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ABSTRACT

The major emphasis in all Unified Sciences and
Mathematics for Elementary Schools (USMES) units is on open-ended,
long-range investigations of real problems. Since children often’
design and build things in USMES, 26 "Design Lab" cards provide
information on the-safe use and simple maintenance of tools. Each °
card has a large photograph of the tool or tools on the top. The
first frame on most cards is a photograph of a child holding the
tool, providing the user with an understanding of how the tool is
held. Remaining frames describe important skills in using the tool.
Primary grade students or older studfnts with reading probléms should
find the large photographs/illustratjions useful in understanding the
material presented with little reliance on accompanying word
descriptions. Tools described include: electric tools (saber saw,
electric drill, glue gun, soldering gun); handsaws (crosscut, coping, .
keyhole saws and hacksaw);. other hand tools thit cut (files, circle
cutter, wood chisel, block plane, hand drill);f/holding tools (pliers,
"C* clamp, screwdriver, hammer, size of nails)f; and measuring tools
{combination square, rafter square, level). Additional cards provide / \\\\
instructions for maintaining a saber saw and el\ectric drill and for
makinb a sawhorse, tri-wall slot, and bend in a %zi-wall. . o
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(. - - " . RESOURCES FOR AN
WHAT IS USMES ? R USMES PROGRAM

USMES challenges students to solve real In addition to the USMES "%ow To"
prqblems within:their school and community. Series, there are--, |
Children tackle,problems like a busy or un- - C ;

> § safe intersection near ‘their school, class- The USMES Guide: This book describes
ropm furniture that doesn’'t fit them, or ' the USMES project, real problem solving,
playgrounds th4&t are crowded or u terest- classroom strategies, the Design Lab,
ing. These problems have immedia:zrand the units, and the support materials as
practical’ impact on students. They hava well as ways that USMES helps students

no established, correct solutions--students learn basic skills.
take or recommend action based upon whatever : .
data they collect and ‘ghalyze. Furthermore, Teacher Resource Books (one per unit):

the childrén themselves, not'the teacher, Bach of these guides to Sging USMES ..
direct the problem-solving ‘pro s:', units describes a broad problem, ex—;>
‘ . plains how students might narrow that *
Solving real problems is interdisciplin~ problem to meet their particular needs,
ary: skills, processes, and concepts from recommends classroom strategies, and
science, mathematics, social science, and presents logs from teachers whose
laﬁ%gage arts all play a part. For example, l classes have worked on the unit. ‘\‘1v/7

students conduct opinion surveys, build ,

measuring deviees,.write letters, and make Design Lab Manual: ggis guide helps

and use graphs, They also make decisions, teachers and administrators set up, run,

work productively in small groups, and and use a Design Lab--a place with tools

* | develop and clarify values. . and materials where students can build

' : ; . things they need for their work on USMES
e I The USMES curriculum is organized into ‘units. A Design Lab may be a corner of

twenty-six problems, or units, that have a.classroom, a portable cart, &r a

been developed in the clas Féom by teacher:\ selparate room. \:7\ .

and students in a wide variety of schools. . .

‘Most units can be used in grades K-8 al- ~Background Papers: These papers, cor-

though the level at which students approach related with the "How To" Series, pro-

a problem and develop a solution will vaty vide teachers with information and hints

according to ageﬁ ability, and interest. .that do not appear in tbe student mate-

. . rials.

