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The present study was’ designed to investigate any effect of

‘ earried out using both student direJted and teacher—dﬁaected

~atndents from‘an'elementaty school vere randqmly‘assignéd?“”"

' study the students were given a mathematics attitude and -f‘t

. Thia study was motivated by the increaaed ‘use of i
o
multi-media and individualized 1nstruction in the elasaroom.l

mediated (non-print) and non-mediated (print) instruction

on mathematies attitudes, mathematics achievement, and the;‘ }
attitude-achievement relationship. ‘The investigation was |
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learning situations.' \ f

. One hundred eighteen grade ‘seven mathematica‘?é
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'to fout treatment groupa, student directed meﬁiated S
: , ©
studentbdirected teachet-directed'mediated ‘and teaeher-”'
Jy

) directed., The students vere given ‘a mathematics attitude v""y?:e*

Jand mathematica achievement prebest. At the end of the

- . mathematics achievement posttest. From this, a “sample . of . L ,
f% o 100 25 from each. stoupo w;}\randomly aelected for analysis' ';?
;:éh purposes. The preteat aeores were used as covariates for . ..“;'é
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;_the trend towards taak analysis in program organization AN

5,&-’5 “~have placed increased emphasis on the Search for the' T

[

.lu'optimum mode of instruction for relating Content.f This,-:.'i:-"-“

A ojﬁijg S together with the knovledge explosion. Q@s made it ;9%;,,” o

‘ﬂ:neceaaary for curriculum planners to attempt to determine,.ifj
W el ‘ . "‘1.' Co

':?Jthe most effective and efficient mode of preaentation of

ﬂihﬁh‘fffi;lcontent for maximum student learning, f;ff;;,”fn

el Holnat (1969), ey revie"ins the tupace.of

. e A." ,\.

o educational technology on schoola found that educational

;if“?fi”sﬂl,ﬂtechnology can, improve 1earning effectiveness, poaitively

;ichange attitudea, and provide new 1earning experiencef .
! ‘Eecopomically and without reatrictiongif time and frequency ‘Uf ; :
.~'.:o£,use.-. T ".;.‘ B 'w»«'y.gu.'"
- Gague, in discuaeing media, learning\theory and y
E :inatruction, statea that, :ii"g”gfiyénﬁf- H*‘Qﬁi:if?,” )
e Inatruction needs to be arranged so ‘that 1t vill Angtifﬂilaff,ﬂf
} -bring about the kind of change in- a studént which. B e e
L ;1 ':”ia called- learning, and this requires learning

.+ ’theoxy. . In attemptin ‘to bring- ‘about such a_ changef~'iﬁ;f“
" the act of instruction is .a matter of atimulati g. . e
;- "the student .in certain ways- nd here one has a- -w.ﬁ;‘c”»ilfp?
““V.choice .of media to work with ‘Putting’ together S e
"1 ideas. from these two domains of knowledge"” can yield “'. it
- gome . techniquea and .procedures of instruction. which" SRS |
" ‘6hould ‘make-, .process of learning -an, optimaldy B
- .effective one.. (1970, p. 51) : .
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th t what he has learned is true, and secondly, this "ffui.f?ii
pr ctice should be enjoyable. The authors further Z:t?bﬂfﬂl_:WQ'
'r teach a. 1esson,;j

but provide a. focus for learning.w,f'

~t .

- "\

':: .L‘i These ideaa may maP the futu@e pattern °f :T.K;Jﬁ
edu

s v oo .:. S

ation and their effecta ahould be thoroughly studied

L N e . B e L v‘:.. A e b > ‘:
achievement relationship shduld be studied.,,;:f"éhjﬁ ﬁ}'gt;~f ;
‘(2) A compariSOn between etu&ent-directed learning : :

and teacher-directed learning shpuld be made to deterﬁiue‘:?'”

ooTen 1
.t . N >

i "tbeir effectiveneaa in attainin& instructional goala."{,f7

-'1->-;n'
(3), Tﬁ& influence of multi-media presentatiozf

of instru tional content to provide for student ditected

oy

.7

,“I; .y ., . Vo

ldarning ar as a supplement to teacher-directed leatning

KA

ighchievement, and the attitude-achievemenc relationship in

v s ,.»\ ._. .

brder to‘determine ‘any, effect.lﬁf‘
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In 1912,.at the Experimental Elementary School

1,

f:of the San Francisco State Normal School Burk and Ward

.

Wt
Loe

plan.;‘Oven“75 per cent of‘the students completed more

PR I
P

' e R :.,,‘_

Winnetka. Illinois, who had been a teacher under Burk,ﬂ

‘-

'I,at Sao Francisco State Normal School, intnoduced Burk'

' - N

plan 1nto Winnetka schools Hith adaptations. ~Theu »‘ffiy“‘

skills and

u.‘t\."

knovledge to ba‘mastered by allfstudents, and opportunities

curriculum was divided 1nto two parts.r

- v

for the development of self-—expressionI In the first._ff“

,u

afternoon veregdevoted to grOup

"'4 e 2
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:?f a student would do a unit of work, check his own answers
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from teacher-requested student reactions.ic7;7

r"? T Bernstein (1955) used individualized instruction

in setting up a small group clinic to overcOme arithmetic

w

deficiencies with ninth grade students.. He found that

individualized instruction enabled students to accomplish
M ..

A'-tvice as’ muqh work in less time ‘than. those students lh f“f'-},“

C

ihe analysis showed no significant difference at the five

per cent level., However, the experimenters argue that

(X3 v

PRI

Ny _taught in large remedial groupslm‘:i;éfj,ih A Tﬁ e e :f
jﬁ' -,;1, Crosby, Fremont and Hitzel (1960) in a study of . j -

-?5 ’ the growth éf achievement and attitudes in individualized 'e_ﬁ
} " q‘instruction carried‘out probahly one of the first replicable :
ﬁﬂf studies. The experiment involved 36 ninth grade algebra f? .
?;T}JJ" classes selected randomly and randomly assigned as ex— ;i
:ii.;:’l perimental or traditionalitreatment groups.} The dep%ndent el
*;‘ s variables were achievement in algebra measured by 117- ‘jiﬂ . g
lg“ ‘?Q' item examination and attitude measured by‘a 50 item : o
.{4% Attitude Toward Hathematics Scale.f The indepe dent variable_;;:t

