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iis it‘ 8 ¢asignedfta give the
“the 1mpqr ance gf’matﬂematics Its Dbgec"iVEE are

1 gvglcp ‘an’ un@érstanding ijwhat mathematics 7
;ji X:E] app@sed*todgimﬁié tamputatian i;':. ; =

Ta-mativatelpupils by pointing Dut the need forf /f
mathematlcians_ Cen

. GDDd attitudes Vlil be'built 1 ycu use 1maginatian and ;};%Efi:‘
’i“enthusiam- 1n getting these cbjectives across tc the childr;;5” S

will be to 1et the students take the unit hame anf read 1t T
Follcw this with daily class, discuasians Dﬂ each fart ahd wark
the exercises :@Peourage the more ° ablgjstudents to. salve thé
A?"§§AINEUSTERS" but beqready to’ help if tjfi ‘have difficulty
..The dally class, discussians will help the slower 1earners,‘ . S
_________ "dlgest. the iffdemation, ‘and_hqld_their, Attergsts ool
‘ﬁ;'; The first sett%on intrndgges_deductive tﬁinking It | vz’_
attempts tc ‘show that légical*reasaning ¢an be utedgtd salve 3f\;;
difficglt pr@blems mare easily‘thaﬂ they can be solvéd by gcm, zﬁ“
}'-p;tation It shculd be painted ‘out that most mathgmaticsfis a fff_
;;f”od Sf deiuctive‘reascn g . Where iniuctive reasaning is useé S
1n the eafly stages Qf a,p ple the fiﬁal answer is almgat '

s

alwa?snaﬁtained by deduative reascning,s Alsa mathematics has

ll%? {%Su may want "to include p%@b ems- of your own- Selection
iﬁcréase the student's unde:gtandi ’“gjﬁn:igy WaDt ta,”

st ¥

inelude the prablem cf the cheekerhtard : g e s

‘Tguppaﬁe”y@u have & checkerbcard “and’ domin@es ‘just’ 1arge N
encugh to. ieéirer two squares on the eheckeeran Can.you pla,ce
.the ibminqgg_én the bcafdjpn ‘such ‘a’ way as to cover all the -

t', 1,','1,;.'{.}‘ 1 . S . . ,;? e i'

o ' This cgncept cf deductive reaganing is n@t an easy one tc ;;-
,'45
t

. 2!,




M 1
P

. ;fcaverei —}

v R wculd be &1ffiault heqaﬁse there are maré*than 55,535 ways tc
o cover. the whole baard. " The - sclutian may be feund in anpther

N

Vo

m\#ﬂ'

""'"_""’“‘”‘WaY'“_ s g 1,,; e e ._:;____,,_., - b g e e s .
“‘How many squares are there aLthEther cn the béard? 26 ;
_ How many .sguares must be.covered? ' 5
~.What- 1s' gpecial about-the two. square nexx tc eaéh
a;:lher'? - (They are ef differenk cglar§ o
A o at 14 gpeclal: abcut the two oppasite carners? (They I
4 3'[-1 are thé same color) ..

If ‘you place any nuﬁber aﬂfdcminces on the baard can yau say “"}
w anything about the kinds of squares which will be cavered? s
‘“ﬁ”a Haﬁ does this cempare with the kinds of squares ‘which' yau are_ﬁ
N suppesed tQ cover? Dc yau have tc make even ‘one experiment
in Qrder tb get the answer ta the ériginal pr@blemﬁ Gan twc
”;@ squares Qf the kéme .color be cawered with one domino? - The';: S
,. - answey to this questiion shoq;d help " some of thEuEtudents reasan ..’
”“?:why the salutiqn is“impcssible. T ] 'e”""""“Wi“Wi%*ﬁ

¥

Peer intraduclng deduttlve reasaning,!it is .5t11l necessary
o glve the students an uﬁﬁefstandiﬂg af its 1mport*pce,bf ~

S Examples ﬂfﬂseiintific adv;giements 1m which edugtive feasgning
| was used might Be the. Salk Vaccing,\man—made atelites, atomlce.

. _submarines,'and digitajrccmputers Students shguld have iittlee'
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te-exereise on page 23 ij ; f5f

367 | Eirthdate iﬂﬂicates the' samé day. ‘We must keép in
e P%heﬁﬁassih%ii%y—eE*February+29—gse&kbirthdateﬁ¥*ﬁene'ﬁ;sf
>,he smallest number: for which we. can prove two. stud?nts :

have the same birthdate ls 367. 5;(U;5.__“ o
' lf the number is greatér than 1 there is tﬁe pcssibiilty
(hawe?ér remate)umhat the “two 'puplls were born on the same,.

ﬁate.j'Ihis should - be carefully peinted out to the pupils_L ‘
80" they may appreciate more. fﬂlly the- need far prcving R

ﬁheir agnc usicns;

¥

"'rh 1 Moﬁt’pupils ah@ulé ‘be able tD ‘reason this aut, but
I =dcn't rush: the discussion s6 that the pupilils miss out on 1;*
 ~the idea of deductive reasoniﬁg uaed in the salutian. L

o % i
.6, *Again, most pupils shculd be able tc reasan this Gut

;T*l., "As in prcblem e this is the iny acceptable ccnclusicn f\
: 1f _we _are.to be sure-. that no_two. pecple see the samg show. . .

s The P then“ idea may be?used here to shew the pugils -
:‘V;a~,nfwhat may happen if they make certain choices. . It might be
e - @ -good Jdea-to let the:puplls study. the. prablem .and then . . ...

o jia-'ih§ﬁ§ ong pupll attempt the correct' sélution, ' If an em cr P
;0. 7 18 made/ancther pupil may take over. .. Prgblems 6 and. T &

N R not--difficult., Many pupils wlll solvé.them. without the O

el ‘need of a dlagram, b they ‘should be given: ‘permission to

gt 7L useE paper and . pencll*lf necessary. As they are discussed,
e ﬁa diagram én the bcaré may be helpful far slqyer learners.‘

5}1\Only oOhe bcy may receive 3

= 200 paund R i E;and G'cfﬂss:fivér;?, PR

:_7;_'?':; .'A =
L - B = 100 pound bcy "© - ¢«Breturns.. A crosses
¢ =100 pound boy ¢ returns for B . ,

R tékes gpose and‘returns alone."® He takes . fox
""and réeturris with goose. “takes c rraerossT T T
" .river and returnsjalone tc pick u gcase, ( Students
=-§§qli anjcy wcrking out sclutléns.

_ C e
A '_59.' Most pupils iil need paper and pencil fer this one,: As .. .
o ~they- -attempt-the-solution-in--front-of- classﬂit -1 8-8-g00d--
- Y idea. to minimize the help from others in the class. I
«m:rﬂan —erpor-is- -made,-—another-student-should- bexselectédjtaymu;xn
present his solution.. It should be pginted out that a " e
) crasaing necesgsltates a landing,. l.e. jumping frcm ‘boat N\
‘§fcnta beat 13 not: ccnsggered ethical’, LY '
. 3

®




T-I-4% o
‘Mj Cp 'eross river. M, returns. =
’,Gé GBAcrcgs fiveri 'G1:return5.xrr -
C My MEAcrass“river;pfmlf return. .-
j_Mi;Mg"crgss-river;f*csgrgturns.;: '
ey Céxcfoss;river + €] refurns. -
1;Gi-83 cross:river A K

SR LN K Ba ee'the twe grgups Qf 3 marbles each If theiiﬁaL,hiffﬂ,
<& vt then it 18 only necessary to balance ‘the rgmaining £wo. -
e marbles  to é?nd the helvy one. ' If the two graups of 3 -

© 4 Tjarbles:do 'Jiot balance, take: the heavief \group. - Of" ther?f;rf
Cw. 3marx ,"1§ the heavier group balance any 2. marbles. I
‘“they balan’e the remaining marble is.-the heaviest
%If'the 2 ;arbles dc het balance the heaviest W

one.
be; 1.of

Ca grcup af numbers written in an arithmetic series »Ihis :
‘:‘“bé used to- ‘dramatize hpw some pupils apply- 1nsig§t ta}uind§gg
SRR - 3 solutien to - a problem That Gauss was iny 10 years Dld

{wa.;fat the time might he of interest. to. the claas Your: better N
*%%ﬁw;wjpupilswshauld “Be-told- that there ‘are_other. than.Gaus%glme‘hadh__%
v "'5_Qf quickly f$ﬁé1ng the sum ‘of a seriesfcf numhers. Sqme et

 students might be encauraged tasdiscaver methads Qf theirlown

- for addiﬁg number series quickly. ”V”v ,' .,xf* , ﬁﬁ“f

The- middle number" method is one that may be used Thls
"1meth@d can "be” used for an- even or odd number of integers;:;Ehé’;-
R follawing éxamPIEE may- be: used to explain this methodxta the
-j_g:;xvstudénts wha have tried to discever Gther methadsf
T3 Example ALTL 4+ 2+ 3444 5F6% T =20

