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ABOUT THE PROJECT

The Fordson Arabic Bilingual Demonstration Project is designed to assist

recently arrived Arab students, limited in English proficiency (LEP), to
adépt to a large and comprehensive high s<hesl. The project consists of
academic and vocational instructional moduies, reading services to teachers
and students, bilingual aide and resource services, computer and television

modules, staff development activities, and home-community liaison.

ABOUT THE INSTRUCTIONAL MIQDULES

The modules were desigred to assist LEP stqdents in critical instructional
areas throughout the school curriculum. These areas of focus were determined [
by a needs survey of the entire Fordson school community. Each module con-
sists of seven parts: title, objectives, pretest, language (vocabulary and
usage) activities, evaluation, and supplementary materials. Modules were

translated, duplicated, and field tested.

ABOUT THE AUTHOR

Susan Field did her undergraduate work at Wayne State University and
her graduate training at the University of Michigan. Susan has worked for
11 years in Dearborn teaching business subjects and coordinating the
Special Needs Project in the vocational education program at Fordson
High School. The major concepts of this unit were those defined as

critical for special needs students to read a micrometer.
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Portions of or the entire instructional module may be repro-
duced except for commercial purposes without the permission
of the author or the Fordson BiTjngua] Demonstration Project.

This Préject was supported by the United States Department of
Education.

The contents of this instructional module were developed under
a grant from the United States Department of Education. How-
ever, those contents do not necessarily represent the policy
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MICROMETER

PROGRAM GOAL: Students will demonstrate ability to measure using a

1 inch micrometer.

PERFORMANCE OBJECTIVES:
Given a module, a micrometer and a writing instrument the student
be able to :

will
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12.

13.

identify a micrometer;

write the word micrometer correctly;

state purpose of micrometer correctly;

identify five parts of micrometer with 100% accuracy;
write names of five parts with 100% accuracy;

state largest measurement read on the micrometer;

label five parts on drawing with 80% accuracy;

add numbers in the thousandths with 75% accuracy;
describe correctly what numbers on the sleeve represent;

read measurements using the numbers on the sleeve of micrometer
with 80% accuracy; -

describe correctly what numbers on ithe thimble represent;

read measurements using the numbers on the thimble of the
micrometer with 80% accuracy;

measure five pieces of stock correctly with 80% accuracy.

BEST COPY AVAILABLE



PRONUNCIATION KEY

/a/ as in Adam

/a/ as in cake

/e/ as in let

/2] as in meet

/i/ as in sit

/T/ as in ice cream
/o/ as in hot

/0/ as in Coke

/u/ as in Seven Up
/u/ as in blue

/b/ as in boy

¢ equals /s/ as in cents (10¢)
/k/ as in cat

/d/ as in day
/f/ as in four

g equals /g/ as in go
/dz/ as in page

/h/ as in he

j equals /dz/ as in jail
/k/ as in kick

/1/ as in Cola

/m/ as in man

/n/ as in man

/p/ as in Li. feppes

qu equals /!, oo i quit
/r/ as in run

/s/ as in sun

/t/ as in ten

/v/ as in van

/w/ as in woman

/x/ as in extra

/y/ as in yet (sometimes /&/ as
in many)

/z/ as in zebra

/sh/ as in shut

/ch/ as in church

/ng/ as in sing

/th/ (voiced) as in this
/th/ (unvoiced) as in-thing

0o equals /u/ as in food
/u/ as in good




LANGUAGE PAGE it Tovie

micrometer - {mi-crom'-e-ter) n.
A micrometer is a measuring tool.

measure - (ma'-zhur) v.

Ali can measure with & ruler, too.

frame - (frame) n.
The frame is a part of a
micrometer.

anvil - (an'vil) n.
The anvil is a part of a
micrometer.

spindle - (spin'-dl) n.
The spindle is a part of a
micrometer.

thimble - (thim-b1) n.
The thimble is a part of a
micrometer.

sleeve - (slev) n.
The sleeve is a part of a
micrometer.

clockwise - (clok'-wiz) adj.
The hands of a clock move
in a clockwise direction.
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10.

11.

12.

13.

LANGUAGE PAGE
(continued)

counterclockwise

(coun-ter-clok'-wiz) adj.
To loosen a screw, you turn in

a counterclockwise direction.
The  opposite direction in which
the hands of a clock move.

inch - (inch) n.