;"T» w;s'w.;omposite i-;core based on Eéu} sub—tests of the'lffizlf,-

'ﬂ?}h’ Ditierential Aptitude Tests and was used asud‘covariate -

;:. N item in- analysis.;‘ﬁftj;}"?”ﬂ' "“Jifﬁlldinliyi”m’? -
Z I Cell size was set at 15 for equalization in analysis.i’ﬂfﬂ;

oA e b 3 S i S i i
., e .

difficulties occurred in the classroom utilization of thev-‘ o
e!Periment due to rigid_classroom management thus bissing "f
. v . o . N L .
' the experimental,outcomfﬁﬁ Thus, they expressed the need
s T : A T T e L e
k ) * P R ' » e : ¢ g _',‘. .
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ability to nake personal adjuatment, ability to make\\ff‘

e S K - e
MONRRRA e e " e
»

aocial adjustment and aex.; ne carried out his in- EA
) vestigation in a student directed setting. The atudy h'..f:a.f°
nI.waa ‘carried out. over a period of fOur veeka vith 51 . o K
?? atudent—directed subjects, 53 parcially taacher-directad N :
ﬁé ..v‘ a suhjects, nd 37 teacher-directed subjects..-An Initisl“"
3% ".‘i" Learning Test was given at . %he end of the study and four A
; .
’§ Hﬁv; weeks later the same test was given to obtain a measure'i
._g. . - ‘t o£ retention- ‘ :- ;:‘ o :;':;:l ‘ ﬁ.,,‘“;Af IR .ﬁhéi
"gz | The reaulta shoved that'; 1. for the atudant-' ])Z' :

i

a3
e
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3

f&irected s&tting none of the pupil characteriatics con-

LY

aidered could predict learning outcomes, 2, for students

KL EEAM

* N

. in the partially teacher directed aetting there existed .h, }N
i'aignificent relationships between initial learning -and .;
‘ retintion and the folloving factors. intelligence, personal'_f
adjustment, social adjustment and reading ability. Ra-
flexive'students had significanﬁly higher mean scores.than.‘i:~
. the impulaive students on, the Retention test.' There vas .

; 1' a_{o.‘h'j no difference between meana for boya and girls; -3. 'the

‘:leanning outcones for the teacher-directed subjecta could

33 -tbe predicted on the basis of intellectual ability only.- RS

%; ‘There existed no °ther s18nificant relationships._ \.-'“""”" '

% ' ; ‘;i — .; ' Kline (1971) studied the effectiveneas of le%rning

.' - ) utf"by self-directed and teacher-directed students in an ::"'ﬂd'%ffk”f.

' . “..;_ﬂ, Earth Science Curriculun Project open-ended lab block on

N
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soil—. He divided 97 junior\ high school etudents into two “‘qp

’.control sroups (teacher directed) and two experimental . 3
',.groups (student directed).. Using IQ es the covariate, '-".°~‘.' ‘ ]

,;his analysis of the pre- and post test lab ocores shoved

‘" no significant difference in cognitive underetanding or .
; athievement. ) A significant difference was found on ’

.o
)

_-;ireading diffiqulty. however, its seriousness waer challeng/ed '

:‘_'_'sin“ce the etudent-directed group achieved as,. well as the/ . .
:';teaehet-directed 3roup on the posttest.- L S 5
Summarz Studies’{on etudent directed and teacher--a‘
‘directed learning have meinly been observational and thus . '
. i.lnot replicable. ' 'rhe studies .which parallel the present ‘;.
- ‘_I...‘study to some extent, have ‘feiled to prodnce adequa e
experimental evidence to support or refute the purp ae
‘ . Tl I.:j'.of thie study. Huch more exp’erimental eanfdence is needed “.::' -
) o in thia area and, this present study may help thia cause. S |
oo e 11 MEDIATION IN STUDENT-DIRECTED AND‘ SRR
T TEACHER-DIRECTED LEARNING | ., . o
“ e _j;‘ . ‘ 'rhe use of.media to preeent inst‘ructionel content ‘ i
3 | . ‘“lins been uid%ly studied for comparative effectiveness. C , |
1 i :‘44—A"‘"‘.‘he mediation used in, the present otudy utilized plidesy\v-- o "

§ e ("-and thus only reeearch involving the use of elides 1will”‘l .
' PRI ,be reviewed:. : o .o -
o ° - e A . a
4 o S ‘ E . .
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“;stems from affectiVe,

,Q(Pia

1.I‘.to make abstract ons.‘

"»fhave the actual situations"

:i‘presented,

ﬁflogicsl thinking. |

V' . . : , -
e
B ‘ - e [ i
- R
o ',1\ S -
. . T t A
' \. . V : .. T
. N " 18 N
. ¥ i
e h .o

Many of the ne

RO .'., . T Q-. r

hprovide this. ]'-

PN

K PR Y

'}research relevant to Hathematics.

.1964) contains many suggestions
AR -

7ﬂand how they learn mathematical

chat an individual '8 failure to

emotional

I ..®

'fpreparation rather than lack of

1951)..

\"‘
NN

uaction.

r

‘ .

. _.'

Lo ' \ .
‘~§emphssizes that if the proper stimulus situations are~

vV

ods of instruction have been

:?groups these theories must be . explored

* .
. . . . . ,
1" R B PR " A 7

(1966, P. 32).

\ !‘

based ‘on. a 1earning theory framewark and in order to

'develop meaningful instruction for individuals\and ;;yr“

)

,‘stress the need for divergent stimuli to enhance learning.'

7l_and this present study incorporates the use of media to

i
.

":?f”"l = Piaget yields some important observations and

¢

Piaget (1951,.1952,
as to how children deVelop

concepts.-

grasp most. basic concepts’;'”‘"'

blocking ‘or inadequate‘”
i . L Do
any special aptitude

This leada to- a very important need to

\

‘fprovide the learner with concrete experience and practical

Dienes (1966) emphasizes that many different

1Hﬁsituations nust be provided in order to enable children

58

He states that "the child mustef;h)';f"“

He furthei*.'