’. In thi% series the middle number (in this case, "4“) i

is“the: average of the series.. .The sum is the pgg;uct v

"of the~middle. number (4) and the number of 1ntegérs N
(7) in the series Y 7 = 28,

SENE— Example B.. 1+ 2.4+.3+ 4 tﬁﬁ 4.6+ 7.+ 8 = :
: ’, - In this series the middle number lies. between R e
. and’. 5 and may belthought of as 4,5 or 4 1/2. Again ..
“the product of this 'middle number" and"the number S

; } e af 1ntagers 1n the series will producé the ccrfect
SRS o P 1/2 - 8 =36,

gk

-
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120 (w200 20L e oy
. :YES. T : ‘ . . R o s

If we- star’c wit.h (’;) there are 201. integers in the series giving
Jus (D + 200) 201. If we start with 1 there.afe 200 1ntegers 1n
2
éur series and we have (1 + goo) goo The praducts of 11ke
L2
factclrs are equal - Thesmethad also ma?& used in a series S
o - 1T we select a number other than 1 or 0 ‘as starting paints[ .
i __,Same of the better students may. inv_esj:.igate whether‘ the "
' methgd works in. ather- number serles, .

Jchn ’Friedrich Karl Gauss was bgrn in Erunswick Gemany
in 17"77 He died: in 1855 at the age of’ 78 He signed his. ,
Iy masterp eceszarl*Friedrich ‘Gaussy - Many ~of - ﬁhe referenees’vuSEH S
) this ri NEsre) o ‘




_ ) VDut tha weakly Egyrill far tha 1abarara undar'
his: cﬁ rga;“Sqddanly the lad said “Fathar! tha r;—kaning ia?;_
— _itvahauld be. g_ii; Aftar carafully chaaxi”g the. “.
.:;gﬁtaa, Gauaa‘ fatharrmade tha nacaaaary &arractiena.gf_'"aifli;
» his savanth birthday Gauss aéarted chool’, - ‘At the.
“age of twelve*ha queationed’Eu“liﬁ'a gepmatry.::A fifteen he ¥
erntarad Garaliﬂa dbllege and mastered. tha elaaaica; By aeven—.v:i!
. teen he.l had studied the works of Euler, Lagrange and Nawtan.;:ffff
';"Newton waaﬂhia hero.  He never 1awera; hi’ eateem far-him '
_’ . Gauaa had na financiai“wgrriaa &uring hia twantiaa and

_ thlrtiea He waa auppcrtad'"f a Panaicn fram tha Duka af
_!:"Brunawick Thasa yaafa were - hi‘ most pralific, 1argaly due T
PR TS the Duke's” genarcsity,'aa this raliaved Gauaa Qf"financial“ﬁ”'“—

;".jr_prablema ’,\;é -Aaff - : - , f%a:'
££;@£;; When he was twenty Gausa dacided to Be a mathematician !f;i
}f,',instaad of a phllalcgiat (atudy of langhagea,*élaaaica and N

a{fthair’ﬁiatdria relaticnagip ) " : T L
. His fi%at masterpiece was publiahad 1n 18@1 entiﬁiad “Dia
_ quiaitiana. . In 1805 Whila atill beiﬂg Euppartad by’ his . :
4~:;' penaian; ‘he- married His wife. diadxin 18@9 after: tha birth aff
' thelr aon, Louis,.. Gauss remarfiad a year: later ',' E S
. ~When the Duke of Brunawick died 1n 1806%gausa had to find {fﬁ
a way to - aarn a living. .In 18@? ha waa appcintad Directar of-
‘the Gat%ingen Qbaafvatafy and Lacturar of Mathematics at T
W”Gattingen.Uhiveraityi‘é ~>~§‘-tf"'abz»w;;é~wn~~www~~~fvw¥jfmwe¢a;
~ Gauss mada startling discoveries in:the fialgﬁpf astranamical
mathamatiaa Ha calculated tha arbf%gggf planets and, tha camata._
. Pinanclally he was not augcaaaful Most of his warka Were“ -

y o nat publiahed until aftaf his death. "The - raxal%iea fram hia
texta publiahad pf;aﬁ % THIE daath weraTamallé .

B . - . - 3 . R W
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_ Thi$ sectian is only a brief*intrgduction fo pr@bability
_ fAlthaugh students may beeome interested at this point and attempt
= mare eamplex pz@blems*it would be betper if they waited. The unit -

-

'fan prabability ‘comes later in’ the text. S

 Exércise, page 6=

IR Yo (1 out of 52) _This simple prablem should guide the .

o ©. ' students tcﬂrealize that there are 52 cards in all and
only one ace of spades Therefore, probability is only

. iaipne out of 52, ' -

-~ L N .

L2, (4 out ofg52 or 1 out of 13) Probability. is a ratio of

‘possible, forrect selections out of total possibilities.
The student shpuld be.reminded that this does not mean
that he. willkgraw an ace with the first 13. draws, but

. “merely tha$ his chaﬁces are one out of 13. - v
(1 out of 6) Because a die has -six Sides and only one
side has two dots.
i
{ . .
by ERAINB?STEF (1 aut of 36) The more advanced students shéuld;x
] reason that there are 36 posskﬁ%e combinations. A table T
° . may’ be construated to shewg;he 6 passibilities. .
Show the 36 pi)ssibllities ) N y
1 l o 2 2 F‘)"' \ 5 6 7 8 ete
lst die | 1 | 1 1 11 113 1 21 2
| . onddie |1 2 Y3 L 4]l 516 |1 |2 ¥
,Since there 1s only one way of
15%113 out of 36. =5
5. .1/8
[}
o . L 7 . 13
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o _?_,x-—;,j, L”;:TEMIEBv ‘f T B e elee l B

-»%‘]Eﬁi ycu need tD kncw mathematics o Q

-text. One way tc improve and e

Thisfsécticn sh@uld be usgd primarily for reading by the
students and class discussian Some words ‘like deduction and

"induction will need to be disc%%ied beyond the reading in the

end one's vocabulary 1is to -
iﬁtfbduce.a new word (or several new words) each day. The
@eachéffmay not wish tbo adapt this whole section to a formal
class assignment It may be wise merely to assign the. reading
for hamewcrk and then let students volce any questiéns raiaed
by the reading. ' ;

- Supplement tc Teachérs Guidelggnit I
Supplementary Problems and Answers e

(Answers are in the square braékets)

I. -Gausgl method for the additiaﬁ of a group af numbers.

“1." Kdd the first five odd numbers, beglnning with' ‘1, [25];
first six, [36]; the first seven, [49]; the flrst 10, [lDQ]
Is~there a .general law? [The sum 1s the sqguare of the _ number of

M

‘addends] Add the first 1000 odd numbers. {10007 - cﬁ 1, DOD,ODQ]

2. What 1s the 5th even numbér beginning with 2, [10], the
7th, [14]; the 10th, [20]; the 1000th, [2000]. How 1s.the

'~ 5th odd number related to the 5th even number? [The 5th odd

number 1is one less than the 5th even number]. What is the
1000th odd number* [The 1000th odd number is one less than the
1000th even number]. ‘Reverse this process., Fill in the blanks:

10 1s the :Iggiﬁ]th even. number
28 1s the J[Eii_jth even number
9 1s the [_5 ]th odd number
99 1s the [_50 ]Jth odd number,



I1. Pmba,p;hl ity
S 1.+ What is the probability that a head appears when onegﬁ .
ccin is” tassed? [ 1/2 one cu; of 2 1. 'zﬂf

‘ E # 1f two cains are tcssed what is the probability that
- both coins show tails? t 1/4] that exactly one head shows
VR R °
3, There are four aces (from a playing. card deck) to
be dealt to four people. What 1is the pr@ba,ility that the
first person who receives a card gets the ade of hearts _ ,
[‘1/4 , there are 4 possibilities, orie of which is favorable ].

