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‘The purposé of this study was to develop-a set of .
1 ; ik . 2
activities to supplement a unit of work in the ninth grade. . .. .
academic geometrj program, and to evaliate the benefits to = . : .
be derived from it. In brdgr to do-thls the following four'
"-questions were considered: ®
(1) Does: the use of a unit involving supplementary -
N activities result in students dttaining com-
petanca#th geometric concepts?
(2) Does the use of a unit-involving supplementary
activities have any effect on student attitudes
toward -geometry?
(3) How effective is each of the supplementary activi-
ties in helplng students achieve en.ch .objective?
(4) 'What are some of the problems encountered using
the ‘activity approach to' Goometry?
LA unit of work, nupplemented with 14 activities, was

taught to two intact’ ninth &pade academic classes of 28
students each. The activities were developed by the investi--
gator-or were selegted from other sources.

To determine studemt achievement on the unit, two tests

by the i wers';d.minlstered. . Both
tests were designed to tast whether the behavioural objec—\
tives' for the unit had been achieved. The objectives for

the unit were written at three cognitive levels: comput‘ltian}

An llmlysls of the test results showed thlt many e!
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,the students failed "to achieve mastery of the ‘geometric
?

concepts at all three cognitive levels. owever, ‘the findings

d1d show that, the studeJcs were more s@cessful at the lower

cognitive -levels, than Athey were’ at-the @pplication level.

W modified form of Aiken s Scale of Attltudes wnrd“/
Mathematics was given as a preteét md post-test to determine
whether the unit had any effect on student uttituﬂes)caward
geometry. A dependent t-test for means was performed on the -,
p.re.test-post-test atti_t\ude scores. The resuits showed that
students made a gignificant posRi ve sttitudinal chango tos "
ward geometry diwing the seven week period in which unit one -

i
was ‘taught.

Leins: s
. The probTensZncountered with

to geometry were noted. They were: unfamiliarity with the

vity approach

approach and unfamiliarity working with concrete materials

by both teacher and studénts; too much time had to be spent

with the slower learners, and student tendency to jump to a
conclusion on limited experience.

On the basis of the findings of this study, several.
recommendations weré made. The most obwious was that the -
activity approach can be used as an alternative approach to

the  expository h. Other ri ions were that in

future studies, the long term effects of supplementary activi-
ties be assessed, and that the subjects be randomly selected

from a wide range of ability levels.
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CHAPTER I
S g N - .
THE PROBLEM

Secondary school zeomtry 15 Xrequenmy dESCI‘lNd I.B
"t he mst dlslikeﬂ subjact' and 3s onen as "the subject in
which most elasies achieve .poorly." Many pronthent nathe-
matics educators, such as Witkinson (1970) and Friedma (1978),

who are concerned about‘this problem, feel that changing the

content. is only a partial answer tethe problem and that a

o

changefin methods of ipstruction 1is necessaby as well. As o
result, many of those concerned with improving student achieve—
ment and attitudes towsrd geometry e directing their attention
toward the methodology of teaching geometry. One approach. -
that has attracted much attention from educators and re-
searchers hugwbeen the activity or llbénrutoty‘nppr,ow:h.
Deans (1971) ‘stated the! "the laboratory approsch ex-
pos# children to 2 wide range of manipulgtive, concrete :
materials, and practical activities from whigch they cm
abstract mathematical idéas" (p. 20). Kidd, Myers, and
Cilley (1970) stated that "ghe activity spproach will do
far more good than the Lr%jtional approach to build en-
thusiasm for and confidence in mathematics, To teach students
to-use their own ingenulty and to relate mathematical ideas
and symbols to real objects" (p. 10).
Riggs (1974) gave several reasons why activities

should be used in mathematics, (i) they provide motivation,

\‘\
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(i1) they are good because children 1ike them; (i) they

~

provide’ap opportunity- for ﬁnls to be creative and imagina®

tive, (iv) they help st'\ldents of. diﬂierent mathematdcal

abilities, anh (v) they aid in understanding. He also stated

that it is as gortant - £o5 high school students as 1t s 5
fQI ‘Alementary Bnbch students to manipulate obgects aud
discover certain relationships in mathematics.

15 addition to educators, some psychologists including
P‘iaget y Dienes,aild Bruner have studied the :Itects et*ctivityf
mater iagm on achig\;ement of mathematical concepts. as well as
attitudes and hive supported the use of these materials.

Briner (1966) suggested that the course for learning mathe-

matical ideas is first through an enactive representation,

then. an iconic representation, and finally a symbolic repre-

sentation:  He stated that following this approach, the

lesrner not only understands the abstract idea but he” also

has  stock of conerete imges which' embody, the abstractlon.
Vigibente (196%), exmessiy sinlar v Toshossot ® Brunex,
stated that children learn b%t when they -have tangible,
manipulative or visusl materials to use. He maintained that
"it is only .after having expex;iences on'the -enactive Leyel
thit an individial. can come to generalize on the basis of
thase experiences, which provide: fbl‘ )um the firm feundntion
necessary to deal with geometry dn the symbolic level' (p.
456) - ! g

Plaget (1064) suggested thaf knowledge cannot be acquired

o ; [

T et




% Joy =
§olely from the blackboard or drul ‘but must be actively
aonstructed by the child throngh intbrhction with his 9

e
v envxronment, He stated that:» . o " B s 4

to- know an object, is not simply to lbok at
4 it' and make e« mental copy-or image of it.
To know an object is to act. on it. To know
% is to modify, to. transform the object, and .-
5 to understand the process of this transfoima-,
tion, and as a consequence to understand the {_J
vay the object is constructed. .(PYaget, 1964,. i
p. 171)
The theories of Bruqer and Piagst are supported by - *
* ? Diengs. He concluded, from his many studies conducted in
the classroom, that children can best learn mathematicdl con-
cepts by first having the freedom to manipulate and experi-
‘ment withactivity materials. Dienes (1967)’stated that the
learner must be given every ,opportunity to be exposed to
activities. These activities, he said, give the students
(i) the opportunity to think for themselves, (ii)'the op—
portunity to appreciate the order and pattern’ which'is the
essence of mathématics, and (iii) the needed skills.
. It seems that psycliologists and educators agree !
that one of the major pedagogical goals of mathematics
i
‘instruction should be the active participation of pupils
in the learning process.’ One way to have students actively
involved is through the use of activities. The effects ok
( a set of supplementary activities-on achievement in and at-

titudes toward geometry were examined in this study.




3 Statesent of the Problen

In Newfoundlmd, geometry is presently a p:rt uf the

- required mnhamntics c\u'riculm for -ewdemxc acudents in’

men:mned aultet it 15 nften sald to be the most dislﬂed

The purpose ol this stmiy. was w develop ‘and evalute_
lctivities to supplement a unlt of work in the ninth grlds

z
tex:hnok lhth 187Geometry (Ebos, 'ruck Drost, and Hatcher,
: J.ssg).

The lctlv!t}as made use cf concl'eta uxterills to"

'A'he eﬂacts of the aupplementuy nctivities on’'student oy

" ‘achievement 4n ‘and ncﬁ\-des cowud geometry were nvestigated..

41 Doas the use of a, unit nvolvin supple-
‘'mentary ‘Activities result’in’ studunts ¥

attaining competence with geome\:ric &
4concenta? e

i grade nxne.A Many students nchieve Poorly in geometry and ag”




2. Does:the use of a unit involving supple~: E ®
mentary activities have any.effect on. . = - i e
student aceit\ldes toward geometry? i z

3. How effective is each’of thelsupplementary
sctivities in helping students: achieve
ach ob,)ective

What are.some of the probléms’encountered
|using the'activity approﬂ.ch in geametry?

The mental’ prouesses involved: in the fornmtion DI concepts X

are much more !:Dmplex thln Chose nssocxuted with the memurizn.

t1 n “of fa.cts. Although thex‘e 1s 11’:1:18 disngreement among .

psycl;olcgists regardmg the role of cqncept formation in ‘the. .

len.rnu\g of mathematics there, are sevsxa.l existing theories:

‘about fiow hést to roster concept . Iomation.. As suggested
earlier, the belief thu.c activxties enhance . the 1earr\:ng aof

‘,mz\themﬂt].cs has ga,ined much validity from learning theories

such as thoss ‘suggested by Bruner (1965), Plaget (1964),

'And Dienes (1967 They Contend thut . Students can, have a

better understanding ot concepts it they discover these con s

cepts by chemselves thrcugh expe 1ences reluteﬂ to the

physical w:)tld %

The Cambridga Conference on: School l(athemn.tics 1n its

1963 report GOEIE for s<:hool Mathemnics, made a‘ strong‘ case Lo

i for;actxvlfty materials when it’stated: "the' conclusmn is)

~inescapable -that children ‘can study mnpemanqs more satis




Jhan 1nstmctionnl progn.m roi' geumetry

i T - L e 6
factorily. when adch child has abundant opportunity to
minipulate suitable physical objects" (p. 35). Thus there -
appears to be .strong support among’ educators.and psychologists
for. the pé‘siﬁon that manipulation of the ‘muvi:y materials

sbo\lld 'precede the raquirment of Bbstrlctlng an’ idel. xln s

short, it nypenrs that ncnvity mterhls u‘e essencll.l

Imterials‘at all grade’ levels. Begle (1969), Kieren ‘(196‘9),’
"‘mx Bernard (1972y stated that although: oonaiﬂernble resnrcn B

'vhns been’ done to -ussess ‘the’ effectiveness ot ‘using l.ctivity'

mterials in teaching m&themtics, :the results of - thase

studies’ suggese that the iveness of :this 3 ‘is

©til1"an_open question. - Friedmsn (1878) suggested that "we g PN S

should incfease’ our fforts: to determine those situations

-in vhich the mlwlnciva uterials strategy is most prum

ising” (p. 80). .He also ‘stated that 'we.still have.to “Eravel

a long ny on this research road_ betore we can dgfinstery T P
answer. Kieren'a quastions.] tor whom, for which topics, and’. :
with what mserluls are ma.nxpul _ive and phynbxe lctivltiea -4
vnl\u.ble" (p. 80). i 7 : 4 g

A‘t issue 1n this study inas tha BI ec ivene




: 1981-82; p::28).

Definition of Terms
‘Academic Student

A p}ar‘son-who hi's'm':‘avemge general ability. in"mathe—
mat;tcs- . He~ 1s one whc hns a grenter degree o! success when

concepts are presented 1n a mnnner which de—emphasizes

mthematicll ngor and smphn.sims prwblcll npp-ucn’tion and

¥ logicll rusonmg. Be '111 n.ttain the eesence of the con-

“cépt. with instruction’ and practice (Mathematics Bulletin,

(33

‘Activity Materials . i ;

The m.nipulativa luterhls usad tor Lnstrucuon such

as geobou‘ds, ruhbe:.- bn.nds, n.ntivity sheets, ruler, : protuccor,

‘ dotted piper anﬂ gnph paper, ;. <A SR

Acnvitx Approach

An instmctionll lpprolch wharu the student is: given

uvclvument with lctivny ‘materiala: ; o :

z Lmltations of_the studz

T study of thls klnd has l number of limitltions thB.t

could influence the results. The dunncn of. the study @

seven ‘waeks .

The possibility exists txm this tim was.




Bo'ever, both ceste were designed to test.the behavioural

4 o g objecnves o: the unit and were lssuud to be valid and

e _xeliavle. et B

R Only studants Arom two dntact grade nlne aca sml.c S

iarger populntian of Icldulic mthemltlcs studenta.

The supplamenury activities seleeted “for - the :rperi-

( ment dealt. only with cerum geoutrlc concepts at’ the, grnde ¢ .

. nine level. :Hence, :enarlnzltion could not ne -made_about::
5 . - the. eﬂectiveness of ‘this method on' other geometris concepta.