" [y
¥

» Curriculum Correlation Guide: By cor-
.y .t BN relating the twenty-six USMES units with
: . ' ¥ - other curriculum materials, .this book
> : ;o helps teachers integrate USMES'with other,

school activities and 1lessons.’ R

’ -
’ . -~ . hd
’ a
K '

The How To Series s a resource deveioped by thg USMES project | Earle L Lomun, Projeat Director, Betty M Bedk, Assocnatg Diréctor for
DP»‘*l«xomeﬁt, Thomas L. Brown, Associate Du%mr for Utihzatiun Studyes, Quinton E Baker, Associate Director fur Admirustration
- » » N .
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UsMES and Skills 7 |

USMES sty often see a need to learn
‘new skills td help them get a problem—
sblving job dpne. Children seekfng to im-
prove a stree crossing may wdnt to learn
how to use a topwatch or how to make a
trundle wheeld Childrén Gomparing differ=

learn how to digsign an experiment and. how
to make a bar fraph. The list can go on
and on, but th& pattern is clear, solving a
real ‘problem r uires skills.

. 9

PUBPOSE Ok THE DESIGN LAB
“HOW TP” SERIES

in USMES. They thy, for example, decide

to build.tables diring a Classroom Design |
challenge, or they may build testing egg}p—
ment while workinf} on a Consumer -Resea¥ch

Children ofte%design and build things

challenge. atefier children dﬁ;ide to
' bufld, they fill deed to have skills with *
tools. The/Desigl Lab "How To" series pro- -

vides children in
blades, doing sim
' and, most importa

rmation on changing saw )
e preventive maintenance,
ly, using tools safely.

dren or 6lder Ehiidreﬁ
ultiegs should find that |
hs and illustrations'
understand most of sthe
jented with little re- ¢
panying word des¢rip-

Primary age ch
with reading-diff
the large photogr
make ite possible
material being pr
liance on the acc
tions,
¢

LIRY

ent brands of fpaper towels may want to .

-*have ,been arranged.

© ' HOW TO USE.THE CARDS

e

Please look.over all the cards in the
Design Lah "How To" series before umsing™
them with childrén.

_Hanging the Desi Lab #How To" Cards
on a bulletin boatrd.or on the wall near
* the tools is a good way to make the cards
" easily accessible to young buflders. A
clearly mggked “box ot a loose leaf note-
book kept Hear the tools are other good
places to .keep the cards. -

Students should use the Design Lab se-
ries as the need arises. Give the students
a brief explanation of how the cards can
.be used and leaveithe rest yp to them (a1l
electrical tools require an adult to be
present when studénts are using tools).

When students do hyve questions, it
might prove useful to know how the’cards

w

* '~ o Each; card has: % large’ photograph
' of thé tool or tools at the tbp.

o On most cards, the first frame -
is a photograph of a child hold- s

. ing the tool. This provides the®
young user with an understanding
of how the tool is held.

¢

o The remaining frames describe im-
portant skills in using the tool.
Those|skills which children have
used most frequently have been
placed firsE

As much as possible, directionms,
warnings, and types of arrows,
etc.,. have been consistently used
throughout "the series. One.prob-
lem is metric vé\ English. Metric

» s used as much as possible but

. lumber afid many tools ate still .
N onlf available in the English
sYstem.

e

Beginning "How Tog Bries: This series helps
children learn sk¥lls like designing an opin~
ion suryey and chposing EhewzﬁprOpriate mea-

suring tool,, Itslcartoon-stylle format helps
younger children and those wifth feading dif-
ficulties acquire the skills and knowledge
they need to do things like redesign their

O run % sehool stpre N

'E‘HER USMES ‘How ‘ro’ SERIES

classroom, fihd the Jbest buy in potato chips,'

S

Intermediate "How To" Series: This
magazinerstyle series covers in more de- .
tail essentially the same material as the )
cartoon-style™series yith a"few booklets
on additional #kills. This series gives
students a chance to read something they v ®

RIC ' .

.-
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have e ‘need to read. '




( DESIGN LAB THOW TO" SERIES = - )

ELECTRIC TOOLS ‘

. to. I‘ ) -
Use a Saber Saw e . . ~
Use 'an Electric Drill (Yellow) = ° ‘
Use a, Glue Gun . ’ \d
Use a Soldering Gun - S

|
'HAND 8AWS _ o, .

HOW Tg

Use a Crosscut Saw

Use a Coping Saw ¢Blup) - g
Use a Keyhole Saw  ° : \ .