- \ Ly X ' o e
- , SR k
7
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=) 2 K ‘g 5
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B . ' Sampla Test’ Que!ticns Y S

L e f mmm-gass D

T 1. A mathematlcla
: L

| works more 1ika a paat thanéﬁgbackkeeper.
. P 2. Hathe\matica is |

an art as wall as’ a acia’ca;;

*J

‘gf V ? L 1‘--, i
‘F 3. =Gamputing machlnes are taking tne plaaa af‘mathamaticiana,i

T Lk, Mathematics can be a habby for§aoma people. = e
T 5. Mathematics is/used by the gavernmant 1n making %gpnrt?nt ag

decislons. | T e )

i"“““F-wégmmTha‘arifﬁmatic taxtbock i1s the .best aaaréafaf mathematics. ...
F 7. A mathamaticia? prefafa to solve problems gy tr?inéialiﬁ
EDaaibilitiaa.i / R P
5‘8. Sinca aciaaca s more impartant in our aoaiaty taday, matha—'

matiea is laga ‘

;portant : ]:Q : i waﬁa
/- oL PART II. MULTIPLE CHOICE. -, 7'
1. The most important iartéof a mathematiclan's work 1is: K
| A. measuring and d awihgix ; s '
B. recording the data systematically. | é

:"ém »G‘:‘

£ *D o

E,
2;’;Deduct1va reasoning c Eﬁ best be defined as:

A. raaaaning t:!’ygtryllklg all Eéaaibilities.

B. raaaening by experime) aticn. a
-*G; reaaﬂnigguby legical/thinking. '

D. reaaaning by trial d error.

'E.} reaaaning by pcpularl/é
_ = 10

16




Lo : . . - .
T;~;§3;7§i§54 bays receive a’tgtal of 33" candy bars, a canclusign that o
; fﬁ@"”ié;;:ways true 1t each bay ‘receives at least ane (withaut eut-
5 :t;l.ng aay ‘bar) is:. o s T :
A.' one bay ;eeeives 10 candy bgﬁg - 7
B. each’ boy . receives at least»S céﬂdy bars. - /o
. ,fd;,,éne yEy receives at 1east 4 candy-bars. ] -
- .i‘D._-ane boy- receives § candy bars:-- ’ R
B ;b' 'E. ‘none of these. 3 ' _ | ) !. L .
4. Ir yDu wish t.c: bg }J:IiE that no twc atudents h%\fe birthdays ins Y
R the éame{gonth tgﬁ\%réatest numbér of Etudenta yéu could
veh@oséﬁiaa 9 N 7 \ ‘1Jé%?* ' o .;f“fwéw
Bl§ R T 7“\
o511 L e L
D 364, 4 " s
) *E, none D%thzse. S - 7
%5, The vowels arela, e, 1, o, u, and y. The p%abab'
choosgng a vowel from the. lettérs Df *Ehe WDN "y
rbe: 7 | . v
)_ gA- Dhe;gggézf tw%57 ’
f B; one out of thréeg ‘ ) ' [
. C. G’ﬁe_}_cut of four. Sy .. , | c‘ -
g D. one out of six. I ST .
'E, none of “these. . }
-6, The sum.gfialllﬁhg wiiOle uﬁmbﬁrs gPémé} té Al can be quickly
* found by: / ” R B .:‘ j
A. muitiplyihg ’45 b{ L&l and dividing the product by ‘2,
___j%“mngiﬁ multiplying 20 % by 37 o e 2

11




’.guf"; ' pultiplying u5 by 38 and diviéing the praauct by 2, :_ *f'

D ultiplying EE 1 by 4l ; ) N . ot
L [ - ) .

E.. nohe)of these.u .= T AU T " R
7 The praﬂfﬁt Qf twrﬂ;ansecutive numbers, such as §<$ T willgiif

é.lwa:gs bE E‘Véﬂ becgugg S S o PR . !
LT :li" '. - . - -i',. ‘; - \
Re it will always hava a %s;L its one s‘plaee.;A éq;e: _

k ”'Bcj ngne ‘of 'these are true slnce the statemﬁnt is ﬁ&f true. &[

f%ﬁgi ane of the twc numbers 15 even, : fﬁ o _
(ST R — e v
' D, when multlplying any WO numbers "the pfﬁﬁu@tgiEQEVEﬂ :
<r¥fﬁ4wif%§; all af the above are corzict AL —f -~~~~»m~@~j§#waf
( _ o | ; .

g, If you pick 7 different numbers from 1 to %o what is the least

S number of them &hic%{i?ﬁﬁfngﬁven? S :,.:é _ ; \ )
L ? Agfro&w L N Y .
? *C. 2 (
.D‘ 3 ’ _ v

e E, Nane 'of these.

9, What i1s” “the least numbe:ﬂyau must pick Qut of a gr@upigf 20

&

children in order’ tD be sure that at least two must bd¥of the

 sgme sex? ‘ ‘ o _ : :
‘\. ) . . . ”?:/ .

‘1D4;%if yau mq tiply a twc—digl$unumbér by a three-digit number,

<J€%e gFaatest §stible EHEW¢r you. ¢an get 1s:

*a. 989@1,‘_5 f 18 Q‘,")'..-

; . <12 B '/
v > T

1 B ~ : b . 5 a:
- . [ STy s 3 . . o ‘ - o
A Text provided b e




o i i gﬁquQﬂ*:J,;_&yg‘éﬁb,,¢g,;wm,&h;
UMICERCEE . SR

HE laa@e(

l!c. 1,000, acé

'?; b 998,901 \

%sﬁjr VEE;: none af tha&g
. v Ty

; o 91*"- ¢ 1,
',1lgiéHere ls a. string.

\Each cut changes the tatal,number of pieeés

‘—47' -
Lo

, oy B
| ill;ycu%have i1f you make 17 cuts? =é;, o

17;;_H_W}Ag,i§§ifA _¥§' . [

L & ' ’
jf- 'E. None Qf\ﬁgegé.
aniiég. ﬁﬁg ﬁultiﬁilea a number by itself. The answer was one %f Ehé'i'
| féilcwiﬁgi Which onc was 1t? | ‘
DA, 22801
i§k B, 22802 :

; C. 22803

£

D. 22807
| ’22.8@8
Q‘ ké,_ A lub Qf 18 bdya naé a baseball team (9 playersf -and a ight!

team (11 players). Five boys were on nelthér team, How

Were on botht : _
= ‘ - : * v il—!

5 '$ .a ' / ’s_ \57

You can't telI’fram this iﬁfcrmation. Cooy Co

None of Ehesg angwers. A

lS . . . R =:n,"} ) E . |
19 SR
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e I : PABT“iII PRGBLEMS; SO N
;fﬂj ‘1%‘fAdd the odd, iﬁtegers from 17 gafﬁf:* (?569) P U {
i 2. - Add 9 + 1er+ 17 4 21 + 25 +%9 ,\+ 34, (172) .

'5%3;!-What As the leaat number -of pupiis you mu§ fe ﬁb be sure'

g _H*fﬁ that at leaﬁf‘# pﬁpils ﬁave their\g}rthdjivr‘ 1;h% same month? -
) w 'LL s-‘*aIf ;S]C)u had a die With glght faces! rhm}bered 1l: t@ 8 What - f
: B 5 =!i ¢ B ‘;55:;‘ .
wauld He the prabability Qf throwiﬁg a_? (’S‘)s . !§ f3ﬁ
-’5_ If you had ajga%; of dice,. eacn with 8 faces numbered 1 ta 8, ¢
i what would .be the prabgbili,y of tcssing a two? (EE) "
_ﬂm,w“§i~ what is the prabability oﬂ_ e%ectlng an elght-from a regular B
. ‘gick Df playing dérds? (TE) “ -
. i
T. at 1is the prcbabllity of drawjng a heart fram a regular deck
. 1 '
j'cfvplaying eafds? (ﬁo o
RV | . v;ﬁ' - %‘s L ‘ i
s °F o _‘r R 3 - v
T ‘ S,
‘ , [
) .
14 ,\ '
- |
) oo j
K N \ ‘<, ]
|
. 3
Y
4
S S S roo L
P : N :




Ty “Date_ ML
. . .‘7*{'5; ,J‘. . ',‘1_ . i 7 ;‘. s.
;U,NIT: - .,\,L,, Y S — .7 — : ] A
M ; , : ' '
. .Name of Teacher- SN A . .
& SO ' /
Néme Qf Schcqls _ : _ Y
L ) B ‘: v 2 - ~ ) . V = = / .
) ‘f . City: . f,,’, © State: L
SR ST 4 v . .
Number of days given to the . teaching ' !
(including testing) Qf %his unit: _ . o -
N App?@:imate dates - ) ) .
USE THE BACK- OF THIS SHEET IF Y0U NEED EXTRA SPACE TO .
ANSWER R{Y OF THE QUESTIONS BELOW
1. Make 2 st tement abgut the abllity level gf\the puplls in the
state whether your school uses some plan of hama-
genenus g’Duping- : - Q-a,
‘ r;?' Y . - - R
2. What parts of the unit proved to be the most teachableq. .
¥ D ; > | ®
; 3. What partﬂ Df the un_‘Lt proved to be the mGst dii‘fiault te
teach? ; i -
' - Did. ycm amit any part*?} o N
118 gpt%* ' ) _
N, Dia you use. any supplementasy developmental materials?_
IfAsi,'whét Wwere they, and at what points were they used?
5., Did yc finﬂ 1t necessary L. provide the puplls with addi- -
tlond: practice material: e .
] 7 .
. If do, was 1t from textbooks or did you write your own?
6. Do yﬁu,gﬁink that a unlt on this topic should be included in
regqlar textbooks for Tth. and 8th grades?
7. Please make ANE addlitlonal comments abcutpyaur teaehing ex-
perience with this unit which you. thirk #Would be helpful to
o -'the Panel reésponslble for pre§aring and "’ experimenting‘hith -
&

textbook materiala fnr grades T and 8.
15
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1jqreet were eighth grade classes. There were a feﬂ
'sixbth, ninth, or tepth grade levels. Most of” “thve
~ that the unit eheulﬁ be included ‘in the: eeventﬁ greée.

