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'book School athematics I. The effects of the unit and the. supplemen-

.o were investigated. To do this, four questions were considered:
1." Can students attain competence with the mdthematical concepts

R Lo o ) E N 'm asure_ment'- in mathematics faught by an activify ptiented o
i S T e appro ch" . & - , S : '

2, ‘What\" e the effects of the activity approach to instruction on

o ) stude t. attitude toward mathematics? y O
) - 3 ' What ire the attitudes of teachers toward the activity oriented
appro ch? ‘ ;

4, What re the problems encountered in teaching measurement by the

:activ ty oriented approach?

The eftudy involved teaching an eleven-topic unit on - meaeure-'
'1ment to 30 etudents in two grade seven classes in a high sEhool in
B <a ' -

sl

-:vestern Newfpund\»land:—*The— unit \,wae taken ‘,from the"texthoolngchUor
Hathemati,cs I and ’each“topic ‘was supplemented by activities develop,ed '\

1

- by the investigator owselécted from various mathematics edncati'on

1

«

Bources. The activities involved the use of concrete materials which

v

' the students manipulated. :

S ’ To answer question (1), two achievement tests conetructed by

i 4

) w - 4 the investigator were adminietered to the etudents.. Queetion (2) was -
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o . answered by adminigtering to the-students the Aiken-(1979) "Scale of
‘ . : L ‘- 0 o o .-‘,“ .
i
(3) was answered by administering to the 'teachers involved in the study,

a ten—point questionnaire developed by the 1nvestigatza: -To answer

L]

»

8
question (4), the teachers were ssked to keep a record of the problems

‘encountered with the unit and the activities. -

3

N
Analysis of the achievement test results indicated that the

-
o

students achieved the 807 criterion on only ore obJective. The 80%

criterion was also reached on two comprehension items and four compu—

‘. ' ' - ] tation items.: Less than.80% was achieved on. all of the appl:bcstion

\
. 1tems. A dependent t—test for means was performed on the pretest—r

SN
N

posttest 'sttitude score's. CAC t—value of 3.51 indicated a significant '¢ )

- [ (#
positive chsnge in student attitude toward mathematics at the .01 signi-~
- . Ty o ‘ : ’ : .
‘ficanc@'level : oL U - , o
R .
Responses .to the teacher questionnaire indicated that the

’ C

it teachers enJoyed teaching the material in the unit. They felt that the

ey e ! supplementary activities were particularly useful in getting the
T : i students involved in doing mathematics. They noted that one, problem
. . >

e

encountered was the students' lack of experience’ in wo‘rking ‘with con--

Attitudes toward'Mathei'natics' as a pretest and as a posttest.’ Questi'on .

crete mate‘rials‘.

’ . . o . 0 -
. .

The results of the study were inconclusive since no control
group was' used.' Not was there control for such extraneous variables as
_stud‘ent. bsckgrdund'and differences in teacher: and student abili»ties.b

In'.uas .‘recommended'that .fufther's,'tud:&es be.conducted in which these

/ . : . R . . .
_-variables are controlled. {, ' Pl ¢ .
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‘ ., often taught in a meaningless way through the lecture approach.

‘-students an adequate understanding,,of the concepts involved.

-examining data, and making generalizations.

- student become . an active learner in mathematics.

: modern cognitive ‘learning theory.

",.‘utility" (p. 33)
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THE! PROBLEM ., . . .

In the past, ar&as of mathematics such as measurement were

The"

students listened as the 'teacher dictated formulae without giving the ‘

Today, .

,mathematics educators are under great:er pressure ‘to encourage their

5 ‘ '

.'_students to become more actively involved in t:he learning of mathematics.‘ ,

3

Many of today 8 mathematics ,courses are designed to involve students in

activities that deal wi/th the studying of patterns,- collecting and

The re £ ore, ‘educ ators must’

‘seek out and itgplement new teaching approaches that will help the

)

Kieren and Vance (1968) claimed that the mathematics 1aboratofy

~ ’

' .'concept is one of the most interesting classroom strategies arising from‘

.’

They pointed out that the new

'.'mathematics 1aboratory not only includes different kinds of concrete

Y

- manipulative materials, but M is. far different in its purposes and:,

methods from the - old activity curriculum which had’ its roots in social_'

v P "

Learning theorists such as Bruner, Dienes. and Piaget have also

' emphasized the learning of mathematics through the use of concrete

‘ ,materials. . Bruner. ('19.66) pointe} out,, that the ,child d‘everl.ops, ‘concepts;l‘
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: symbolic qtage. Bruner said t!hat in order to teach .an- idea or

' the opportunity to manipulate concrete /materials. Kieren and' Vance
/ L

(1968) :Lnterpreted Bruner as saying that the next: step _in the learning

process is to encourage the child to form images of the idea in the

. constructed forms. They noted that the final step is to develop a .

"-not'ational system which describes the construction and yet ia free of ‘l

.

o that the learner understands the abstract idea and has a stock of

“the: manipulation and the image (p. 34) ‘The value of this approach is .

concrete -images—which-embody the abstraction _Act,ive leaming ‘also

allows the child to gqfthrough the proper sequence of concept 1earn1ng

from the constructive-active to the analytic or symbolic levels.\ There-.:.

-

fore the child is motivated by his own activity to continue to learn

L=

o e concepts which allowe for generalizations and creative behavior by the

child. S /,’:

Diene/s (1960) also emphasized that the child can best leam T

manipulate ‘and experiment with concrete materials. He claimed that the

: system‘of teacher—centered class teaching should be ‘r'eplaced' by "in‘di-‘ o

vidual learning or learning in small groups from concrete material and

written instructions w:Lth the teacher acting as a guide and couhselor

' t.'s

(p 29) :

o Kieren (1969) stated that "Davis (1967) observed that learning
from physical materials added realit'y to the 1earning situetion and

provided an alternative to authoritarian teaching" (p. 513) Vance

4 .

Cor
R

mathematical ideas and concepts by first giving him the freedom to o o

-,
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ot . /;., 3 They provide a physical means, by which the learner can..
’ begin to solve the problem or exﬁplore the concept.

. _..i become acti_vely._iuvolved in®>

o , . q
s ) .
K . . s
t v '~ i
) - - z
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. o *. | ..
¢ (1970) ,noted that concrete' materials serve sevefsl importarrb functions.

.,"

b

. 9-

A &Learning theorié”ts and’ educators agree that if a student beco'

: actively involved in . the learning process, he is more highly moti'

lation of concrete materials.

- concrete materials on. achievement in. mathematics an% attitudes toward

m'a'themetics we_re ,examined.

e,

j They provide the Janner with a way of verifying his\ “ SE
* . hypotheses and checking his. calculations independently vl b
RIPR of a teacher or textbodk. BT

. than a student who is a’ assive 1e rner.

3=

] e . [

’I‘hey create interest and provide motivation.. SRR DA

l_ '| . Coe

ped.

(p- 16)

j ¥. , 4

Y

A -

One way that students can

In ‘the present study, the effects of

>

g e

‘ [ N H ~

T " . Statement of the Problem . .. _ - ST
pl | — : ;'. — .‘:D.'-'Af e ,‘:~r .'
s It was emphesized above that students can become aetively ;

.

- 1
-

It was also noted that t:he use of concrete materials can: help motivate

A ) L

.' - the students to learn mathematics.

tigat‘fon in this étudy was to

BRER concret:e mstenials on achievement

2,
W

The use of concrete materials was’ investigated et ‘the grad.e seven 1evel

e

determine the effec?s of the use of
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arning methematics 1s through the manipu-.‘

2. They provide ‘a, real world setting for the probIem to be .
s inVestigated or concept to ‘be’ deve o

Vo

s involVed in learning mathematics through the use of concrete materials. .
Therefore. the problem under inves— .
and att,itudes‘toward mathematics. e

m,where the students were taught a unit of work on’ measurement' in .mather- )
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o Purposes of the Study. ff : ‘ -

R s ‘

Ve

W : . The purposes of this study were to develop and evaluate activi-

'
.

o ' ties to' supplement tHe unit of. work on measurement “in mathematics from ‘

°

:'the textbook“School Mathematics T (Fleenor et al, 1974) " The textbook
- “unit add the supplementary activities involved finding perimeter, area,’

-, and volume of geometrfc figures. The lessons were taught with the aid

of concrete materials such as the geoboard paper, scissors, graph

.
o

\\".’“ paper, dot paper, and rectangular solids which the students manipulated.
AN , ;
\ W" The effects of the unit and the supplementary activities on -

student achievement in mathematics and attitudes toward mathematics were

inveatigated.‘ The. attitudes of the. teachers toward the mateﬁial in the

. &

d !

“unit wére‘also.investigated.' To accomplish this, four questiohs were.

