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'_'Find:th'e point 'half.way’b-etween thé_se-'t,wo'pc'_)ints: ' . _ ' o :
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" (For each problem, mark the halfway point on the number line, and tell what
number it is, ) ; A : ¥ : :
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%15, N “ "I‘he most 11kely wrong answer to problern *14 is 531 . Why
W 4 o . mlght thxs ‘be? v :
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%16, ‘
(a) " Point A-goes west at 9 units per second, and at'the . "
' “same time point’ B goes west at 5 units per second.
--In what direction and how fast does the rmdpomt (halfway pomt)
o-fABmove"' S, '
ce M1dpo1nt move_s' _ ; . at ~units per second,
S : : ) - . . . - ) o : . Yo
T (b) Point A goes west at -5 umts per second. o
. " Point B 'goes east agé units- se_cond_
 \ - M1dpo1nt moves o ‘_". . .at) ' units per secon’d_l.'
'_' (c) A go’e.s west at 5. ur-_x,'jt‘s Kr second. - | _ "
- B stands still. I
. M1dp01nt moves _ e e at ___°_units per seb.o’rld.l o
| (d) A standg still, ] o :
- " The midpoint. moves east. 8 3 umts per second.
. ) B ‘must be moving L | at N  units per sec-
X . - . g X o . .
' ond. . ' - ' '
c ' .- o ag” -
’ : . - . o ¢ ' S o«
(e) A goes west at 5 units-per'second:f _
* . B.goes east at. 12 units per second. .-
Midpoint goes - _at units per second.
() If A stood still, what motion of point B would make the mid-
point move in the same direction and at the same rate as the * N
m1dpomt in problem (e)?.. = - S B \ .
o B must travel | | _at ___ units per decond. |

e
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. \What is the most liké_'ly_w_rong’anéwe-r fotr a studént new tovth_is‘ kiﬁd of

work?

Rule: V' N B '—_> s T

" Prgblem: - R R R

SOME WRONG ANSWERS

Teacher Start at 19 " Make two Jumps one r1ght after |
C the other: You land ‘on what number? = ..
Stu-deh_t 21.

a .

What was the student probably Ithink{hg? , o |

Rule: - | ) [ e o e

| Teacher: Start at 4. (The teacher writes 4 in each box )
v  Where do youland? ° -

Student: 9. e B

How did the student probably obtain thi's- wrong answer? |
. . . e . ’ ‘Q
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v, _'A_BSOI.;UTEQ"VA_LUE' S

o Suppose yo/u Want to know the dlstance between 5 and '—3-!-1 You can

pIot these numbers on a number 11ne and count the un1t spaces between them.' '

‘ .
Lo .

-
e 3

f
:
o
—
(o V]
£-N
O 4
o

BT SV But 1f youcw*exﬂe wo'rkmg l@‘ts of such _problems, pAight 'soon Observe_'tlla-t'.
. o subtraction’ iy helpful in f1nd1ng dlstances on a number line. . Notice:
) -0 .9_“::;.0_@ .O"@ L e N e A

. ]

R A Y LA L R L . . [ - . i ) B 4 .

’ - . ! .
4 E A
. N ¥ v v
P o L . . . -
, ) o . e P S ) . . . . .
co o Qo B . I t . L
N ~ O ,4 K
31 ¢« .
8 .

LT e In ‘orcler‘to be sure that our d1st£ance ,is pos1t1ve no mattter wh1ch way we

s , “D P . ) ‘. e '. . ) ‘.
:‘ . .“"subtract, We w111 wr1te' I .y T .
-.(.‘:!. ) - .

| ) * ) . ‘ ..
R 5 - ("‘3‘%) " 8‘2" NE 8"% '
J° ’ _ - - N .
y ‘ B ¥ :\',’

The bars are called absolute Value bars and | 32 | ‘is read"'the absolute -

* . .
- o s

- value of 32 ", S

: . The absolute value aof a number gives its d1stance from 0 8o,
‘JI -7 | = 7. What other nurnber has an absolute Value of T ?

v . . C : b

s - ° * - -
. : . . K

A ]
]

.It—_—*-distan_ce is -8% unit s_'pa_ces;-j—'—’—»l_- ST T
. . , . .
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d - e | is the dlstance between d and

Sold—el

-4

P
f R whxch t\he number lme shows.

B

| -]' 100"

‘N

-35]
.| 100 = (-35) |
5 "N] ~16 |
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_'E]- False
p »

-0 _F_‘a’..l_se'

o Fals-e.-‘.- .
",'-'D.F:‘a\;lsé_ ?

0 Fé}"se; .
D 'F-.al'se._

oA (_{{our'an'swer should be the number ..
of spaces hetween 3 and -é-.)
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" In the following

9.