'/“geet difficult in the fellewing order of frequeneyﬂg

‘Teeehebility. _

teechebility and difficulty.

i;:— B imTfT I_,

j L F;»':iﬂ' Suymmary of Teachers! Comments R ;*\ g\;

+  Reports on Un;t 1 were received from 75 teeehere whe taught
1t in 110 ‘classes? Of these dlasses 50 were grouped according to
ability (35 high, O -medium, 6 low) and 60 were hetfrogeneous. '

. Three~fourths of the classes were seventh grade ajd most of the

1

classes. at the
- teachers egreed,'

‘The time epent on the unit veried from 2 te l? deye.} Some .
70 ,6 of the teachers taught it for from 3 to 8 days, It 1s eug— :

- gested that praﬁebly 5 or 6 days 18 a reeeeneble time fer meet
eleeeee. ' ‘ : .

'e

) 4D -
The teechere regarded the sections eegmcet eeeily teught or

Gauss EE; Deduetipn 'EB;' Probability

Most difficult: » Probabllity (2) Deductlon 3) Gauss

' Néte that there-were dif?ereneee ef oplinion with reepeet to

f =, ) - ] '. ) /
A few representative comments made- by teachers were:
, LR

The 1nterept of students was very’ ‘high. “Also’ there ‘was -
particlpation in discussion by students wha nermelly ere‘

/ ) X reluctant to eentribute.5

There was very good reactlon to thie meterial as eﬁ
opening unit. There was evliderice that the family at
home had been brought into some discusslons and thelr
ihterest wae\ehetted for more, , )

4
Thie type of material should be epaeed etretegiceily

~. throughout a text.

I recognilzed thet my teaening of the unit to my second
participating aleee was better.

“iphe interest span of the lower group 1s longer then it
wee when they were etudyimg traditional work.,



THE SGIENTIFIC.SEESAW

Th;s unlt can be—used 59 a mathematlcs -class or a §§ience
class or it c&n be planned as a golnt project. It mlght well =
fﬂllcw Unit I , "What Mathematics Is and Why*Yau Need to Know Is.*®
Much of the science that is taughtiiJ the schools today |,
lS dascrlptive sclence, and it omits or neglects the quantltative -0
aspect - ‘of the subject, Yet @nly by a study of quantltatlve
- data can one leafn to carry out the f@ur steps of a sclentlfie
experiment, namely: ' v
1. The scientist observes What happens and collects and
* ‘ " studies the quantitatlve dat%‘ \
2., To explain ‘the. facts he has observed, he states his « °
hunch as a hypath251s which expresses the pattern he -
- 'sees in the data.
3. He makes predictions, telling what will be §eeﬂ if .
certain other observations in the experiment are made.
4.. He goes.back to the equipment and tests his prediction.
If it works in a reasonable number of cases, he can
. state his discovery as a theory or principle. No
amount of tests will "prove” the principlé, but a
rather lafge number of tests will sh@w that the,

pI‘lﬂClplE is very. likely tcN:e true. The pFlDClplE

i

. ‘ - is usually’ Ststed with mathematical terms ‘and symbols.
The purposes of this unit on "The Scientific Seesaw"
are:
| (a) to illustrate by a simple experiment the typical
ginductife method of science;
(b)“ to give pupils experience in collecting mathematical

data in an experiment in science;




’5.t;’ (e) ‘to help pupils see the 1mportance of the quant;tatlve
Lo 'j” ‘aspect of the physical -experiment ; S, P
_;ﬂ} ; (d), to furnlsh appllcatlans of some mathematical skills..
., The. equipment**is. very gimple. A meter stick should

'iﬂalways be availah;e=1n a sclence or a mathematics. classrccm. _
~If: thére is no gét ﬁf we;gh;s, a hatch Qf pennies can be used
but\newer Qneasf}T; be more similar ln we;ght‘than old dlrty

' Qnés. . e T . : .
. ~4The Law of the Lever- is one that can be discavered rather
easily 4f measurements are carefully made, and yet it is very
| fundamental in science and in its use in mich equipment that
we see around;us such as crawbars tongs, scissors, etc.
ment.. The teacher may find it profitable to divide the class
_.into groups of five-pupils, so that each group may carry out
its own experlmeﬂ‘f In the group, one. pupil may hold the
%%%< string by whlcb the bg@h5ﬁ suspended, one may adjust the w31ghts
and distances; a third may read the scale and the remaining two
“.act as recorders. As the 3xper1ment pracaeds, the pupils may
rctate these respﬁn51bllities o that each one has a chance tc
perform them all, and to experiencéd the ccmbléte experlment.
When pupils are doing the experiment and recording measure-
ments in Table I, help ther discover ‘two relationships: if the
weight is increased, the distance fromgthe fulcrum is decreased;
also, if a weight is doubled, the diségﬁce from the fulcrum is
only half as much, if the weight is made three times as .much,
the distance is only one-third as much, etc. The products of
weight and distanaé in Table I should all be approximately 120, -
Tables II, III, and IV suggest ways of beginning the,
measurements in order to get a large ‘number of readings and
also to help bring out certain relationships. Also, reading
the meter stick should increase puplls' familiarity with this
kind of measurement. ’ . '

& ot
[

18

"7 It 18 recommended that'each‘pupil;taKE“part?zn“thE“experii“““*;“



R e T R - T e m =

A poxI- 3 o ST

o S g
g . . x 7 .§‘V7 - f:" -; :
© After recordlng all the measurements in their tables,

i A

_puplls should be able to see and farmulate in their own wcrd&

the Law of the Lever, namely that the product of one weight

. " “and its distance from the fulcrum is équal to the product of
: the other weight and its distance fram the fulcrum. Briefly,
*wd WD ! ‘@ )

_ _ The purpose of Table V is to see whether puplls can use
s arithmetlc and apply the law to spacific caaes! The lagt four
vflgures in the table show that if a sufflclently long lever
~is used, a tremendous weight can be llfted.#

Graphing is a 8kill that needs to be used hﬂtﬁ in mathe-
matics and sclence. This experlment gives a set of flguresb
‘which can be graphed easily and yet they form a ourve which -

° these pupils probably have not studied.:- The . teacher may w1sh
to §ollow up this graphing with several other graphs for
practice which would yield similar curves, as WD = 48 éf ,

D= 96. The hyperbgia is such an interesting curve that the
_better students should be'encousaged to investigate itxandf’
its uses further. . S % _
In all this wark help pupils to become aware of the
1mportance of mathematics in science and of the necessity of
mathematical data to carry out experiments.

&= ® *.

¢

\



T T . ST ANSWERS , /. .
. P..2y Table I | o ;0 y

0 (a) (b)) te)  (d)
w 10 710 10 [ 10 0. .
i 12 12 12 12 12 12 12
1110 20 5 g '
122 6 2 »

o
o
o o
B o
%
o
o

© w18 18 18 18 18 18 18

o = QA
m_.ﬂ
4y
=

WO W
M
C
o
W
L]
O

3 e 10 15 18

P. 4. Exercises.
1. (a) They are placed ‘the same distance irom the %glcrum.
(b) THe new distance is % of the original distaﬁ%e-
(¢) The new b 1is twice as large as the original D.
(d) wd = WD. | !
The products o1 the distance times the weighti on

\ each Bide are f:.!l,l{:ll,

. ""&'"1 !

L
o

% 50




Wl‘? 1;, 19 1(:0 Y
: ) 12 .6 10 1@Q 1000 mcor: 10c>oog ’
‘917772 ll- 5 7?3‘107 AS 7 7

(‘b)
NQte._ The eacher may W1sh to pamt c:ut t.hat this:

: ri!

an 1nverse relat;onshlp, L

@’3(3.) 3 (b) W= 8 ’t%) W = abeut .13‘.