’ * Use a Hacksaw J

o OTHER HAND TOOLS THAT CUT i
o S L
S . Use a File ‘ )
Use a Circle(Cutter
- o  Use a Wood Chisel
Use’a Block Plane . . . \
Use a Hand Drill .

L4

(Green)

TQOLS THAT HOLD

‘ ’ : Use Plie;s ~N o

Use "C" Clamps : :
Use a Screwdriverjy )
Use-a Hammer . - . . i
Find the size of Nails { :

, ' . TOOL MAINTENANCE

Maintain a Saber Saw
Mdintain an E'le;ctric Drill

L] ' ¥

MAKING A... -

(gray) : 1.

. .7 . . - . \
- S ‘1 . Make a Sawhorse . L. \
Make a Tri-Wall' Slot (Orange)'\
Make a Bend in Tri—Wall‘

. TOOLS THAT MEASURE

. Use a .Combination Square' N
Use a Rafter Square . (Pink)
Use a Level . ~ N
.

| HOW TO

. ; . * LY .
Created bySCharles Donahoe, Barbara Low, and John Saalfield. ) . ﬂ ,

Photography by Jnm Byler, o ‘ - N . - ' »
\ Thanks %o the teachers who helped in the evaldation of thesé cards, and t@ Frank O‘Brien, Wesley Perusek .
£d Manfre,.and Peter D. Zewitas for thier technical assistance.
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Special thanks to the hands: Kern Qonahge and Kyle Gore '
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SCHOOLS

DESIGN LAD

INUMED SCIENGES
AND MATHEMATICS
OB ELEMENTARY

WARNING, ALWAYS rAVE
ANADULT PRESENT whHEN Y0u
USE A SABER SAW. |

OPEN THE
BLADE HOLDER

CHOOSE |
A BIADE )

A//

TIGHTEN
5 'L/ THE SCREW

CURVES -

——

A\ SABER AW
CAN CUT

~

]: KC: material 18 based upon, remrch supporfqd by the National Sclence Foundation under Grant No. SEDS9—D107§ Any opinions,

1the views ot the Yationsl Science Foundation.

T inge, and conclusions of recommendations expressed in this publication are thuse of the authors and do ot _necessarlly reflect )
© 1977 Education Development Ceriter 1ac, All rights reserved. 1SBN. 0892020319
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WARNING: AIWAYS HAVE

AN ADULT PRESENT WHEN
USE THE BLECTRIC DRIKL.

R o

TIGHTEN WITH
CHUCK KEY

E ]{[lc | material

o e - v
is besed Jpon research supported by the Natiogal Science Foundation under Grant No, SEDBB-01071 Any opinions,
i ings, and conclusions of recommandations sxpressed in this publication are thoss of the authors and do not necessarlly reflect
-+ \the yiews of the National Science Foundstion, © 1977 Egucation Development Canter Inc. All rights reserved. 1SBN' 0-892?2"-031-9.
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URIFIED SCIENCES | §*

| AND MATHEMATICS

| FOR EEMENTARY
HOOLS |

2 MINVTES INSERT
! AGLUE -

. ’. %g? 4 STICK

SR | n

2 mun

a’fwm} P, HEAT GIUE GUN

GLUE GUN! 2
gygE\yAYTo‘- ' ANOTHER WAY: GLVE THE OT}‘BER‘ 'COOLING OFF

| GLUE |GLUE ONE . ! i S\DE
7\G 7AG THE { SIDE... 7% - W
GLUE  /

STATION  \

Q
l

LRI

Cl material:is based upon sesoarch supported by the National Sclence_Foundation under Gtant No, SED69-01071. Any opintons,
a1 ings, and conclusions or recommendations expressed (n this publication ate thosa of the authors and do not necessarily reflact
. the views of the Nationa! Scisnce Foundation. © 1977 Education Devalopment Center Inc, All rights reserved, 1SBN, 0-89202-0319