/ ""f

children can' ensase in highly aophis}icated ﬁ%f;:fﬂ"'

o I
J' . . 7 - N e ‘,*“’ .
. B ¢l'

3 \ . e o o .“- _"A
Dienes ideas seen to support the hyp;thesis by Ii"

-

‘»{,: m‘r. i!’,;'l;

Sy

Hany theories AR

He points out C .;;';

Jap e
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Lo f P
~.'of thinking. That is, the ideas should be presented in
-/

uusituations are of great importance in doing this effectively.-r

'33 remembering snd assessing Outcomes. It is these functions

"“7need to. make instruction nesningful and stimulating to

, -
e

;Bruner (1960) that any subject can bE tsught to sny child _7A .

o K

uner points out t
-} e ) St

”importanceof trsnslatin&imathematics -to. the child's way

st any level in some honest form..:B

a concrete form at an early age and become more abatract

e . . ' -

"ias the child s thinking processea mature. Proper stimulus ~,f B

+

B S Gagne (1970), in relating hishiersrchicallearning

theory “1th media, Pointa Out ‘that instruction involves ;"'1‘“N

a gaining and controlling attention,-stimulating recall

S

'guiding learning, providing feedback, arranging for ouff“';lf“ﬁ; y{i ; f

e

that are performed by various media of instruction and. to'.

i-a considerable degree by the learner himself Hevconsiders:'

_that media may be required to achieve the kind of in- ’

21 struction that is‘most effective for learning.

Piaget, Bruner, Dienes and. Gagne all express the U ﬁf:,.l':

L R

o. t ey
;learners., Learningois a deve10pmenta1 process and as a

fChild explorem his enviroument he becomes awsre ‘of the:%f
fproperties of and relations smong idesa..uAs he becomesci
" older these relations become more refined and result 1n ”st'y,"}'\x:

. f .
'highly structured concepts and eventuslly abstrsctions.}‘

'fTo sccomplish this.‘the child must be given concrete ‘f;ﬂ' Eff;f-f"ﬂh

dnperiences.and various sttmuluq.situstions. Instruction

R

R '9432* R Giednt s

&pﬁ, A
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. : & e : '
- must encompass and integrate these ideas.' The use of
. ‘: l . L
C medi d approaches for instruction has possibilities o LT T
“for doing this.'f' a A 1u : ;Jze.f v ‘:‘_.: o ”- P S £
. . - . s . P . b

Allen (1960), in ‘a review of research of addio— I ]
. [ . L ) L ’
‘visual communication devices, concluded that research
} ' ‘ o...' G -
X to that time comparing slides with sound motion-pﬁkture

instruction found in general that slides were .as - d? J‘j'i_;;jfr

j?:?ls effective as - motion pictures in teRChing“fBCCUalvin_' }- 13:
| | fornation.; Hﬁt review summarized early studies by James fi ;-:?
(1924). McClusky (1924), B:own (1928), GOOdman (1942)’ -\‘ L X
Jackgon¢(1948). Anderson et. al.u(1951), Abramson (1952)’ -1:;_1'
.jj:? | slattery 61953) and Lasser (195&) 'These studies covered ‘ : |
; g#,a vide range of subject matter~areas including Bpelling"u: d |

'nursing, mechanics, economics, social studies, health

;fz3: nﬂff education and safety education; Also,,grade levels fron :dﬁfi“Ah§§
;L;: :”, elementary school to university uere involved. T'ff:r:‘.lej(ei-?z ;:
ﬁii - ’f,;wg‘:j Allen auggested that slides have been found' :‘ .i'i(,i?tff
?;; : :effective because "of, special learning conditions for:4‘f;;;‘5'»}v
i?;'*. Gd:& hich they ‘are especislly suited such as - individual pacing f- :

eﬁ;; o and student participation.“ d 25 }E_»é:*sp - i o
;}.” “i'niia”" Ca;;eeﬁ (1971) points out that no auitsble stddiea

;?; . were found in which the instructional effectiVeness of

%g i ;alides alone was assessed.. However, two[studies using ‘;df,F?f*{L'
:fi . P ::e~ slides as part of multiple media instruction vere found ‘
iﬁ :, | and are reviewed here because of their probable significance{?f{

ij’; T L , | nee - ’

v ‘ e . LU ~
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‘”materials for the experimental groups, and both groups

to " this study.‘i B

. A
and Roderick (1968) The first study compared the’

performance of college students 1earning first-semestery

[ . -

NS bupiness machines skills in an audio—visual tutorial
‘Alaboratory with the performance of a. control group taught L

';in the traditional manner. Assignment to either ex-'

perimen#al or: control group was . by lottery The control
S .

o »class was taught by the same teacher who prepared the

'took identical final exams at’ the end of the term. C

‘,}?During the term, experimental students attended an open 5;35‘

lab at any time convenient to them and received their

.finstruction in business machines skills through programmed=;
‘materials. presented by continuous loop sound films, and

“slides and tapes, these media were housed in individual

.!

carrels.ﬁl As measured by the finaﬂ performance test, the Qa

. -experimental group 1earhed significantly more than the

control group.‘ A difference of ‘even greater magnitude,‘

,'also statistically.significant; was noted when’ the scores

v

of . those students who had no previous expogure to business '

machines vere analyzed separately..' T' ;,‘ o

et

" The . second study was similar to the first but in J

N

-

TERELL NN e, RN

":.."‘.,‘. ‘.'v‘ "'., ) A':_ . o ‘\'
\ ’ ) ’ q Y . e

o K Both studies were conducted by’ Edwa:ds, Williams ,

'a beginning typing course.. Students‘in the comparison ) QN}W'"

", group were taught to type by a teacher who used traditional 'fr‘




Ay my s

ey

Yo

E *methods iu presenting the complete course in beginning

Q

"3typing.: Students in,the experimental group covered the

":EiszJ,4ﬂpE§/;l:;e.and printed inatructions and tests.:‘

f_same material in the audio-visual-tutorial lab situation,,a

-

”.during which they were" exposed to films, slides and-

H
r.‘u, I8

,designed to house thg audio visual dev%pes. These devices

: Ewere u@ed for particular types of learning tasks-.r?or}lffn'

fexample, continuous-loop film eartridges with synchronized

e

~‘,7narration were used for units in Hhich demonstrations were

y

;'necessaryr\ Format and rules for typing manuscripts,‘cards NI

and letters were prepared on slides accompanied by sound

\

'tapes.f Tape recordings provided skill building drills.

.Timed production and straight—copy drills were prepared

:on tapes which vere used by stpdents at practice stations

[

with portable cassette tape recorders, rather than in

<

~5ﬁcarrels. Reaults on an end—of-term performance exam' ;‘-ﬁ

':consiSting of three-minhte timed vritings indicated that -

\students without prior typing training uho learned

beginning typing in.the experimental situaé}bq&iignifieantly

Yo

outperformed the traditionally trained ‘group.

Summarx Research on mediation for instructional

o

}Lpresentation has been mainly comparative to other media. ild,

.a-—

As a method of instruction, Edvards; Hilliams and Roderick o

e, IR .
Y ) - co . P .

