metric ob-

. ...

jective, we wantgd to. know if THE 41vi COMPANY was providing 'adequate instruc-
,

e
tiOn 'in measurement. That is, were.

Ing as mach about metrics as roular

Customary System of Measljreme nt?

students studying THE 4M COMPANY ltearn-',

students were learning about the U.S.

'In an attempt. to answer this question, the fifth od sixth grade metric
. )

postteitswere converted to tests on.the Li.S. Customary System. Each fnetric

.
...

item was converted to a simitar item using U.S. Customary units. To ensure ,

, , .1
.

fairness, coocepts and skills from regular fifth and sixth grade math text- N

books were used. The tests appear in Appendixes G;nd H.
.

The tests were administered 0 the fifth and sixth grade students at

(wo elementary schools in Honolulu which teach the U.k. Cusibmaty System

as part of their regular mathematics instruction. The results are sum-
,

-marized tt4 Table 5.

111

0

7

O

,

8. 2

?..
't
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4 Item

1 0 .92.4 68.3

24 69.5 75.3

3 75.3

4 89.8

5 ik 9.7.6

Table 1
fr

Metric Student's Perftrrilance on Test of the Metric System/Regular
,

Student's Performante on Test of the U.S. Customary Syitem

Perr.entage of,corre'ct responses by item:

Grade Five

metric ,resular

N = 445 N = 142'N

>,

6 491.1

7 .65.5

8

9 95.91

10 92.8*

, 92,2

.12 88.2

13 78.0

14 .

f
i5. 85.6

16 62."1

17 78.2

18 .., '---.-11772

vt

59.9

76.1

74.6

. 46.5

35.9

21'.1

92.3

88.0

59:2:

60.6

43.7

' 35.9'

73..2

38.0

4.2

-- 52.1

L

.

r .

,,24 26

Grade Six

metric regular

N = 428 N = 143

48.1,

74.1

88.4

81.7

93.7

88.04

83.1

79.3

70.7

9'4.0

*, 78.1

-56.6

74.1

88.8

69.2

88.8

28.7.

11.2

7113

18.2

81.6 58.7

96.0 26.7

94.5 84,6

97.9

77.4 "\ 44.84 *
-$11.

78.7 25.9

40.5

'53.8

f

IP

If

6
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(Table 5 continued),

Grade Five

Item

19

20*

21

22

23

24

25

26

2,7

28

4., 1;
., 29

-r

-
30

herage
Percentage

4

Grade Six

Metric o re ular metri c regul ar

85.6

90.4

31.7

66.2

89.0

74.3

90.9

6 . 3

95.2 93.0, -73.6 25.9

'50.5 42-3.2 69.4 32.2

95.9 o 93.0 71.3 88.8

.77.3 " 2.8 87:3 82,5

54.0 46.5 75.1 45.5

91.8 62.2.

50!0 46.9

.93.5 '.77.6

91.4 87.4

4./ 94,3 93.7

79.5 b 45.5 81.3 57.2

.0"

For bdth the fifth and sixth grades, students studying metrics in THE

4M.COMPANYjoutperformed"students studying the U.S. Customary System in

-. regular textbooks. -,At the -Flfth grade level, an average of 79.5% of the

students studying, THE,411 COMPANY responded correctly*to each item, but only

45.5% of,the other students respOnded correctly to the items.on the U.S. /s

Customary SysteM. At the s,ixtH /grade level, the metric students outperformed
11,

the'other students'81.a% to 57_2%-:
, ".a . ,

e

On the basis of this data; it Seems safe to conclude that students
,-

v., - ,

Studying THE 411 COMPANY-learn 'more about metrics thaq reguter students.'
, - . , .---, e ,.,,

. ,

learn about the U:S. Cdstomgry System.-
.

.
., . 0

a 25 :2ci
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A further'question arose:

, a disadvantage in dealing with U.S. Customary
. .

..4

from the U.S Customary System, to the metric system?

f students learn metric, will they 6e at
9

-units during the transition

1

In an attempt to answer this question, on the'U,$.,,Customary units

which wereadmInistered to the fifth and sixth grade students of Waikiki.