DESIGN LADI

*
UNIFIED SCIENCES
AND MATHEMATICS
FOR ELEMENTARY

SCHOOLSy

-CLEAN WIKES WITH B | |
DPA )

CLEAN THE TIP
WITH ¢
- SANDPAPER

CAUTION: 00 Nor TO0UH T FRoiT CEAME 3 SODRNG GO

_ ..A_. PAQI P P Ny

‘A‘~ A——A‘_‘

PUT WIRES ONABRICK OR -
FOIL.-COVERED BOARD

TWIST THE ‘

WIRES TOGETHER

WITH THE GUN i

HEAT THE WIRES

“TOUGH GOLDEP T0 THE
HOT WIRES. 1T WILL, MELT
__ ONTHE WIRES ‘

' ]:KCIsma

“PUT GUN ON A BRICK
- Tocoo

CHECK STRENGTH OF
THE_SOLDERED WIRES .-

N

PULL GE,NTLY

e Gngs,,
the views of the Natonal 'Science Foundation,

terial Is based upon reseerch supported by the National Science Foundation undel Grant No, SED6G-01071. Any opinions,

and conclusions or recomnmendations, expressed in this publicatjon are those of the authors and do not necessanily reflect
© 1977 Education Development Center Inc. All rights reserved. ISBN 0892020319,




UNIYIED SCIENCES
AND MATHEMATICS
POR SLEMENTARY

SCHOOLS -

UNTIL YOU

- .
SAWUNTIL s ¥

, THE ENDFALS " . Sl
Nl EE3 Ve

EMC 1is material is based upon research supported by the National Science Foundation under (‘grant No. SED69.01071, Any opinions,

FullToxt Provided by ERIC.

findings, and conclusions or recommendations expressed 1n this publication aré those of the authors and do not necessarily reflact
e e e ol ahe Rledie el : 4 - '




e

DEBIGN LAB

: UNIY!ZD SLIENCES

AND MATHEMATICS

FOR EL?(!NTAEY
SCHOOLS

| TURN HANDIE TO.
| TGHTEN THE BLADE

TO CUANGEA | | TURN HANDIE TO
BROKEN BUADE,.. || UNSCREW

-

SAW LP ANP
DOWN
' \ \

mmnalf; based upon feuarch supported by the. National Sciance F oundahon under Grant No. SED69.01071. Any upiHans,
. nd conclusions or recommendations expressed in this publicatian are thus of the authors and do not nevessanily reflect
J( visws of the National Science Foundation. © 1977 Education Development Center Inc. All rights roserved, ISBN. 0-89202:0319




9IGN LAD

UNIFIED SCIENCES
AND MATHEMATICS
POR ELEUENTARY
SCHOOLS

SAW EACH SIDE
OF “THE SHAPE

TAP OUT.THE -
" CENTER RIECE

Q

material is based uponh resoarch sw;portcd by the Natiunal Swience Fuundation under Grant No, SEDSQOiQ?L Any, apinions; s’
2198, and conclusians o1 recommendations expressed in ths publivatjon are thabe uf the suthurs aod du not necessarily.reflect . . ‘
the views of the National Science Foundation, © 1977 Education Daveiopment Center lne. All nghts jeserved. ISGN. 0892020319, "




DESIGN LAB

UNIFIED SCIENCES
AND MATHEMATICS
POR ELEMENTARY
SCHOOLS

L EIQ05EN THE
o ING T

e ik
THE OLD
BUAGEOUT

1

" TIGHTEN THE
4 WING T

"~

the views of the National Scie on,

Q ‘ > )
E MC! material is based upon research supported by the National Sclence Foundation under Grant No, SEDB9.01071. Any opinions,

e liNgS, and conciugions or recornmgaations expressed 10 this publication are those of the authors and do not necessarily reflect
ou © 1977 Education Development Center inc., All rights reserved. ISBN  0-89292.0319
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UNIPIED SCIZNCES
AND MATMEMATICS
- TOX ELEMENTARY