An inch is a small unit of
measure, about the size

of a paper clip.

one hundred thousandth

(wun - hun'-dred - thou'-zandth) n.
One hundred thousandth of an

inch is the same as .100 of an
inch.

twenty-five thousandth

(twen-ti - fiv - thou'-zandth) n.
Twenty-five thousandths of an
inch is the same as .025.

space - (space) n.
The space is an opening

between the anvil and the
spindlie.
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PRETEST TXWVDCIN It Y

Get five pieces of stock from
your teacher,

Measure them accurately to a hundired
thousandth of an inch with your one
inch micrometer.

Record your answers below:

QJ’“‘Jlur‘#u‘""’»
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STUDENT ACTIVITY 1

find the statement that matches the word.

next to that word.
o ledSI o lan bl ple Gl waSt

(V) eIt g pes

Write the letter on the line

The answers may be used more than once.
¢ RelS S aecawlon ol B,lal oo

o danly G e Gy 2SI ol gl Jlanzal Sa,

inch (A=) doy

measure s
anvil ol At
clockwise el o ylis st
(S35t
frame JSo»
micrometer TS
spindle J e
sleeve gl she! S

counterclockwise w,lis sloal WSa
(Sostew ¥) Tl

____thimble olenaS
025 i Yo
.10 KAEE
_____space El

A.

B.

a measuring tool
whledild 31ar

a part of a micrometer

e Sz ladl gr e — o

the direction in which the hands

of a clock move

Colds o U pns gadl FYENEY ) e
cas bl

a small unit of measure about the
width of your thumb

Seliml Grte Tymdo il By —

N
how you find the size of something
gl S s S

the opposite direction in which the
hands of a clock move
wolis A5 Staadl slasdl - 4
cas
one hundred thousandths of an inch

iyl e SIY Gt Bl

twenty-five thousandths of an inch

0-0!_,—]9' o ‘.}?QJJ:"J Brad O
. lo gl
an opening to be measured

Y DU DR DR PCEIIN




STUDENT ACTIVITY 2

What is this? ' S 1 L

‘ This is a picture of a micrometer, NSCOPEL S DU iy SPPRPRTY
(mi-crom'-e-ter)

A micrometer is used to measure S [ R NG & RO T | Y D

small things. o b piall

Get a micrometer from your tkacher. ¢ WOl e "1 ey Sole ol
3

13




STUDENT ACTIVITY 2 (continued)

DIRECTIONS:

Have an aide help you with this page.
The aide will help you say the words

correctly.

This is a micrometer. Say the word.

How many parts (syllables) does the
word have? It has 4.
Were you right?

Write the missing letters in the
word micrometer.

You can also see the word meter in
the word micrometer.

:L‘LLAT_hLl&
cdodall ede 9 elian Jlowdd U asles &
JSt @ ledS B o5 aslaatl das o

.C'-'M

o hadsSdl haJl -J:—oJ’S—a_‘ IRV

SRS b e gk S
" lovow ! 92 LS s s, Jdios

R pedSeYl Bl Wxtladl Gy sl St
«sleal micrometer iedS

meter dalS "La.l g = ol elsa,
micrometer .S o




STUDENT ACTIVITY 2 (continued)

A centimeter is a measurement like an Gyl Joe WS Bany mel
inch but shorter.* [ enr ke padl anS,y (AY)

Inu|m|||m||m||m|m||uu|uu|uu||m|uu|||nlnuluu||m|m||uu|m||uu|m|l

V] 1 2 3 4 S § 7 [ ] 9 1=0

2 INCH :I) 1

ll!|||||||||||||I|||I|||||||||||||||Illl'llllxllllllllllilhlllll
A micrometer is used to measure. C b S e Sl Jassa
This micrometer is used to measure wledd ey Seedl 130 Jania,
only 1 inch or less than 1 inch. o WIS e JSI T Baaly oy
Say the word (mi-crom'-e'ter) again. cile (LmeySele) aedsl S
Write it down. slen LS|
Say the word measure (ma'-zhur). c oS dads U5
Write it down. cla =S|
What do you use the micrometer for? § s Soledl Jenius 3L
* 2.54 centimeters equals 1 inch. c B3l y Goy Ggluy ymeiiu Yiog ¥



- Write the word frame.