’

.

iar_oblems.; tell all the n_umllaersl that work:

i

H

-«
‘
-

So you want to

’

i
-
'.' . .
o .
o - .
=)
1l

v

" _Note that viewed in terms ofjdistance this é'ay's that the diétanée
between {0 and 3 should be

: find p‘qiﬁts on the
ine that-are __5_u-n_its away_f om 3. S e

7-10




L} N ..' . i . _‘*' . " BN . p p s --,;‘;:‘.: - ‘:‘_
--._f_;-g_pi_lggue: U‘Siﬁg M‘idg_eirit‘fto_ Intgoduce Negativ“e_ Nymbe¥s, -7 i

Introducmg negatwe numbers through the use of m1dp01nts maw-be an

_ appt,ahng a.ppro_ach fOr teachers st111 he s1t¥ant to venture 1nto the negatwe .

N part of the -J.me. . The. follm}g are some questlons wh1ch may help students
dISL,OVCI‘ negatmo number Lo T . & ' ' ’
' In thc problems in thas Iesson two endpo\mts are g1ven and the m1dpq,1nt 1s o
to be io*und Now hure are, problems showmg :one endpomt 'and the m1dp01nt. "._}"'
In tdCh eabe flnd the other cndpomt L‘\/ L for '
- o . Y
Y ‘ ' v R o .
¢ N T : o : - . L c; .
\ L . i .1 ‘l ) ) By 1 ‘hl/I 1 1 4 " 1" E1:> 1 Sk o "o ‘
. o L “ 5 ¢ . 12 . : ‘18 ' . }
: . ’ Mf CEo . ’ ., '.;.
.
'Y RN 3 5 P . o ,;’.;.
. a t _. :
. e ' M _J-" : . Y 3
. ‘e ‘ 0 :""4 u ' ' i g "5 ’ - ’ ' ' . BT . ..l
. / = . 3 . -) S ‘ ;
) ' N e
. i . M E i
: /\ .,’ ! ] e . 1 | l ' 5 . a.' ' | . L
L o ' . -6_, t '.“ '-l\ o
. - .
. S " | A N
-_Wh’nfco_nfrthed with t‘.c last tw<o quest1ons, a pup11 may be convmcecf that t}/-
_ othe.r. ex‘dpoi_nt-‘must. lig on the left side of: zero. He can even mark the p]ace o .A‘
where 1t should be. What that point is named may/ternporarlly be- left up ‘to the _
. : class. ‘But now that negatwe numbers have been mtroduced they can be used ,-"_
' as- startmg and’ landmg pbmts for Jumpmg rules, as numbers in 1att1ces, and' .
‘ t- N . . / . \ _"'
'._1n other contexts. _ . , o : ) L -«_é‘ .o / .
’ : g By
<_' S( ct1mes stud ts w111 calcu:l'a'te the m1dpo1nts correchy, but will neglect . -
to put the proper gign on them. Th1s suggests somie work with m1dp01nts wh1ch

m1ght prove interesting to your class: If I know the two endpoints, how ¢an I)ﬂ
xdetermme whether the1r rn1dpo1nt is a posxtlve or a negat:.ve numbcr? e
| 2 ‘ ' R
Y. ' 5 R &l' ' I .
" l ;e »




e '_.Wh'a._l;v if thgﬁ'e'ngipdints arc ';.15.0 =

‘ <Y Tooe
» ~ . n' .

[ « .

What if .th_ﬂe. endpoints are =15 and 15 .?l

- @

- Now s_ﬁpp_qsc. the Ehépéints are v*S% and 146% . You know the number half<'

- .

R
way between them has to be

.
RS

- ¢+  because’
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A -Summary of Problems ib'the Film | |
. : 'l-IQ(.)unti% Wi.th Dots"! | .. - o o . ,:... / |

: | | ‘2!‘(| Grade, James Russell Lowell School, Wdtcrtown. Massachuséttb

. Teacher: David A. Page. , ;
7 . | -
« g How many dots do you see? . '
:'.A", : ' » * o+ o o o - ’
oo a
. : ’ * o o » o .
r”::‘ ‘ '% -'/. ¢ . ’ '. . 4 . ’ v "' 8
Ao | | . _ .
. ‘ - _ e e . . . o _ »
TR ' S o - 'jo-‘_o P ' ","'-. .. e T
*- . Now how many? (Erases one; erases. one more; erases bottom: row of 4; . L
- erases another row; erases a column’ of 3,)
Now how many? o . A _ : ' } : - -
A ’ . .. . . < - .
o - ’ 7
¢ 0
. * i ' )I . ’
) Now how many? (Erases all that are left.) . ) .
” : (0) .
I - . ¢
. How 'many dots here? . o e T ' '
_ . - B | . _
’ o » . . o e '
“ . \ * o o . ¢ o o o o o ’ .
: . [ [ ] [ [ 4 [ * » [ ®
,~>“ o e o ® o [ [ ] o o 0
‘ , ' . T . 't .
® » o @ o+ . 0 o o o : ‘ W
‘Now how many? (Erases 5 in the right column; erases bottom row.)
R . ' ~ ’ : »
¢ . X . , . . u
. . : 1 _ (36) - -
. ‘ ' » . . ) . o
3 ‘ ! v - \
' . . ) AR T
[ . : e ’ ‘ .
¢ . - P " ' ) §
o I N -1 .
{ oy ' . . . , , .
i K )(
) w . ‘




("I rases right-hand column,

"Here is a new picture:

.."\

’\..