CLEAN HIES
WITRA
FILE CARD

Q
F MC’” meterlel is bessd upon resesrch supported by the National Scrence Foundation under Grant NURGEDBR01071; Any opinions, 1
e ¥WOINGS, 80d conClusions of recommendations expfeseed in this publication are those of the authors and do not n?cesarily reflect 1
the views of the Nationsl Science Foundation. © 1077 Educstion DevetopMent Center Inc. All rights reser¥ed. ISBN 0802920318,




UNIFIED SCIRNCES | B”
AND MATHEMATICS v
TOR BLEMENTARY

/e
g . 4

NOTE:CIRGE DIRMETER | | BLADE FACES >

VILL BE TWICE AS JARGE AS | |CUTING DIRECTION
SETING. A15 M SETIING | |BLADE GOES Ya WAY
MAKES A 50 MM CRGIE 5 |THROUGH TRIWAL ~ 4

FOR ACLEAN CUT
GO AROUND 2. TIMES _

e

BUDE FACES :
CUTTING DIRECTION .
BLADE GOES AWAY cheny  ON -
THROUGH TRFWALL 12 f|SCREWS 137\ -
) 4 y ; S S ) . o
F lﬁc‘nu matoriat is baeed upon reseerch supported by the National Sciencs F oundation under Grant No, SED69-01071. Any opinloni, ‘1 5
preteti ndings, snd conclusionPoF recommendations expresesd in this publication are those of the authors and do not necessarily reflect

»

" the views of the Nationel Science Foundation. © 1977 Education Developmeny Center Inc. All rights reserved. ISBN. 0892920319
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UNIFIZD SCIRNCES
AND NATREMATICE
POR ELEMENTARY

SCROOLS

L3

FOR A DEEP
LCUT THE BEVEL
SHOULD FACE °

AMWAYS CHISEL WITH
THE GRAIN GOING

UPHILL, THIS STOPS
SPITTIING.

FOR A SHAUOW CUT
THE BEVEL SHOULD
FACE DOWN.

TO MAKE ASIOT, MEASRE || SAW TD "
THE WIDTH AND_DEPTH. MARK || DEPTH LIVE. k&
THE BOARD.
)
AW
” BOH SIDES

CHOP OUT THE

WOOD. USEA % ,

AWET DT & 2
THE O-\EEL. a\"

¥

TURN THE GMISELOVER < || Moot THE sioT
AND LIGHTIY TAP THIS WAY .
OUT ROUGH WOOD

Q e .

E MCM material is baesd Upon resserch supported by the National Science Foundation under Grent No. SED69-01071 Any opinions,

- Wings, snd conclusions or recommendations
the views of the Nationsl Sciencs Foundation,

> A
axpressed 1n this publication are thoss of the authors and do not necessarily reflect 40

© 1977 Education Development Center Inc, All rights reserved. ISBN 0802020319



. GFIFIED 5CIZNCRE
AXD MATHEMARYS
TOK TLEMENTARY

-, BCNOOLS

-

THE CAP FITS ON TOP
R |/OF THE BAADE

& S0 ToP
v~ FORWARD.

PLANE UNTILYOD |
ARE AIMOST TO -

THE MORE THE BIADE
SHOWS, THE DEEPER
THE CUT )

| ADYUST BLADE BY
TURNING THE KNOB

hd ~
st

'FILE THEEND 10 ]

is Materisl_is Hesed upon reseecch supported b;/ the National Sc!enca Foundation under Grant No, SED69-01071. Any ogmaons,'
- tingé, and conclusions or recommendations expresead in this publication are those of the authors and do not necessarily reflect

o the views of the Nationgl Science Eoundation,

© 1977 Education Deveiopment Center inc. All righf§ reserved, ISBN, 0-80292.0319



ONIFIED SCIENCES
AXD MATHEMATIOS
POR ELEXEXTARY
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 INSERT

B

“ [

{1

g H—b—t

qz

Q
|- R C nateriet is besact upon resserch supported by ihe National
T ge, and conclusions or regommendations expresed in this publication are those of the authors and do not necesserily reflect 4

the views of the National Scignce Foundation,

Jb-f;