Ty I . , - - .2
considered:’
1 - L3 -

- . ~ Ty . . - . <r

RS 5 1.‘:Can'students~attain"competence with the mathematical concepts N
b : e [} - . .

h':~ ‘ . ‘Q\ N N ., oy
) ' of 'measurement' in mathematics whén taught by an activity

"1 -,_: ; ~oriented approach?
2, What effects do the-activity oriented approach to learhing the

concepts of, measurement. in mathematics have on student atti-

tudes toward mathematics? o .
) . 3.|'ﬁha§ are the attitudes of teacHers toward_the activitv oriented-
Y R N ' ., N o . . B . ) .

approach? ¢ o o . C N
K 43 ~What are the ptoblems involved in teaching measurement by the

B activity oriented approach7

T
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i ) o ~ . Rationale for the .Study i . -
b

i Many educators believe that how a topic in mathematics is taught

H

v s is more important than the content of ‘the topic itself. This view‘is

. "” - . ’ ) '..
:f' K supported by Dunn (1976) who noted that "what'constitutes the subject o A'\>\\\
~47; matter of study is unimportant in itself but that the vital thing is o

the activity which it stimylates" (p 109) One approach to making

. mathematics atimulating to students is through the uge of concrete

) materials.
! P § o A ' - e o P

Educators'and learning theorists have made claims for the use - - Y

"-of'concrete materials.in teaching and learning-mathematicsfu Kieren- ’ ,

(1969) stated that Biggs "claimed superiority for a multimodel environ- B o \\'

- -
-

. ment for mathematics 1earning over a- unimodel environment which uses D,

s}'nfilz only ocne type of manipulative materials such as Cuisenaire rods
(p. 514) " The use of a wide range of concrete materials in teaching
f ‘and learning mathematics 1s also supported by Dienes (1967) He \ .‘
. suggested that a mathematical concept can best be- developed through the .
use of multiple concrete and game—like embodiments. Dienes (1967) also .

-claimed that the use of ‘varied concrete materials in mathematics learning:‘

‘can help the child learn to discover patterns and relationships among

~

mathematical concepts. , R Co L

Educators and researchers have emphasized the need and urgency

for research into the use of concrete materials at all .grade levels.
Kuhfitting (1974) pointed out that "the relative merits of teaching by
' the use’ of concrete training materials, as opposed ‘to teaching abstractly,
‘has received‘increased,attention.from educational Tesearchers ‘(p. 104).

. The urgency for research into the use of concrete materials has also
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bébn emphasized by Friedman and Kieren.\\Friedman (1978)'noted that "we

should increase our efforts to determine those situations in which the Vi

strategy (manipulative materials strategy) is most prémising" (ps 80)
Kieren (1971) suggested that we have ‘a long way to go in research before
. T\\‘T—‘;'
- we can answer “such questions as "For whom, for whi<: topics, and with
; . ] Lo
rﬂhat materials are manipulative and play-like activ ties valuable°" L
(p. 232) o e N
lln the present study, the effectiveness of " concrete materials_
l : .
wereleraminedﬂat'the grade Seven level‘with,the concepts off'measurementfl
. in,mathematics._ o c B
"’.df _ . Definition of Terms' -

:

Attitudes toward mathematics. The score obtained by the student

] on the.'Scale of Attitudes toward Mathematics developed by Aiken

bt
. - L - - PR L . : . [ N .
) N o
- . - ¢

Mathematics achievement. The subject s score on the achievement\r'.~"

ERERY
~

tests designed to determine the’ extent ‘to. which the objeetives of the

unit have been achieved e ; - - ;

e
V

Activity materials. Concfete materials'such ds geoboards, .

7

rubber bands, paper, scissors, dot papér, graph paper, and rectangular

‘ﬁSQlids that the,student‘can manipulate.

i

’ f"‘ Activity~hriented instruction. An instructional approach to

S
teaching that uses activity oriented materials where the\ tudent is

\:

given the opportunity to work with the materials. B 'ulj,"‘ o

o
t .
» - . -
. s K R . ) \ — - c
’ . . P
. e AW ; . R
I ¢ ’: . . AN ..
. -
. ' R
1. . !
A - .
B
[}
. - e x
/I -~ N .
e . o '
¢ ' Y '3 ¢ | .

RS ._,»_._._/__._T. [ B i o . )




o g s Ll

e N

l}f' i :-j:;
. Thi; St;dy was designed with the following limltationS'll‘:
;;:'l.;‘The sample for this study consisted of two intact classes of 30
. a
‘ZJ grade ‘seven students selected from one high school in western .
Newfoundland. Neither the’ students nor the’ classes were randomly
R l‘chosen.;l{(f‘;’t‘; R Lﬂ: 'ﬁ' o \i ‘ ';' o '

2. The study'was*conducted over a sii-week period

o~ ' . . )

A

at the grade seven level. - SRR B N
. ' o v ’ T ; C
b The instruments used in thejstudy to test for mathematics
;achieyement'were.conStructed by ‘the inVestigator and were mot
T . & / . ., .

standardized tests. However, they were designed to test the

- i

behavorial objectives of the unit (Appendix A)
Sl ¢ Oupdine of;the Study A f::ﬂ jf : :";':i‘
e S .o - - - N -

In Chapter I the purposes of the study and the ratdonale for

"‘the study were - discuSsed The/delimitations of the study were alsu

'\.,,procedures that were'followed in ¢

'noted.. Chapter 11 contains a review.o
'that:were,used‘to chlect and .

,inﬁChapter IV In Chapter V the conclusions that were drawn from the

I

the related literature. The .

alyze the data are presented in Chapter -

ALIII.' The results obtained from the\analysis of the data are presented

-

*ﬂstudy are summarized ‘and implications and recommendations for further

.:fresearch into the problem are discussed

.

Se

..3;, The study dealt only with one unit of mathematics—- measurement'--

ducting the study and the methods 'nf‘J

»
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| ‘ - REvIsw OF RELATED LITERATURE -
’ ST Research studies reiating specifﬁcally to activity oriented
. ] y 3

T ”]tnstruction at the grade séven. level are scarce and the results of the >

.4.
LA

~7studies that have been done in this area are contradictory. In thié

. s &z f N
if S 3"J‘ . chapter, the’ :esults of two groups ofﬂstudies that deal direEtly with

actiwity learning or the use of co crete materials are discussed

e,

The

.first group of studies is concerned with comparisons between - activity

.Qhoriented instruction and other methods of instruction.
N N

‘of studies deals with the effects of the mathematics laboratory,

activity approach to’ instruction, on ach{ivement in mat ematics and

S ‘-.}-‘-lfattitude toward mathematics R S 4

‘o

il,ﬂ~_ Studies Involving Activity Oriented Approaches o

oT mo- impact in many schoolsLSimply because much of the new material

--was still presented in the traditional expository manner. In this

L S ,‘light, the effects of activity oriented instruction on achievement in

"mathematics were examined. Since this study was conducted with seventh

1
. . Lo

'igrade students, the results of studies conducted with students ;t\or c

i
.

"<near the seventh grade were examined first.

7~{".~lhx -‘; a activity-based teaching approaches, including studies dbne on, the use f

T e [ N v o . " e N i B )
. . . N . . . . . . e -

[

Suydam (1978) reported on research conducted in grades K98 on.

The second groupm

: Kline (1976) argued that the ne mathematics movement had little -

e
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' _ment than do non—manipulative _lessons. The use. of both manipulative

‘materials and pictorial represen‘tations‘ is\highly effective while @ .

‘ as when activities ‘are not emphasized" (p. 155),

'dimension, omly verbal references were made tG ﬂthe coin models. E:

~

oo

. '."of manipulative materi'als. She reported that lessons using manipulative

) i
materials have a probability of producing greater mathematical achieve—

W e
4 “

'_symbolic treatments alone are less effective. Suydamastated that "the

K . L...

use of materials appears to be effective with children at all achieve-

. \

ment 1evels, ability levels,t and socioeconomic levels" (p. 155) Pro- -
grams using the activity oriented approach and the use of mathematids

laboratories ' can be' expected ‘to result in achievement- at.,'l_east as high

Kuhfitting (1974) investigated the\effectiveness of. guide‘d

discovery (learning with some - help from the teacher) and concrete '

- materials on mathematics .learning. Thiss method of’ instruction was .’

compared to an ablstract-.method of learning without the use of.concrete.

N
P

materials. Forty grade seven students W t least one standard

_deviation above or below the mean on t 70 mathematics achievement tests

were randomly assigned to one of four g ups y:ith five high and five

low ability subjects in each group. . The methods of teaching vere

-'-labelled as - concrete and abstracty on the learning aids dimension, and

' "'. maximal and _-intermediate guidance on t}hek disc'overy dimensiona, . The,

N
‘

learning task involved '.converting'Ame.ricjan to old i‘nglish ‘currency and

vice versa. The learning aids were‘models of 'coins. On the abstract

Y 4

ficant differences were f0un'd n favor of céncrete materials and nter-



CRT 3 Johnson (1971) (studied the effects of three treatments on the

I L. RS .y . . w . ' s . .
‘resn\lt‘ed An significantly greater transfer than ‘the abstract treatment

on’ transfer.“\k oot ot e

achieve‘ment of objectives relating to perimeter area, . and volume by .o

o -

A 10 .‘
. _ _ 1

2 . . . :
. . " . '
L f
PP . o .
2 LN

the posttest and retention test scores for the maximal guidance subjects

. 0
A . . Jat. s
Kl N ., ..\"'l, ' 1‘

- on’the retention‘test.- No significant differences wererfound between S

. B
b -~

. ' R L L ' ot N . [ S
- \- L -
» . P .