PR

' . . Y.
oo e 6 e e o b

. ".-',...
Students .sat in individual learning carrel units especially A

LR
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(1968) showed that it aignificantly outperformed traditional .
| SRR teaehing. This present study ie necesaary to provide more:n,‘.?‘RL
b Ltt» information on the use oi mediation as an nlternative toi:.':

3 ,i‘-:;{;trnditional instructiOn in méthematics.a:i7t}2 }f I:'z'%.;fr\:fjt
o Ixz,uuruvzs TOWARDS n‘Arﬁ‘ﬁﬂMAi'I',dS"-'-f" RUAR I
1%§‘;f- -?&i/} L Attitudes&towards Pathematics heve been a: Sreatv :
ﬁﬁi'f*' al - .eoncern of‘many edueatore. The emphasis was to determine—

g : fﬁ , :ﬁeduCators egree that enything doneﬂto influence a etudent Ll

‘ :i:;ahould 1eave him with L feuorable feeling. v:ﬁ:§1_ﬁf;lff;f?::?;f? J.

2 5 . 'fﬁ“T:"A problembof the definition of the term "attitude SR
i '{;becones evident vhen interpretiné‘research cénéernins Eﬁé N_;i- . _
'?'“3Elmee;urement oé attitudea towards mathematics.; Aiken (1972) f';ff{V‘

. ] "M :eFetatesgthat fterme sucn as attitude. value and aPPIGCiatiOE/ . .i‘.
. N ?; 'ﬁ?jrefer to the affective objective oi instruetiOn WZP- 229)-gf?:¥ ;

i ‘ ) J}iﬂe further points out that the best deﬁin ion can befgﬂ{giwff;wfg}igf

N g-ﬂl :} found in an examination of the\inatrument ueediin a study. . :;tl,,n_

g xsz”;The'most conmon instrument;‘apneer‘to be the Thureto;e“end i?ig;iﬁ
; . _°kx?;flikert Scnles and theASemantic Differential.n.ﬁflf“%:“ﬂ l o
g, E ;i . s Knaupp (1973) obeerved that the'ieck of clérity iniéf -

‘,Qdefining ettitudes becpmesna

rucial problem in examiningn'l










; e ' synthesized from their data that when meaningful met‘hods . T i
: of teaching arithmetic la,re used.’ changes in ,attituﬂes , 1
! ..V‘ . - ‘.
- toward arithmetic take place. Negaative attitudes become o
: AN ..';" " posftive and the :lntensity 'O'f poaitive attit:udea becomes
. . ',.~ Bt ' - o L ~ “-.~ T 5 :,‘ T . t., . - - - . ‘ . . . o
oot . enha‘nced. Sl e e e S
:q:: A v '(.,.:;":'.-- : e R L ' s ST
?eg, ’ RN ‘ CREE Summarz Research on attitudes in mathematics Coe
ﬁ’:’g} i show that attitudes /are formed early and stablize as the : 3
‘:.‘ﬁ: 0 PRI ;: . oY '\.’ v, S |
ﬁ o ‘ child maturea. Attit udee ate generally favorable at an ".I-‘. T
2 .." “ W I h : L T
: '. i ' by divergent methods of 1nstruction.f. Further research
’ is greatly needed :ln thia aapect of mathematics attitudes. e L
L school., 'H/any educators v:l.ev student attitudea a‘s' a.
determinant of mathematica achievement and thua : -
¥oroe :
i i SO
‘i . r N ‘

f O N Rya,n (eited °:ln Neale, 1969), ‘usins grade 71“-

0 . H
PR A

.=>students. and Husen (cited in Neale, 1969), using grade
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that at the univers:l.ty, level the opposite is true.

[ T

eight and grade twelve atudenta,

~, *, ,‘ \\ S E
relationship.f[ All concluded that there
7

ccmf:l.rm this non-significant

. i

IR AN e . -
P A o - . e T
RN - st -

was no consistent ,-‘ PR

~ s . - e

J rela tionship Ibetween attitudea an:i mathematice '. achieyement'. K -

’\ InVestigatibns of the relationahip with gr'otlpe {
within a grade have ehown a few exceptions. C-ti'etarie‘il.o o | -
(citved 1n Neale. l?ff.") ft‘eported that the;e’"ﬁas L—a' higher - {
COrrelation betwede;] abiiity' ,and'mat’hematics eehievement :

"'.'
o

significant relat:ianship for gitls.. Howevet, : they note

NP
‘-\ Y

in reviewing( research'v“on the: o

A

Neale (1969) s

re,‘lationehip of attitudes and achievement. arguessthat ‘;'_*A,_‘.‘f
until new attitudes meaaured‘ or new data show the contrary,
it ‘must be accept;ed that attitudes p.lay ‘a limited role 1n—'- '.’.

school achievement. Begle °(1973) draws the same conclusion T
1 ;'jf; N |
achievement.g The best predicto‘r was ;'previous mathematics
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FE longitudinal and one shot studiee to provide furt her PR
oot S & L R Dot B o L
Hq,~' information and to investigate the effect of variables .0;,j~f$”f
. ‘ A \ ‘, N s . "." , -
-
such aB teacher,lparent, apecial abilities and cprriculum < =
, .
TR ey ,35‘ S :
e T on the relationahip between attitudes and achievement. St e
2 ..‘.“. '..‘. ) e N "' . ., b - -:.i . N ., - H '(_ . I '.. ‘_.‘_ P . ‘_’l IRERI ... ," : . “ . , 3‘-.
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S L I SR :ASummarx. Research on the relatinnship be;veen IEREE ;;
) ‘ Lo ..\ Ed ._ LA N Ve . .‘ 0 i ¥. . " ; A
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attitudes and achievement in mathematics have sbown very . a1
Cne '~g‘ . ‘H~.' ‘.. ’.‘:‘.A ,.".:‘
little evidence of any predictive relationship between E f‘éj
x'\ the two. _t . ~- |‘ ,.‘ - ‘| ,“‘ ,,".r' K ] ' i ...‘.g R ' .
L e e T T N L e, : o 5

v >‘ .‘a" ‘: . - . afa -“V .‘b R SUHMARY ';. :F“‘- ' »1 o

NN c _“i{-f?Studies by Crosby et al. (1960), Gold (1965). aff'”
. z L?'n} Rainey (1965) and Rline (1971) have shown little :£322”5§ﬁ
: - ‘T“ . ',‘ . gt e ’ N i’ ' “‘- [ “ .

-*?.‘;. L experimental videncekvpr q@ilization of student-directed
P U R s ,

L T over tea&her~di;ected lea}ning.. However. sthdies by

T .