Some. concepts might be tmlght more ettectivaly by some\ocher

method ot 1nstrucc,tun._ T g

Ench class was ‘taught by the investigator. The poss

bility ol teacher bias existed. o 3

an e X S Another 11m1tltlof of the study is thnt stndents could

_have been mte enthu!,tstic u.bont zeonetry than they ncmlly

< would have been becmae of the novelty of the use of mlpn- -

e - lative atds.
H )

ationale for the study have been d}.scusaed. “Aireview of

the relnted uter-tuu 1.5 presentad 1n Chapter: ir. ‘Chapter :

i1 a discussion of .the procedires followed in
TP Y

conducting the study md the methods uaed to colleut and

analyze the data. The re.sults obtnned -frun the dnl




A amilysis '

(:he study -ay

: _rasenrch are. summatized in Chl.ptsr v,




CQAPTSR 11 i

REVIEW OF THE RELATED LITERATURE

In this cmpter vntious resenrch studies-on activity
lenrning are. raviewed to determin®e whac effect, if any,
lctivnles have on .achievement in geometry and ‘attitudes ™\
toward geometry. The studies are divided into two groups:
the first.group compared the nc;ivn‘.y oriented approach, to
some other method of instruction, and the second group dealt
ixth the mathematics laboratory and its effects on achieve-

ment in and attitudes toward mathematics. e

Studies Involving the Activity Oriented Approach

In recent yeus, thare ‘has 'been ‘a growing interast by
‘eduutors and psycholonsts 1n the wny in which children
learn most effectively. P_sychulogiste such-as Piaget and
Dienes, among others, have suggested that learning at cer—
tain stages of the child's cognitive development proceeds
" from the céncrete to the. abstrict.- Proponsits of the theory .

that learning proceeds from the concrete to'the abstract

have suggested that experiences with activity materials m’\lst Y

be provided for'learners in.order for them to learn effec-

tively ‘at the abstract level. This interest in the use of
’ .

‘activity ‘materials in the learning of mathematics has. brought

an”increase in the quantity and variety of instructional

materials available for instructional use. “Numerous research !

9 : ’
10
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. .-studies, some of which are reviewed below,. have 'heen‘conduc;ed

3
/

il an attempt to evaluate the impact of these materials on

: - mathematicalachievement and attitudes towird mathematics.

Nonier (1877) investigated the effects of an activity =
“ apptoach “to" tegkhing peoustey: in'vertais Sigh achsals in’
. Afghanistan. A total ofeight teachers and 612 students
were randomly s‘e’lected to participate in the Study. The
activity approach consisted of 48 activities which were
introduced as learning modules supplementing the reg(uilgly
used' approach. ‘The regular approach consisted ot ‘1ctures,
'use of textbooks, and recitation based on memorization oAly.
IT.l{;-eebintermedlate tésts and a comprehensive final examina-
tion were used to'mensm-e ncfnevement. The ‘results’ showed: .

that in compuison to the regylar approach,- the mtivity

approsch signiticantly helped ‘students. €o: . (1).improve.their
performance' in overall understanding. of geometry, (ii) achieve

“ highér levels in creative thinking, (iii) devedop greater

ability to explain geombtrlc ccncepts. (iv) improve their

3 : nbility in solving geometric concepts, (b) develop the abilny

: ; to recall geometric*p concepts better, and (vi) develop greater

R} < i} ability in setting up complete pruofa for. geometric theorems.
Studies done by Bring (1971) and Johnson' Jr., (1971)

: reported signuyéut differences in. favor of ‘the groups using

4 E the act‘ivity materials. Bring (1971) investigated the effects of

1
i
i
‘ gl concrete activities on achievement of objectives in metric and non-




during the experiment. B ner’ s 1eve§s ot underscnnding and s R

. Piaget's stages of intellectual growth were employed in the

- tu measure achievement. Annlysis of the data indicated that Bt s i

' dents deprived of the concrete activities.'. = i
Cpeiinater, area,and volinis. Ninatyfsix students. in- grades.
four, ?ive,and six'Were categorized on factors of reading
{ thrde tr . The three ned". treatments = |

: amoun 3

metric ‘geometry with t.t.tth B.nd sixth grade studenta.\_ The

students were divided into two groups cnaracterdBa by the

smount: s.nd typa of concrete. activities affordecl ths studsnts .

formulation. of unit materials and overall development of ’

the, study. - Tvo post-tesns were administered:one week s.pnrr. "

students using concrete nctivicies achieved higher than stu— R

Johnson Jr (197L) investigated the effects of three

trentments on the. achievement of objectives related to

‘ability, age,and sex. They were assignéd randomly to one of . + .. |

included either a "ma.ximum",’a moderatet, or. & Mninipime

of concrete; mnterhls in. the instruction. Two post=

tests ‘were' given' tWo weeks apart ! Jozmson reported that a .

high degree of cnncreteness yleldad highet achie\‘lemant f

objectives in these topics of each ‘of nhe post: ;ests.

The results of these* three studies indie ted that the

which revenled that student manipulation Df nctivitk/\eri-als

1s not always more et!ective than othe -instructional




'iﬁndomly a

\ L
\ :

on_dchievement in geomst!‘yﬁ

Pri, gge (1974) investignted (:he effscts of three in- .

1
structiona; settings on, the lenrnmg of selected geometric

'vconcepts. il)ne hpndred sixty—ning third grade studente were -

signed.to the three; tréatments. The.expeiimenta'l.

period was 10 days and. students etudisd instructioua] 2

materials P epared with an 1nd1v1dualized. programed for:

mat. Treattient ¥ ‘groups: studied the geometric concepts

using pnper and pencxl activities. Treatment M groups

i’ sgmied the 1denticn1 concepts usin.g activitles that made .

use. of man:.pulntlve aids siich as’ the geoboard and georuler,
- 48 'also papérfolding. Treatmént /S studied the saig: concepts 4
2

using activities with geoiatric solids Buck as ciibeis and

prisms Data trom one post-test- and’ two retention tests

we'iré 'an‘éuyzed. Significant’ differences were found favor: ng

the S trea.tmelnt. . The_evidence 1ndicated that children of

lower nbiuty\were better able .to lenrn the selected cor:

: tea.cher “the pupils _no ons, or both 1n t:he J.earning of

gecmetric concepts‘. Four \lnits of 1nsl:r\mtmn were dssigned

to be* used “in the four trestment modes.\ﬁe 120 st\xdsnts who




!

ia;
participahed inthe study were not: mndomly assigned. A1l

pupils were taught by the sam tencher. spent the sameimounc

of: time on each unit and tock the same }est. The nresults 3

shuwed no significant differanca between the four groups.-in -

;thei!‘ mean perfornumce on the s.chievement test and. post test.

signiticnnt difference exis ted between i:he euec:s of two: .

% .methods 01’ instruction, namely Ectivity oriented ‘and tradi»

t1onal’ texthook. & unit "s2.work ‘on’ geometry ‘ot the cirele

“was tuught to two groups of 12 students randomly »aseigned

froom a general gx‘nde ren cluss.v One g!‘cup was aught using

~the téxtbook;- the cher group used an 1nstructional package

{devised by the investigator. A’ c¥iterion »p/ Terenced test con-

B st!‘ucted by the investigatar wns given as a pretest nnd B,

post-test tO measnrs nchieveman]:.' Atti;uﬂes were measured:
by issulng a-pretest and post-test atiitudes queftionnaire. '

'Anulysis 01’ the data lndiea.ted no significnnt gain in achieve-.

ment, hetween the groups after the treatments were employed

Howevst, a. Significant gain in attitude 3 oward gaomatry was
ff'o\md to exist in favor 01 the nctlvity oriented grouf
Research studies that dealt specifically wlth geumetry

-at-or Jear the grsde nine levsl usi the n.ctivity criented

€
appronch were ru.x'e. The group’of jmdies whiich will be cuscuss

xt has “some relava.nce ‘to this study, nlthongh the mathemacics

s not! gaometry.v The'studies revxewea_}ga doncrete miterials"

to help evnlunte the effectivsness of ‘the Bctivi‘ty orien'ted

Notman (1977) designed d’ study to determine Whether &5

ed




"Two teachers volunteered to pﬂ.rticiplta and four of their

: ‘eighth -grade classes were selected for the study. Each

“and one by the conventional approach.. Tho materials used

tions. ‘The' two other classes,,the control group, used only

" the semantic differential was also given. Analysis of the

on ical and toward

cs.. Also the involved were at or near ‘the

grn,de nine lev®l.

London (1978) compnred‘the effectxveness of an wtivlty

oriented mode of instruction to 2 conventional textbook mode.

tencher taught two classes,. one by the activity approach

by the nctivlty clnsses were vurious manipulation’ devices

and sets of physical ub‘)ects accompanied by written instruc=

the textbook. n achievement test constrpcted by the in- 5 -

vestigator was given.is a pretest and a post-test. 4 pre-

test and’a post-test ot attitudes toward mthuutn:s using e

data indicated no significant gain in achievement in and -
attitudes toward mathematics for the activlty group. Ao
Two other studies were reviewed for the effects of

concrete materials on the learning of mathematical concepts, -

anddo significant difference was found between the activity

. uppruuch and ‘some conventional appronch. Wilkinson.(1971) * : .

1nvest1gnted ¢ha affactiveness of using supplementary

mlterials to teach l vnriety o! mathemiatical concepts to

g of 136 st

elghth grnde students. Six classes-

dents participated in the study for 46 days. Two classes




il A .
. above, two classes below grade level 'and two classes at all .

They also indicated that supplementary materials were not '«

,to _examine the effects uf supplementary materizls and nctivi-

- from 14 first year -algebra classes.were “involved in the .study.

‘weré administered to determine whet.her Equivalent groups

- were found by Pursel‘ (1973), Wbo conduqted a stugiy to de-

‘associntsd wlth student gain, in Bchievement and retentlon

consisted-of students who were achieving.at grade level or

three levels. The findings showed no significant gain in

attitudes towar‘d mathematics by using supplementary materials.

etfective wheK™used for teaching students who were achiev-

ing below grade level.

@ 'rha purpose of -a study by Bobelstein (1978). was B

ties on achievememt in a_nd attitudes-toward mathematics 1n a

vt your algebra ‘class.’ Two hundred eighty-three Studérita .

A pretesc' on arithmetic achievement and an attitude inventory

existed. The attitude inventory was administered’ four times
during the year and an algebra achievement test was given at .
‘the'end of the study.’ ‘Results shoved that using’supplementary
activities and miterials did not seem to havée any positive
effect on attitudes as the attitudes of both groups declined
during the year: There was also no signifieant differerice .

in achievement in al Ween the groups.

0!‘9 positive’ res\\lts with the use of' concrete matenals

temine if certain Bctivities using manipulative aids were

.scores in mnthemstics at the seventh grade level. ’I‘hree




o % : <
Vi - , "
- g =

hundred thirty-nine students of high, low,and medium ability __—

served as the sample for the study (169 experimental and 170 =

i i T
2 control). Activity packages were deyveloped by the investi-

gator to be used in the study: - Results shoved a significant

Jditsaranca in’ achieveient and retention favounng ‘the 'group

. using the activity materials. .

a . BesuTts] suppoS A Bukser s Chnelistons were found iy -
Scheer (1977) who conducted a, study to invéétigace what

. ‘effect supplementary activities wowld have on maéhematical

achievement, attitudes toward ics, and self ~concep

in the classroom. Forty-two students, ranging in age from '

eight to.15 years, were selected for the study.  Two groups
! ¥

it were set.up, 21 in each. group,.matched by age, grade,and sex.

To measure achievement, a pretest was given at the start of

the study -and two post-tests were given, ome at. tife end of
the study and another’ six weeks after.termination. The

'( " Revised Mathematics Attituge Scale was used to determine any

change in attltudes toward muthemntlcs. Results showed. that

the children who participated in the supplamentzu‘y activities
T showed greater gain ih mathematical achievement at the
termination of their session and six weeks after than did
children who did not participate in the activifies. - There
£ ' was also a significant difference in attitudes toward
l mathematics favoring the treatment group.

Although the mljority.of the studies reviewed concluded’

that the use of activities by school children had a beneficial «




“toward .

effect upon their achievement in or their. attitud

", mathematics, others reviewed ‘showed conflicting Tesults. It

o © also appeareﬂ from the research reviewed that' acnvxties can

(I be er:ective With students of medium or low ability, es-

. ! pecnny when the subject area i& geometry. .The.objective

i ; : . e this study was to. examine whether supplemntary activities i
i :

have' any-effect on student achievement 1n geometry and at-.

e s 'tit\ldes townrd gemnetry of grnde ni—ne academic students.

" stncues~ Involv.mg ‘the " atics L

The st\ldies reviewed 111 this secticn dealt Jlith the

!
et A efxects'or the. mia them 1 \tory on vems

in mathematics ud n.tt.imldes toward mnthematins :Rei eim:h 3

1' 5 % studies that denlt specifi:cully With geomstry Bt or. neB,r the

[ grade nine level. using the* lnboratory s.pPl'cmctp were rare.