,,,, _!H_,__All___ agé " Ng " _,__ . h_ S ,- s - M

Cmen D 20 a7 15?’“

— : - =




As t,he we;ght 1ncféases t}ig dlstance deceases.
D) As -the: dlstance 1nereases thé we:.ght decreases(’r-
No’ce* - The. teacher may wish to pmnt. aut that. this

-uan inverse relatlanship-~,_ij;L:m;wih,_,u,ﬁiwpwij

S : - e

CU3 (8 we=4 () we8 (&) w=aboms 13l

e

ey ﬂ’lrarg—ﬂﬂg“ SRS S PO SN SO SERE Y

'f”_5;fjif-;{>w_5 6 7 8 9 15 17 21 23 2531; “‘7 r;;
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E';the teaching
€ ,,S ‘Elﬂ.t' L

| ANSHER ANY OF THE QBESTIQNS BELDW ;:

statement abaut the ability levei nf the pupiig in the .
algsﬂ gnﬂ state Hhether yﬁur aehacl uaea Béme pian of- hama;,k ;jf
geneaug grauping. o . . . T S

g What pgfts af the. unit praved t@ be the mest ggaenable? o E?aféz

%*tf~3~“"what pants-of the‘uﬁit prﬁved toTbe" tﬁe mast-airficulﬁ tq* SEmens
' ’ taach? ' E , R

;mm;; Did yau Qmit any part? - 'aé-”r;fi;

4 Did ynu use any supplamentary devalapmental miéeﬁials.;vf;

Ir ao, -hat were: they, and at what pcints were they‘uded-wlfiffgﬂ

"f1 i5€ Did _you Find it necessary ° | choaddd.; .
I tiangl praetiea material ' : o B

If sa, was 1t frnm textbcaka Dr did yo% write yaur Qﬁn?

- ’"6”“*EQdYBﬁ*thiﬂk that-a- unit an this tapic ‘should" be“included*in*“““
S regular teztbaaks for Tth anﬂ Bth gradea? s Lot

:  7ﬁ7§,"P1e§se make ANY gdditienal cgmmenta abaat yaur teaching e:a.”;ﬁ,;

7 'perience with this unit which you think would be helpful to - ' .

.. the Panel responsible. tgg:prepazingmand“sxperimenxinsﬂﬂithummmmnm
; te;tbaek mgtEfialﬂ rgr grades 7 and 8 A S T

. s CEno o e

iEi, .
i

O T S ‘%()_’”/




ahErs‘:Gcmments'

cn the scientific aeesaw ‘was’ uaed by 12 te’:he

ely with heterogeneous gr@uping_ “Those “Whe
diinvariably faugd it we;l reeeived by th

e ary;matErial waa seldam,used altheugh a'f_
types of . levers and a nuniber ;suggested
~fC ne classes and

; ’Pe ‘digsatisfi
; {7 disposal.  There was. ganeral agf '

»‘was ‘especially valuable as a tie in with’
traductiqn to applicaticna Qf mathematics.fa‘;'
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ting statistica. Tha brealnimm was as fallﬁus- " :

artme 1t of Agrieulturs ‘ Ea
of ' (includes Buraau cf Genghs)
X’ bﬁr,!Bureau of- Iabar Stat.iét:iés

" .Dep « of Treasury, including Internal’ R“E"m Sér"i“ **1"633’00
: .y - %.glu

p:rpasa af this unit. are three:fald‘

(l) Ta aévals:p t.he elemantary cgneept.s uf Etatist.ica tlﬁ'augh a

oy Btudy of _some af the data that our gﬁvsrnment must caileet.
S v (2 ) Tn -dgvéi’ap an appreeiatia’n;af the :impaﬁ.a’nt use af'mathe!

“,_ B

' \mat.ica in the sacial atudiea, t.hereby mativating ancl

e \strengthening bgth. i = e e i —

(3) \Ta shou hcm a mathematir;al interprat.atian af statiatic;s ia

very impcrtant in making necessary planning and :ln pradieting

o 3 by the gcwsrmnent. e

’ i

The questiéns on pagas 1-3 c:f thé unit. shmild serve: ta stimulata .




he irgction of theB@aa .of the Census

fiph 15 tho type thaigupils are

Aruitoxt provided by Eic:
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- e

;whether thare is a hrge \or Emall sprea,ﬂ in” tha gbggmtiéna- .

;Tha mode is a.n interasting%‘igure 'but. dneg nat tell a.aythiﬂg

‘-;Ths ra.nge ia a} simpia bﬁt impartant figurg, s:lnca it ghuus j' v

r’*abﬂu'tﬁthé distritutién—nf*thg data.- R S

;The madian ia rather egsy to find but an;y talla that ha.lf

";éthe numbera are belnu aﬂd hslf are- abnve.- oY few im;rdinatgly

lsrge or ma;;‘ggtm‘ﬁera have no affact nn t.he mediani_ (See P »

1

Ezereises é and 7, pagas 20 md 21)

”‘The mean is the. mmbef that thg hymn uauglly rafgra te aa

"very large or. very amall mmbera might. chgngg & mean cnn- S -

. sidgra,bly

Daviatim (gr éiffereaca) from. the mean, is one u‘ay ﬁf 8 udjing

;tha apraad @f a -set of numbera-- Fcr inste;ma, one aet. af

- vfigu:au mgy be - very canegntrated aﬂd group. thamselvas clasely

the a{eraga“ It. is s.ffected by every numbgr, a.nd sn a fgw R

s mund the arithmatic meaﬂ, uhile annt.her set my hgve & vary

jﬁida-spragd on one" or bath sides of the -mean- iny t.nai - e

' ,’51““3“? o:i‘ the daviatinns is’ develapéd hare. "The ‘negative

Femmr o gewns me eslhamiEmornias (el fE 3 et gim el mesmeis e s mmemens Re



apeeial repaﬁ,s cﬁ spacial prc:jact.a,

Tha mmber af a.utgma‘biles manufact.urad each year fé)r the

) laat. lD ye&rs. |

B 1",‘., '1 . 5i

| .6
'7

It may be desirable that tha tgachar have tha pupils Ballect data

(sueh as temparaturas) g.nd anal‘yse t.ha data as & classroom prajeetm

V: ID yeara-
: T e R “BIE iﬂ the U, 8: in 191""?)

Urban papulatinn gampared Hith fm populatiani_n raeant

yaa.rs .

Amuunt ﬂf air—ﬁanditianing-
Air travgl vs. raiquad t.ravﬁ.
Farm mat:hinery, a’uch as num'ber cg;f tractara*and matgr trucks.
Tha talevisian industry. L

__Th e 8- HPerc:entage nr papulatian in schoal eaeh yaar.

s i e e

(CEIi yéu find nut hEH my airplanes thare

Tha numhar Of airplgges preduced eschﬁfaarﬁfar_the last. N,

1=}

P .

y :
5 E

gt
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74-

.

(o) 7%—1-9 or 90% cneamt 1%) B
(a) lneragsa in papu;atian. : L .
(b) ;{:Eﬂrd:lng to B(a) lsac)ssa eaﬂtgined the greataut nta af 1nm:gea.

;; . . L )‘,

(g) Ovsr EOD oﬂa ooo =
(d) Pﬂpﬂgﬁan figures are useti to Enlve prablems in. _
o 1."_,@@5{-.19:1‘- R i |

N ’) 2; : tE. = Cree e * e _,t O ol SRy S
3, . Soctal WElfﬁféi S A L

by, Wf_,,SchGOi em‘ﬂlmént- R

B Transpartati@g; s
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' 6. Food suppliess . - .




' (a) Inereased. WE tern mpvement and e:paneian qf induatry- i: L

(b) :QSEraaaea., P, ic years aﬁ& uar nf 1893. e

;_'i_ gg) BathJincrease and decraasa. Eeanamic ®; ,,ﬁsiaﬂ and Harld Har'I.ﬁ=mmm;fﬁ

s(d) Dearease; Q?éfpepulatéd-“'d“d5pressianag

S B

h? fé;' Saven, fivs.-

,,,,, . crambn . J— _._,,.v,__;_,‘n.x,__,__._...._.‘_.,__ [E -

S Deereasad, but not as much as the 10° years before and after.‘_, ’ Z:¥ ":ﬁ;

IR . ¢ ,

tTnereqhaswhaeﬂ less Eﬂd lass immigratian.. It 48 éxtremely difficult

;ﬂ,' - té prediet—tha immigratian during 195@-1960 since the . situatian\in

B
Hungary- ,Tha graph, hawever, indicatés that if thg trend eantinuaa

n a4

thé numher may Ee as law as 1GD GDD.
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The median score is 87,

’ 4 Th ﬁo&a 13 85.”"' '

Thﬂ ,medig;:
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() No.
_ ‘ (a) neaig:n
(b) No. .
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" OTAL NUMBER OF - PATENTS AS A JUNCTION OF PERIOD, . ° = .