’

Q1977 Education Developmeni Center Inc. All rights reserved. I6BN. 0892020319,
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ONIPIRD SCIRNCES
AND MATHIMNAMICS
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SCHOOLS
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E MC materiel Is besed upon ressarch supported by the National Science Foundation under Grant No, SED89-01071. Any opinions,
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DESIGE LAD
P GRIZIZD SCIENCRS .
AXD MATHEMATICS
POR ELEMENTARY
séxooLs
L4
h
%" MORE USES FOR
4 . \’ . -' . i
-
3
WHEN GIVING .
\ . .
~ CALPERS .
L
Q R :

E MC'W material Js bessd Upon resserch mpponh by the Nationsl Sciencs Foundation undgr Grant No, SED83-01071. Any opin\noﬂl./
IS wlings, eid conoluslons of recommendations expressed in this publication are those of the suthors and do not necessarily reflect
t_Conter_inc._All_rights reserved. ISBN: 0802820319
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MM S SRS OFFSET

L MO SREWS BOLTS ]
HATHEAD “ MACHINE A Nor
8 =y e
Sm‘lg st - | luecnor souse e
1 vive ameae|| &7

-DRILLA
PILOT HOLE

Q i
KC his materiat is beesd upon murch supported by the National Science Foundation ynder Grant No, SED88-01071. Any opinions,
ndings, ang canclusions or. recommendations exprpesed A& this publication are those of ttﬁ*outhors and do not nacesearily reflect
7 Education Devetopment Centar inc. All rights reserved. ISBN: 0-80292-0319
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P TR I e e e e e e AND MATHEMATIGS
-t 8 YOR BLEMINTARY
2 SCHOOLS
B . < R R .
—— l

—
["vwirizp scizxces

¥

. Mo e HAMMER o OO THE
END AS 15 COMFORTAB\.E

TAP THE NA\L DNTIL AT
STICKS N TTHE WOOD

—

USE THE
CLAW TO
PULL NALLS -
OVt

l: KC&MM ia besedt upon reseerch supported by mc National Scienoo Foundataon under Gum No. seoeomon Any oplnions
TS ings, end conclusions or recommendations expresesd in this publication ara thosé of the authors and do nat necesserily reflect

_ the views of the Nstional Sclence Foundation.
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nt Center Inc. All ri
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reserved. ISBN. 0892020319,



UNIPIND SOISNCES
AND MATREMATICS
YOR SUBMANTARY
CUOOLS

oun mmmmmmm. All rights reserved, ISBN: 0802020319,

[ common wiis || Y L G FINISHING NAIS™s<"]
"COMMON WALS HAVE IF YOU WANT 0 KNOW FINISHING NAUS DO NOT
- HEADS - HOW LONG ANAIL S ° HAVE HEADD *
USE.A COM| ON NAIL N HOWD ITUPTOTHE - USE A FINISHING QML
IF YOU, WANT T0 TAKE . GAUGE. CHART WHEN YOUL DO NOT
THE NAIL OUT LATER | . L _ \ . WANT 1T 10 SHOW -
4 ‘.".‘-""—_' ’ -—-—::- q/g.‘s — 1
' 4 »
» -“u. ' ¢
84—
4d —
b“.:A < 1D /"“t
N3 1 6d e ’ UIZ .
< S '?d ‘
1 3 | P
T : “ s 2
1 v d - N -
_ , nd -1
a RCE :}‘ \‘u
1 . \ -~ | . 55 ' i
COMMON NAWS ARE . THELETTER d STANDS RR ‘ C
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