- “However, si,nce ‘the sgudies reviewed on the laboratory approach

made use of the cocrete mate;mls, their results.were rele~ '

Davidson ‘and Walter €1972) Fointsd out ‘thnt studen’ts ‘

N invo‘lved with the ma.themat:lcs 1sboratory are lctively i i,

'volved in "dolng e cs"-at " the ¢ t level. ‘The

studenﬁs are providéd with an opportunity to mnnipulxt

. obdects, to think about: what they have done, tordisguss and "

" writé ‘about ‘their (eelings, and tu build necessary skills.

hs first studies) eviewed zuvored the

The ‘Tesults o

cs 1aborntory c over other, _metHods ot




‘mathematics instruction. Wipple (1972) compared the labora-

- Whipple reported that the’ students Who used. the Iabm‘atoz‘y

'dents usinf the individualized 1nsttuctlona1 \mits.‘ He

_ Tound that. students exposed 0 the’ laboratory npprouch showed:

. purpose. Analysis 6f the dlta mdicated that the ach1evement

‘ot students in the laboratory group vas significantly. highes, »
'nsing a cunventional method.

_toward: mathemat ies. .

19"

tory method of teaching ‘geometry with an individualized
instructional approach, * Four classes of eighth grade students
were chosen for thé study which lasted for 14 days. The two
experimental groups vere taught by the laboratory -spproach
with emphasis placed on the use of manipuiative modéls.: The

twg' control :groups used incuvmuu nstructional’ unt

appx'oa.ch with mnipulation mn.terials scured higher than stu W R )

o signiticant inordase in attitudes toward mathemutics when
compared to ‘students-not using tha 1abm‘atory a.ppx"onch. . .oy
Similar results were found by. Wasylyk (1970, éited in

Vance & Kieren 1971) who arganized a mathematics - 1ab6ratol‘y

to teach meusurement to law ability grade nine. students. ‘The

students first worked in’ small groups _using concrete materials.

This . activity was, followed by class discussions, problem’

solving sessxons, and project seesions ea.ch rwith 4 speciflc

hen that-of those in the control group taught, the ssme topies v e

It was,_also found -thnt ‘the

1nhomtm—y _group oxibited signmﬁcantly hifgher. anmmes

Despite the fact tﬁﬁt the three previaus studies ane
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po; p ¥ dcal” resulting from

mathematics laboratories, a larger number of studies found'

no such advantage. Wilkinson (1970)- conducted.an" qx‘permm

to whether the y method was mre ef! c-

tive for teaching geomtry to sixth graders than the con-

o = ventional method. * There were two ex'petimntll tl‘eltments'

‘one vihich consisted of atory units which'

e, Ei T 'wqusheets and. mlnipulltlve mteriuls, and @ second whe:a'

ca.ssette ’cipas which contnineﬂ a verhntxm recox‘ding of all

dirsctions anc questibne on the. llborn:ory wotksheeCE w&te',\_

used. The control xtnllp ‘Wa.s ta ght by tsnoher wd textbcok.

The results iadicated that . the students, in the experimental
group did as well on the gemetry xchievsmnt test as: s*tuaen:s
in ‘the group ‘taught by their teacher:. Wilkinson also re-

ported that the laboratory: npprol.ch did not s1guncmc1y

ntrect pupils’ attitudes toward thematics but that ‘the

nethiod :appeared to hé more: effective in geometry with students
o_tvfmlddvle l-l;ﬂ low lbllity‘. : e :
;1n a year long study, Johnson (1971) sought to deter- i

- mine the effectiveness of using activity oriented lessons -

in ‘seve grade e & were, Tandomly
- ‘assigned. to one of nx classes. “Two classes used only. the
textbook " two cllsses used J.nstructlnnu.l mtax‘ia.ls other

" than the tax!hooks, and the finnl two clnasea used the

y 3 by " 2 nntivitisa‘ The' three

\mits of wox‘k tlu!ht to all groups were number theory, s




»

geometry, and medsurement; and rational numbers. : Achievemént

tests were glven at the end of 'each unlt Df work. A pretest

and a post-test of attitudes toward mathemntics using the
@t ;
_semantic differential +Was also given. Jolinson coneluded that

the pex‘f.omance of students tBught excluslvely by che activity

apprpach was infsrior o that. Of st\ldents rezeiving textbook

.based or aotivity enrlched instructiun- The results showsd

5 signitlcmt dj,fzerence in attltudes townrd mathematics :

_between: the two groups ., However,, there wns some ‘evidence

_that the ‘laboratory 1essuns 1n the study..of: mea.suremenc an

geometx'y were effel:tive for low ‘and middle ability stuﬂents.

- 51milnr1y, Corwin (1978) investigated the effdcts ot

abcratory experiments and munipulative aids on. achievemént .’

a.nd attitudes of stndents in high schuol geometry. Eight
teachers and 334 stndeuts (165 control E_nd 169 experimental)
were selected for the study. Each ceacher taught two cla.sses, .

cne with )Ectivltles that were keyed to. selected sectxons of

the - textbook while in; the Dther cllss the game topies were,

“taught 1!1 4 lecture discussion format. Corwin concluded ‘that

using la.barntary nctivities in 2’ genmetry classroom did not

imprnve or:. hinder stndent's nchlevement 1n Bnd nttit\ldes tD-

ard: J.nathematlcs However, the students in the € perimental i

group relc that the- experi.ments and ?.he muxpulntive aids

.aia help them vis\mllm and.,; gad the geometr

Kuj&wa (1976) cond.ucted a study With grades !dur, iive,

3 a.nd six scudents m detemme whe ther supplementary mathema.tics o




*and lessoi

X forms,ts

: mathema.tics. Eighty-two “students trom grades’ six, seven,

.laboratories m&da a difference 1n st\!dent‘s mathematical E

" ‘achievement -and/ox! nttitudes town-d mathematics. " The, 46

smdsms selected ‘for "the experimental group attended &

ies- 1 Ty, in’  0f 'seéven or .eight.,: three

days ‘2 week, 40 minutes a 'day, for.a period of 15 weeks'.

.The mathematics iabbracoﬁvwas' in addxéién +to.the regular’

- mx.themzltics class., ., ’l'he 1a.borm:ox'y 'was, dlvided into three

tructured nctivities\, semi-: tructu!'ed E.ctivities,

and treﬁ cthce activities. Some of the nctivi,ties M‘,ilimd

were games, progrmmnsd ma.tsris.ls, diagnostic 1nstr\m\ents,lnd

‘puzzles); The, experiménter yiid ‘the: taaching, 'gx‘ading, and

reporting. He concluded that’, no conclusivs evidence was

founcl to suppcrc tHe, supplementary mathemarics 1a.horntory

as an 1nstructions.1 approach.:

_The findiﬂgs of a stildy by Smith (1973) were simil&r

.to those tound by: Wilklnson (1970), Jﬂhnson (1971) ind

Corwih (1978) ‘on the la oi'atox‘y apprgach. Hs investigated

the extent to, which mathemstics laboratory. experiences

enabled m.dcue setiool students to gn.ln ‘ia achievement in

mathematics aud to"develop mote vosxtive &ttitudes towaz‘d

and eight wex‘e chosen for: the study. { The experimental: group 3

used aotivities designed to. carrelw.te with" ‘the ob;]actives

-of the regull.r ‘mathematics class. The ‘gontrol:

setting by, means of .2’ convent1ona1 methoﬂ. Both: groups were




tadght Syr.t‘he R s results showed no significsnt

dilfex‘ence in dchievementyscores between the'two grouys. 1t

Sans was also found that mathematics laboratory-. matruction -did -
not significuntly atfect attitudes toward mathematics.

Vance (1969, clted in Va.nce k Kieren 1971) 1nvestignted

Ya ls,boratory pmgmm to. see what. effect activlties und games

: selectsd to’ supplement e.nd ta enrich the regilar course - had

Z.on attitudes toward methematics and ‘abhievement in: mathe.

& matics. :Two. groups of combined grnde seven and eight students

were ‘used fDr $he. study over a thx‘ee month nez‘iod. The ex-

perimentnl group, wox‘king in gz‘oups of two, worked,on activity

1essons usmg' concrete ma:teris.ls. The qontrol g'roup was

¥ taught the sané’ lesson by: their teachsr in a regular class-—

room setting I‘t was concluded that st\ldents did.’ lea.rn naw

mathemutical xdeas in the lnboratox‘y Eetting, hut overall:

did not achieve as well asg t e studem ¥ in the regula.r class

room. Although attitudes toward ma.thsmntics Bmong t e groups

wete not signlfica.ntly

ferent, student reaction was nmre

.tzvnrible to the labbrltory etting ‘than to the classrnom

setting. SRR : % e D

From the results OI ‘the ‘studies reviewed on the 1abora—

tory approach, it appears ‘that st\\dem‘.s can 1earn mathematlca]

idess from;, & lnborntory setting. Some studies 1ndicated tlmt

with sﬁudents of low nbility, concrete reptesentation and

luboratory apprns.ches appear most ettecr,ive .Vapge‘_nnd

Kieren (1971).concluded: thit, the mathenatics laboratory.




pmmo'tes better atiitudes toward mathematics.. Howevér, from-

s the s’cudies revisws‘a there 18 only llmited evidenue to sup~ 5

part this coneliision:) At best it can be said, that pupils
i .. can_ learn from such ing r\mtinnal apprnnches (Vmce & Kleren, 5
“1971) which may b8 used» 6 'meet individual nesds (Brousseau, ;

‘,1973) 0 e T ., e ( i S 0 1

-+ Researeh conducted for the p'urpose‘-of,mvesngnmg

the eliects or act1vity lna.tex‘ials ‘on; Mhi

matics: hB.Ve yruvided con!licting results. " Several: st“dies

% reviewed concluded that the B.ctivity a,pproach produced :

supex‘ior results while other studies concluded that l,lh

d uutivlty approach wns‘ o mora ef

Sctive than a.ny 01: ler method. .

"/uf Lnstrucbion. There was, however,

rable” su‘ppoi‘t Hor

the “use 0! the acbivity materials with® certain groups of

Btudents. Priggs (1974) Wnsylyk (1970), Wilkinsbn (19’70)

and Johnsnn (1971) indieatad tha.t studehts of helow average :

; mathematicnl ability benefit more from the ctivity spronch

g than do studants of high mathemntlcal Bbllity.v‘

e T, ,m “1ded ‘that students invoived Wit aatividy mz.terials e

. ol have more pasftive nttxtudes tcward matbemﬂtics. Most studles‘

reviewed shovled no change 1n’ the attit\ldes of: studants to-‘ %

wud nathiomitics whether” taught by the activity n.pproa,ch or

‘some cmwentinnal a.pproach.




»student Bchievement 1n' gemnetx‘y and’ attitudes wwara seomﬂtx'y .

ca.nnot ‘be predictad with uny certainty.

For~ that reuson, :




. eight mthemtins telcher., The .school had five cllsses o!

*' _CHAPTER 111
'DESIGN AND PROCEDURE - -

-.In this chapter.the ‘manner in-which the investigation

was conducted is described: Included ‘is a dua‘npuon of

the, sample used in. the study, the 1nstru:ciou-1 m-m‘u s,

procedure)’ evnlnltion instiunents, and nethods amplayed to. ;
l.nnlyze tho data, O AR R
WILTENE e Eey
Fp

Descrignon ox sEzle = >

“l'The study was r,umiuctud at a regional high schocl in
a Iniddle sized rural l(e'fmlndla.nd community. The suhool*ef—

fered ‘a tri-Tevel prugrnm in ma.themtics at, the ‘grade:nine

a, It and p: 1" col . Stus
dents were stremed for ‘each level on the :bisis ‘of their

1 achi and_the > s ‘ot the, grade -

gi'ada nina atudants, one -dv-nc'd, three mldqmj.c, and - “one.

practical. . %
The subjects for ‘this study were. two ‘intact cusaea ot

.
grade nine acadunxc ,eometry studen:s. Each class bunsisted 2

of 28 students. The studuntl ‘werg of average ability. ‘The

€lasses ‘were ‘not randomly sélected but yere those that were

tnught by the !.nvestigntor. 4

. & Instrucﬂongl Hlter&lls B
For this Btudy, the uatrnctionll unit was unit ono,




"Working with Gsometry” sslected from the grade nine text-

't book Math 1s/Gsometr1 (mms et al, Cvesiys . .

Behavmunl cbjectives were written and, categarized )

at three cognitive leVels: . compugation, comprehension, and:

7 application, as discussed later ih the section on evaluntmn

instl'uments. The categorizmtion vms done by the investigato

-+ The,’ DbJéctives e iisted i Appendix As " 3

The unit was supplemsnted with. 14 acblvitles developed

by the 1nveatigntcr or: selected from bther'sources.’ Thiese,

¢ activ ties are Iound in‘ Appendix B., A;:tivities 25 3 n.nﬂ 9;

E was ta.ken £rom‘Olson (1975). A::tiviw 11 was, adopted. from

‘Rudislll and Wall (1979) and” activities 12 ‘and 13 ‘were de-

“were developed by ‘the investigator:: The subplementary--

ivities involved the use of concrete matérials suchiis
the ‘square, geoboard and the ciréular gesboard, snd methods
such a8 ‘peper c'uc’tih'g and paﬁer‘fomm’g :

iriie i activity shéets used ‘contained a ‘cléar statement

|
. of.each obJectlve to be invescissted. a 11st1ns Df the

| materials needéd, nnrl the pmcedures “to, follow to carry out

<" the, activities,

., A cea::her s man\lal found’ in® Appendi.x C, was nlso pre—.