‘w - 1

"

‘;fourth fifth and sixth grade students. ThHe maxinum treatment used a

{
.semi-programmed text constructed by the experimenten‘ with two sets of IR ‘ ;'

L

1

!

- ‘concrete physica_'L models and instruments for each ubject. The moderate

- ‘illustrations were removed and verbal descriptions substituted. The

‘.l"av?thor reported evidence th‘at a' high degree of .concreteness .yields S

cant dif'ferences were found between the symbolic group and the semi~

significantly higher means on achievement of objectives in the topics 4
taught upon immediate measures as well ag higher retention on subsequent

:measures.. " e ) ' N L T ‘ ‘ Come

‘topics on number bases, properties of even ~and odd numbers, and divisi—

.\\ R
l.- ¢ R

treatment used the same semi—programined text but without the models.

The minimum treatment used the same text except that all drawings and

4
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Another study which examined the effects Oé conérete materials' N

1

at the grade gix 1eve1 wds done by Carmody (1971) :He~ investigated the .

W .

assumption that the use. of concrete and semi—concrete materials can. Y

-

'~contribute significantly to the 1earning of mathematics at the elementary

. - ‘ Y(" .
'school level Three sixth grade classes were randomly ass:ﬂgned to three ’

}
:experimental approaches—-the symbolic approach, the semi-concrete !

approach and’ the concrete approach. The material taught included i

a

EOY

bility tests based on the decimal representation of numbers‘ Signifi—
1

l
¢
L
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concrete group ‘in favor of the semi-concrete, group on'numeration and ' ' .
.,'two transfer tests. .A‘significant'difference»vas*also found'in favorlf

of the*concrete aids group over the symbolic group on. one transfer test. oo

”concrete groups. e ' :\55;‘, R . P —

l‘learning packages that utilized paper—pencil type problems. It was

:"also influenced by the ability level of the student. Since Suydam

tive with children at all achievement levels, other studies conducted . :”"f}

. '. . . N PR - T X
e’ . - D . . L ' - oo . )

P ‘o . o o o T ’\

No significant differences were found between the: concrete andﬁthe semi-'“~“

5

‘ Purser (1973) conducted a study to determine if certain manipu—

1ative activities using measuring instruments were associated with - “‘J.\f -

‘student gains in achievement and retention sceres Ain mathematics at the

I

o seventh—grade 1evel. The experimental group received learning packages:

Ca . ~

that utilized manipulative activities while the control group received
. G

concluded _that students of all ability 1evels in the experimental treat—

ment'achieved significantly.higher scores on ‘the posttest and retention G

:

:test than students of all ability levels in the control treatment.

The results of the four studies already examined indicate that

the-use of concrete materials in the teaching of mathematics can be

: - -

effective depending on the amount.of guidance given to the student.~ The b'

' effectiveness of-concrete materials upon achievement in mathematics ia

e

l

; (1978) indicated that the use- of concrete materials appears "to be effec—

”with students.at grade levels other than the seventh grade were examined

'These studies compared the results of activity oriented instruction to - i Tl

©

expository instruttion and gave’ some indication of the grade levels at

\ .

' o s “

which activity materials are most effective. .ot
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Davidson (1973) measured the impact of concrete materials when :" -

'used in conjunction with the textbook dn mathematical concept under— o

standing by - third and fourth grade children. Children in the experi-—

L £

‘mental group were introduced to all concepts. through the use of’ concrete o ;
_,‘materials followed by use of the adopted L\%ﬁbook The control group L sl :

did not use concrete materials, but they dideyhse the adopted text and ' -

£

'drill materials. Among grade Ehree children, the experimental average— '
L \.«4 ’ o

,\‘ o ,low IQ group had significdntly greater conse,rvation responses than the - =~ -
. s Co

control group. At the grade four level, the high IQ experimental group

. \
" had significantly greater conservation respon es on the 'Conservation

e o of Length" ‘test than did the control group.’ .

Res;ults supporting Davidson's conclusions weré, found by 'Tone}'7 Vn"

. '(1968) who compared the 'achievement in" underst -ding ) basic mathematics

.‘between students who individually manipulated th instru tional materials '

gnd those who saw only a teacher demonstration 0 the same materials.

: . *.Grade four- students. were randomly assigned to two groups.
\ lesson was taught to each group by the investigator. The p sentation. )
' TN _of the lesson differed only in the manner in which the instr ctional

aterials were utilized. The - experimental group wag given the materials

- '

d-to manipulate individually while the control group saw’ only a teacher

presentation of the materials. Toney reportedthat there wer' no > .
, statistically significant differences on the test for underst .ding of - : .

’, basic mathematical principles and the test for general mat.hema ical e

S achievement. However, the group using individually manipulate materials' \)
B made greater galns in.mathematics‘proficiency scores . than ‘the group e .
o, j’ © seeing only a teacher demonstration of the material'onlboth measuri_ng“ -
0 \\ ' R " o I. ’
o ‘ - ROt i
' Xy '



o -.materials i\i

. these mater

i both teachers

e

[

Ot er studies indicated that student manipulation of concrete '
not always more- effe‘ctive than teacher demonst.rations of ..

als on achievement in mathematics. ‘Bisio (1971) compared.

’the effectideness of th'ree methods of teaching addition and subtraction
|

' .“,of like frac&ions to fifth grade students. I‘h treatment A, no manipu-:-‘ :

.

‘\

. lative materlals were used.\I\n&eatment B the teacher used the mani-,: .‘l

\pulative materials as ‘a demonstration for the students. . In treatme?t C, ( e

-

and student,s used the manipulative materials.' Bisio :

e e

' concluded that children taught addition and subtraction of like frac— T

a
N

' tions with manipulative materials were at least equal on measures of a

0

) tes\t involvingl addition .and subtr‘actiqn of like fractions to students

cposttest,;scores,.

‘the manipulative materials were found. S

»1 fifth and sixth grade students.

R week apart. .

“

taught without} the use of manipulative materials. ' No significant

i

differences were found between groups on the individual interview a.nd

No indications of unfavorable results from the’use ofj
'More‘ ‘positive results with the use. of concrete"materials'were'
N

found by Bring (1972) who investi’gated the effects of concrete activities "

- on achievement of objectives in metric and nOn—metric geometry with

Pl

-

The students were divided into two
!

groups characterized by the amount and type of concrete activities they . -

were exposed to during the experiment. 'IVO posttests were given one

Bring reported that students An- the concrete activities -
s N . °

classes achieved higher means than students in the /deprived classes

R

(classes which did not use concrete activities) but the difference was ..

significant only on posttest II. T : L .. o

.:”‘..l e 4v",.“'.*‘




,abstract, yerbalized, deductive method with concepts defined and pre--

,‘ Positive results wergmﬁlso found with concrete msterials at. the

high school level. Sobel (1954}%investigated the relationships ‘between

Iy
P 5

gthe learning of certain algebraic topics and their methods of presenta-:'x

V;Jtion with ninth—grade algebra students. \The methods were (a) an .

¢

-, sented by the teacher, and (b) .a cdncrete, non-verbalized inductive

’

iprocedure with students guided‘through experienoesinvolving applications, .

N

to discover and verbalize concepts., A significant difference wag found a

A

in’ favor of the concrete-discovery approach an mathematics achievement b

involving concepts and skills. )

Monier (1977) investigated the effects of an activity approach

‘to teaching geometry in certain high schools of Afghanistan. The atti—
| :vity approach involved a learning process using solution keys and prac-d‘
.‘"Ttical activities to’ supplement lecture and textbook presentations. Thisw
ractivity approach was compared to a traditional method. of teaching which “

~consisted of lecture textbook and recitation based on memorization o

only. The results indicated that in comparison to the trhditional

approach the activity approach significantly helped students (1). improve,

their performance in overall understanding of geometry. (2) achieve

“higher levels in creative thinking, (3) develop greater ability to -
4 texplain geometric problems, (4) develop the ability to recall geometric
f;concepts, and’ (5) develop greater ability in setting up complete proofs:
:f for geometric theorems. . ' .
~Wi1kinson (1971) examined the effectiveness of using supplemen-‘j'
‘Itary materials in ‘the teaching of eighth grade mathematics. The supple;.h

' fjmentary materials were mathematical objects, fiimstrips, and films._ '

[N




"Wilkinson found that students who were taught mathematics with the use_

Coe ' ]

of supplementary materials did not show a significant gain in. attitude

uover those who were taught by - the traditional method {Using supple-.'-

L mentary materials to teach understanding and concepts of mathematics~to
"heterogeneously grouped students produced a. significant gain .over those ¢

/ .
.,- '

‘ who were grouped heterogeneously and taught by the traditional approach. e

N Two other studies were’ examined fpr the effect of concrete .'“
T LU o |
: - . ny

r

oL materials on 1earning of mathematical concepts and no ignificant

L}

, :;:differences between the activity approach ‘and other approaches were N

e ment A involved exclusive use of the textbook- as- the only mode of

s .