.Elementary School, one of the seven metric pilot schools/-the results

are summarized in Table 6;

e e.

Table 6

Metric StAent'sPerformance on Test of U.S CustomarySystemV

Regular Student's Performance on Test of U.S. Customary Sy tem

Item

Grade Five
19'

metric regular

N = 54

-

0-

68.5

N = 142

68.3- 1

2 75.9 75.3

3 42.6 59.9r

'4 81.5 76.1

5,, 85.2' 74.6

' .6 44%4 46.5

7 35.9

8 16.7 21.1

96.3 92.3

10 94:4 88.0

11 92.6 59.2

12 79.6 60.6

.

25.

14

Grade Six

Metric regular

1i242 N = 143 ,

47.6 .40.6

54.8 53.8

76.2 56.6,

69.0 74.1 '

95.2 88.8

.

92.9 69.2

95.2.- 88.8

85.7 28.7

59.0 35.0.

85:3 11.21

78.6 71.3 =

50.0 181.2

,
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(Tablerti, continued)
1

Grade Five Grade Six ,

metric regular!'

;

Item

13 0

14

s

16'

17 .

18

19 .

20 8".

21

2g
7' (

23

24

25

231 A

43.7

! 35.9

15 81.6 73.2

38.0

4.2 4 _,
52.1.

31.7
,..

6e.2

93.0

23.2
..

. 93.0

2.8

46.5

.

.

, 46.5.

(

74.1 -.

38.9

38.9

°0

40.7

as.

3

7
00 .

/31 .5
I

I 88.9

5.6

55.6
..._....-

A .,

-27

28

29

30

. Average 61.3

c.
Percentage

. '1

metric regular * .

, .tC

. <

64.3 39.9

81.0 58.7

100 86.7

100 84.6 .s.

78.6 44.84

n 71.41 25.9*

95.2: 90.0

19.0 .3

,

78.6 25.9

54.8 32.2

88.8

95.? 82.5

76.2 . 45.5
.

83.3 62.2

.

7.8 46.9

95.2 77.6

92.9

100k s 93.7

78.7. 57.2

.

4

,
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The, metric. students outperformed-the regular students: 61.3%. to
-

% 45.5% 'at the fifth grade level, 'and 78.7% to 57.2% at Vie sixth grade

level. A surprising result!

- It thus appear that students studying :the metric system in THE

4M COMPANY actually earn more about the U.S: Customeriy System of
1

measurement than do students studying/U.S. Customary, units in regular

t,
mathematics textbooks. Why should this be so?

In 1970, the/U.S. Metric Study4nterim Report,on Education found.

that the treatment of measurement, in existing elementary school math-.

emetics textbooks wds woefully inadequate. The,results of this study

.
appear to _support that observation.

4

.

-

V
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PART V: DISCUSSION

The results of the pilot tests' are

'BO% of the. students responded- correctly

encouraging:* An.average of about '

to the test items--on the posttest,

and the students outperfOrmed regular students, even.on tests on'thet47-- -----

N

S

Customary System "of, measurement.
I

In addition to these positive outcomes, several other,interesting

lacts.should:be mentioned. Because the metric system is decimal in nature, .

THE 4M COMPANY teaches computation with decimals as a, practical applica-

tibpof metric measurement. Students who hadltudied.THE 4M COMPANY out-

performed regular students as follow:

Topic

3

AdditiOn of decimals (

Subtraction of decimals

Fifth Grade -Regul r
4M CQMPANY Fifth rade

Students Studen s

95-.9 92.3

92.8 88.0

73 akMultiplication of decimals 85.6

Oivision of deeImals ; 62.1

The differencet are OarttiUlarly-lal
! -

the multiplication and division problems.

A unique featUre of THE14M COMPANY is that it teaches students to

Sixth Grade
4M COMPANY'

Students

Regular
Sixth Grade
Students',

96.0 86.7

94.5 84.6

:77.4 - 44.8

78.7, 25.9

t the-sixth grade level on

draw, three dtmen 1 nal figures as preparation for studying vciike'r-When ...