HINDEED THOUSAND BATENTS | .

TABLE V P.16
EX.8

1926 - 1930

1931 - 1935
1951 - 1955

1936 - 1320
Waﬁl - 1945

1921 - 1925

1911~ 1915
. 1916 - 1920

e T0TAL PATENTS SINGE 1900 = © - . . o ...
e eoao.o % odE ot

g~ N ...
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it NUMBER, OF . PATENTS _ISSUED_AS A FUNCTION:OF PERIOD '

- PATENTS ISSUED (THOUSANDS) Table V, P. 16
A | EXx. T. |
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PART I,

- UNIT XII

. Sample Test Questions . . . . ...

MATCHING.

””fMatch the fallgwing by placing the 1etter ccrréspcnéing te the beat

_Pr@blem 1.

N (G):;
vftjf(E)‘
(D).
if.f(A)f
___-:(E).:v

1.

'é?.
3.
bo

tArithmetic mean
"Deviation

Graph . 7
Eéan ﬁ%viatign

Medlan

».Problem g.

()

(B).

(E)

NS
~(e) .

1.
-~

Mﬂde

_Eahge
Statist;qa; inference
Table

Trend -

1

B.

Q " oEr g
™

the median

‘ed by the number of them

:i

i';ﬁ:descriptien befcre each of the numbered wcrds or phrases,

from the mean = = *,'.:Eié

xDifference cf aaeh value fr@ﬁ

the mean

Difference of each value from

A picture af statistical data
Middle value in a set of data _
Number of cbaervations cited

Sum of the observations divid-

2

Collection aﬁd‘arrangemggt“tf’ o
facts, in a condensed form,

for ready reference_

Differeice between the highs

est and lowest values .
General direction or prevaile
ing tendency

Largest value That occurs
Method of drawing csnclusians-

or making deeisinns on the

basis of shmples of data -

Lm
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twrhls [T PP

. _._G. Reasoning from the general.to
" the particular

H. Value occurring most often

_ » " 'PART II. MULTIPLE CHOICE. ' : [
'¢.1; . The medlan and the mean of a set of data will be: '

f *A, . sometimes the same.

e - ST -~

'B.-( always the same,

. C_irneyer t@e.same. | :

. D. npné of the abcve. \ . S

2. In the tahie to the right the

Number in

”fmedian age ‘1s nearest to: Age- -~ - age g '

f_Ai five.g 0 =~4 é
B. four, T 5-9 « 5
%0, ten. _ 10 - 14 12
*,;D; f rteen. :
. From the table on the right,
f_the mean of the data can not  *§
'3 ;be ccmputed b%causa'

"A. .nO meangex;stsi

“B. -values are large. ;
. C. grouping is wide.
'f ;. *D;_ldata are DPEn—ended-

'f_ The next four questiens refer to the following graph.

39 :

PO A m,a..,.vx._,;_‘_i.“,,E.;.F:,«_ngﬂ.,;;;k




(il SRR g eEe LM E T malos sElE 4t wgfime smc Tl s AL s oo - IS . - . - - - = ‘
== e - - - G ees E e e a = e G SO Y
e ————— - —_— e e e i e e T i e i

" MILLIONS
. PEeRLE

#

b e . mE mem Emm SEe Sm mm e e S A e mm— S S SSEe s s e IR e S R S wms e

of line with the general

L, mﬁﬁi&ﬁ?gf-ﬁhé folldwing .years 1s out
trend? )
A, 1940 | | |
i+ By 1952
. wc, 1945
D, 1956
5. In which period did the number of births’ increase the most?
A. 1935=40 ‘
#B,  1945-50
€. 1955 on
D. before 1935 -
K 5; The pumber of births in 1957 was 4,3 million, The number wy, 3"
has been rounded off to what place value? '
'A. ten-thousands '
B, ten—milligns ,
c. millions | \
*D, hundred-thousands | ‘ i




?JS; If the 15 WEre changed to 19, the median wauld.
. ]

i

,[,iinﬁreaae.=

. o . r
n,_dgeraase;: , ;( e

*C. remaln the same. o )

9, If one more item, 43§ were added, the median wauld.,
CER, 1ncreasé. | v
- B. decrease.

c. remain Ehe same.

"iD;'rdisappaar.

The mean of this set is 78 the mééian

*‘ ’ .!,

ng The deviaticn from the meg? Df thg“;k

*B.

11,

M"D.““disappear-_“lh ' L _ _,iV_an__Lunmwmx;wwduw,,”;



KEA factary aner ehecks the time of arrival af each warker, 1abe%
: ‘"g;ing the number ef minutes eaxly by a numerga with a minus . sign,f 
;E?r:ﬂ;jﬁere are the d&ta.= —;2! 3, =10, -1, 15, b, —3, D, ﬁE, -3, -15,

e S o |

_,?;me_ ) S e Number of qukers'f“

B . S SR _s). e T N ;.__;Lk FE

=35iHE made a table, the first two groups .of Which are giv3n herer_' .k

'f;ig;%é -16 | e Jo.__ e WVT-;ﬁif

;—15 to_-12 ! o o 2

ihe next graup should be:

. D. =10 to 7. o
"'13." How many workers would fall into the grbup "1'to %

b

' ' . Bi c.

tements whieh are.always true wilth & plus sign,
¢ch are not alwaya true with a minus Sign.'

e deviation is the same as the arithmeticf'a

e 1s the diffarence between the smallest value
. and the largest value in a given set afﬁéatéi’
(+) é;l Extreme values have no effect on the median, '

~ (#) 4. The arithmetic average and arithmetic mean bath have the
| 12 | o




——

the #éth seare ‘will be the median.
(+) 5 The value which accurs most frequently in a given Eét of

data is gal;ed the mode.

Statistla
l“‘Statistia is a. country with a pcpulaticn of nine peaple. Althaug% -

 j it 15 small it likes to do things bigger caunt%ies do; 1t has

pride. When 1t takes 1lts ten-year census, 1t puts the 1nfarmatien

_in'the ferm of a table. Here is some information about the '
papulatiqn, and a table based on 1t, - o
“"m”“““The youngest citizen is a glrl two years old. B
There are three twelve=year-old boys.
'Theie’isvone e;ghteen year old girl.
* There 1s one twenty-seven year old woman. o |
,_Ehére,are.twa men whose ages are thirty-one and thirty-two. ~
' The oléest cifizen is ninety-three.
¢ Population Table.
0-9 1 50 = 59 0
10 - 19 4 60 - 69 0
20 - 29 1 70 = 79 O
30 - 392 80 - 89 0
40 -« 49 0O - 90 - 99 1
| The old man likes to think that the population of Statistia is
midaleeéged; he quotes the average age to show that this is so.
. ihe_bgﬁs éay that the population 1s very young; tﬁey give'thé mode
to ?réve their point. The twenty-seven year old wamaﬁ?says_thét
B TR S HNHT:M_;.,;,Ww_w,“w;ufm;;;w
A




37:%f she heraelf 18 near the median age. Anmswer the following - »
questinns, giving figures "to §$ﬂve your poilnt.
l. Ia the 0ld man right? Why? (Yes, fram his pcint of

view, since the mean age ls 26. 6.5y yeérs )

(_#

Eg.AIs-the wcman-right? ‘Whyﬂ (Nc, since the median age 1s

i8 gears ) - _ "
. . 3, Are the boys right? Why? (Yes, but only in the sense

v e

-;that the mode 1s 12 years, )

i—SQme of the citizens assert that the mean of - the papulatign dces
| &

n@t-rEally represent the age-group of the population’ carregtlyi-
;éhéy quote the mean deviation to prove this. Give your opinion,

ciuating numerical data to support ygur opinion, =

n, (_ea, for the mean deviation is 17, Qﬁyears )

# "{ I
Qne twelve year 0ld boy suddenly discovers that he is actually

| aniy three, slnce he was born on February 29th and has had anly

- ~three birthdays. chever, he says that even .Af thils 1s true, it

‘_daesn't make any difference in the mode. One of the atheraesays
that the median will change, whlle anotheér says that the mean is"
constant. Tell who 1s rlght!and why.

(The mode remains unchanged and SO also does the medlan,

However, the mean will be reduced. )

PART III. GOMPLETION.'
The scores for the bag%ball team were: 4, 7, 11, 5, 7, 8, 13,
.9, 7, T, 10, Complete the range, mean, median, mode, and average
| dEViatigﬁi‘ S .