‘pared. - In the manual the ‘purpose of edch nctlvity was,

stated and— the plaaes 11\ “the ‘cu: x‘iculum where the lc’tivity

or activities et 6. he mp‘}imented were. explnned. “The'

with.some changes,»were n.dopted Irnm K_rulik (1972) Activity

velupsd by Jencks and. Pedk (1974)," The’ remaining activities -




AT 3184 mromed the. thacher of the prexeq\ﬂsite cancepts

" “Yor ‘ench; sct Ivity. A % %

‘Evaluation Instruments

In this section, & description of the instruments’ used

- d\u'inz the study to collect the data’ 1s prossnted. g

tchlevulent Tesf

thires “topffes were met by stu nt\sn}e»ucopd test__us PPt
"+ veloped to deternine whether the 3Fjectives for the last .

o *three topics were me:, o e
~ The tests vaia designed to evllulte :he obJectives of
the ulﬁt which ‘were written at tln-ee cogﬂtive levels:

eoqpntltion. comprehension and aypl&cntion.» Accorﬂmg to.

S lllson (lﬂ‘ll), test items ‘to evaluate . Objactives at the -

Tevel plnc‘ h on. the recall’of basic:

“tacts and turminolon or the mnnipulnticn of problem alements

mcording to the rules. atudents have leatned. rex- cu-px-e- A

= ' henslon test items .require elthex‘ rec&ll of concapts md

: ganarnnnxons 5 or. 1

" oné mode o anothér .'-'ro evulunte ome'

% “"tlon level test i'tums are constructad so thlt the atndan,ts

‘bave to reclll r dge, select. an appropri




aperation, -and than perform thl.t Opsrntionu 2

The _objectives are general in the sense. thit they cover
the enth‘e unit. For example objective 2 which states that

o ”the stude‘nt cbrmlgh the-use of :Lnductivs reasnning, should 2

tionedin theunit., R R

“In ‘I‘abla g classification of emh ohjective as: cumput 2 e W

37, ok i tlon, comprehension, or lpplicatlon, nnd the mntchtng test

o Lo items b0l evaluate” that object presented. To. deterj‘qiue

% g : relinbility of" t:he classificatlon 02 test 1tems, ench test

7 item’vas ,clas_si_ied as conputition , cov}'lprehensinn, or.

Frit 5 ‘ % ¥
. npplicntion by . two other mathematics educators. One of these

¥is 'aprogram coordinator for mnthemltics in & neuvby ez e 2

triet, while the ' other, wns “the principal “of the school whers

iffered onsix .|

the st\ld.y was conducted. For Test, l}t‘:hjy
/items while for Test II they' differed-dn + four, 1tems. They

Tl - disagreed. mcstly on items that were either computacinn or

b el cmprehensiau. This might haye been die- to the fact that, T .-

-t e dividing: M.ne between leVels is sometimes fine” and

i comp tation level items, -re scmetimee 1ncorporased within

the cumprehension level.

_\ . In Tab]e 2, L sulmlmry of how! each test 1tem x‘elﬂted

to’ an, activity is’ given“ Soma of the activities had a

" mat ching test iten(s) of each type cnmgumtion compre

henslcn, or app,l;lcntion, wbilg the cther activi:ies hnd




" /¢omprehénsion.

Application .-

‘application

<. comprehension,’

'8, 10,15

" 1z, 13, u

Y3 9 15, 18 (11) 13
ALY R




Activities, Matching Test . Itoms “and Cognitive’

. Table'z’

Activity

Test '} Matching Test- Iten(s) £k

. Computation . Comprehension Anl;citim: X

LT e

3 A
“11,.18, 20
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“matching test item(s) at one or two of the cognitive levels.
These activities wefe such that it wasewery difficult to get

tést items at all three;cognitive levels. They were activi-

.ties 1, 2, 3, 4, 6, 8, 11, 13, and 14.

The items on the tests were scored.by giving oné point

‘11 the item was answered correctly and zero points ifinot
answered, correctly: To obtain an estimate of ‘the reliability

of the test scores the Kude: .Richax‘dson Pormula 20 was used. 5 S35 J

The renabnity, coeffiuient xor euqh achia‘vement test was i ‘

5 »065. S

. i udent Attit\’xde uestionnnire’

s

. e " The attitnde Dretesﬁ and Dﬂst '.est were parallel 1’0!11\5 i/ }

afd 24 it’em questionns.ire designed by Aiken (1974) ‘and

< md{ned hy the mvescigator to aorrespomi to: geometry A

qopy - of "the quesuon‘nair

5. 1ncluded in Appendix E... ST N |

4 Prior‘to completing the qnestionnnn‘.e, the students

L)e

", one of “the uve 1et;ters &y by, ', o) which were Goded ag.
it -

tudent’s x‘espondéd to eaah questien 'hy checking !

strangl'y agree’; agree, no ‘cpinfon disagree. ud smmg1y

disagree. x‘especti ely. . 'Rwel e of. the items; on the queSv #

IR i tinnn&ire were positively stated while the othar twelve

“ifems wsregnegatively statsd. : :

tudents response -to eacg
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b .
item is found in Appendix E. -The most positive attitudes

toward geometry was indicated by a score of 9% and the most

negative attitudes toward geome J}nrﬁdxc-ted by a score”
The Telia-

of zero. A score of 48 was considered ‘neutra. .

bility coefficient fof ‘the quextionna:re was 0.81,
! i
«, .Procedure' iy . <

Six 'v:lg,'y-cycla. The,'time spenc on eaci lctivlty i ouf‘med
in Table 3. e ) ; :
In addition.to'the periods allocated for the activities,

two periods were used to administer achievement tests.  The

first test e - comi;ledan of the first three
téplcs. The second test was.given lt theycoﬁplet‘ion qt the .
uniti '.n:e remiaining ‘periods were s]aent on nm taxtboox
mterial. In sumttar{ ; 50 class. peuoda were used for the
ccmpletion o£ _the uait. The -ttxmdq questlonntira for stu-




Table. 3
Periods ‘Allotted ‘to




E The snppleu;enc-ry-.ctxv;ties Wore implenented: into' the “lesson".
to help develbp a comcept or £o discover a relationship. '
The ‘purpose of edch supplementary activity and the procedure
to rollov to do.the lctivlty 'ere explained to ‘the students. %
While. the students were doing each activity, the 1nvest1gntor :

acted-as a g:lide giving nuxstnnce when requasted or needed

but- dging the u “"‘tp_ nplete the activities an

hence to develnp concepts ehrough ﬂlelr own ef!otts. The *

50 1nvestigntor ensured thnt nuperfolding, plpuz’ cutting, ud

‘each lesson upproprute exercises from the textbook were" el

lssl@ed te the students to -do ~1n class Dr It home ! Xor
'hame'ork. B - 3 = % %

T 1% 2 Dyring the! talching of the “unit “the problgms encouncered

Wwith the lé:tlvitle! were recorded py the 1nv,enigv.to;-. . \

v i< KRN Pilot!'Study

a pllo: study was cunducted d\u'lng ‘the first mnth of R

school’ with the ‘rlde ‘nine n:ulellic clus thlt was- uot ‘par-. 5

ticipating in tha ‘stwrly The lmrpose of ‘the pllot stncly was

Tl o “that stutents under!tocd and followed the 1nstructiona, and - < i

to. detemlne whlch lntivities wsre su!.t;ble ‘and there they




oneé by ';he 1nvesugnur. After the completion”of the, unit,

s evnluntsd by, :he 1nvest1gator ising: the o

each activity'
~

results of the, 1 t tests’ ad “Also’ con=,

directiuns, lnd pi‘esentation.

S

o oh basis ot this évulu&tion 1o supplementnry B

'tescs. The’ purpose of: twis pilot study Was o sxanite (i

ohjectives wer v dequntely tested by bo:h tests.

O Alsc, Test I did not requlre an entite pel‘iod to complete.

I Test T chectives 1 nnd 7 we!‘e not Bdequately casted 80 :’

‘three items were deleted Bnd Iive 1|:Bms added'tﬁhax deal

specificully vlith these anectlves.‘ For- 'I‘est I obJectiVB

“two more udded.

No clmnges wete mwe,in the wording of any




students were unfmilia.r With wcrking with Bctivities. ldn.ny

what '?..he ccnclusion vould be when they collld nat n.rrive af.

However, ufter muc ncouragement ‘that

they should ‘develop. concepts’ thraugh thelr own efforts; this

“attitude cmnged Also. the; sm.ldents were, not ‘used t working

with co; cl,‘ete mnterials. Much 1nd1vidunl help Was needed

“To engier question one- "Does the 56 0t a'unit-1n=. .

volving supplementuy Bctivitie 3

twe a.chievsmen

ésts

competence with geometric conc pts?'

E were ad inistered to eaéh student. ‘Edch 1tem on the. tests

2 ‘were designed to test whether the chdectives of the unit

wex'e met. 2 A behaviouml ob,

esult 1n studants B.ttaining z




the Aiken 8. Scale of Attitudes Tow d

’es.rller was admiuistered as a pretest ‘and.’a pcst test to”

ach student. * The folluwlng mxll hynothesie was. Cestedx

n- attxtudes €ovmrd maths—

"There is no’ signif‘lcnnt chang

“atios (geome! ry) between the beginining and enu_oz the

o »instructional \mit." A dependent = test fnt means .vms

ditference. bet

_performezi to. datermine\ any\ signincan.
d i

" the’ scox‘es. ,

v ‘the Eupplementatg activitieg An helping students a.chl.eve =+

edch Objective?", ench nctivity was designed around a’’:

specif&c objactﬁ‘re., Some 1télus on’ the’ nchievement tests

were. mntchsd ‘with this obJectivs. The acuvuy was. con

‘sidered. effective in ‘helping students ncmeve that objective
“af thé, corrsspondi g items on‘the Bchievement‘ tesc ‘Were!

»&nswered correctly by ln avérs ge cf 75 percent cf the
“ I

students who' coitpleted. the exam. .

i . To: usvyx question four;

heaetivity ‘n.pproach geometry?Y, any

g én‘coimtared usin

pro‘hlems encolllitered with the; unit Bnd the activitiss Were vk

noted. 'J‘ ese px‘oblems were discussed in’ the mllysis of.

the results in Chapter Ve

What are’ some of ‘the problems’




X dnnn. the anglttption is uponad. The results ralned

‘_, Test 1’ is reported 'hlle tba d.ltl for Test II iB n'en in

_Telated to each objective correctly,.the number of correct

: dopendln( on hn' hrzs a ra.uge\thara wn ba:\vaan the hizhelt s

A!iAf;YSIS‘ or ni'n

_In this chupter the ln-lysn a! ‘the data collected

to' each.6f the four questions asked in Chapter I are stated.®

Studert Anueve.ut = 3

To answer quatloil onej ;i 'Does tho use ot a \nn in-
volying. allpyluzntl.ry lctxvitleu resnlt in students -nunm;
competence with gac-ntric.concepts?" S the nmltl of the two
chievement, tests were lnlly:ed in Table 4 the data for

hble 5.
For most af thn objactives. na hdicqtad in-Tabl

and 5. -ore thnn .one relned test ifem wis oonltmted to

‘test’whéther that Dbjac,t«j.;qu been mt. To: obtain the
information on ‘the number of students answering test items

In sm hut-ncea Lh!n -ve gs Is lrtlficllly 10' or high.

um *.The number of correct rosponseu for nch 1:- ruled ~
trom 80 ta 54 ﬂ.}h the greutest number oz uez'ract raupon s -

lyux above 40.. Since ‘two
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. obaective were - answ !‘ed poorly ‘this ca.used the avera.ge numher

of. students ansvlering test items relnted “to that Objectiv

§ o _be low.: This alsn odcurred with objectives 1e),'s, Cand’ 7

Question one wag answered by comparing the mean pert -

5 ‘cencage of students l-nswering test item(a) relaced tor each

obJective corrsctly h. the expsoted outcome of ‘75 psFcent

- In;each of 'mues 4 ;and : 5 ‘the mean percentagq of 'students’ .. il

“an wering test 1tem(s) related to:each omective 1§ gi\(en. b

The, 'cbjeative th number of test 1tsms related to elch ob-. i

Jective, and the cognitive levelat which, the: objective’ is

'writt’en a e also reparted‘ S

g ‘s s data given: in TB.ble ‘4 for Test % ‘Show that 311 el s

TR ubjectives fwritten at the computs.tion level were met- At E !