STUDENT ACTIVITY

DIRECTIONS: 1

Hold the micrometer in your hand.
Find the parts that are in the
picture below.

There are 5 basic parts to your

2 (continued)

t e lates
. \.'J-.\_.... J:.“,J-S,_-a-“ el

3.).,@_” S?'j 3..)‘,:?‘,‘_” ‘l.‘).?’l a3
BPYIERY |

(hanl) o ey, Sulald #1551 dues Jlin

micrometer. Look at the picture. o dpsaldl I Rl
loasT  anvil 71’nd1e Jieaw thimble oo
sleeve  S—rl
prt S fraﬁg- -

Put your finger on the frame.
Put your finger on the anvil.
Write the word anvil.

Put your finger on the spindle.
Write the word spindle.

Put your finger op the thimble.
Write the word thimble.

Put your finger on the sleeve.
Write the word sleeve.

o JSedl s dasel A
(frame) awdsii csst

Ol o lu_lsd.n..o‘_lc_b
(anvil) sedsdi czs

Jyiadl s dael Ao

o HlemadSl le ulnwel =
(thimbie) wedstt =S

(o) ol ghudl SU Lo dlaiol ad
(sleeve) ietsit =St

10




. 11
STUDENT ACTIVITY 2 (continued)

Turn the thimble counterclockwise. slasl uSe) Gaelwd slasl 5 g lomasi ol

. Do you see the spindle opening up? c(dsludl o, Lis S a

Sy Jyaadl 55 Jo

Can you see the numbers on the sleeve? pSI e 5,01 o8 ol arbaus Ua

What is happening to the numbers § (ladl ) o2t she I

as you turn the thimble toward you? ologs sleal L, Jos 3L

. § dalasl 5 o lenas

They kecp geiting larger. el @ plenas

s eSS pLEY I

Keep turning the thimble until you S 5> oLemdSdl 101 el

can see the numbers 8, 9, then 0, ol obudl wSHl e ydo at q A plS,00
on the sleeve. Stop at the 0, il L5 1y o pdall A W3 es o (Al }

Now the opening or space between Jolas Jrrall 5 ol ol o E1 300 ]
the anvil and the spindle o Wanily by |
|

measures 1 inch.

‘I' 1 inch

This is the largest measurement of Jaz ol ¢?h&-=u~k+i-,h£%blsng
you can read on this micrometer. o ey Seadl 138 e
BEST COPY AVAILABLE




STUDENT ACTIVITY 2 (continued)

cislad o lEs WS e alasln oY1 g Lasasy ol
Loais (2l phudl oSUl (ole o500 Gass, 100

Now turn the thimble clockwise.
‘ What happens to the numbers on
the sleave when you turn the

thimble clockwise?

They keep getting smaller. Is
the opening or space between the
anvil and the spindle getting
smaller?

Keep turning the thimble until you
get to 7, 6, then 5 on the sleeve.
Stop at 5. Now the space between
the anvil and the spindle is anly
.5 of an inch or one-half of an
inch.

1/2 inch

o gleiodls olasdl s
O El 5l Bmdlle ke (Ja
Sdoraadl g ol el

2> oSl G 101 B enul
pSI e 0 p2 1 0y e Joos

¢ (Adadl) 2l shul

bodll wled ol ¢ "o ais WS gn

iogr ci0 oY1 b Johedl g ol dtudl G
RV PR VA VT VR PORPS Y ¥

AI—T

et

TN
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13
STUDENT ACTIVITY 2 (continued)

Keep turning the thimble clockwise. iS5 elasly glo=aSUl 3,lal 5 adwl
’ The numbers are still getting smaller JIoe Le pUL01 ol s deladl oL
and the space between the anvil and Joiadly ol Sl (s E1 il e
the spindie is also getting smaller, s P JIS 4
Keep turning the thimble until you Jas o> glosasll i1 01 5 acul
get to 2, 1, then 0, on the sleeve. le dall G oat 6y oy slasd
Stop at 0. sl ol ghut psUi

o yhal l.\.'.:g_ij‘,; %

Now there is no space between the Ol atdl ey Wlas aays Y W

anvil and the spindle. The o Jide (e Solall) daedl o Jjaadly
micrometer is closed. The ¢ o gulnill

measurement is 0.