Elib'Raﬂgéés (9)

2. Heaﬂs(a) L ™ l
- 56 .




ma,ﬁ i..b_lgtdignf'— (7

4

"_g.

. . . T
e . .

Hﬂdé = (77
Average éeviat.igﬂta (E)

_&45

LI 1581




Name of Sahgalz -afiu,;

: Gié?i,T,,, _ state: - _
Nﬁmber of days given to the teaching . Lot
(including testing)rcf this unit: __ . ‘e

Apprczimate datesx

s

e

'Whgt parts of ‘he unit praved to be the most difficult tc

regular textbooks for Tth and 8th grades?____

ESE THE BACK OF THIS SHEET IF YOU NEED EXTRA SPAGE TO
4 gﬂf“ - ANSWER ANY OF THE QUESTIONS BELGW '

Mike a. statgment abaut the ability level of the pupils in the

_class and state whether your school uses some plan of homo-

"T/geneaﬁs greuping.

* LA £ L
oo TE e, < aly

.
LIRS I

;

i g

-teach?-:.
[

' Did you omit any part?_______

,
v : ; o

Did you use any Eupplementary develapmental materials

If. se, what were they, and at what points weré Bhey vsed:

Did you find it/nééﬁﬁgﬁry to prﬂvide the pupila Wiﬁh ‘addiy
tional practice materfal:_ , e

/I
1f Bo, was it from textbooks or did you write your own?

Do you think that a unit on this topic should be included 1n

Please make ANY additional comments about your teaching ex-
perience with this unit which you think would be helpful to
the Panel responsible for preparing and experimenting with

'”tesﬁbaak maﬁerials far gradés 7 and 8,

46 . 5o
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‘classes by nine. élfferent teachar ' 'six of the classes contained s
stuéents of varicus abilities and in hree of the elasses the .

n general the ers. fQuné all the unit -easy to teach. o
”,Gm hteachers indicated: that - the mater;als on central tendency and: -
"graphs were' eapecially liked by ‘the -gthidents. It:-was peported . - .,
that some students: needed asgistance in finding trends fiom data"
..and. ‘the average of ‘devliations. Ahaut half of the taachera found
it helpful to provide additional- ‘supplementary develapmental and -
- practice material. Some teachers- planned the it with the sac;al
:gstudies teacher and highly recammendéd such a Gperative arrangeﬁ;_j;
.mﬁnt et : : % S . _ :

s,!-e

- With minor-suggestlons, the teachers -who t“aught ‘the unit- rg---?fﬁ-:-fs-
eammended 1ts incluslon in the- mathematics program for éither the‘,i;

seventh grade or eighth grade.- . «
<o . . ] o ) e .. e B .. f'“ . . ) “-{1[.‘;:“
4 LB
u LA . . ".Fj;"i’
S o ,
A : ot R B
. W . . . e
: ] L
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_UNIT XIII - v

"Ef Vuse 1t..»ag~

B R T T T T.is

_e'purpnsa af this unit is to introduce a few‘nf the

nost: element,a:. prnpertles of probablllty. 1t wes décided s
?v"tbe wgrd “chance“ wauld be usaﬂ in place of “prabas '

':Bility . if ycu prefﬁr tha term .’ prabability,“ by all maana

Yy
% H N <
R, . . . o . . . 3

The unit aﬁtemgta tc illuatrata that the estimatian Df :;W
- a Bhanaa aﬁ ﬁrnbability statament 15 aftan a. matter Df

caunti Thus tnare are exercises in which the pupil must
A

V,V_;and 8o .on.,

: ccumt eventa.! It 15 alsc illustrated that in order to’

“ount one must be abfz to classify events or idé;;;é;“;iéé;éé:ir
We chose- to use the classlfigatlan Gf’“Trueﬂ end’ "False ~
© Through tha u?it ‘1t would beé desirabla to Etreas thlg impnr-:f
,5jtaﬂﬁ ¢ondlition for ‘the cnunﬁing preeass,z Other exampleg that
’E§§§§§har nauld use to dllustrata a:dichatamy of Giﬂsﬂasg%re-v‘:i

’"”leack and white on and fo right and left, win and las
= i h

;-The term “chanca stgtemant“ 1s used instead of “atatamanﬁ“

’tagapply ﬁa a statement invalvlng an element of chance, like _'h

thasa bn tne first paga and in axerglaas throughout the unit._'

4*fWhan ‘we assaciata a number with a chance statement we Ball

B this numbar the measure of the chance that the statement 1a

kf' tru§j_aWa :

”etimea shorten thils axprassiqn to merely "the

o jméééﬁfe of th® chance statement." While this is a use of the

¢ s ?,—\)\ . N

: \ . g . L].S ) .—:3 59‘ i 7; ! . ; DS



basedq n chanca. As mﬂthematica is applied in the sa;iali!

H#ﬁp

nacessari{to*agrae upcn 8. basia or scala af mﬁasuremant which -
‘ﬁ!-ﬁ . ) s

ean bé exprsssed by numbgg but which is neithar daterminaa

The first sat nf axarclees 13 designed “to introéuce the .

eéneepﬁs of assifﬁing, caunting, ratia, estimatien,'and tha :

v maaning and ‘méasure of chancef,’ -  ?’ iL,;;é . ,('%, )
i 7 WE muat kaep inwnind that a prgbability staﬁemant isv-
; bas’é’ﬂn a medel ar upon lagking at past experience, but iE
,{(used ta laak anead and as the hasis af atateme'fﬂkuhaut futur%_:f
'i  evanta. Tha lggking ahead is, Eh ‘Efcr ,_ccneern%d with a*'.d ;
h grsat many eventa liks tﬁg cnaa invastigated in the prablam. §ff%; ?

The best we Gan do with tba infofmatian we have 1n any ﬁ%ab—.:' -




*ion”pages 7 and gﬂa In the axample on, page l gbcut tha waathe

 ;empiriq&1 svldence.f Ganerally wa assaciate thla.

TTWIEH™S Glentifisf mathadr—at leaat th«j.aﬂ.rthe—saienﬂf il

=

mathnd we first studv It 15 a matter af drawlng agnclusicns‘

fram a satkff;abservatignsi

retieal mﬂdel af%cur prablam.1 As mantioned ln‘the taxt tagsafg
: LR TR
ing cnlns providas an aasy and canvenient medel te talk abquti'

The pdssibil*ties ara in general aasy ta list and sachﬁpnsaia-'*
. ‘fiﬂ.;.' o




) wauld appraximat§ (QP gat slgse tu) 3/8.; Ghanﬁa ,f

1ng all poasibi1itias and then tn write the truth values af .

‘f;Ybﬁ may wisn ta illustrate a pattern far 1istin5 haaagf"'

and tails;Lw

‘Pabtern for & coina

@ @)
" \. E S

mom
=

.
1.'I::N.§ H A
1

The firat column is grcupad in twca,_the sacand alter— - |
'~ﬁataly-ﬂ~and.T. There are 22 pgssibilitias,- The twa classesg,;*f;

Sl g AN

;, heads and tails determine the baae 2. The expanent 2 is

the nUnber of cains. o -:_ 1l-5*7’{  'w: A  >=5*-»”[1§ g;Ah
B ;ﬁ Extended ta 3 cgins we wou]d axpagt 33 pﬂsaibilitiesi-: |
;:Tﬁié?ehacgaaw;tn;auﬁ 1ist. Arran o tbam as fallaws.,' |

-4
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“thirdfin graups af 2, and the last altarnatelyquf‘

‘f
Tha seh ﬁas abnve are cartainlyxgﬁt neceggary but theyf:
¢l gie>maka;use_af?é

ard. canvenient.. ‘Truth tablea of symbc::

fgavsimilar arrangemant-just far cenve?ianaei;'_:A. x,'x S
How many p@gsi-ﬂfr

Du'may wish to ask queatiana 11ke-

brvitias weuld we have Lf ‘we taased eeinsimf:

they be arrsngad canvaniently in!g tabla? ' . -,{;

_ ”1isién£ aﬂg éhanéé
e This psrticular aecticn pravidas revlew ex
e i = L R e e ety b _.‘.Fm,_ i N
angther setting. We are iﬂtrgduaing a use cf pra bllityf




'Expdrimente 7 end 8 weuld prcvide the beet beekgrcund

i,»