L ithe comprehension level ‘the .75 percent arusrmn was met

_'for objective 1) b\lt not for objechve 3. t: The 7.5 percent T

-eriterion wﬂ.s E.Chigved icr Dhejctive 6 at the npplicltion

level but not for ObJectives 2 and: 7

The data given in Table 5 for Test I1I show that the 75

'percer\t criterion was. met rm sbiéctive ey

at ‘the comp ta-

tidn level ‘but’ not for'ob:)ecti l(a). “At the comprehension‘

‘1eve1 ,oBjectives, 1(b). and 3 ‘were bohéiﬂerea.mez while ob-

- jective 4 was ncn:. Thens perdent | eriterion’ wa'

for objective 2 (At the. nppllcatian level but fot. for obJec- o
tives 5;. s, and. 7.
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objectives l(b) nnd 3 at the cﬂlllprehansion level met the 75 B

percent crlterion. -

ln order to cmnpl.te atudent nchievemenc .at:

cognit;we levels: cnmpucntlon, comprehension, and. applica-

IR tion, the mean percennze of st\ments ﬁ.nswex‘ing test ‘items

belonging to' each level. eorrecc‘ly for ncn ot the “two

uhxeTnt tests 1is réporced in Table 1
the

_average of 75 percent ‘of cthe st\idente angwering

ata given in Table 7' the crite'r'xmi ofian

'test

items at ‘each level corncny was_met only at. the oompun-
‘tion and ‘comprehapsion levels ‘for Test I. Howevex‘, from’ o o

5 3 . 2 the results’ test . xtems st the camput\tion and, comprehensian L

evels were; lnswel.‘ed by the greﬂt st numbar of stu\ients lnd

'uems n ‘the ipplicntin)\ lavel Viere nnswerad by we 1e-sc

\Imber of Et\uients..

5 ln sumnry, a daﬂ.nite yes “or no ‘answer cl.nnct: ‘be givan. S i

In ‘Some ot the cnses thc criterin -is‘met, 'hile in oth 2 1t

vnlvinz suppleunentﬁx-y gutivities hnve any effac o atudent

nttitudee twlrd ge etty?" 8 the res\llts of ‘the st\ldent at-

tit\lda questionnai.re wel‘o nllyzed. St\ldents' scnres were

inclllded only AL tha !t\ldent completed _the questionnlire -

on both . occasions:




'A‘Bble 7

Test T .

Test 1T’

‘Test

" pretest
o R




post-test scores, and the t-value- are reported.
‘4 t-value of 2.49 indicated a significant gain in

scudent attitndes toward geometry 2t the 0.05 -level .of sig-

nificance duriig the seven week period in which unit one was
taught, . Therefore the null hypothesis "there is rio’signifi-
. cant change'in attitudes ‘toward. mathematics (geometry)

" ¥ - - between the beginning and-endeof the instructional unit

L7 %7 .viwas rejected. ) i

Suppldnentary Activities v

., To answer: question-three; "How effective s each of

T ‘supplementary activities in hélping students achieve
each objective?", an'analysis was doné on the results of the.
“test items that were matched to each activity. .In Table. 8-

g s * " the. data for activities 1 +'7 is presented while the. data

o lor sctivities 8 - 14 s given in Table 10. Some of: the
Mties bad at least one matching test idtem written at

each of the computation, comprehensiou, and. applicatmn

o levels, while others:had m:%tching test item(s) at on‘e ax.
L two of the cognitive levels: | Each sctivity was considered
t  effective if the corresponding test items were answered

correctly by an average. of. 75 percent ot ‘the students.

: Activitiss 1, 2 3, 6 7, 10 11, 13, and 14 met the 75

percent criterion.:

. The 75 percent criferlon was ‘also achieved for ‘test

xtems at diugrent cognitive levels {or some of: the act‘lvities.




4
- £ 1\
. i
' i
. Ly Table 9 W 2 e s
. :, Performance on’ Items ‘on, Test I Related to Activities 1 -7
©. i Activity _ Cognitive Level Number of ' Mean Percentage ' - Mean Overall Percentage .
. of Test Item(s) * Test Items . of Correct Responses . of Correct Responses i
b (A e o B per Cognitive Level s E
L ’ ¥ Computation 3 82 R : A el
Ry : e . ® 3 78 %4 .
- Application | 74, . P
& 2 .»Cqmpre):lenu.gon X 1 R - T ~ el . g W &
g \ e e U et . 82 T wly "
*: 23 - Application i 2 73 5 3 3 $ WGy
3, y Applicluon 2 8;1_ . 84 y
_CompTehensdon 3 65 e TR A T N
i, p s P . 65 <
Application 1 65 3, 5 < o .
5 | ‘Computat ion kLY 54 5 TS
Comprehension . * 1 s 77 . 64
.\ application 2w e, 8L o e . 4 S B
.6 ~ Computation 3 B0y sty A % e
: B : ? - % i : 89
. Comprehension gl Ll ey 88
i _Computation 1 B84
. PR ‘ = Bt k 79 5
v .- Applieatdon - ¢ 3 3 3 73
2 » il 1 is > N
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The camputution items for -activities e85, 10y n,”
a.nd 14, met the 75 percent criterimx. ’l‘he comprehension . ¢

v
, dtems sadh sctivities 2, 5, 6,9, 10, 11, id 13 -aldo: | et

|
: ) the 75 percent: xpected outncme, while thils criterion was’ g l

- Bnnlyzed.

i : il 8 ,‘One problsm mned by, ':ha investigator was that scudem;s

hud a feeling of frustrat’ion ‘when' they v(ere nof sbla to

come up with a conclusion _tmmsdinteiy Therefore some mue g

vms used’ to encounge students to discﬂver n.n\‘] genaraliz

bn’theis owh.

' Another problen not d Was. that students weré ot lmil-— s

“Lar working with concret‘s mnterinls, such as. the “geoboazd,

‘a.nd»paper_folﬂing Therefore considerahle r.xme had o be

B spent ensuring: thn s\‘:udents \med the ma.tex‘ials correctly.




thlt more. time thln expected hlﬂ to be !'pent with the Elo‘er

studants.' As'a rq!ult, many ot_ the other amdenta-'ere, de-

prived of immediate help, creating a situation where stu-

"dents' Testl g noise som s ‘existed: -

1n the clwsroon. o

T beo tecenjeoture. 2 i e Y
D 'v.:ﬁ’” 7 . i o ;




. CH.AP’!‘KE ¥

3

SMARY CONCLUSIDRS AR'DWATIONS ’

'The' purpose of tm; study ‘ns ‘to develop a set ot

_'nctivities to supplement 2 unit of ‘work’ 15 the ninth Qnae

.-academi geometry progrm. mdrto. evl,lunte the bgnsfitg <

derived trom it 7In prdar tvg do. {fxis vth‘euibllaw'vxng“fogr

questiuns were consid' x'ed~

Does the ‘use ot a unit 1nvn1v1ns supplsmentnry
‘activitiés. result’in. students ntuining ool
petence wlth genmetria concepts?

,‘Does e use of a ‘unit. involving supplementary

activities have any. Bf!ect on student attitudes .

v - toward: geometx‘y'lf

* How effective is-cach of ‘thé ‘supplementary -
% activities in helping students achisvs each .
- Y ; objective? s

B

~the  activity lpprmch to - geometry ? &
-In ordsr tu nther t.ha x-equired dxn, two intn.ct

i 5inth grade academic classes of 28 students each-were

ties weré"dsveloped by ‘the 1nv}estigntnr or »weré sefectéﬁ B

zhex- ‘sources to supplemen the unlt. ‘To determine o

v(d) Wnpt: ax:some of thior problems: ancountered using ¥

»select_et‘i and the treltme_nt_ yas’gnplnxeﬂ, Fourteen lgtivi—-’ Y

(unit h&d been: n.chievsd. A hehavioural ch:]active ‘was con=""*




the students who completed the exm. Since the ébjecti'ves

for the unlt were written at three cognitive levels; compu-

t-.ncn, curprehensian, -.nd npplicatlon, the test items for 5 .

.y .each. lsval Iere 3ro\|ped together to. detmue whether the

T el for each Tevel were ansy rectly by an

of 75 pemant of: the students. 2202 Iy T

+The tests were nlso designed 50 thut nwst o the

et nrctivitie ad mntching tsst itenis'writtan lt thxee dl.t

cumputat 1an comprehen.dion, ,B.nd

ierent ccgnitive levels H

npplication. Elch lctivity WB.S consldered a:fective in -

ltems on Qhe achievement test: were uwared cotrectly by an )

lvsrags -of -75 percent "ot the students.

A modiiled form of Alken® s Sclle Q! Attimdes To‘ud

Mathematics was' given as a pretest and post-test to detemine b i P

vhether a unit 1nvolv1nz supplementnry wtlvities hn.d

ettect on student ntitud.el to'u-d gemetry. A dependent

scozes‘ 5 2 . Tha : =

“The problems éncou hy the 1." St iga with the

wtivity lppronch to zeometry during the: course ot ths study

s Ccnciusions

‘ The: results uf this study were cons!.stent with those

by Vmce (1969), normn.n (1977), ‘antl Johnson (1971) 'l'hsy
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g shcwed that the sctivity uppronch datf ‘be'an effective method”

of . 1nstruction. ’l‘he conclusions ln this study are made .-

*relative: to the Iau!‘ questions asked.

’Vels.‘ This 1DW level ot

attalnment by some students could be: atuibuted to severa.l»

taccor s

mstructiouai a.ppro ch, Ma.ny ot tha studenta were cnxy

teaching._ These students learning to mnke discoveries on

thaix- own !ot the first time, quite often becme frustrated

duration q_;~ the, studL

_“.enough time ‘on eat

" 'of tha condeptsi’
e ; L

1% was




This could undoubtedly be’ due to the, omissicns, or non’ e~

: phasis, of the geometry content in previuus grndes 1u favour

,of deve, Bing. ‘other. ‘mathematical. skills. . 'The practice. of

Syt cymitting ‘topies ‘st the elementary ey ‘_depriv'es:the student

ez the proper prerequisite skille

The findings did however, show” thnc students vere - ]

mre s{ccessful An: answering items’ at tba com utation and

bnva been ‘encugh. time’d116tted to- the objectives at

L : applicution level. Anothei factor could have been that -

tudents only seemed “to be familiar with snswering questions

that required the recall of, basin tncts or concep154 2 ‘It'»

0 this poiut the students ha.d done vsry

o seemed tha.t up,

1ittle m terms ot answering questions thn‘




".58%,

. teaching approach uséd. Beberaan (1955) stated that the ey 1.

to maintnining interest in math matie

ig that ents. be

itebe dnple SpPOFIRILIes! Ta dlRs0ver ggneral.;zuion-‘ﬁy‘

themselves

! concep!:s

f the content at. the lo‘fer cognitive levels, This_

oi the short tlme duration of the study. 7 Perhnps more time

ts" needed to ceach objectives at the -applics.tion 1¢ve1.. Yy, N

. the expository approa

It is: evident frc\m the findiugs that supplementary
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nctivities where studerxts become 1nvolve|t With concrete:

materialsy Since most texthooksrdo nof provide aﬂequ&tely

ror this, teachers must pravide such mterinls themselves

% sidered Thus A secand recnmendﬂtion 15 ‘that

* ment" ~a.nd ntt itudes.

sma'e' this s'tudy"was'cariiéd out on’stu’denté of

average nbility, a third recommendation is - that’ turther

resea.rch on a.biIiby 1evels ‘i nesded ta clarity the e.f!ects

ot supplemental‘y al tivities ‘on achievement An B.nd nm:itudes

toward ‘geome'try of - students oF ditferent abilities:
’l‘he subjects for this study were “not randomly ‘selected,’ .

but wes e two 1ntnct classes of grude nine: acndamic tudents,

and no . control group was used.'- A tourth recommendntion is

tm in future studies a uontrol group. be' used-and: the -

detniled %pjsrmation on auhievement in and.- attitud tl:lwal‘d

geometry.
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Behavioural Objectives

1. For each term in the vocabulary list, the student should
be able to: i ks '
(a) - give. the de“nition.' )
(b) “Construct an’ example. @' FE Eerd L

() recognize anemample. . . e

»_The student, chrough th

shou

p & g\u‘es.