‘,instruction. Treatment B was the activity treatment and involved exclu—
‘ L] v

’_sive.usewof instructional nodes’ other-than the textbook. Treatment C

E l'was the enriched tre'atment.in 'which the textbdok was »supplemented by

: \ enrichment activitiés from treatment B. Johnson concluded that activityw

‘ 'oriented lessons in seventh grade mathematics did not result in improved

“achievement over exclu51vely‘textbook—based or activity-enriched

'

o .~instruction. .No differences were detected in achievement between acti—"

i

'vity enriched and textbook-based instruction.t Low and middle ability

I'e

1;,fﬂff/;lstudents were aided in the learning of ‘some, concepts in seventh grade

f

35', mathematics by the uge bf activity oriented 1essons..

'(

A study was’ carried out by Trueblood (1968) with fourth grade

\

students to determine whether the students would achieve and retain more"

,‘by (1) manipulating visual-tactual aids or (2) by observing and telling N

e e P S R PP

found.. I ?. PR l..'-*‘ I AR 'f;5"“ \\lj\f“
Johnson (1971) conducted a study'to identify the effectiveness f"'.
o ﬂ':;i' ,'\-of using activity oriented 1essons in seventh grade mathematics.. Treat—:

b '
0 ""
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1‘ significant (p'= i'd)u‘ Alsohthe pupils taught by the second approhch
":f did not retain significantly more than the pupils taught by the first

Jlapproach.. Both approaches resulted in a high degree of retention.
'-r;'oriented method of instruction, the majority of studies that have been BN
""”'examined in. this section have found results in favor of the activity

.joriented approach.‘ It appears that activity oriented instruction is /

:-{of the activity approach. From the studies’ examined in this- section,

feffects of concrete materials upon attitude and achievement of seventh

' .grade students in mathematics.‘ '

o are designed to lead to the development of a concept or the discovery

ﬂit appears that the. use of concrete materials can be effective in ”; - N

:helping students achieve in mathematics.‘ This study examined the B

o
/

' Although ‘some negatiVe results have been found with the activity

- ...».

';effective with certain groups of students and with certain variations . ‘/,; Zw:: ‘

E - : A l"} \$

I

f oy

.-. vt "."_'4,

a .

- - .
T, - L - . . . 3 .

- Studies Utilizing:the Mathematics o “:; o
" Laboratory Approach‘~ A

i

P

The next group of studies that were. examined dealt with the

effects of -the mathemaﬁics laeratory approach upon achievement in

mathematics and attitude toward mathematics. Since instruction through SR f. )

/)

the use of the mathematics 1aboratory is based on concrete materials, .

results of studies done in this area vere, relevant to this study.‘.
‘ .\'

Vance and Kieren (1971) pointed out that "laboratory activities '

]

’- . o o ) : ' N : L ol L0 .
' . . PR -, T . ..
. - . . B . .

0 - U

( o
‘ %ﬁ . : . .
ﬁthe tcncher how to manipulate ‘such devices.; The 1essons inVolved expo—~_‘t
o nential notation and non-decimal bases. The pupils taught by the second
: W Vo . .
'approach scored higher .on the immediate posttest than the pupils taught .
by the first approach. However, the difference was only marginally : Ut
' . R
Y




,

R ‘ N Y : : -
L i'f.of a. relationship" (p..586) The concrete materiais serve to create

L 'interest and motivation snd to provide a real world setting for the Co

A‘. « - .o _’,\9-.

'solving of problems or- the investigation of concepts. The students make

» - ,
3

" use of physical objects or manipulative devices that wial help them iizi Zi.} ‘-iiﬁ;;-

- xen;eriment and collect data relating to problems and . concepts. -i‘_;?.ﬁ:f'f:'- frwﬁj%av

s "”*(1,:.d }h‘ The laboratoryhmethod of teaching geometry was compared with‘a S
'more conventional approach bylhilhinson (l971) ) The study was done with_:i.5 J;
“sixth grade classes. The 1aboratory units contained work sheets and ‘ f_ﬁji,“'s.fﬁis S

'hmanipulative materials. The control grqup was taught by teacher and

Wilkinson reported that students taught by the laboratory p;o "

"y S N

itextbook.

R [

Tmethoﬂ did as well as the conyentionally instruc:ed students on the r_f: i ;f~tfl};;;*f”
However, the laboratory approach did

geometry achievement posttest.

not significantly affect pudils attitudes toward mathematics, but the

,,:i7. - method appesred more effecdive with students -of low and middle intelli-.,'

T e gence. S Y PR Z" D {‘7 o " . e I
e T BERESe o : . » SR ‘-

The results of the study by Wilkinson indicated that the 1abor-‘;.""

\ atory approach to the eaching of mathematics appears to be more effec-:' e

*tive with students of/average oFf below-average mathematical ability. ’

R s

' The results of oth/7 studies examined indicated that the mathematics { B RSN ,33:1

.laboratory was not more effective than ofher approaches to teaching "."_. Lol T
| , L . R

. . - . . t .'
0. . o

-

- e,

jmathematics., _,/f_

Kujawa (1976) investigated whether a supplementary mathematics 1 . s

v

”a'grade students

'

K'Students in the experimental groupoattended a mathematics laboratory ﬁ‘ ‘T . i,f},s-‘

- : ' T v
for 40 minutes a day, three days a week for a period of 15 weeks, Ths T RN
X ) ° - ! . o . [ \', . ‘.va ‘,,"":“.
W - JE . :_;. ‘. ’ . . . -
T ; . [
. . S i - S AR
t ° - R : ',l

labora?ory made a significant difference in fourth, fifth; and sixth : ”_2 2 ~:,i:ﬁ' .

mathematical achievement and attitude toward mathematics."“;‘, ﬁfvh"':“



mathematics laboratory was supplementary to: each student s regular

.
'
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. .

mathematics.dlass., Motivational and remedial exercises were provided

4

A . . . .
for the‘students. ‘The activities utilized ‘were - games, programmed
. . ‘.

materials, diagnobtic instruments and puzzles. The researcher did all

the teaching_apd grading. The laboratory was divided into three sec— -4

Il
o9
i : 3

- tions. (1) structured activities, (2) semi-structured activities, and ‘

\- :

4~(3) free- choice activities. Kujawa concluded that no conclusive evidence

L

was found to suppbrt the supplementary mathematdcs laboratory. as an .

insfructional approach. Z

Ropes (1973) studied changes in the attitude and performance of

elementary school students after they had used manipulative materials

:

" and related activity sheets in a mathematics 1aboratory.. An experimental

i

‘mathematics laboratory wag established in the second and sixth . grades

~of a New York City elementary school. The experimental groupsiwere

-z

"instructed in a mathematics laboratory which contained a variety of

‘manipulative materials and activity sheets related to’ each material. . .

— - N

During each laboratory- period, students worked in small groups with the
7 o
activity sheets, and self—direction was emphasized. The control groups

had no laboratory experiences and worked in regular mathematics classes, ¢

o

‘The.authors found that students exposed to laboratory em%erien;es showed

‘no significant change in overall attitude toward mathematics when com- .-

’

;pared with students not having laboratory experiences. However,. analysis

‘of the results indicated "tHat mathematics_laboratory students developed

'3 ) ) . -

a gre' t awareness of the enjoyment to be derived from arithmetic and

"L v

‘dn in reased liking for'that ‘subject.” Mathematics Laboratory students
/

.

'did not score highar on a standardized testathan the control _groups.

\
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" room setting. Both groups were taught: by the same teacher and l_aboratory

".'ficant difference in a

E at- any ) level.
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Similar results were."found by Smith (1974) who investigated the

‘ extent to which mathematics laboratory experiences helped middle school

'students to gain in mathematics achievement and to develop more positive

[

.vattit,udes ‘toward mathematics. Sixth, seventh, and eighth grade students-

were chosen for this study. Laboratory activities for the experimental

. . : d *
. ‘group'were de’signed to correlate. twith the obgectives and leSsons of the "

H H

' regula"r mathematics class‘.es. The control group was given conventional

v‘mathemetics instruction with the same objectives in"the regulaf class—

instruction was compared with non-laboratory instruction. It was found '

3

. that laboratory instruction in mathematics did not significantly affect

y X

the attitudes .toward m thematics of middle school students and no signi-

i

'~

Vahce  (cited

e laboratory program on mathematics achie'vemen't Six classes of seventh

and eighth graders rotated on a once—a—day basis through ten activityl ; '

lessons based on the use of. concrete materials.* Tests of achievement 4

'~retention, \and transfer indicated that the students did learn new mathe- .
matical /ideas through ‘the laboratory approach, even though they learned

. slightly.less than the’ students _taught in the classroom situation. )

However, student reaction was more favorable to’ the laboratory setting

: than to the class setting. o ’d

iBesults of ’the studies exa:ﬁined indicated that the mathematics T

n‘
~

laboratory can help students 1earn mathematical ideas. Vance and Kieren

©

a

ievement scoresbetween the two groups vas found |

Ay

Vance and"Kieren,.197'1‘_)' studied the"effects of ¢

/ (1971) pointed out that the mathematics laboratory promotes better atti—
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‘twelve items were negatively stated.; o
- was 96 which indicated a most positive attitude/to/ward mathematics. ..