: fcr ﬁh »dlecueeicn ebcut the significance ef the dirferencee

between the meeeuree cf the chence etetemente -

Ycu mey-peint cut thet methemeticelly thie difference

cenrbégeetebliehed ecccrding to. the “chence“ cne wiehee to L ;f;W”“T
teke.' Ir i 1e an impcrtent decieicn (eey thet therﬁ ie ai.ff

e breet deel cf mene; invelved) one wculd demend a greeter S
difference between the twe meceuree then if there were 11Et1e;;i 7

j;etxetekei; Iﬁ the case: cf cur experiment we. wculd eettle for

emelledifference, eey «05. . “he defference eheuld be egreed’f'cf7

:’upcn befcre the ceunting ie dcne. The rinel decieicn then

'“*reetE*en whether’er4!pt the difference weeﬁgreeter thcn Bswi%%%f%%




cia stipulata suc.h tbings a8 "Wt 8P fr"*“vﬂu Em"’t‘h*ﬂ

ﬁz“add the same anc:unt gi‘ water tc eaeh Box" Chanae _becames

%o ;gep; insida the bpx’," “plant tﬁe saeda the same dept-h " ami

j*_mﬂeﬁaninglass :Lf ini‘luance is exarted over t.ha prdblem-v -'I'hese-- ;

*‘fare examplas c:f “blas-' Pnint o:ut thaﬁ minimizing biEE (it'-

| __}_}_c:ari nevar be campletaly elimina.t.ed in an axperimantal deaign)

L Ln”the experimsnt should be & t‘.lDEE apﬁfﬂxiﬂ‘l“iﬂn tﬁ ‘“" &

Df chance wnich pravas ta be wcrthwhila igformtign- , -

'ia one c:f th.e**ncrst dii‘ficult prablems 1n ast.imating a meaaure

'i' :

Expariment 6 is callsd a " m ‘beard “, The average fc\md




u

& ohance 'statement.




. Exerclse pp. 10-11




; zTass three ccins er', say 10(3 trials a.nd recard thé numbefr of!
trials in which exactly two heads & (prcblem 5 waul
be 'aimi_lar use ten cains 1natead

e 2 - -
S ‘p : < F
.
1. - - .
- * = 3
- .
. [
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ERIC

Aruitoxt provided by Eic:




Ef 0 7 means that it 13 mpre likely'tc rain thgn not ta

)

: Deeision making Ean be based Qnug knewledgg af Ghance,

,1q .suprge SDE tass a. cain fiVE times and Each time it cames |
up.headﬁ-i The ehance of tassing a head an the sixth tosaf¥ }‘

cB
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EERRT.

 }§rDads frﬁm Mi;ltawn to Lu ck and three reads frﬂm

S ‘,;,m T TN S i

?-1;“5 uck ta Turtle Lake. Hew many different ways ean Jnhn travel R

ERIC"

Aruitoxt provided by Eic:



\‘-:i-ss.f‘x ]B; If twaf”’ins are tcsseﬂ at 1east 1 taii shaws.-

P8

a-,

1'9{(l)g;§;?.ﬁ; If three calns are tassed at 1east t7é tailg shaw.

(7) fE-,:"'If' ’bhrée‘é’gin’s_ are tgss&ea,, at ‘fieg.st;’f head .shg:ﬁs,

- A Coo T e
: _I(E) 7.  A.' *If two cards out of thf'ee numbered £, 3, 4 are
S hcsen withnut lnalfing, ‘the smn will be Qdd

- ( )d_B; B twc cards Qut -of three rm@bere [ 3, 5 '
R A »chﬁsen withaut 1ock.1ng, the sun w 11 be’ even. o

TR PART IV ' COHPIT'I'ATIDN‘ ,
“’“cfﬁﬁ?u*'r—“}: T}“L’E’“ﬁE‘ﬁSﬁREs oF GHANCE “FOR’ THESE EV'ENTE/




1,

_rare picked witheut 1aok;ng, what.is thE vf['j;F:’?"“

_B'iill be one cf t‘.he 1etterg picked?
 tab1e fcr




7 w;u;h twc{'”

il e

tessed?

Ja

PAR‘I‘ V

;G = (Heasqre DfxehancE)

T = (Numbér af times_a statement is tfue)

ERI!

Aruitoxt provided by Eic:



*5“ v L . ® » Date ,, L e C
mgjﬁgl_ A a— “ . %q%‘?_x‘w e e W
Name Qf TEacher \ L S

.‘_.‘

¥ 3 - B
—ﬁg - S R SN R SR SR S
.

LT - ; — ———— —
_sNama cf Sehacl f\f S ' N 4} I :ﬂ e -

Vlnumber Qf days glven to-the teaohing . -
.(ﬂncihding testing) T ,

'7Appreximate dates ) fﬁfé,wﬂ, v v ?f;

T

fﬁid;yau‘cmit any parvy o . 3

" What parts of the unit'ﬁ%ave@ to be the most teadBable?

What parts of the unit provea Lo be the most difficult to
_teach:

T - E . ? ca O . .
Did you use any supplementaryigéqilapmental_materials:
- % o

,,;,i’*':*’g, o e —;V',
: city s Statét

épf‘this wnit:

¥

'USE THE EACK?*' THIS SHEET IF YQU NEED EXTRA SPACE 70
S 1'ANY OF THE QUESTIONS BELOW

 Make a statemen% about the abillty level of the pupils 1ir g%he

class and state whether your sclbol uses some plan of hgmcgéhe—
ous grouping ki N ; . “ :
® -
¢ K

E

- ¢ E

g

*

- s

. .
. e | i

- If so, what were they, ana al whad polnts wefelthey used:

' Did you £ind it necessary bu provide the pupils with addi-
tional practice material: N - L3

e

'2;;&

If sc,:was it from téxtbudké{ar did you write your owr? -

Do you think that a unlt on this tople should h@ included in
regular .textbooks for Tth and 8th grades?

-

“‘Please make ANY additional comments” “about ycu.§;eaching ex--
e

perience with this unit which you thigk would helpful to
the Panel responsible for preparing apd experimenting with
textboék materials for gradea 7 and 4.

: %ﬁh ’ LN
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s S S YT

=,

5,

: Meet ef the nine teeehere ﬁhe perted using the unit. epent 6

to 10 days -on it, yith T days belrg¥Fthe most representative, One

. r-fl;eeeher spent as li%eh@ee %D days on the unit. he classes were
- lapgelyiof - the: héteﬁégeneeue type.mDniy two teeehere hecl high,.

- '_'-ebility greupe. co T o L Lo ’
fﬁ ) %@ oy . R . s s
ALl teeehersaeeemed to eel thet the | entire 'imit wee ﬁver'y '
" teacHable, In one casgswhere' material was. -used with a high

ebiiity grolip, the unit: was sald™ %o be toa easy. It was. the feele
ing of "most - teachérs ;that no part of the unlt was too dii‘fieult
..for . the gseventh or elghth grade I®evel. Only in one casé was ... .
veeebule.ry menticqed as. ¥ difficulty. +If there were any emj.ei -
- 8lona 1€ was only ’beeeuee ‘of a lack of .time rather .than for any
_ ethergeeeeen. In euch d- case the eleee emitted an experiment ere

v

twoy  F p : s - ) LGN |
Six \gef the niﬁne teechere used eupplementery preetiee Fl%terial'
Meteeiele uséd were: , e -

e A ‘- . : Yo & 3 5 = .
o aorld of Scl e - The Golden Library ¢ ' e i

- InEnc ,’ ,,,,,en tO Fiplte Methemetiee - Kemeny, Snell, Thompson :
W " Prentlice . Hall, 1957. .
Griginel meteriele by teeéklere R g €«
; o Newspaper dhta & ', ., g " | R
g Baseball™data +» . ° L B S

. Models for eheﬁee written by pugile for okhers t:e eelge T
General comments writ"berybyefteeehere i‘ceﬁtered around the o
» $Bdet that the unit #as interesting t to“thé' pupllsy falrly easy, and
in some ﬁﬁeee even: too easy. THere Ywere some, reactlons from the .
pupils regarding the galeness of &he exereieee which at times
fiade the work monotonous. Seme wente@ merg e.pplieetien te -every- ,

' dey life e.ndeethere to eci;ncei @} ) ,

4 Seme pupile indicated the;,r he.cl to think mere than when they

-used the textbook. and, preferi*eci the mfgerial, to that of the text- ~

book. All t'he*ﬁtgﬁehe‘i‘e agreed that the uni—t was iteb;e for

seventh ‘and elghth grade levels. One t8acher commented "th

¢ the materiel weuld be more euiteble .}i‘ it were breeden d’; c
& 7 i . :tﬁd . ) ‘ * -
F‘;- 7 " it 7 & E4S 7 & E =z ;
"’ Y C R RS

% ) %_ & . e "i .
p ¢ @ * . %_
. ™ B !
& - s T2t
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