STUDENT ACTIVITY 2 (continued)

Now let's see if you know the 5 2ol Gas cas 131 GV e
parts of the micrometer. o il ey S Ll
List them here:  F__ _ _ s _ RS WY
A_ -
S

What is this tool? U o L

What can you do with it? e s gl ahoas 130

The numbers on the sleeve go from: o= lshedl oS Gle slasdl sgans

(Circle one.) canly Uy iy ad

(a) from1to2 (b) from2 to 8 (c) from 0 to 9 (d) from 0 to O

How large a space can you measure bl aohon @A g1 A ok 90 L
with this micrometer? T (el gy S ladl 130 dhul g
(Circle one.) caal y o> A0 ab
. (a) 2 inches (b) 3 dinches (c) 1 inch (d) 9 inches
oy ¥ oy, ¥ ol g oy oy 9§
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For the student:

You are going to learn:

to be able to identify a one inch
micrometer and its parts.

In order to do this you will be given:

a module, a micrometer and a writing
instrument.

You will be doing the following:

completing activity 2 in your
module.

We will know you can do this when:

you label the five parts of a
micrometer on a drawing with 80%
accuracy.

¢ odlhl) ol tas

Old yme g Sobed e G jass GBS
s ot al ae aslyasl

-AJ J:“‘Jrs-‘."—.,’ ¢ gna'.)d c:),-._a'

bl Lae poiiteg

2ioadl b LTl o yasdl plas

tledie 52 S ceeenl ulnl, plas

PESR T Ly WOr W ILES | R

o WL A (XA} clAa—a — J:\‘JJS-.-‘OL‘JI
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STUDENT ACTIVITY 3

Open the micrometer to 1 inch by
turning the thimble counterclock-
wise until you have seen all the
numbers on the sleeve.

This inch is divided into 10 parts
on the sleeve. Each number is one
hundred thousandths (.100) of an
inch.

Llols Wddy "lasly "Lacl e 9 Sl =
o= Rsldlo,lie stacls "ol aadl g Losas”

Gl bl pSU A L Slasdl ady o

T LS S I ST R -8 | R IRV
038 o F 52 JS "iladl® Lol phudl LSl
% JRORE S | R S CORP R Y eS|

o‘\_oo

Iulxllrrlr]ﬁltll

*

l '!'l'l'[ 'l'l' l‘l'l 'l'l' !

0 1 2 3 5 6 8 9 0 )
{The number 1 on the sleeve = .100Ji2 = ,200,]3=.300,].. ... 9 = ,900.

Turn the thimble clockwise until you
get to 8 on the sleeve. Your
reading is now .800 of an inch.

Turn the thimble clockwise until
you get to 4 on the sleeve.

Your reading is now .400 of an
inch.

Turn the thimble clockwise until
you get to 2 on the sleeve.

Your reading is now .200 of an
inch.

*4 times actual size

Glldlo,lis iS5 sbal gleash ol
pSU el e p pidl L Jass s
> L ol wSd1 gl "l ghadl

I g e of bl

Ll o, ,lbs @S slaal glomasil ol

el shadl pSUT Gl Gl g ol e o

elullo,lis iS s ol g lmasi ol

Mol shedl pSUIM ALl e v gl Jeos e
'L’:';yIO‘"T"Ci‘zJ'—.J@LLb"T"J\
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STUDENT ACTIVITY 3 (continued)

Each .100 part on the sleeve is
divided again into 4 parts or
25 thousandths (.025) of an inch.

(q_'.l‘,h..ﬁl rSJl)UJ.s"I‘J_; ceyee JS
"15 5> Yo sl Fl1al ¢ I poiie Ttall
s o gl e (OI-TO) ! O

.]00’:4=.025 -0-"0:;5: D W)

025 .025 .025 .025 .025 .025 .025 .025  *
025 | I g2 | |
" .050, ———* 150

> 075 > 175

~ . 100 ~.200

> »

See if you can do these problems
adding thousandths of an inch.