) mathem_atics was zero.
oo . {

L Teacher Questionnaire L : R L I

j,grades 6 7, and 8 of randomly Selected middle schools in Tehran.‘ The

o reliability coefficient for the scale ranged from .81 to 91.

:. The scale consisted of 24 items which were designed to assess

‘ﬁ
-

‘student attitudes toward mathematics. The responses for each item on

the scale ranged from strongly disagree (SD) to strongly agree (SA)

s

Twelve of the iten;s on the scale were positively stated while the other

N

'

The‘ highest possible score that could be obtained on the scale
/ .

"‘_lowest possible score which indicated a. most negative attitude toward

To determine the attitudes of the teachers toward the instruc-

Ll . I

tional materials and the supplementary activities a ten—»item question-
_ naire was developed by’ the investigator. This questionnaire is found

in Appendix E.. It consisged of« ten questions which were designed to

-

elicit teacher reactions to the usefulness of the supplementary activi—-

T A - o

tiés as well aa to the activity approach to teaching mathematics. "
) - ~ - :Procedure

N
¢

The unit on measurement including the supplementary activities,

4

- consisted of eleven topics which were taught over a six--week period

The unit was taught to’ two grade seven, claSses by their regular mathe-
w ‘o
matics teachers. The students were taught eight periods of mathematics

S -




& N s i o . d.
r | — ’ ' » —y 2 26

per six day cycle. Four of the mathematics periods in each cycle were a

t 35 minutes long while the other four periods were 40 minutes long. 'No

T4 * 0

s

M ;hematics periods were spent on. each supplementary activity except .

or activ1ties 5 and lO which took three periods to complete.x' .Twa

.p.

periods were. spent on testing.‘_ The remaim.ng periods were spent ‘on the
textbook material. FUE L . ' , _.; H _' ey ’_

/ Eor e\ch topic,/he——concrete materials indicated in the teacher s

manual of thr(tbook School Mathematics I - as well as the concrete o

materials needed for)each activity, were given to “the students. ;" The h

5
:

. "l N “

obj ective and procedures for each supplement:ary activity were explained

SN A to the students by the teachers., While the students worked on the acti-
A L v-ity, the teachers szered any questions asked by the students. The
- teachers also gave individual‘ help where necessary.. The supplementary

¢

activities were’ used to assist in developing some concepts and reinfor- ',;
A I cing the leaming of others.

At: the end of each topic, the teachers assigned the appropriate

practice exercises and- homework assignments. .

-

The achievement tests and student scale were administered to "'

TI the students by the regular mathematics teachers.‘. The student attitude B

scal was given to the students .as a pretest three days prior to the

SRR B rl . start of the unit and as a posttest three days after the unit was ‘com-'
. e pleted. The. first achievement test was given to the students after fiva
L ; . .,, ;-.': topics had been completed. _The vsecon_d “hie"em,‘?“t,t'?“ was. gliVen E'“:‘ -
- S “the completion of the un:lt. , . - ' '

v e During the teaching of the unit the teachers kept checks on ‘

student progress and indications of changes in attitudes toward mathe-—f
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‘ ._‘“"_ :matics.‘ )'This; was, done by having the teachers make coments on class o 2 ” '
: K ~,_"":;”.f:"..‘.ﬁPrOgtess and attitudes toward the instrucbional materials. - B R
. R ‘ . The investiéator kept 1n daily contact with tﬁe teachers snd ‘, )
e '.:‘"‘*helvd‘ regular conferences with’them.‘ During these coni:'erences‘,‘ .t"he -
:investigator. and the teachers discussed any problems encountered with- \
; L ', IR the unit or the supplementary activities. Student lprogress and changes IR
) ".in attitudes were also discussed at these conferences.- During the - ' “.;4
teaching of the unit, the investigator provided the teachers with what—_‘_.v,‘i"'f_':'
N R . . : s e e R i
' ;,;le ' ever help and advice was. needed :', § . : :‘~: o , \= /
. .1; ‘j'- At the completion of the unit both teachers were asked to E g x
: W comp'lete the teacher qUestionnaire. - “’v o e 0 ‘.‘_:.f‘-‘ . '
. [ o Two’months prior to the implementation of the study. -a pilot e -)‘
/l study‘was done with ten regular grade/eight students. The purpose of ‘ O N
.. o S this pilot study was to evaluated‘the supplementary activities. This R
NG : . - evaluation served to determine any prcﬁ:lem thst might be encountered i ' ': Y
- / with the supplementary activities and any revisions that might have to-.'v g , :
2 FUT helmadE-. L x, _— i"‘"l' " :
y : h .';‘( l n-“‘; ‘A ; The supplementary activities were 1ncorporated'in the unit on ’
‘ F lmeasurement' in mathematics at the grade eight level by the regular . e A
; . mathematics'teacher.“ After completing the unit, the teacher was asked:z' s AR
, L .‘ii}i-‘: : to.evaluate the supplementary activities by completing t.\he sections of’

_th teacher questionnaire which dealt with the supplementary activit:t.es. : s

L 5 Lo The teacher noted that the activities supplemented the material '

) R ‘ in the unit very well... He indicated that the supplementary activities S N

!, ot “ h ! . .
. ( W
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mentary activities were also clarified. col T e
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To answer question (1) Can students attaln competence with the

methematical concepts of measurement in mathematics taught by an '

-

activity oriented approach? two achieyement tests Were administered to

5 each of the 30 students.

, investigator to’ evaluate the objectives of the unit. .', '
Bloom (1968) stated that perhaps over 90 percent of students -

L. .
4 . 4 T
can master what we have' to teach them. However, since'the students in-'-

o i «
Cee ot [ A

this study vere described by - their teachers as below average in general

school achievement, an expected performsnce of 904 on each objective -

B .

was considered too high. Therefore, it was decided by the investigator

" and teachers involved in the study that an expected performance of 80.4

'for the students on each ubjective would be more realistic.

uﬁ‘.‘

.' . '. . O The sub-items for each objective were classified as com utation,

-‘ in. order to determine whether_ the -SQZ perf,orma.nce. level was ech:!.'eved s / R

"

- g T . : L
‘ comprehension, .or application., The averege score for each sub-item was
) celculated to determine whether the 807 perfomence level was ac_hieved

: for the sub-itemS- : ;' B .' | : -.: - \(

o A percent score vas also calculated for the set of computation

+

T sub-items the comprehension sub items and the applicetion sub items

' .
-~ -

. T . co
' -

¢

for éach class of/sub-items. " L

"To dnswer question (2) What effects do the activity oriented

P et . .x

approach to learning the concepts of measurement‘ in:mathematics have

on student attitudes toward mathematics?,

°

) 'Scale of Attitudes toward

Any questions which the teachers had concerning the supple— ,

These achievement tests were designed by the " -
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T ,Mat“l‘lel‘:‘tmj_‘i.'qs, Hdev‘el.dped b}' Aiken (1979) was ad.miniotered to eac‘h’ TS .
,: - 30 stndents. This scale wae given es ‘a. preteet and ae a: poette
o B o In order tor analyze the student attitude scele data, the follqwing \ ,.
4 ! .
, ' null nypothesis was considered. 'There is no significant difference -
‘: L between the pretest attitude scale sco‘res and the posttest attitude a an L w
} o . tcale scores. . This null hypothesis was teated using a dependent t-te.et. "
) ' e To answer queetion (3) What are the attitu _‘:‘of teachers ‘ S
{/'," - B . toward the activity oriented approach? the teacher questionnaire was”'; ‘
’ . : I ' completed by the two teachere ‘after~the' unit of work on‘ measur:ement '
. had been completed v “ , S \.‘. ’ v' - o A
37 R : ; ‘,'..;‘.}‘,:-- -' The reeponses made by the teachers to“each item on the question—
1 . naire were examined. The reacti‘ons of the teachers to the ectivity e
approach and to the usefulness of the supplementary activitie%vere;i :
. L noted These responses are outlined in the analysis of the results 1n G ‘
\ " Chapter IV. ‘. ‘i . _" ' ' S
| . T answer queetion (4) What ere the probleme involved in R |
- ’j.' oL teaching measurement' by the activity oriented apqroach? the teachers“t,:ll"’r ",_»‘ AA PR
. -, B - were aeked tc; "make comments on student perfor’mance' end attitude chanéee '-"i“ﬁ,; « - T
e . e e e e .
e T toward mathematice during tlhe teaching of the unibt. The teachere were L
. kS . aleo asked to note any probleme they encountered with the unit or the ‘ r B
| supplementary activities.'-, Question (8) of the teacher attitude q.u\es-. i
. ) tionnaire asked the teachers to discuss a.ny probleme encountered duririg ‘ , |
.‘ the teaching of the unit.‘r ,"J :.‘ {'.‘. ,, ‘:4--}:‘5 3 , : , ;
o These problems .z:re stated in the analveie of the resulte in
TR Chapter IV 7.‘ i '. e i | :
LN R
- , i e \v;‘ ,f‘\.u.,'"m e m-;or.u-i‘.:-‘n:-frr ‘ x v kbt m‘ri,‘,‘.«,g.,nn;;i.j;_)‘,‘..T:...i,-;‘,;:."él.n\;vf‘..-‘.,;'.-,.;.,.rfwt.;-,',,\.) o
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| o ' CHAPTER IV . : o .
L L : o E- o N ].-" ) ; .%j.' i
' . ANALYSIS OF DATA . o
o In‘this chapter‘ the'date.collected.during the investigation:ia

reported. The results of the analysis of the data relating to each of

the four questions asked 1in Chapter I are stated

' ) : ’/‘"‘4'.;
- Student Achievement

3 ' -

.;To answer queetion (1): Can students attain'competence with the

' mathematical concepts of 'measurement' in mathematics taught by an.