”Edwards et a1. C1968) have shown that a multi—media : 4ﬁfﬁ“*“””;j

i . s
R Tx o : ! o ;“” '
L] ’;U . F ‘Ppnoach to teaching adqlta outperforms the traditional
} M e ,- . ¥ o .‘. " . ‘m .,‘
%"‘. ' e .ﬂfteacher*directed approach.pu Lff!.,} o ir'i : L

e ,“(““‘?f;'; Research or - st%dent attitudes in mathematica havev

«ffshown tgat a Bteady decline occure at theijunior high

P
-

B “ St
g Hy

Hovever, there ia little evidence to show any egfect of

b T

§~f :-t.frﬁ;,w ach061 leveL and this centinues thtough high school.;
§ e e
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‘ ' e l ,' L e Lo ‘ .
Tl UCHARTERLIT L g
- ":'rii.é ‘_ﬁiéﬁtut&rﬁ"o‘g's'i‘cr;:' sf. ‘. o
o .:;ir ~g’f; This chapter contsins an explsn;tion of the-“
";’ - design that uas empldyed and a deacription of the % ,ﬁ?*r;\ % ,E;
_Y materials that were used\in the study.f gy description of ' :fgﬂ
. the test instruments that were uped and the testing Pro_'.é- .
~7 cedur 5 employed are also incbuded* , q‘f I;f' .
‘ N ' et B
o cai L Cskeene ANDPRoczDUREs e e
. “b,‘u:.“.”‘ The oopulation consisted of the.grade seven enrole“ﬁlwwiij S
‘Hﬂ.} 3g5;1mentlof an elem:nteryyschool in the Butin Peninsula;ysi;ffhiliﬂﬁieﬂf
L uIntegrsted School Board System.f-This comprised a. totsl; -
. 4:1 of 118 students.j The students were made availsble b; e
%_) ,folloving a request to the Burin Peninsula Integrsted ‘ ;
;:: sncuool Board,‘fgf: s = ‘ ‘ |
ﬁ,filf&};{i;. ‘The totsl population was&randomly\arsigned to.one
'iki : 'oi tour groups by assigning s number to esch snhject and 'wfﬁifg?f5
| }\Lif uslng a tsble of random numbers (Glass & Stsnley.’1970) o ;fw‘Q B
R R?uh of the four éroups were then assigned to -a’ method '"‘fﬁ;{?:!@}:
o °£ i“Str“¢t1°“ to be’ analyzed 1n. this.study. - The’ studentsl{ﬁdJ'ﬁ
l }hfjtwere then giuen an. attitudes and schievementipretese,i'f‘.] , L
} hl fIabIe'I'shows.s breakdown of the.sample:yiéh;??s?;cgltdﬁ,Hf
JJ%::J~~Hethod of Instruction and sex?of students.A"'-Jiibfl- 5

ﬁ‘. One group. oonsisting’oﬁ

oSt
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f”\ ~."--assigned to the Student Directed Hediated (SDM) method of
) . . { , \

”’f'~;iagh.f instruction.; Ten sets of slides and accompanying audio‘zyjfl“

. s L ¢

IR SR e A

. f;ﬂ A'f tapes weﬂg provided to)the group along with individual l ,
Lo workbooks.: The studen 8 were advised to work alone or ;d
noal U : L IRICE L :

Lo T in groups and to use the slides and tapes to complete f:“l'ﬁ,:"

" . . SN .
N 3

;;Qz~f‘“": the workbook. The teacher present vas given answer sheets.'

. - ..‘ .,

“;which were, provided to the student ~at the completion of

"
Vi .\‘ - -~ i} / .

' ¢

.As each student completed the workbook the

:.each‘lessong

1}A second group. consiating of 12.boys and 18531:13,

girla,,was assigned to the Teache'




BRI - Co et . o RO
“.l. ...,_.,...:':.: - | : ﬂ‘ ' X . Il. ‘ ‘ " - s . s rooR . B ‘.' "':, :
of slides and a written text to accompany the slides. *p‘jf’pw*‘h _'fi' '
}ﬂ:‘;_'»xh; The teacher integrated the slides with the 1€¢tdfes used }'rf vﬁi?i.l :
;le ~in instructing tw -students in order that they be able - J‘:;;;m"j:’ﬁu
. ' to complete the individual workbooks provided.' The'ilff :"i . “jf,pijf'f
U - teacher controlled the rate of mOVement of completion of '““grﬁgu ]
- ;"' N -" 'x‘ . - .- o . = . PN T ‘ . - ..‘
Lo the workbook and was responsible for providing instruction - -
o and correction. At the end of the program (18 forty—five~fﬁxggfi~_}:f.;;

-

‘”-.minute perioda) the students were adminisrered the attitudes ﬂ”:{:f:

v : ... . ;

:and achievement posttest
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Ce In"this section each of the instruments used T CIR e I
. B ' Con vl ‘ ‘,fﬁ-:‘-,f'ﬁ{-
' K;to test the hypotheaes Btated in Chapter I is described. IR R
L A e : Ve .. - i S - o
SRR fMﬁéthématids Achieﬁememt;ieatjfﬂK"'Q'}}j_JJ}S,VJff"uj I ;ffff
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.

L e In this study a pretest and postteat to determine ‘jf ﬂAiﬁ'“T

.:.v} achievement was used.; Theae teats were. parallel forms T 'ff B

Lty
- ' I <'l‘ !
RN ~( X

designed ;o test attainmént of objectives for which the

‘e,

v~..,‘_, . . . S .' l"
‘methods of instructiOn-werej

ere parnllel forms.designed to :é;

for some'revision 1n

o

ordef that'the objectivea of the
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test 8Ppears in Appendix A.-.Hi'j“ﬁ:“ij.:ﬁd”uyuff, ”ﬁiv DY {.-hnvq
//., . Y o .

The Hathematics Achievehent Tests consiated of - *f-L}i':“

R
Y <

."\

.
B

,

e S it

oen

nine/itéﬁ;/with several sub-items for each questiOn.n .

»/The items included questions about (a) integer values,?“.,

. .
VLo
I PN

(b) integer values using the number line. (c) 1“tegerAi~quﬂlif~';:V

opposites using the number line, (d) integer opposites “'a.u

s . ey
I .
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che basis of testing ‘the. hypotheses.
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- computer program supplied by the Division of Educational
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of- Alberta. The Pearson correlation was used toﬁanalyze
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- A summary of the findings will be presented on~\
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It ‘was found that no significant difference O

fexisted betueen the mathematics achievement scores of

» -

students fn student- directed mediated lemrning. student-~

directed 1earning, teacher-directed mediated 1earning or_‘

[

g‘teacher—directed learning.‘ An analysis of the overall

«

'-student directed and teacher directed strategies and °;

oVerall n diated andlnon-mediated strategies produced

no signif cant differ%nce in- achievement.,

No significa t difference was found to exist

N o . %,

-between mathematics a titudes of'students in student-.'