[ J [
»

[ [ ]

¢ [ ]

Y Y

L} [

‘e [ J
0“\.0

[ 4 [

[ ] [ ]

[ ] [ ]

L ]

0. [ ]

. e
Y J [ ]
r

L .
L]
[ ] [ ]
[ [ ]
[ ]
—l
[ } [ ]

v
N I
__Th‘-ﬂ
oi )
* 0
4 .
* 7
v .
o
* L R

e to thié._ (Ad.ds a column-o_"f_dots-.,on‘th‘é- right and-a

4

[
.

"There are 9 in’'the-top row and 9"

~inthe second row. 9 and 9 is 18,

. 'I“he.‘other two rows have '1.8.'a1go; .
_ _ , _ pO.

18+ a8 = 36,0

o o o | - g
. ,

*o ¢ o

o ‘e o

o o o _ I N

.. S . A

other combinations of dots.)

¢. ¢ @ ' .

] . . . .' | .
o v o - e
o ’ ™ . . o ’ o -
] [ ®

X
e o o .
.
Py o.
. .
o v o .
[ ] - @
0 ?
L} ‘® » ¥ Vo,
a . It

¢

I'm going to add some ng
* row at the bottom, s0 that .Lhé picture is as appears at the'top of the "~_ne_xh page.)

[




- .‘ ‘.-
(o |
§ What is the wrong ahstél'.I_am expecting? ’ _ . .
o l, That's.a wrong answer but not the one Iam th1nk1ng ofi o
. What is the r1ght ansWer? - 5
. ) ) . . (120 is given) _‘
'.That:lier,the wrong ansWer I was worried about. . ' ﬂ .
e, ..-'Ho_w could you convince sofrgone that i_t's. 1212
| What has he forgotten? . L | |
| ~ S L | SR - | o '."They forgot one dot, the 121 st
L " " - o R S ‘one._ (ljomts to dot 1n lower )
o | - | | | right corner.),
 If I take that one out, how many dots would there be? - S | .
: Now', we w111 go- back to the’ way it was before Iadded those on, o » o
o How many dots? * ) | }‘ Y N
S L ey aed), o
. (Erases several rows and colurnns:.). I _— .
. Are there .qu\'fe or less than 50 ? - & | o B .
| Mér_e‘o'r"le‘s.s than", 100.2 f Yoo L Do
13 -




.. Could you convince aof_n‘g‘qfle thatzuys 63 V‘nthout gomg up to count them? o
‘ o | 7 nThere are .7 gdmg dowt} and 9 .
a | B ' ‘t gomg across. 9 here and bne - |
| -make 10 and 8 here'and two make
o | 10 more...." " .
Teacher draws loc;i)s around the &oté: ‘ - ' S
, |
\ $ < Qo e o & o
(v * o » )
. @ . - 4
e ' Co’—: e o ¢o\\o @ ‘@ e " .
oo . s\\"o o o 0 m“ .
e o O \eo o o o o " .

‘Now what does that tell you? . \ ‘ ; _ / L. v . e

~ * R} . ‘
Other similar problems after more dgts are erased. : y
g
B ! ’ . [}

Th& r}ext day. | L T , L ' B

| Behmd this board I pave some dots. I m going to take the board away for a |
rmnute and put 1t back Make a guess of how many dots there are. = .

..‘”

v TN L
- . .
® o
® [ ] N '
e » ol
[ ] ‘. ‘ .v LI
® ._0. , ‘/ i
'.(Gues.s'es,i:, 39; 25, 35, 36_,._- 35) .'_ k
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Cee
L

I8 there any way you could cbnvince someone else? L

I'___lrl'v_"t_'a,kev it,away.é;_gaf,in- - What is-it 'exa_cvtly'?. .
p

. ] . ’ e
o :

Three 12 '.s are 36 .." ' .

Put 4 fing around one 12.- | o |
S..om"corz.rﬂcl'se put a 'loop around another 12. |

‘ Ijlow many are there that aren:'.t in any 1001; at all?

(12)

So how many altogether? S _ A L

o . _ o . . - E . - -

,
v
4
: 1

""Two 6's are 12, and two.others

.are 12, \'aﬁd two others are.12. B |