Tbe atudent should be able to:
e (a) ! peoally T LT 2
4 ',(Vh) _illustrate the propérties (lllteﬂ 4in the. prnpex'ty

liit) of leometrxo Iignres‘ 8 . £

4. Usiag compasie and straight edge, the: student should be..

.-able to' purfl)l‘l the Iollnﬂnz constr\u:tions.

(&) 'To copy a given mgle.

) To ‘bisect an dngle. i e =it

() To Fuct’ 2. 1ine. per? idicular to'a given Lie-

‘atd point on the: lne. FEEN SAD s
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be able to construct geometric 1imru H =
6. Given.the measuré of vlrln\m m;le. ina diagram, the . S &
* student will havé to use his knowledge of certain geo- :

metriu propertiel ‘to cl}uulltn the measure, of vnrioul

y y ‘ unknown, ﬂzlee “in the dilgnm
.- TIIB -tudnnt, usinz his lﬂ“ledgﬁ of prwpn'tlas of m- Ao

-mc nmas. should be able to. ‘solve préblems r-ue.u R e




Yoc:!

. ‘obtuse angle S NN &

7 opposite rays

'q:ngruunt segments

parallel lines - -

"'alternaté angles

_polygon

> nnf‘gm

st -

line segment

ray”

‘angle .. .. %

acute -angle

st night -.ngle

rsght nngle B

nkjlc'ent inélﬁa g

snpplemntu'y ugles'

omplementary - nngiss_

vert cally: oppolite ;nzlea

eonp-uent mzlng s

triangle- L

ausdrilateral




beptagon el T

octagon - i o ¥ . g s

nonagon G 8 -2

% fda_u'gon

isosceles triangle

" equilateral triangle




diameter
" semicircle’

“¢ho;

segment of a n‘xrc.la




Property List

1..'If two 1ines:interséct, vertically opposite: angles havé
equal mames. & L g &

2 If two sides of‘a tnmgie are conment, then the - a.ngles

: opposace t‘hass sides are congruent., 5 . =

R - 3 two angles' nf a. trl-.ngle are congruent then th\e sides

O

. 6, Thé sum of the measires of she fnterior umes of-a 7.

£ triugle is 180

& y : 7. The sum of t.ha measures o! the u(teri.or mgles of a -

qmdrnnar-l 1s 360°. By

g ‘8. 1f two-parallel 11nes are nut<by trlnsversn]., the- "

o uslss are ; e
I two parallel lines are‘cut bY

transversal, the al- .~

: tern-ta ugles ne congznenb, 3.




constmcung a1l the diuonnls fron |.ny one’ vertex times

‘polygon is equal to the number of tuugie's formed By

o 180°.

161

17.

g supplementary.

18..

19.

7204

21,

> other

The altitudes of a triangle meet in.orie poxn:,qéll_ed the

'orchocen:ar.

69

In a given polygon, 'the pumber of triangles formed by

wnstmtu‘ all the. dllgonnls from any one venex is
t'u less tlnn the nunber of sides.

The sum of the measures of the interior angles of any

In’ n. pulllelogrm. any. two consecuuva uslas are

Ina rectnngle,’the dngunus'nue equal measures.:
In 2 sq n-a. the dhuonnls have, equnl measures.- .
In d rhonbus. lny two_opposite n.nglea have equal uensutes.
Ina plrllleleg‘ru. the dxugonus bisect each other.

Ina thombus, the dilgonlls are- ngh; blsactora of each .- .




27,

T ags,

33.

[ The' measure of an inscribed. angla

k The mea.sure of r.he inscrihed angle ls equal to halt the

‘ measure of the central s.ngle 1ncercepted by ‘the sme

..same messux-es .

QueparaneL . e 0 i R e

“circlel

centroid.

In an equilateral triangle the. *ight:bisector of a side . i

of the triangle passes through a vertex.

In an isosceles 6riangle, the bisector and the ultitude

of the vertical angle colncide. . . - et

The perpendlcular drawn from “thé center of-a clrcle to

a, chord divides he -chord: into. tio congruent segments

The mea; ure of a centrnl n.ngle is equal to the masu

o Lts ;[ntercep:ed arc.”

me&sure of its intercepted are:

arc.

Inscribed angles 1ntercepted by the sm arc havs the @,

Dpposite angles of. ‘an’inscribed qundrilateral are

supplementnry.

The! right ‘bisector of'a chord contains the center.of the,







"'Acuvny n

Performance Ohjective
k The - student ahould ‘be able to: 4

<m construct the‘following gabmatric ugux-u
1"
'segments apd -nglas.

o) _constmct mgles tha§ are -cut

and straight.” - -

5 (ii_i)- con Bt-l'w:t geo-e:nc uguru such as line s

th-.t ue ccmment .

“Materials . -

‘Geoboar'd o 2 o £
RUbbeTHandg L e kS b

'Line'aegmenu'. on'i“gaoho;'xd'.'"ime siay'u'nt 18

3 nnus. lu.ka a line aegment on yom' geohnud.

G oy longest line sement poumle g

B (11) “next Icn‘est line seﬂent pesslble. “
(111) shortest 11

Ang‘les. On, Q







*+, This kind:of angle is called a Etra.igh
" On the geoboa.x'd, show diﬁ'erent mdels L

straighf: angles.
(e) an angle that is Smaller: than a right @ gle»l."

acute ugles.

.an angle ths.t is smller thnn A scraight angle
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Activity #2

. .

Geheral Objective :







Activity "

) Genornl Dbﬂective z . : = g

‘The sbudent through the use of inductive rensoni.ng,

llatarie]s ;‘

5 anatructlon Paper :

Sclssnrs




should £1t 4n the remaining ‘space so that it has

" the common’. vertex that .the other ‘thrée angles have

and the sides of angle ", touch fhe Ejdal nf two

ot the ang‘les with nu overlapping. Pictotially,




‘The studént thx‘ough the use. '3 inductive re:

4 Pnpe:r :

" Ruler

: 2o
Pencil

.. Scissors




B G

(b )

. ¥old aﬁd'érease tm’a'paper 56,

clusxon abou; vertiaally opposits nngles. .

AC.'

‘Draw an ‘isdéceles: triatgle ABC with AB :

hsc ‘AB lies on.

AC. . Whnt do you notice abuutL B undLC’I

Draw another osceles trinngle.

Fold the--" "

pnper so that the two congtusnt sxdes are

pluced togather

: whs, do. you notice about

AC. Whnt do you uotl et a.bo\n:

Secondly, open tha paper and retoI and crenss o

50 nm BC liea on: BA.. wnm: do yo notiue RN,







Activity. #5

Generll ()bjel:tive
L The. student through the use o.t m—tm rusaning,

should be able. to detemua he "~ properues ot zeometrlc ﬂ.g\u'gu S

g Perfomm.nce 0b; ectlv

“(a) ‘Draw Ewo“pu'-ilsl ‘uneé wnd'n cut by transt

vefs

nbel the' lngles usi.nz :7- -

'l'hen pick a pnh- ‘of

e cox'reépondlﬂg uglea -.nd cut- one 'pt the lngl




g

»'b) Using the same dia.grnm, pick another pnir of *

. cortespondxng angles and repeat the. procedure

as deseribed 'in part (a). " What.do you 'uf;ica?

() wme a2 px'obable conclusion-about correspo ding




tr usversnl‘ nnd chen repeat the pmcedun as

¢ ﬂescrihed in part HED N What do you not

‘aboiit the two angles?

i Ce) i Write a probb.hle conclu ion -zbou’

n the same; side of the truniversnl.




untetials

Activity 6.

Performance Objective 3

\.."‘The.student should be able to construct ths !ollowing

‘geomecric 'figures~

¥

gons. v

‘band- around m—ee

same” 1ine. seguent.”,

triangle 3 qmdruatemls, nnd other p'ly

nnil ‘which are.. not on the ¥

This tigure is nlled a




.aus 11na
__“E_"

e hnn‘}" -
™0’ 4 model of.a pglyzun by looplng 8t nlbhar e

: mu' nro\md ei&ht natls which ‘a
sug una saunent. This, nme 18 callcd an .

1 1qe segme T

5 ; Boptagon. .

-the 3eobou'd. Bow many - sides does’ a heptagon - s e

semt. rhm -ngure s clnad TR f
an other models ox hex.lgonl on- the, ’

’l‘his ﬂ.zure is cnlled

bFom thvr mdelu ‘of heptlgonl un

ot on*. the




Performlmca OB;] ect ve':

e Given e polyson, .‘

. drawn’ from &ny one"vertex.

(i) the suin of the mensures nf the' interior angles af,

e pc ygon. :

“ Materidls”

e o Gsoboa.rd T

] .Rubber Eands

R Procedure 2 W% L0

1.

" the diagonals of the penh.gon frnm any one - vsreex

B ns shovm




“Numbei of - dingonals wlth
- given .vertex. ! end~ <
point

CtEdangle 7T en

.+' quadrilateral . . 47

hexagon

S e UL Heptagom . - B

octagon .

L agona,ls dru,wn Froi ny-one vertex.




2 (&4 :
s (15 ‘How miny trhngles are formed by drlwin’g all -
i % - . the diagonals from.one vortax? 4 =
B (11) §nat is the sum of the measures of the, !.nter!.or 3
o

angles of l\heptagun?

‘Using ‘the geoboard, o ' mioel for. e of g s R

tnnuwmg polygonL

irat determine “the _humber. of SRR

A
“trisngles formed by e ru.lkon-ls drawn from any .. !

b £z _‘one vertax, and then the; sum of': the" measures of the

mzeuar angles of- the polylon.

Nuio 62 % ‘. Nusber of... Nmber.of trialgies .} Sum'o? ‘the
Folygon © sides " formed 'by drawing - measurés of
.07 -7+ all diagonals from | the interiot -

FEE TSty “ome vertex - angles -

triangle.i i,k 8 )
. Cquadrilateral . 4 ; 3 :
: e i 7 5 : s
+ s hexagon - . k
! - ‘octagon "
H

6. !"rom the plttarn discavered in exercXSe 5, -write a

fomla to; prreus the‘\ relationship between the

numb!r of trilnglas formed by drlwing lll the

 ddagonals trom one vertex and the sides of ‘a polygon.

m-om the pattern discovered m exerciss 5, write a it o .t

tomuh £or finding tha sum -of the measures ‘of the e

sntsriur‘unnes of - pclygen., 3 oS i %




Activity i8

Besticaios Objestive ; S i

The student should be -ble tos.

s A hisect an -ngls

(11) construct a line perpendxnulu‘ to a glven 11ne.
Sak AL
(114) construct a perpendicull.r to l_ line at l‘ poin\:» on.

! S the line: -

[¢33) 'o‘onstm:e ‘the perpend!cullr to a line froma polnt

not on’ the line. : z

(V) ‘construct theper lar bisector of a line’
- segment. . " >

lh.taril.ls

Plpax' or Wlxed Pi er

Periatd TN B
Ruler’
Procedure ¢ T :

Some. of -the con!ttﬂctlnns done hy compass lnﬂ strailht *

- edge can ba,~dona by, papér folding. You will® need some paper

“.and a set of mnrucuons to guide you in thesE plper !olﬂing
activities. New.paper should be used for each activity.'

($) To bisect an ’Flli Conatrllut a mcdel of an lngl
‘Fold the-

.on-.a.piece of plper as shown m Step 1.

plpar so thlt the two sideﬂ of the lnglb coinnlde,

‘then make a sharp crease along ‘the fold as shown 1

in Step 2.. ‘Unfold the paper as ‘shown in.Step 3;




(a)
(b)
(q)

“1ine . p&pendxc\d;r o a given 1ine, .

step 3. LN

Fold the plper to'] n‘!e a liven line AB.

Open the paper to 1ts orumu ‘torm.
Ee!old the Peor gt thia plrt of the given




e » . \’
1, ‘ . 4 : %
ki ; Vi 05T e
' v . i \
i ‘ 7 . » . v/ !
i 8 7} & .‘@ .
il AT A 8. R ¥
t ; N i . {
. W g 4
, = Ve e
S0TL? T i) The perpendicular to a line at a point, on the line.
e (a). Fold the paper to make a.given iine AB, .
! o 5 Gy (b)." Open the .paper to its original form and:place
f ,7 e apoint P'on the ‘line AB. ‘
(c). Refol® the paper so that.part .of the gixen
4 : line AB.is folded}:ver onto 1tself and tha .
" the. crease pisses t\xrough the givsn point P.
vy Fullowing sinilar dirgctions as described in exer- : "
. £ cise , Told the Japsr o construct jaiperpi ;
to a given line from .a poi"c rmt on the’ line..
i (v)" The' perpendicular bi¥ectsr of & given line segment.
: T (a) Fold: the paper to meke a line segnent AB. i
“® - Open the paper to' 1t8 origh “ % A
% } “LI(e) Refold "the ‘paper-so that the, endpoints of ‘the
! " given line ségment AB are coincident.  Why is
— _ B the ‘erenas.CD the perpendicular bisegior ‘of . -
% : - d . "AB? Is this point equally distant. trom &
3 ’ dnd B7.

g ; e




B

'performnnce objective . b, Sy

Activity #9

- General-Objective . S & 4 o

The student, through the" uee. ot canstructiona, shculﬂ ]

Be:able to construct geometric figures. : »
5 :

“The. studént " should bé able to; determine’ the lines con=
taliing the altitudes; the ferBendicular,bikectora’of the

sides ;' the medians,and the angle hisectors of a triangle.