.

directed mediated les ning. sthdent directed learning,
\ N 3 :
teacher-directed medi ted learning and teacher directed'

learning. An overall rnalysis o the student directed

1
-

. and teacher directed strategies and the mediated and jnon-

'mediated strategies pPT duced no significant difference
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mediated strategy. Using the posttestnscores, a significant ' i

'relationship between’ mathematics attitudes and achievement . “
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was found for the student directed mediated student-:

g. \ directed, and teacher directed groups, overall-student; . ﬁ
\ * {directed and.teacher—directed strategies. and overall‘ .
,-mediated and non mediated strategies., ., B - .
o “.-i.:; ..ﬂ :~:Y ' On the basis of these'findings, Hypothesis Three”
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The findings indicated that mathematics attitude o .
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.andfachievement scores uere ‘not significantly different . o

e,

for)any of the instructional treatments studied ‘_' _— " .\i

It is evident from the findings that "o _\' i‘~ﬂ_ N
'instructional techniquéltas any ‘more successful than
A - |

anorher. The utilization of a purely stud’nt directed
strategy does not clesrly provide any optimum mode of
‘instruction. Nor, will the use’ of print and non- print K ‘ - | ;).'ﬁ
g medis.to-provide'or supglement instruction meet this goal.
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’ 'kAs the.literature indicates, teacher directed instructiOn »lf o ﬂf

will be as successful in attaining instructional objectives.
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as the other instructional strategies. However; the . L ff: !

integration of the other techniquea with teacher in-
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g; Lo L Hbetween the attitude scores of the groupa may be attributed A

\

ta this delimiting factor or to the studenta equally '
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pogltlve’
Lzero Y
@fmegatlve{;“'
'Q“opp051te Sheo
'*none of these
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i} Ti,;f;;. This is not a test . anu wxl]3 not be useéd in any way:'to, produc’em. RIS B B
A ' a grade for you. . Your responseés ‘will be kept confidential, ..., R SR TP
1:2 "+ - The' itéms. on -this J.nst;dment are.'statements dbout - mathenatlc RV W
A For each item SEJ.ECt a’response which best - desar::.bes your, =~ " w” L
1mpre5510n on the 'statement. The; response Ehoices are: ool R
T . N A~ Strongly agree Co T Cea o et
’ [ * B 35 Agree . ) e B T S g“'
. , C ~ No ©pinion - Lo S e o
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_." ‘ . . . } ok f A v ‘ » t: “, = 7"‘ “;
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3. I feel under a greaﬁ: straln 1n e mathemat:.cs, class. . f el
o .A i . * . EUR I
. = [T
4. Hathematlcs makes me’ feel as thbugh I rrf 1651.‘.”'1!1 a jungle. R ;;rf‘_:,
© 54 Il‘athematlcs makes me fe,el uncomfortable. g b b - R et ?ﬁ.ﬁ""’
IR "Mathematlcs. 1s mamly penc1l push:l.ng. T, ;, C~ ¢
. . - AR R
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12.0 Mathematics is stinulat‘ing t‘o me.-. R l}
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sh aintegera. 'I'he oppos:ltes of ‘the’ counting mmbere n, T2, " 3,

. and 80 on, are. called negative 1ntegere.

next number larger or smaller than 5 L
right or 5 are. _

smaller than 5 ? ".".‘ ,.; ', o0 '/

' "'6 15 greater than 5" '.ln this uay'

s oo theeERS 0 LY T et L
- You havc .,ec.n tlu. e nupbers - on’ the munber lir.e. "'.'_.‘; ); —’1,
'3, ' C1,.0,0; 2 3, h 5, ;,‘. . . Since the number line goes on n

these numbers keep going on and on '
,forever. \ These are the integers (IN-ltuh Jurs) ’l]ﬁere is no firat
‘one or last oné.’ Maybe you have learned to. ca]_l 0, 1, 2, 3, . 5, _
6, 7, 8, 9, 10, 1, 12, 13, "uhole nmnbers

forever 1n both direction

‘and so on, . 'I'he :lntegera :

“""are all the'vhole nu'nbera and their opposites (nbbrevi.ated opp )

'57" 4 '_ .‘v".‘. "

";,'Ihe counting numbers 1 2, 3, 1} 5, ami 80 on,\l\re called. gositive

W, 5
o 15 neither pos'ltlve nor el

o hegative. on the minber line the point zero is called the orlgin. " ’
Class Discusbion Exercisee - T. ."I".'- "4_ . a

-]

When you start at 5 on the num‘ber line and go to the right, 19 the
A1.1 ot the’ numbers to the

L ' than p
Tlarcer or. smaller7 ' T . o
: When" your 5‘“’“‘- at 5 and &0, to ‘the 1ert., are the mmbers larger or

No matter where you start on the nmnber line, 11’ you &80 to t.he . o
the numbers get,y larner, and . 1f you. 80 to the lett. the numbers get Sl T

. The symbol lﬁed to mean jmaller (1eas thdn) 13 thir < . ~_ , T, ' AT
_"3 ‘is le.,s (smaller) than L" ' is written" 3 < ll _Notice that the symbol »

‘ "points to" t;he smaller number. 2 < 1 . : e N

N
The symbol used to’ mean greater (larger) then iS“ > . He \irite'
6 > 5.. Notice egain tpat the - ‘

cymbol > still "point.s to" the smaner number. - R
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}‘. . 1 j.,, the L ,negative 1nteger.=_;- R ST e

3. Mmt‘ ’:l.; the smallebt A\itive :|.nteger?

Ilargest or; ..mallestT

. )‘.
. R .

.45. - »(a) On' the nunber line, 38 15 On the s R of \\ 37. o -":‘":z :
Sat T e (left or’ right.) T

PRy (h) Is 38 lnrger or smaner than ‘-“37 T SRR LA L e
‘6- . MJVhiéh'is largelr,a Or ‘5“? ; :‘.'V- .'.:.-'-1‘.:.: ) ' . ! e -.- .
I

' juith point A or the\integer that goes uu;.h point yB ?