'activity oriented,approach? an‘analysis of the results'of the two
achievement teats was performed. In Table'Z the data for Test I is’

.t L

given while the data for Test II is reported in Table 3.

1

v ]

-
R

feach test is givenf 'The items onieach test were_classified as conpu-,f

* -

tation, comprehenaion or application. The average saore for each item-

is reported in the tables. ~These scores are nlso shown as percentagea.

The tables also contain the number of students who achieved 80% or more

on each item.-; L o .

Il

Question (1) was answered by comparing’ the performance of the -

i RY

students on each objective to an expécted performance of 80Z. Question 5

~ o

. on- Test I corresponding to objective 5 was the only question on which
i - <

|
the students met the BOZ criterion. The obaerved performanbe on the

computation item of this question was 93, 8% while the obserdéd perform-.

¢

. ance for the application.item was 10.3%. HIRI -
v ° 0 - .. . \
oy . . 032 R
.'lb - ' ) )
e | .
L e A R P ---—-..._..-..p‘n;.. T SRR -

'y In ‘each of‘Tables‘Z and 3, the_score'gssigned to.each item on -

-

e
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"»The‘éoz-criterion mas-aisorachievedfonfthefenb;items.ofISDme of.7

.;.A“

the other questions. The comprehension\items for questions 1 and 2 on ;ff«nﬂ

. R '
\. y .

Test I had observed performances greater than 802 The students also

ey N

achieved the expected performance of 8OA on computation items 3(&), ,f ﬁu' L :QJ

4(c) S(a), an& ll(a) The students achieved less than BOZ on all of ﬂ( 'rj;4—;—+f_+;"

v

'fvi the application items.A.zl’“~}' .fp.fﬂf - };iﬁ',is:",.‘ ﬂfja‘Aﬁ”;:._fh‘.‘ffﬁf‘”; A

Of the 30 stndents in the sample,'the number reaChing criterion 3"f. ii
i:i On “the’ 1ndividua1 COmputation items ranged ééom 7 to 2;' For‘7aof.the1 i"W; R
13 CONEUfation items, over two—thirds.of the studenta.reached criterion 5‘{‘:-%”
Lon. the individual itemS.. hg:'::..f ::‘ : : ;—r‘~unﬂ{r i'; e :tl :?“ltiffﬂi}fiﬂ e

Th? number of students reaching criterion fbr each of the com— ;§$T .:}f'“frj ~.;

prehension items ranged from 5 to 23. The range for the application j.rl' L

items was 7 to- 20. TWo thirda of the etudents reached criterion on fourl‘ s

of the individual comprehension items and on one application item. Over .

half of the students reached criterion on 7 of the'8 individual compre—' ) L

hension items and on. 4 of the 7. individual application items. - In order' li?f,:':i)?'v’.#

to compare student achievement on the'three classifications of items. T iih .

Table 4 contains the percent’ecoree for the computation items; the | f_ |‘,; 2;“gn -
:; comprehension items, and the applicationeitems for each of the two o T;

achievement tests. The total éeécent ‘score for each, class of. item ia :sﬁf,{ﬁf?:iftii;prh
: aleo reported ;,fj:‘: 4' }“\.'.?‘f‘"5f~~:: ;Tfnz‘}\”‘.‘ R 'j‘. ffi'ﬂf* v‘ﬁfT; Y
e - S = - : - : . o N

R P

The percent scores ehown in Table 4 for all three clasaifications

of iteme were all” 1ese than 80% for both achievement tests. However,?;”;“.x"h';fﬁ g

) . IR [P B
e B . : . “.”;'..‘} )

the Btudents achieved the highest total percent score on the computation R TR

i

2. uuw-u, e i A»M‘l W,-.n.m-t
B : RN . .

.
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Lt E i The dependent t--value of 3. 51 indicated a significant positirve

. change dn student attitude toward mathematics ov@he six—week period Ry
during which the unit on 'ﬁeasurement' was taught., The computed t—valuef
. was significant at the .01 level of significance.u Therefore, the null f:{:n - vtft‘ .

hypothesis that there is no significant difference between the pretest . .?'_.‘;"

s ¢ . - :
P P

’ attitude scale scores and the posttest attitude scale scores was R

e rejected

‘ , 3 Lo Tea'cher 'Questionna'ire B ‘ :
‘ To answer .question (3) What are the attitudes of teachers : . R
toward the activity oriented approach . an analysis of thh teacherll' : jv'."' -
) questionnaire which, was. administered to the two' teachers was perrormed , R
| In reSPonselto question (1) Aon” the huestionnaire both iteachelrs C .
indicated that they enjoyed teaching the material An the unit., Onet | T ; ;, |
:: teacher indicated that she enjoyed teaching the material because she :::T ,~hhﬂrﬁlég\'
liked geometry. The other teacher noted that he enjoyed teaching the
material because the students enjoyedl learning it. coe e T :" ’

' In response to question (2) both teachers indicated that the “ '
. supplementary activities were’ very useful in both the development and ’:Hv,'f.':n‘fl

>

reinforcement of the concepts being taught, One teacher noted that the
"7,'4 main value of the supplementary activities was in’ creating interest in ; L

teaching and learning the unit. The other teacher noted that concrete o
development of the concepts was very instrumental in keeping the

-

' e students interested and involved in learning mathemetics. SR f

o In response to question (3), one teacher indicated that he would

not omit cany of the supplementary activities because they Were all rele-—

"
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e DLl B |
F : vant and purposetul. . The other teacher pointed out that the activities ) !
» Vo .. ' ‘ L which involved cutting and gluing took too long. She noted that the
” . , g material in msome of’ the activities could be covered by using solid ) S
.. objects such as.cubes.‘ B _. ey o I ,. | I ,
v N e Co : ' : D
; . . Both tea.chers did not’ indicate that . they would add any. additional
'_ h . " o supplementary activities to the unit. ‘ One teacher 1ndicated that the -
) ) material in the unit was suitable to the average mathematical ability .
} : , student. ‘ However, she noted that some of the material required above :

R L ’average reading ability because ‘the instructions required a great deal ; _ /<

G S of reading The other teacher felt that the material in the unit was

- ‘_.'j‘_ o Lo - '\: l suitable for grade seven students of all ability 1evels.‘ However, -he' S //’
) . noted that the amount of time’ needed to teach the unit varied with the ‘
[V, 2 - ability level, Tl?e high achieving students learned the concepts much

" ) more quickly and they were more able to make applications than the- slower
’1 students. C .. . ,' s S K i P {

In response to question (6), both teachers had positive attitudes :

R .. ‘ ;- toward the activity approach. One teacher noted that the activityw o P

approach held student interest better than the lecture approach and
involved every student. The other .teacher pointed out that the activity N
approach made the lessons much more interesting. R . '_ . .',

v “In questions (7) and (8)—, both teachers noted that at the begin- a
ning of the unit the students were, ungure of themselves because they

. o =3 '
T lacked experience in working with concrete materials.,ﬂ Considerable time

)

had to be spent making sure that all students knew what was expected of

" :\them.- However, once the students knew what to do, they enJoyed working

SR with the materials.' : '-:j RN .-', I AN

- Lo . , ; PO T .o R o T e b

N T AL SR




In response to. question (9), one teacher stated that the activity ) C ‘

v
i I

o \ approach to learning mathematics could be especially helpful with the

slower students.‘ The other teacher stated that the activity approach

. A,

"}3" g could be helpful in get&ing students to understand fractions and decimals

- - . '
- '

because students divorce fractions and decimals from their actual !

. S meaning. ’;/«."’3, PR , (:‘ o - ' R .‘ . ) Lo L

Both teachers responded positively to queStion (10) They noted X ’j.~ -

They stated that the materia_l in the unit could also help individuals

1 ' ' . .,.r,
who have problems grasping the concepts.g, :

v B

In summary, both teachers enjoyed teaching the material in the
"'~:_'u‘ni"t‘. In their opinion, the supplementary activities motivated the : f

students to leam mathematics and reinforced concepts already learned v

I - S L. .
- = R G Ll P R N

— AL el . et e ' ",
I n o oy o S Fg i

The material in the unit and the activities could be adapted for use

o
.