Haterials L
£

.. Paper for’ paper roming”

Pencil A : &

Ruler

Procedure
1 (a) 0n_ a piece of paper drav an acute triangle

ABC. By letting points A and B coincide, we -

e can dray along the resulting credse to obtain
the perpendicular bisector of scgment AB.' Ob-

: tain all three perpendicular bisectors, one

““for each side of the triangle.” Do the per-
T pendicilgr bisectors. of the sides of triangle

ABC' have a point in common? Is the point
inside or outside the original triangle?
- (By® Repent part'(a); using & model of ‘a right

triangle.

-




XA -~'_ e » ; .
@ 'rnée_m;nne B¢ as -hown. Repeat part (-) - i

usinz the traced’ triunglv)ABC

2 3 P S
(d) State the Qenénnutlom suggasced in plrtn i
(a), (b),md (e

2. (a) On a piece of paper draw an. u:ute triangle PQR. /

Fold the th e nltituden. An: ltitln‘le froma -

vert.ex t:l.n be fomed by foldinx the Ovposite

side uposi useu such that the. crease p;fses .
through, the given. vartax‘ - The crease is. the ..

altituds, ‘Obtatin all three altitudes, one’
 £ron each vertex of the trisngle. . Do’ these
-thres lines meet in. a single point? Is the o
 Point insids or oitside the griginal triangle?

(h)_- This time, draw a.right lngled triangle on

. ~B¥ paper and paper fold the three altitudes
of thisttriangle. Do these three altitudes

" S ,have a point in common? Where?

‘8

Drnw an obtuse trlnngle oq your paper nnd

vpnper lold the thl’ee lltitudes Df ‘this ttinngle.

'Dc these- thz‘ee altit\lden have a. point in, com—

mon'l Is the point outside or inside tha




ol g
2 ey

3 N g .
T i 8e(m);

B, >
¢ . B (b)
il (e
— D8]
4. (a)
i
i
%3
I8
a1
L
i
o 5 g TR ,:(b)

(e)

* the angle on

ing.

"can’ be -done|

‘that the’ enpoints. doincide.
' vertex.

"ot triangle

‘(a) and (b).

original tri gle

State the genquuzunon'su gested in plrts
<nj’ (b') and c)—,

oi.a piece ofr\ paper draw a right anglad tr:\mgle

| ¥Z.” Fold the three angle bisectors. 'An angle

bjsectl;r can bs iomad by’ folding one side 0!

‘top.oi the other alde and creas-

.The ¢reise through the vertex: is ihe sfigle

bisectbr« Obtain all three angle hisectérs,‘

. one for'each an#e %f the trinngle. nd*u{

three angle: ‘bisectors of triangle XYZ lmve a

point in comnn? Ao 3
Repslt pan—. (a)’ using an ncute tx'inngle x‘iz.
State the genéralization suggssted in parts

(ay and (bt o
-

On s piece of pu.per draw an_obtusé” trungle

f
the three medinns.

DEF... Fold To fold a.imedian

‘to. a given side first bisect the side, * This

by folding it upon itself sueh
Then ‘fold a i
creass through the midp';mc and thevavpposite_
‘This crease is s median. ‘6l;tnin a1l
three Hedias oF “the triangle.< Do the medtans '

2 4
DEF have a point in comman?

llepen.t part| (). uaing an acute: triangle DEF.

‘state the generalizntion suggestsd in parts

\




" Procedure - .

: Aut"ivz'ty #10'

enei‘ll Ob ect ive

sholg.d be Eble to de

t;r}m\

t{ig\u‘es};

i I:(B.'t erials

+ paper

Fenc i1 -

1

. seissors

: Ruler N

“inductive réasopii,

ties of. geometric . I i

p‘amlialbg:am.

By c,ma D, ‘Cut ihs.

e EN




P
\

What do you ®Stice about the segments AB and
o7, 5 ¢ e N

On the. paper, construgt the.same parallslogram, -

SR i Label each angle A, Bj.C,and/D. Cut* the

5 R
5 . i parallelogram out and then¢ut the pArallelo-

gran into two pieces as shown and gllce on a

: { . Co Ut surtace.

What 'doyou notice aboit the segnents"An and -
BC? - :

(o) wrne a. probabT? conclusion about ,the opposite i

E sides of a parallelogram.
2. - '¢a) On the Paper, construct another punuelognm"
Label each sngle 4, B, C, and D. - Cut the 3%

5
t
!
; . ¥ panualogmn ‘out lnd then cut LA and LB of £
1

as shown. aild plnca ona surtu7<

0 D




B 5
DY ; o
- R What do you notice abéutZ A mdLC‘l £Bmd
- e Ve iLpt y BESRE T
sl (b ‘Drav anogher parallelogram asd repé;: the g
was A procedure as d&scribed in exercise'2 (a).

What do you notice about the opposite angles?
(ey. Writep probable cofelusion sbout /the opposite
angles of'a parallelogram. o

(a) on the Pper, construct another ylrl&lelngrnm

-~
and 1abé1 esch angle A,B, Cyand p. - Cut the

o parallcTolgan-out and then cit ot/ as showni
s 2 O ;
; - andglace oi a surtace, {

c

<% e A - (3
. ¥hat do you notice aboutZ A andZB?

_-'(b) Dx‘nv another-parallelogram and repeat as das—

cribed in exercise 3- (a). What do you notice

Skl . _about the two comsscutive angles?

l{t (e) Write a probable conclusion. sbout any two

consecut ive angles,of a paffallelog:




)! Y ¥ o .
‘Activigyofill“» ; a g

Perfutmanca chjective L = F

J the basic parts 6f the circle.

uaterials

" Rubber Bandz 5
string
Protractor

3 muler &

~ _Circular Geoboard

Procedure
A circle is a plane elosed caurve.

plane into three subsets:

g% the circle and the exterior of the cirele (Figure 1).

the circunterence,

.
" Given a circle;. the Student should ‘be able te ibl\lstra;s

It separates the

the interior

Exterior

Interior

Ncircunference

Figure 1
The geoboard you will be using is called & ‘circull’i‘t/geobos.rd

centerr
S

Figure 2

and it has « nail in the interfor of the circle ¢alled the




»0a) Oonnect the’ center: of the clrcle vith uil A"

-<om tha cl:c.\-!eunce of'the cu'cle. J‘his line *
ke nmnz is called the ndiu- (r). Use your
- ru),er to measure the radius oa. =

b). cannect the center‘of the clrcle vlth any other

’ n-u on the cl_x'c\mtergpga 6f the- ctrlc'le. llol.-

‘sure th.  Fadius: :
. (% me ‘can yod cnulw lboul the. aueuu be-
A tmn the cenzer o! the c{rclc md any poi.nt

‘on the circumference? 2

‘ﬂi‘maters

lhlt Llo you notxae lbo\lt the lannh
of the’ dhutaru'l 3 ?

.'riu your ruler’ to lnelxnra the length of one SoF the i
2 ﬂh-@e.r_-. cqm whur results -uh tbe length ot




- ; i .
. < v 5
i & 5 \
: T \
: 9 a radius in exercise 1. What do you notice about ¢ ARy

‘the length of -

R rldxu 7

nirele.

* ()" Make. ome chozds o

t LS many of these chords can, you make? s

“~ (c) What is the mame of the longest chord you can

: ey How mny of’ these can you mke'l










The angla formed 15 suid to: be subtended by nrc

The angle 15 aiso called & contral nngle. A" central gl
qngls.is G

“.What two




'tlguren.

Porfomnce Cb]ecuu

Materials -
" <" Rubber: hnkg

- String.
. Protractor

“Ruler

% ' Circular Geoboard

" . Procedure




o FeRy T at 1a_t_he degx'ee neasure ot arc Cl)

(n) lm the smlllest csnln.l anzla you can 10m ; z e




'lut do you think a centrll lngla li‘ke lngle

_S will nel.sura'f lhlt is the dazree mlm

“of l‘ngleJ? Writs a't x‘muln. that wil.l give e

{18 the numher 6 degrées” m our ‘central mgle (s :

fnr ‘this z:lrcla. ol

Uus a protrautor to melsurq an, la XYZ

dBK!'QﬁS.
'hlt do you notics nbout the dezree melsurs ot “the

mscribed mgle lnd the internep:ed arc?

mm can you s‘y .bm.’ the degree










mmt‘y fué

Genernl Objecuva f
i 'rhe student, throngh the use. ot 1ndnct1ve r&soning,
4 should be n.hlo to detemlna tha ,pmperties of geunetric

Rubber: Bands "
" trang -

Circular Geoboard .\

Ruler:







iy A’cti_v'it'y ;i14, }

General ot:]eccive .
The student through the ‘use: or inductive rensoning,

hould e able to determine the properties Df geometriﬁ‘




_"2.

Repeat: sxetcise 1 three times, and each. time use a

different quadrilateral which has ite vertices on'

“the circumferende’of the ¢ircle. Regord your

“result:

‘angles’

. Y
A i X N B T S
quadrilateral 1  quadrilatéral 2 'aquadrilateral,§ . -

Vi
L3

- covered nhout the’ Bngles of ; n. quadr&laterul S.n

- m a circle.







Instructions for Teachers

board to introduce nts to- -some ec in
¥

"Voclbuhry in Geometry" when students‘ are dolng questions

Activity #1

T ﬂ.sl
duced o the students, tiie should be ispend diacusaing the
terms: point; line, plane,
chgive that. students know. the. purpose of the activity and

2 the' procedure to follow. to carry out the activity. Also, .

‘ bave the:students make:a drawing on their _boocks of the, models

they have termad on the. gaohow.rds far lubure refersnce. J

1,3, 4, 11, hnd 12 on pages 3 and'4. This activity serves

three purposes:

(ii) . Before studentl are taught-to measure *the Sluy of: . 4"

The goal of this activity is to utilize the_squua geo-

1 g r & such
line segments and' {anue

Bafore this lctivity 15 int!‘o— .

d. spu:e. dlra nust

'rms activity is to be used in the tir!t section Wy D

(1) st\ldants can tnm mdels as indicltsd in each $ 3

- exercise by plncing ruhber ands u'ound csrtnin“

mus. thus gaining. axyerience in what une seg« : >

ments and lnxle: look like. ~While students are
' forming models on the: geoboard; have -them define

each concept, ‘thereby- answering questions 1.and 4. 7

an’ u:zle with a pmtrlecorl they should hnva ex=

perience 1n mn.ktng modsls ot lnglel lnd noticing i

that tbey can be of dltforent sizes. ’l_'his can be




to form an anglei keep one iile 21x00; moye- tHe
free side,of the band to form the various angles
which yéu want to depict. ‘Once’ the: Qt‘jmis'i::,s "
recognize the different sizes of angles that <an:

be formed, you can 'snt'roauca ‘the quoa:io‘f, dgaling

ivlth specitic Kinds of l.nzles. “When risht angleg.,

‘and straight angles are maarstocd models of 7

- heute um nbt‘u e ‘angled: can be made and identifted

80 that students can’ Become nmui. with- the teorm.

3.0 (b) yes et :
©'4.". The size of the angle keeps changing. -

e veri.fiad vltlz certrln prn—

mterinls. Th sum ot the men.suma -




%e extax'ior edgea Dl’ ‘the three '111 forll st!‘l.ikht -ngle,

the nnme of which is 180°.

Cnre must be tl.ken to ensure thnt ‘students: understand

. the purpcse of the a 1v1r.y nnd Che p:‘ccedllx's they muet

10 11ow to cnry Sut the lctivity.

o'::lce thlt 1n thls

telcher‘ 13 1 ve Te .'

a8 -n exlmi:l of inductive r'eneon’i’ugl At the saste ik it |

Angwirs o 3} Pt 3




equaling 360° can ha’dmﬂnétnted by cutting the.quadrilateral

into fmu- p1oces, ‘such. that auh wml,'ld contun ope.; ot the

- quadrilateral's vartice!. ‘11 the mglas 91 these four ver—

tioes u'e phced together with no ovex‘llpplng, a complete i

of which is 350'

“. turn or rotnton is: mdn, the meas care

'num; e ti.ken t6 ensur umt nudentu un erut-.nd the purpo-a

‘the, ctivity dnd the procedure ‘to 2ollow to clr!‘y out tha

ncoux‘)ge st\ldenta to" make; f:eir own “nenuauon.