Sy -4 »*

'Zero 15 larger t.han any negat‘ive 1nteger. e
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- N Graph the opposite 1unction (1 ).--opp x) on Lhis poordmatc planc '\‘~ .

Remember that you only need ‘to plot tvo points to detez-'nint the line T
' .you draw. Plot a third point \to 'eheck your work. o Q T S i
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Belov the number line draw an arrow to ‘repr\eaent ea 'h

integers. rite the 1nteger underneath the arrou.
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L s ittt ey ' -
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- H

- (.‘lar.i:j ‘iscussion Eyereclses' L o -
. M . N
‘o, B . R Lo . C L

_Your urxow : tarf.s a6 ond. is units «lon&.

:lt points to tile . o
/ (left or rightT)

Lme to hnd the z.um. '

\
e

Because the arrow repre.;ents dpp 5,

& opy 5 X & > -Gruw dr. arxow on tl e ‘number‘ 51‘».
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S : : . . ’ T e
-7k ® 1.2 9 lO 11 oo Lo
Y . s . 3 N PR St I

. J‘“ b M o M - ey f .. ‘?—f
and SIS : &

Use the number 1ine.
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Subt.rart.ion u . ’ ey
\-;e said be1ore that uhen we subtrac:c. e rea‘lj. udd the opposite - f o )
* of the subtrahend. - The first th:lng wé .do. w*th a subt.r étion problem
13 ‘revirite the problem as an addition proble-f and change‘; i‘.he subtrahen’d
to its opposite. E N2 Lo o L a

. . . -' | ‘,. “; ',': { h "‘ A : - :u‘.".‘ .' , . : . ., : . " . ) -:'-‘yv .
First rewrite the. problem like thia- \5 +opp h- . "__ Ve. cen. vork thu G
problem on. the number line. ol e T T LT \ ' V. ‘

Here is. en example- :,‘,b" B S S SR - i
°]

! ".~”4] " . T ".-' S B N : - . ‘
You can see vhy thia method is mportant 1f you think about a‘

. a%a

n i:'roblem J.ike thir 5 - opp af-i subtrnct h
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. '"".i:.What :ls the-subtrahend? L T R e .

‘Wien-you wan to gind the ‘answer 10 the subtruc..lon problem

"The ensuer to both problems is the same. ) WQrk the eddition problem s |

. _\Subtrection problem- 10 - h = SRR ON
".,‘which nuﬂber 4o you copy" Lt 9 S TN

“"_:'AWhat is the opposite ot the subtrahend? IR
: ',you add to 10 AT ' o
.. Subtraction problem-"* 1o Z h W

b . o : L 115

Class I:iscus'sion‘ib:erc"i'ses ‘ .

5 - opp 2 = -7 ,' you cl*ange the problem to an’ addit’.:lon problem

You' Just copy the i‘irst number, .5 . " ¥hat number are you. subtracting
from 5 7°_ - That-is: the, subtrahend ‘ wnat is the opposite of”

opp 2 2 : !I‘hat is theé number you add to 5 .

il Kt v b

s lag

Subtraction problem. 5°< opp. 2 = a
Addition problem' L5 =' B

on the answer line and write the answer to both .problems. )
: Lt , A S DRI S ROREARS S
2L Co- a2 3 WU s 6 B9 T

1 e " . & s o o

& > 4

*°

O X Lo T RN \ N
v

et

'v..“';'l{lﬂ“".".i‘s“, the’ number - *:, -

, Additi problem- : 10 + opp h = ; Sl
WOrk the add:ltion problem on the number line and write the answer to

ey

both problems. S e T .' : - ,' S o 4
Yooae s iisie piw et om0 D

.
N .‘ J -
1

5'axbtraction problem- i op 2 - opp 5 =f-~ e, .
- Which number do you copy? \ Dol ey .
Wnat is the subtrahend? ) \ Tl

'V‘LWhat is the opposite 91‘ the subtrahend'i | P

Subt.raction problern-'. opp 2 - opp 5 =L
Addi'tion problem--' LT opp 2 +5= " v e T /- .
'wOrlf ‘the additicn problem on the number line and write t!,;e-‘ ansver to' . '/

" both problems
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. . ’ o e T ' : . ’ Q‘} ' :.,‘
o ‘ © (addition problem) - R g SR S
IR | R P !
" v ':ﬂ “.m

. (ans

wer) e

6: : (subtraction problem) | -
0 (sddition-problem) .

P v, -
e < . 3 .}
i - - BL R B 'L
B N * . N AN
i . X
. " .
. . ' A
' 5 . .
A v .
- - ¥ * v .
-y N .

g _".1\. y '.(a.ri's{:er)"' : :_'.:oﬁp.‘3~'.-lﬂh_

PRt
[N . - - »
A I . v S
L R
- . . «
- . BN c .
. P . , .
. Lo [ N
- * . s -
N e Aot ' .
: e . .

. B . ;
- R ; . . . R
‘ e e [ ‘
. . R .-
" ‘s ST, e coy y
. . . .
. . . “ PV .
3 [ . o . .

¥

*
1:"}.%’
RS

R

PR S

LN
T A
A SR
Vot ’:‘,

o

Db s i

i, N e
My o it T

e






P

TR U RSN

P

L AT

-1 30

o

SR

~;3..

P:_.,.

More Prac u.l.‘i\.l b‘n A d:i' ion ana Subtragticn )
The :lnstructlons for this exercise set are givan 1n thié low .
f _-~-Is At an N d
\ addition problemd
Rmite the St
¥ pro‘blem by o e
addtng the opp. ' Y
»"or the subtrahend.
a.ddition pro‘bletq ' .
on the. nmnber 1ine. '
f' A;re there any
, \ more’ problema? J
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Adding I-n'te.gers That - Are B'o%.h i’ds’itiiré‘or ‘Ec-.\ﬂ:ltnegt;tive T R . B