=
B

‘ with other grade levels and with slower students. The supplementary s .
activities were particularly useful in getting the students involved ,in- :

- - PRI e : Loy
, R L N . 2 » R

R AR TATE Ileaming mathematics., Both teachergjﬁlﬂ_d_ui the material‘ in S b )

oo the unit to other teachers. oo ,‘ R ‘ Q~ ‘ e ool ,

[ R

Problemswith the Activity.» Kpprgach. e

R ,“. IRREEIRY . . v "... . o

S :-: ST answer question (4) “What are the problems \:anolved in i Do R

‘r‘ . . e by s
BT . . ~ . N

teaching measurement by the activity oriented approach”, the problems
\—/

B

s noted by the teachers during the teaching of the unit were enalyzed.vv o T el

~

T . Comments made on. question (8) of the teacher questionnaire vere also

analyzed. L Setch e E T e




experience in working with concrete materials. Therefore, a great deal

.] . \-;-‘ R ',".‘»"' ,:\ ) R .
with the concrete materials.\ ..f{’ S oy \ '*:,,' c

"

‘ not accustomed to working in groups. The students needed to be*remi‘nded

« .
- |

2 trouble understanding how to do the activities. ' Therefore, coneiderable '

’

';‘time was spent in explaining to the students how the activities were to







- : s L : L RSN
i (RO ') . To answer question Cl), two achievement tests were designed by /
the investigator. f'i"hesewtests were used t‘o determinenwhether the L . i
o '4:'_1 L behavhrial objectives of the unit were achieved. Question (2) ‘was ”‘ : s
' . ) s answered by administering Aiken s (1979) Scale of Attitudes towardt:. S ' .
: | Mathematics as a pretest and as a‘posttest. Question (3) was answered o o

s i. by having the two teachers involved in the study complete the teacher

e . 1

questionnaire. To answer question (4), the teachers were aske\d to note

(

§ : any problems they encountered with the unit and with the activities.

l”; : :' ; L J,I., H'“'I‘V. e - ,‘Cohclds‘ic'sné andDiscussion ."'_‘;l' . ’ o
| \ ; : The analysis of the student achievement tests indicated that .\ ‘ PR
l ,-,:".“',; the students achieved the expected performance of BOZ on one objeCtive DU
. : v‘ilf‘ ' only.v This objective dealt with finding greas. of regionSfby counting A - i
’ - ‘_ '4 ,' or estimating the number of square units :Ln t,he regions. The students' ":; K _ 1
o J achieved 93 8/ on the computation part of this objective and 70 34 on - \' ‘
the application part. S . . ,'j; L, #
‘ ‘ ) Observed Performances greater than 807 were’ iound on the co'mpre—ll . (j;:;:
K _3. 5 hension items,‘for'two of'fthe objectives.. Performances g'reaterﬁthan 80,4 )
. J g .w»ere 3130 Observed on’ some of the computation items forQ/o\ "/of ‘the . ' :
objectives... When the ite;ns on the two achievement tests were classified | '
: as - computation, comprehensi n; or application the mean scoras ‘wete less .::::f S
~:5>;d'ﬂ“W“HMdMMwmﬁ ‘_fu4}ghtrgti;¢ﬁ;
T | -‘ The‘.tea/[chers were aslbced to give, reasons why the students did { 3
e | lnot achieve the 80/ expected performanc_e on- 311 of the objectives. _{ \;:‘_,' te Y
| '_; Both tea/:hers noted that a number of the students had reading problems. x
. ,t;:;.“ ,f‘ 1 They indicated that students with reading problems did poorly on the
Lo , comprehension and applicat:ton test items which required more reading




. B,

Jg?the unit, or because they could not distinguish between concepts. Some - :*}f{’“”

IR
'

mere application of simple formulae were poorly done. ‘ Some of the f‘

,'7',

vee, e

o i“the students with poor reading ability had trouble understanding what -

'A:was required in the application problems. '

b-of the students misinterpreted width‘ for 'length' on one of the test Q}&ﬁ"‘“

' *'Zﬂ? students had trouble distinguishing between'thé concepts off peri—
m ter

'

3' applicat on problems were not attempted by many students. On one test
5y, .

":; find the length of a: rectangle when the area and width were given. fy

Ea cepts on the part of many students are- suggested as the main reasons why

“f was given as' a pretest and as a posttest. A dependent t-test indicated fi:iz; f“f:
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than the computation items.~ Ehe students achieved less than BOZ on all

"

'of the application items. The teachers stated that, in their opinion,;

4

It appeared that a number of atudents di? poorly on the achieve—

. ) Y . P
;ment tests because they did not understand some of the key concepts in ~,.‘"i.~ Lo

.| 1 “ e A<

r

items, and as a result, got the wrong answer. “.On another test item, y

andu area. ‘ Some students did not fully understand such concepts. fllﬁff

- N - . . . o
L o o . Vel e T .

as-vvolnme and surfsce area., A

The teachers emphasized thst problems which involved more thsn

‘

item,;

..... N

,° diagram was included with Ehe problem._ None of the students

drew diagrams to help them solve the problem.‘ Consequently, many students '_j?lU;;“ fgﬁ,:

did poorly on this item.,'On another test item,'students were unable to _.ff TR R
Pl D ' e T e

?i In-summary, poor reading ability and lack of knowledge of key con-ﬁﬂ' -

the BOA expected performance level was not achieved for all objectives. ;’-'
To determine any changes in student attitudes toward mathematics ‘_3ifld.i,j?}j‘d'
over the six-week period the 'Scale of Attitudes towsrd Mathematics {--ﬁ f*ii, ﬂi{ﬂ“ff:f

a significant positive change in student attitudes toward mathematica.
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_' involved in using the concrete materials.. Some sty ents were particu—f

-with WOrking with concrete materials. Some of the tudents,were not f L

pesitive changes in student attitudes toward the unit ad’ the actiVi- “;,-"-" ’

R

ties over the six—week period. They noted that the L: udents showed a f"'w':"

~

4
'

positive attitude toward the supplementary activitie, and became '

!

larly interested 1n cutting out geometric figures

t

d: dJ structing boxesrf

The students also enjoyed measuring objects around .hevc-assrooms.< In

‘._.,,.

the teachers opinions, the students appeared to, be moti"ted to do

.

"tics from their involvement with the’ activitLes.fj

At the beginning of the unit the students

sure of how the activ1ties were to: be done. Howeve', after they knew '

its motivat&onal value.;

concepts and reinforcing others., Both teachers indicat d that they . ‘.;'“

/

They.also suggested Ehat the un t and the acti-j,

sk




Al / . . o o w,
° N - o Lo
' . L P E ' " ‘e
l . ‘o 1 L
. i ® ” ? ST e Lt "
s g ! ’ R o -
it . DR ' . : " e ! ) .t
S L ’mathematics.‘ As activenlearners, the students derived,jmore enjoyment Ly .
. ) o -" ] o g , ' ) ‘ . . . . I . - ; -
. N from the learning ofv mathematics.~ e SRR ' L
B IAANE - . . : [ - o, . e . "A |
- ) - A . W i a , o Y "

o WRPE Both teachers commented that, with the supplementary activities, SRR “,:' .

“emphasis w.as put on the development of concepts rather t'r\an on trying S

i o ; N
§ o ':";.:8 arrive at the correct answer.: The activities enabled the students .: \ Lo
' o '. to work at their own pace. ,:*,"' ',": . - :'.". . V."_‘*"'-“f' . T n o ’ i
g o x ' , The teachars were asked to -note tohe#problems ) ich they encoun—v'_'\":,:-:" , .

; tered with the activity approach. “One- problem that received emphasis i-‘: .
"--f‘f‘,:?\.{ l" »was ' the unfamiliarity of the students in working with concrete materials. B A L
’ \ | ".'\'~Beca'uhe the students were not slfxre of how ‘to go, about doing the activi—
' \ ' ‘I. ties ,‘lthe instructions needed to be explained carefully. - Much ‘individual
. . 'cm help had to be given while the students Were involved in‘ the‘activities. , .
":,'; ' Beceuse the studentso' were\ n% accustomed tg working in groups, the «’,i e :.‘ .'
f:: g {"-: “ teachers .had to’ maintain more class supervision duriri’g this unit than - : :
1 during other uni‘ts. 5 . IR | ’. ‘ : B
e T However; the‘ teachers felt t\hat if students were exposed to more ° -'":
.,7 ' -':.'fﬁ R activities involving concrete materials, problems such as those encoun-— ' s
o P tered in/the unit would not be as evident. | - | ‘., . | ‘ L
g - ‘ \In sunnnary, the results ot the study were inconclusive 'and R
» /5 : Ifurther investigation in this area, is. needed. . Since..no control group . ey
; . :‘ ' was uSed hin this study, the results obtained may not 'be attributed with g
, certainty to the activity dPProach used to teach the unit. Extraneous . -
L : variables such as student background. st.udent ability, @nd differences 4. : L
, :Ln teacher abili’ty may have influenced the results obtained froﬁ,the T ‘
, J". - sl:udy.. Future studies of this ‘ty‘pe should control for such variables-. ,." >

a8 those'mentioned ab‘o_ve.;" \
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Implications and Recommendations

1

-

o -mathemﬁatics-through the activity approach.

activity approach to teaching areas.of mathematics such as

can help students develop more positive attitudes toward mathematics.x"

learning.

mathematics._

v

« .