JElaadl 038 J> & jyaia, oS 131 ksl

o Al e GIYL 2] ] B

1. .025 2. .100 3. .075 4. .50 5. .375 6. .025
+.025 +.050 +.225 +,225 +,450 +.875

Leludl o lie S e slosly glomastl ol

(=l ghuwdl 2SI s 4 ool Jooz 2o
Solemtsll Gl olasdl o Js » ol

Turn the thimble clockwise until
you get to the 9 on the sleeve.
Do you see the numbers on the
thimble?

Line up the 0 on the thimble s soadl e plemdsll Gl pdall G
with the number 9 on the sleeve. wled ol bl (o ghedl pSUl) L
The opening now measures exactly clolas Bogdl pa o 0q0e 50 Tl Gacill
.900 of an inch,

o 3 4 [}
P 3 1t 1¢%1 L
T T T T TTIOTITrT

rrynian

*2 times actual size




STUDENT ACTIVITY 3 (continued)

Turn the thimble counterclockwise
1 complete turn from 0 to O on the
thimble.

You have just moved 25 thousandths
(.025) of an inch from .900 to
.925. So your measurement is

.925 of an inch because .900 +
.025 = ,925,

wolds iS5 elasl WS B gLl ol
e o Il o e ilelS G490 wsludl
. o lemasl

Goydl o Gl e TIE 52 Yo eSS add
13Say ¢ oeqY0 I ¢ 0Qee (e «(+eev0)
oV oy QY0 o acul La ol

. "“YO SeteYO 40 tqQen

0 1 3 4 [ ]

b ]

7
AR AR O N A A
T AT T T T I ITe v n

TITY VN

Now turn the thimble counter-
clockwise again 1 complete turn.
You have now moved .025 more or
.925 + ,025 = ,950.

So your opening measures .950 of
an inch,

ol S B plonasdl ol el b .
ail) o allls i, 90 '&:L.-Jll...ul_i.: KSJ:-
ol L) ey ceevo &S e
'u.,.,. "QO’:HOYO‘-{-H‘{TO
olqoo LSJL*.‘ ood) ,wl—_‘h; O'U I:)S-.J

. h.,—.'

3 4

0 1
L1ttt
T T T T T T

FTTTVNN

Each 1ine on the sleeve measures
25 thousandths (.025) of an inch
between the anvil and the end of
the spindle.

Each longer line (every fourth one)
measures 100 thousandths (.100)
of an inch.

(ol shudl pSU) de b J€ WS ol
252 Sl e 152 Yo Gyley ladl
ol el e La (c0ov0) oY e

o Jaadl Ly

for tee golee (B3 Jsbl) B o1, US
. (0!\00) '&o_’_-"crot.i_” N
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STUDENT ACTIVITY 3 (continuad)

See if vou can answer these questions.

1. Every line on the sleeve
measures of an
inch.

2. Each longest line (every
fourth one) on the sleeve
measures of an
inch.

3. One compiete turn from 0 to
0 on the thimble moves the
sleeve of an
inch.’

4. See if you can read the
setting for number 4.

What is your answer?

The setting is one line past the 1
on the sleeve. The 1 is .100 of

an inch.

Since each :mall line on the sleeve
measures .025, your answer would be
.100 + ,025 = .125 of an inch.

Were you right? If you were, read
the settings on the next page.

19
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For the student:

You are going to learn:

to demonstrate the ability to measure
using the numbers on the sleeve of a
one inch micrometer. :

In order to do this you will be given:

a module, a micrometer and a writing
instrument.

You will be doing the following:
completing activity 3 in your
module.

We will know you can do this when:

you can read the settings using
numbers on the sleeve of a one
inch micrometer with 80%
accuracy.
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sy (L sel)
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STUDENT ACTIVITY 3 (continued)

Read the following micrometer FEOPRK- SCUE I S [0 HECH EOPY-PU [} %
settings. Write your answers SEPY NORY VA R PRTEIPES et
on the line provided.
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O 1 2 3 afF
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:
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STUDENT ACTIVITY 4

You know if you turn the thimble

one complete turn from O to O
on the thimble, you move the
spindle .025 of an inch.