. 1

..,
, .

,

asked to-draw a th4'ee dimensional box (or rectangular sOlid)., 88.9% of

THE 4M COMPANY fifth grade students" were able to do to; bUt only _31'.7% of

the regulir fifth grade students were able to do.so.. At the sixth grade

level, the differen6e was

Thus, 'TILE 4M COMPANY

measurement skills.

glatery,85.7% to 11 .2t

teaches othe,r valukble s

29- 33

in addition to -

4
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Appendi x A: Sampl eof iterhs on
b Fifth grade pretest

.11

yse your 4 millimeter ruler to rind the length
of this nail. Record your ahswer in decimal
orm as thoustinath.5 of a meter. ;

m

!Add.
1.325

+2.142

Findthe perimeter'
c

crn

5ubtr act.

1.232
, .

/1.

Use your ccntii-neter i
ruler fb find the
perimeter .of this..triangle.

cm ,



,

1.

1

Appendix B: Sample of items On
Fifth grade posttest

to.

U5,e your ruler to find the area. Area= cma

e 4. G7,5

How* much #ater?



Appendix Cf Sample of items on

.
Sixth Grade pretest

Write the symbols for these units.
kilometer
hectoliter
Write the units for thesq,symbols..
mgs

o cm c>

1

Circle the best, unit for measdelng the
'distance from New York to Hilo:

mm. . cm . m km

Determine the perimeter;
cm

E
U
d. Cm

6cm
r

0 Circle the best unit for measuring the
area of this floor.

km' m 2 r cma

-32

36
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Appendix D: Simple of items.on
Sixth Grade posttest

Write MA Next four decii-ncils.

I

4

0.56c1

1.235
+2.132.4

3.4G
X 0:5

4."

2.845
1.123

\
>

19
.

o Circle the best unit for weighing an
elephant

77-.19 9 1<9

Far, human beings, what is the normal
body. tei-nperatum? c

\\;

4

33

37.



Appendix E: ,Sarnple.of ;items on
Fifth grade Progress Tests

4

metric prefixes ond symbols

Draw lines to connect each prefix to its
egrrevonding value.

cen'ti 1 000
.decl 1 00.
deka 10
hecto 0.1

-0.0i
milli 0.001

Write the symbol.
decimeter
milligram
Write the units foi-the.se syi"hbols.

km means-
cL. means

34

3
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Appendix F: S'aniPle- of itemi...on

Siith grade Progress Tests

Add.
5.347m

..Addi-Subfract
EAcirrt9,15 .

J, 5ubtract:
2m4; 9.85 rn

6.237rn

ejo Fii) in 'the next four ,decimals.

acr4R8,

3.G
5.2.

0'

MultipJy/ Divide
'Decimals

. 85

39

0.23f2.875
/
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Appendix G: Sample of items on. Fifth grade test'on
U.S. Cutoraary ystem of MeaSurement

Write ilhe word
your teacher reads.

Draw lines to connect each prefix to its
corresponcligg ve:flue.

I arcl_
IFoot
I mile
I gallon
I pint

4 quarts
12 inches .

5280 feet
36 inches.
2. cups

Write the symbol.
gallon
Write 'the unit.
lb. means

t

'4

"
Use your viler to rne?".spt'.e the pencil.

e your ruler to mecpure, c-he insect. '

fie; n.



1.

to 4

0

-4

I

.

.

0

.

Appendix H: Sample of items on Sixth grade t on
S....Customary System of Medsurem

.t

Write the syrnloOls for these uP11-1-5.

oUnds

feet
Writ the units fors these symbols:

az.
ortr,

M i

t

-Circle the best 'unit for measuring the
distance' from New York.to Hilo. ., It%

..f.:.-
.41.. yd. mi. I . t

DeterrninKthe periMeter

3in. ,

t

.© rcle the best-uhit:for measuring the
area of Voor. ; .

5rni
4.

.
4. 37 .
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