Thiu wtivi&y is te be’ nud cn ucutivqu Swith uuvity

% 771 .2 when'the teacher is: utroducxng ud\wtlve relscning. This

3 lc:i ity, ilong wnh activity 2; will tmke up part o;t

lhar cuttl g. Th_i.s can be




visible creases: New paper Should be used for;each activity.

_Befoie you introguce nie activity to the students, review

the topic on isoscoleu and equillte al ‘triangle
Thu ‘ctivity 13 ° he 1ntroduced as a rono- up-

PN .cnvuy to nuostions 3, 4.6, ui 7 on. pages 6 and 7 to help

R ) they, tiave the same mlsure.

'(‘c)_" !X two li.nes 1ntex‘seqt the verti.cllly opposita

angles hlve gqull ne!surc 2

02l (&)  They have equu measures:

“(8)" They. have equal. measures. - .

(e) It two sid-s of a trungle have equal” mequxes,

then the angles ppoalte ‘these sides are cqual.

'nzey huve the s.ne.meuuras, thsy have: the same
all three

2 meuuras, they hnvs _the. sme‘mmnre

2 mrlaa h-ve the same measures.

Il l.ll ‘81 es of a trimgla are eong)\lent then

the “anj 1es of -thé tritn:le are, congrus t




recogni_ e corrsspcnding angles, uue nate mgles and sup- i

plﬁmentm‘y nngles.

Cm shonld B m;ez\ thu:': students under-:

They ‘have thiswsame mensu T

1w
(l")







7’6 and 7 on plge 13.7 You cana use question 8-

-"a practice exerci

Answers




Number of - Number.of:diagonals
‘sides with ‘given vertex as
© .+ - an-endpoint

41y 5x 180'= 900 1. - " E R i

Numbér 68 <
* triangles

Nathe 02, "
i polygon,

1

2
5 :‘
.4




Activity #8 .. : L 8 o St

Instrictions for Teachers

* Paper f0lding can be a very usefulactivity for moti

"vating"sthdents. This activity p‘rov’i‘de's A variety of paper .

tolding activities which:can be \lsef\ll for hasic compass’ and .

straight edée constructians. .wnxed nper Ehould be u.sed he-

- cduse’ 1t foms very. visible crense\s. ‘New. paper ‘should be -

used for. “ench activity,r | 5l e

‘The ‘activity be used as a ‘follow up to the hﬂ.sic Bl

This will show the. students .

cunscructians on pnges 15 =

that ‘some. or tHe geometric soistructions. done with a campase .

_and.a straight edge can. ‘alsé’ be done by paper tolding.

A'ctivbity‘lle" e e o 4

Instructions for Téackers

Paper folding activitlés aiie nat necessk’ruy Iimited:

to; Just the basic constru tions. % They can also be uselul in

"helpmg Students discover -properties of ﬁiangles. Waxed piper.
1 should be used because it :oms-very‘v!sible creases. Nbw o, v

per” should Bt used tor eich activit Before uaing this b

ths 2011‘ wing terms:




were’

pqges

AnsweT's . -

L) Yes,

inside the original triangl

(e) ‘{es, oitSide the original trismgle

(d) The’ lltitudes OI 2 (:'rinnFle meet at Dne 'pqint.

(b) Yes, inside. the originn.l triangle.

2 (c) Yes, 1nside the originnl ti'iungle.

Gtors of & trimgle nieet at o

(5. Yo, msma ‘the ortginal triamgle . st




5 and denne the !ollowing ‘teris nqng‘x-uem:' angles

-egment 5 pnrgllel lglnes, and supplementnry nngles. care.

should be taken 6" sensure thl‘t Students undsrstn.nd Ghe pm‘- B

pose O:C the E.ctivl.ty lnd tha px‘ocedure to £ollow -to czrx:y
* cout the nctiv;n:y. ’I‘his Ectivity Clu'l 'be used nlong with
24, and 25 on

»quesuons 15. 16, 13, 13, 19, zo,

(c) CInva pnrnl

et congruent and parausL

@, Thsy are,




[ pose’ot ‘the'activity and the procedure ch,ey"musv; £ol1o

Cu.r ‘must: be tnken ‘that, students ubderstand: the pur:

to. A

s

sehrry it out:

This uctivity can' be used n.t the. heginning ‘of, the

'.séctiﬂn Relstions wi-th'c:h'cles" on: pa,ge 24 to 1ntx'aduce

Vstudem:s to what a cimle 1s nnd to lllistrata the hnsic H

diagtnm ‘on ‘the ir hook' oF tutnre reierenoev

Also while .you

Answers.will

ary.

Answex‘s WLL vty e

f the circle

©(e). " The; distisce. fron’ the centre:

i any pdint on the circumﬂerence is the same..
b "l‘he
W e
o (b_)l_,
ey

"10." 04 and OB.




¢
Activity #12 ..

i
i
i .

K| - Instructions for Teachers

ol . The main idea presented in this activity is that the
B i measure of an Lnscribad angla is lulf tm measure of the
. . centrnl‘ mgla which subtands th T same arc. ‘Before using ‘this

lctlvity, st\ldanta s uld review the deflni.tions of such

cerms a ', chard are;, cenm-u angle, and 1nscribed nngle, and

must undersnnd .thw a centrnl angle h e ta vertex a.t. he'v

‘center of the, c,xtclé and an 1nscr1bsd

ngla hls its vsrtex,

S on the cirsle. Work through the activity at. a:pace slow.

enough to allow as many - atudents as possi.ble to !ullow the' .

)
rel!onmg.— “This_ lctlvlty %u be used instead of questions 7

and 8 on page as’xn helping studentd discovcr that "the

mels\u‘e of an lnucrﬂwd mgle 15 _half thQ lllels’\ll‘e Of the

cel}ttll angle "hich subtends the.smn l.x‘c" 'hen the Mtiﬁty

quesginns 7 and’8.Gan' be usined as'a

IR is. cml;latéd'. >1Tow

cussion. This lesson snoum ak t.ppx'oodmately ‘one period

a) Zcop = 7807
s s‘rc cp =75°"

wp ud 1: nsceuu—y. ‘put - them on the’ buu-d fm- ;unher dis— ‘e




4. LXYZ = 52%; arc XZ = 105;

the inscribed angle.is one half the da‘gree aeatite

of its intercepted arc. . v et
5. L1 = 374; L2 = 45; L3.= 30,
6. : .

angle’l’ 1057 60 105 "

. ahgle 27 52} 30,

The ins

Ta The measure of an- inscribed anle is hulf tha maa

sure Of the centrs.l ungle which subtends the snme

fotivity 418 - : ] s W Te e

By y ; %

Instruccinns for Tes.chers

néagure of 8,11 rmgle inscribed in'a semcucl',

Before 'using this sctivity,,stu¢ents should review subhr e

as: Larc, chord ﬁnd xnscnbeg mg1

should alse be ¥ ewed' "the ’m‘easure of: nn' ingeribed:ang]




0

These two

lesson, to
Answers . R o,
1= 7552 =155 L3 &

1= GD, 2 = 30, L3 =

‘gmall

L b is gettin

angle 1

‘angle’2 | 30

,'t}ngle 3 ., 90"

Ll and L2 Chnnge but LS remalns the same.

i) e ‘measure’ ‘of. an ungle 1nscribed ina semicircle -

s always R B R S : o

“Actiyity 414 -




(132‘
& 4 il § T
Have students work - through the activity at a pnee slow "

enough to a;uow them to zollow' the reasoning. Cn.re must bé:

“showm that sbuuents understand the. buipose of th a.ctivity.“

This a.ctsvity ¢an’ be used 1nsbea.d ‘of questicns

3'and 14 on’
.Page 25 to’ {ntroduce’ the prop ', tha

n inscribed qunclnlmeml are aupplementarg Aﬂ:er the :

2.

7B







“one:endpoint and all the points in one

airection. is'calied a(n)




* Given triangle PQR u Lp =708, LQ - 0%,

“andLR ='30°, mt nage ‘15 given fo 'tnmgle_ {




“In the diagram below,. which ‘angle ik

congruent to £ ABC? .

11¢ on-‘the same

‘Naméan angle at .G congruent. to B ..




1) ke shlded shapes 4n the tigure aze
ealled

1: cireles

2. squares

3.7 rectangles. /

4. triangles

ga”

3 T L between 180 and 360

13.° An exterior ;_ngle’,,.og’ @ triangle equals

Iz

nnxles A n.nd B

it angle A'measures 75° what''is the

measure of angle C? ..
P by :
50
.60
4.°:775 0%




"In the diagram below line 1 is:parallel
to line m. If. the memsure of angle X

" ‘equals 60°, what 1S the measure of angle

taining any ‘one vertex are gravi is’
2 ST R
z." é.. :




i

171840 A po!ﬁ;on has .. :
. 1: exactly 3 sides

. 2. three or more sides

. -exactly 5 umésf




A road buidder wants to widen a-rosd 8o

that the new edge m goes through point
¢ and is also parallel to the old edge AB.

Iu'ch_ y\eh,-g choiees guarantees AB and .










E Achievement Test #2 Academic. Geometry Grade IX °
§§;\ 3 e : & ' Neime :
S . EES g ‘Class: ¥

P00 - gection A

* From the fou 1t:ems given afte!‘ eB.nh statement select

the one’ wmch is the most appropris:te and plice the number of - - o

that “tem ‘in the brncket at the right.

Ty T A7 R 1. uIn the ﬁgure shown below AB is.a dimeter I

of a circle O and arc AC = 100°. The méasure..’

) ‘ 02 LCAB is . [
i, ’ TR
: ‘20 50
. o 8. 80
G 7 4w
i - 2. The diagonals of i‘tvsct-anglrev. .

1 bisect ‘the angles of the rectangle
2. are parallel 8
A

“3. are equal in lemgth - . : .-

b 4. 'none of these L. et

Usin the fig\u'e shown below, in tl‘iangle




i x - 1. TD bisects AB

p & . N 2. TD is an altitude

3. CD is & msdian

4. T bisectsLACB

1. median . 8. .right bisector:

25 angle bisectoz‘ T 4. -altitude

-5+ The following condition ”opposite angles
< 2y =

are, congruent' does. not ‘satisty one’ of the.,

5 quadr:llatera.ls given below SRR sl 0 3
DR 1 pnrallelogram 3. rhombus N
i ! 2. Téctangle ‘Q Al trapezoid.”

B Awhich of tbe line segmsnts in th

below is.a diamecer?




. o 1. thé central angle AOC

twice the centx‘ﬂl angle AOC-.,

;Dne—thi}‘d the cent!‘ﬂl angle AOC .

»he cenum.'l sngle AOC

. if the’ measure of a centrnl angle is 50“
e A .. 'then ‘the inscribed n.ngle 1ntercepc1ng the

jefs “pa e .séme arc: mensures

ety 100 F e 8 o




AA \'llagcml of ‘a3

Y ; =
In the ulgm, 'henevex BC is a clilnter,
Mch of the fpllming statements :I.s

nlwnys true?. oy

,segun; ter
3. chérd ,4. séctor- ; 4

"Two altitudee of 2 trlnngla 1ntersect a.t .

tl\e vertex

21 t,he trin.ngla. “" The triugle

N 3 3 N : , :
1. - isosceles - o 3. N.ght_ p A ey

»2.’.'—eq|'ull.tol‘.l'1v AL




e "
1
£ . : 3 1
| N . . 147
"16. In'the. diagraibelow, which segment  seehs

“to be congruent’ to §T2

AL G L s

h'queéstion carefilly before ‘answering it

7. ‘In.ordery findthe' measures of “angle aey

cand 8. .- BT

the figire, TD 1

. (a). Sifice CD 1s & dibmeter, what ls  the's







¢ ,.'.st_".
A

|







Appendix E -

' student - Quest iomaire

pl ce yu\Ir respcnse in

B Agrgé
¢~ N6 opinién‘.

he. space provmed atthe lefty

The




) ,7. Other subgects are more important to people n}ZB

geometry.: P . .

I am very calm when studylng geometry.

1 have seldom 1ikedstudyin geometry.

.1'am titerested in acquiring Iurther kriowLedg;

fot gepméuy

Geometry is: enJoyzble and ,fmuls’ting to T

I am not wlling to take more’ tha.n the required

aimcupt’ of geometry. P

15. Geometry is not- especially important in everyday

e Ilfe."
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