Some measurements come between

90 plesasile jol o) acl alas
ole dall I dall e alelS
SS 05 S el o g Lmasli
e Mgl e e ieTo J kel

bohs (o e Ll pan ain

the .025 lines. ¢ cieYo JI
! i T T

]

0 1 2
Turn the thimble until you get to s e e glaast ol
the .100 ]jne. cetes haldl
Do you see the numbers on the folwasll e oS5 01 = Ua

@ timvier

Now turn the thimble counter- sl S B Y g lzastt ol
clockwise until you see 5 on C 0 S o aslallo,lis S s
the thimble. o olomastl e
This is .005 or 5 thousandths s152] Gaes 51 ciieo Jtes Lun o I
of an inch. ol e Gl e
You have: now moved: P S s 35 oYl S
0100'*'0005:.]05 Of an inCh. . h)q-jicrn *tYe0 = 2l 4 ca)ooe

o

E
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For the student:

You are going to learn:

to demonstrate the ability to
measure to a hundred thousandths
of an inch using a one inch
micrometer.

In order to do this you will be given:

a module, a micrometer and a writing
instrument.

You will be doing the following:

completing activity 4 in your
module.

We will know you can do this when:

you can read settings using numbers
on tie thimble of a one inch
micrometer with 80% accuracy.
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For the student:

You are going to learn:

to match words relating to a
micrometer with their definitions.

In order to do this you will be given:

a module and language pages.

You will be doing the following:

completing language pages and
activity number 1.

We will know you can do this when:

you have matched the words to their
definitions with 75% accuracy.
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25
STUDENT ACTIVITY 4 (continued)

Now turn the thimble counter- S alanl S b GV g Lmasdl ol
clockwise until you see the Vo pdl s ol I Rl o, lis
number 10 on the thimble. o gleaisl L
Your reading is now: s o¥l WsFLS .S
.100 +.00]O = ,110 of an 1nCh. . zQJq ctYYe = ctele 4 st)eo

Turn the thimble counterclock- ols 8S, alasl uSs b g lasast al
wise 2 more lines. c Al bohs sy el
Now your reading is:

:Q‘gl.ﬂ;i IJSQJS.:
100 + .013 = .113 of an inch. . iQ)# et 1Y = e\ 4 ei)eo

13

. = o
ng;-?_'\'n \

10

When you turn the thimble further Jas oa] glassl o Lesss
you reach 0 again. o OG> e dall
Now your reading is .125., There ci1To e oIl alas 15 )
are 25 lines on the thimble. (LAl e Lhd gy 0 el allon
Each line is .001 or 1 thousandth Gl e 0aly 252 o1 cive) o0 ki JS
of an inch. ‘ o Gogdl re

? 1E

mE°
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STUDENT ACTIVITY 4 (continued)

Turn the thimble to .258. Does Ja e eitod dnlad plcasy ul
your micrometer reading look T IS T a0 (Lo Soladl) Liasdl gl

‘ like this?

e
) =110
e
Answer these questions. oAl waa e el
1. The numbers on the thimble go e ol Al 25,81 Jases 1
from: (circle one) ¢ Baaly U G510 eb

(a) 1to2 (b) 0 to 20 (c) 0to O (d) 0 to 15

2. There are Tines ol Uas 2.3 Y
@ on the thimble. ¢ olozas
3. Each Tine measures b S pls al, oy
thousandths of an inch. R VTSN SUUR TR ) R
If your answers are right, read the 151 ciaon wl, gal wots 1)
settings on the next page. o idlul kel (e @ lad
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STUDENT ACTIVITY 4 (continute)

Read the following micrometer
‘ settings. MWrite your answers
""" on the line provided.

LA\

TITITITY

ll.l“,l\

bkt

If your answers are right, ask your
teacher for the items you must
measure for your final test.
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EVALUATION

Pretest should be used as post test evaluation.
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ANSWER SHEET

ACTIVITY 1: ACTIVITY 2: ACTIVITY 3: ACTIVITY 4:

1. D 1. Frame 1. .025 1. ¢

2. E 2. Anvil 2, .100 2, 25

3. B 3. Spindle 3. .025 3. .00

4. C 4. Thimble 4, 125 4, .483

5. B 5. Sleeve 5. .375 5. .87

6. A 6. micrometer 6. .500 6. .613
7. B 7. measure 7. .850 7. .146

8. B 8. D 8. .425 8. .393

9. F 9. C 9, .250

10. B

11. G

12. H

13. 1
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SUPPLEMENTARY MATERIALS

Micrometers - Kit 681.2H Fordson Library




Notes