. _ S Drauing the mu::‘cer line ench time we want to vork ‘an - ndd:lt:lon 0

- problem takes a lot of time and 11: :Ln Just plain hard vork. It vi.ll be
" R easier 11‘ you can ‘begin to "eee" the number line :I.n your mind. SRRCTRET N
- e . T
e Pretcnd ov{) have‘a "menta]. blackbonrd“ with a munber und on: 11;. ',', o b
oy See Af “you can % " your mental blnckboard to help you decide vhether
' . the -ansver to this problen ie to the leﬁ: br ‘right of zero. _ .
T om>16+oppl9- DI ST R S
Even if you have trouble adding the numbem 11: :le clear thtrt the nnsver '
\vill be negative. o ~., S s ..’~_ Lo e
. " You have robably noticed thet on the number line 1netehd ot writing . . '
C .- oPP 1, opp 2 3, and so on we: vrite -'1. 3, i and g0 on. We
) vV use the reieed dash for the. negative mmbere beeause it 13 shorter then .
( vr:lting "opp" al} the t.d.me when you gee 13, think opp 13. SN
X e C Ny Exerc:lses o . . . '_° ’
. . "4 . ._:_" . . ———————es -~ . . b . ¥ e, \
ST D - In ghe following problemd use . yonr "mental bIackboam" L vr:l.te i ‘
L "-" if the mnswer is negutive and "yn if the antwer is positivn. R
N . See 1T you can do these vithout drmd.ng the mnn'ber line. The t:lrst ;_‘;‘ IR

. . one 1n done for you.,.'. AR , e :

@ i3 o (@) 28+ 29

T (B) TiT 4 18 e (h) "9.+.719 = ( S
o . (c) 27 + 2= o (1) 23+ 29 -. . .: ,~":—“‘.- - Ry

' .

e "

'"A'(d) 29‘+1’*- - (J) 23+29-' — \

. v (e, 13+ BT L lx) T15s Tels AN
PRRIPRINRR €5 M & I g = TN (1) 30+ 1u=. ' ~-'i.\

e

2. When you edd t negative numbers is the nnmr alvays negative?\

- %

3. . When. you' add two poilive nuﬁt;e‘ré 1¢ the "'dmer, a'l_.\"a‘ayn poqitiva? T

N T ' Use your ¢ addltion tablea to i‘ind the answer to each of. the’ problems m
o Exercise 1.° Write your ansuer fn the 'blank bes:lde the ptoblem. ¢
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‘ Addi‘tion of a Posit:Lve ahd 2 1leg&tsi’vé'._«]:nt;éé'ei-f“,: T e PR P
e, ‘. VLT ey R :" ot S L "~‘° o - \ S
S y When you ndd ‘a pos1tive and a egative inte{_er i‘qut dﬁcide .  b T °

Lo which 1m:eger 15 rarther from zero. , If the positive integer 13 o R o .

' fapther From zero, then the ansver 18 positive., Likewise, if the o S
:I‘ - negative 1nteﬁer 18 fa]-ther from zero thé ansver 15 np&ative‘ ; v Ry, E .I ‘. : i ‘. . N
i <) . [T ,,_ RS N B :ﬂ ',. ., o L ‘ ‘ S ..h L “ .,'“ , ‘ : o .
Bl 1 e wge 0 LT e
' : ‘, : . .;" ..A'. . .\‘ ::.‘ s . .. . 8 .
g 3
The answer 15 ";5' .."," Soel A
‘ N wniéh ig rarther rrom zero, : Y

e LB

Is the integer furbher trom zero positive o:r negat;lve!
We see from the number l;lne that the ausuer :ls 3 Is the "sign of the" ot
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Zero:

!

A “pecial I*\teper o o RS ', . ‘_.' A '_

’You have kn(\wn fcﬁ- a long time that “nmhin@ hapnens" when you. add
That -is; ul.en you add zero you get vhat you. B ed,

1n fact, . ve don't have an arrow to; stand for z.ero on. the %::

h.athematicians call zero the “1dentity mimber for ‘addition".

v,

Can ve. add tvo
Notice that B
the 1ntegers we added. to get zero vere the opposites of each crl:her. s t .

zero to a num'ber. 3
_' ‘with.,
. line.

er

Look at the Yest -three problems on page 5 9

fintegera and get ZEero- ror an’ enawer?
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e Exerciges . - ., . REERE
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umber line to solve these problems.
11 SR BN R |

" ‘Use_‘sxrows on the; ,
NI A b S i 3 2 B 1 2 % O 2 K 3

-
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2 I
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N O B P S
v : \ . ’ i . { " .
. s D - -&-V—f- ¥ .V?ﬁ " k| 1 K =
| (b) B478n 7 e ‘ —
; : T : N
N TR T ST, 0 2 0
(6) 14771a .+ L SRR AR E RS
' / ] d_ “ . . P
o (8) "10.+10 = ‘.,-_‘rﬁbv T 65 4B " 1 2 34 567 a_’-_.
A Y .1.‘ ‘ . ! 5 N
: -2,':',when ve add t'wo 1n‘tegcn= mt are. oppos:ltea of each other, the ansver :5‘ o
Co is. alwa-'s ' Lol ol ) g T ; RN
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‘;k.;t‘s “l 5“:11«0_: 7\;-‘,1" poes 5—:\ gt

P A TN




e Ko

3. Rithoot adéirg, wrive aziro In the Lluak, QS+

is zero. . o : S .

‘1(a). 7}end -'_'1&

LGoswe of 1be two drie,er

(1) "23 ena 25"

(b) ~i8 ara 18 - (g) 27 end 0

(e) T23emah23 .. (h) "1 and
@ Bana ™8 . (s) 1,296

1

ana‘t 1 ,‘?§6

 (e) ’15.’arncvl B (3) 30 ena “300

kY
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(k) (2% 10) Aa-nd “20

S

, _ B
-(1) (7+6)ana 13 ,
(xr':)" 103 and "1000 - v
v (n). 42 ana T16, : -
' >." I . | ! . \ . . -' ) . '///,
(o)~ T120 and 1200 > L
g N e L =
(p) (3-x 10) and “300- 1 D
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- integers, zero,

‘and ‘thé -negative integers. -
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Is 5 a positive or negative Integer? Why?
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' . Is -3 a pos:.tJ.Ve or negat:l.ve Integer” Why?
B . _ - Is 0 a pos:l.tlve or negatlve Integer" Why” ' * a

' | . ) s . . ' R . ! [
_. " - " ( ; o y s ‘ ‘
ﬂiluﬂi':hﬂf: if you can v1suallze tbe Numher Llne you w1ll }?' ‘

i i; :. -i*’ffﬁ"i{remember that numbers to the°rlght of:’ iero are 9051t1ve;'zg f$¥32175'}1
: - - §: .“5.F nitlve inteée;;"f: “fi::;ﬁj,hl};3"“ AR ﬁf ; :;“:fm;
é. _'.',J, | e 'Numbers to the ieft of zero are negatlve,.edl “_ ;. :l.” g

L p - s s S :

) h Co =3 lS a Negatlve Integer. e L )
3.'j1 ,; o I 0 s the mldp01nt of ‘the. number 11ne, so 0 1s = '

. neither posrtlve or negatlve.-'
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