This study has several implicationms for teaching and learning

One implication is that the

" The activity approach can be used to help arouse'interest and‘motivate

Throuéh this approach, students become involved in doing

3

Theyanalysis of the teacher questionnaire revealed that the

teachers had a positive‘attitude toward the unit and-the supplementary

activities.

3

They noted that the supplementary activities were partic-

ularly useful in getting students interested and involved An 1earning

mathematics. However, the& felt that the students in this study were'

not used to working with' co crete materials.

Therefore, the six—week

approach.

It is recommended tha in future studies of this type,

students be given ample time to adept to the. activity approach.

,T re was some indieation i the analysis of “the teacher ques-

tionnaire that the supplementary acti ities could be adapted to meet

the needs of students of different grﬁhe and ability levels, It is

,recommend d for future studies in this area that the effects of supple—

>

mentary a tivities onrach evement id‘and attitude toward mathematics he

examined at different. grade levels with students of high,lmediqm; and -

tics ability levels.
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CD is the height = 4 units. -,
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ular cases.
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. - - N ”
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. - R
‘ can check whether or not their’ square is a right-—angled
1
. ~—
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are not right-—a.ngled a discussion could then follow as to \'\
N L N e e T
why this happened.. : 5
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. .. . -Activity Sheetl . R’
» “A cardboard box manufacturer has a flat piece of cardboard: measurin‘g'
10 cmby 7 cm. The manufacturer is’ given an order to form boxes with
open‘tops. This is done by cutting aut the comers. R ] . p
' 10 cm " — - d \ . N .
7 cm - , .- AN
: ) - ,
., If he ‘cuts larger corners, the box will be taller but the haee smell_ett
—_ 10 em ' - : ' I oa e
' . 7 cm ' i : ; : ST
-—— SR IR
. o e J".x Pl
1 - b . r-:' ’ i - - ‘
g N T he manufacturer wishes = find the box with the greatest volqme. e T
g o ' Follow thmections on sheet 3 to form boxes with open tops. N
" 2. Estimate which box has the greatest volume../ ! '
. - « , - . o B : O . . . ! -4
3. Measure each-box and £ill in the first three columns.
T o | Tength(1) '| = Width(w) | Height(h) | = .Volume(v) .|. .
L . - [Box 1 - em| - em| cempoo T cmd o n
' ‘ ox- 2 e . A . I
N S 'Fox__s’ S e o w0 ¥ e
- / The -volume of the hox is the prod'uclt.’of_ the length, the 'witlth; -and, - g 7. S

. ..o+ . the heigfit. v=-1'- w.h, E T

) 4. Compute ‘the volume of each box and complete the 1ast column. - ml TS KA

Vel ‘ .. 5. ‘ Which box has the greatest volume? LT T o R CoL f*:,'r: '
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: , The cardboard box mgnufaéturgvr wants to find -th.e box with the least
, - " gurface area. The surface area of a box is the sum of "the area of its - o
- . . o . . . " . - . - . T i

oL . . . .

P ' \‘ _ Find. the '/sv_yrfa‘ce,:area“qf thé, threqboxes. ' - B
' Sy N C o)1 Boxl Box 2 + |~ Box 3 - .
Ly ' |Area of side (1:w) |} | - .t oL
- @' |Ared of side (1+h) 1. R R AT o .

. lE T vy lArea of end (weh) . - )
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The atudent can express the capacity of appropriate con— o :
R Vtainers in litree or 1n subtmits or multiples of litres. S - o .
?‘ - . . A to \ N M R | s i L ) N | N , N ! A
- ;7,7 Matérialse: . Box, carton, or container, . ’
Procedure: . ,Have students bring a box, carton, or some other container
; ' ‘:4 R to sclioqtl. Have the students find the capacity of the R i
UNGTR, BN YI, . e L S . ‘a_,;_. . 5.‘ Ce
. - " 'containers in cubic centimetres and also An millilitres R Co
X LD \or -litres. Ha.ve students make a d:l.spley of the containers ' )
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Co “'* . ‘ (a) Using an. appropriate unit give the width

. (b) Would you be finding lengtt{' ' area, or volume when theasuring ~’~' s
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of your tests,paper. .
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‘each of the following"

(1’1)

' T faw -

the. amount of water jneeded to fill a container. < e R

distance from the school to your home. T T f 5 .

size of- the claasroom floor. S S AP S R

height of the school. O A
: the ‘amount of ice cream in a.c container. e o’ : ‘.
N \ P Kl H . s
. . / o “~l ‘-\.l I
s (c) What would' be an appropriate- unit for measuring the width of T :

.
- /

e your pencil? .’ : "; . i’

. .t . —

(a) Find the length of the segment ahdwn below to the nearest whqle st

centimetre? What 18 tbe length of the segment in millimetres? A
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(b) Which unit of’ length the metre, kilometre centimetre or PR .

I millimetre would you use tp measure each of the following? o Y R

B

the 1ength of the school.

t‘he distance from Stephenville to. Comer Brook. . " \

ool i f (iii) the.width of your hand.- ' S
i3 R e ‘l/. (iv) the thickness of a quarter. N S o PR
< N . N : ) . B . R A ' -
. (zv) your height. oo N - S ) | L
o (c) An engineer planned to build a road 227 cm wide. He haB a / BN
T ' measuring tape which is expressed -in metres but not centi- .\ ﬁ SR
L T .me‘trea. Help him by expreaaing 227 cm. in metres. LT \ I
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(c)

" 30 cm

Find. the- pé\riineter of the fnllow,ing.‘lgeop@;rié figu:f:e:":,:.:: e

The distance around a. rectangular ‘field is’ 100 metres.. e
lengt:h of “the field 1is 34 metres, ' How many metres wid,e is the i
‘ fiéld? o : . X s

Loy

'I‘wo recta.ngles are shown below- T T

)
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-t M . , « i .
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. . o EURIL R
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+ M " . ' . .
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17 units

The

¢
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1 N )
; E 4 @ !
ol . . .
o O I3 . . f ?: t : v
50 cm . o e B e

Which rectangle has the greatest perimeter? What: is‘ the co

difference between the two perimet:ers’ . " . '_Z, :

If you wére to measure’ an object ‘and fiud its length to be )

20 \centimetres, what: would be the largest and smalleat meaautes

' Possible for its actua1~ length" B R UL ) E,

e

- abOut 1700 kilomet:res..
“as 1785 kilometres? Why or why not" e

Find the. relét:lve etror for a measurement of el cm. SR

(b) We ,are told that the distance between t;wo cities in Canada is @ ;!
Could the.actual diatance béas much R P I SEE

P
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(b) The base of a parallelogra.m is 32 cm - long, and the height of
N o ", e I
N ' the parallelogram \is 7 cm. Calculate the area of the parallel-

\ ’ . .ogram. T ' \\
(c) ‘A constructiOn company plans to construct an office building -
o . . \.:’” ' \whieh \is to- have a.recta.ngular floor arealof 1200 square —"'
A metreS- The building is to be 30 metres wide. How long must 5 )

e " the building be‘? e L ',’/"', .:'

Pao o2 Aa ) Find the area. of each triangle shown i;el'ﬁ R AP

N : . ~.‘. ' B } . ,' ) ,_:‘{-
" . (10) TR
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A \ \ e
T (b) A building sign is ‘to be in the shape of th triangle shown S S
o L ‘ below. Its area is to be 6 square metres" ‘Its base \j_s\ to. be ge
K K ’ ‘: \ E RN , B - N . Lo \v\'\'\\. ".‘ S KN .
ce T S 4 metz;es .‘long. How high shOuld the sign be? T o t
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3.“{’(&1:) 'In the right trianglé shown\below, use I:he Pythagorean Theorem . o

':. . . .o . . e . " '. )
to complete each part. ERETA ’ - W
) ‘ ‘:' . ..: ,) vl - s
) NN . : R -
3.- - ° ; - . - . coe - :-- PR e . R .- . st e . ',,}». .
. S if’~é2 = 169 and a 25, then b2 i amdboml e e s
g S e (b) Consider the triangle shown below. T -
S R | . . y R
UR O -~ ' T BRI IR ’ ) : ) ., e

6 units long, 4 units wide, and 3 units high? ‘: )

PR e
. : . RN s I
RN .

R R R ‘.-,(b) A container in the shape of & rectanguler box and a cube are SRR

. o ‘ )-‘.

L :‘;_ ehown below;'

R ot o = SRS R Ry

N4

SO 7 - TR A Ve S T

TS PR 10 cV Cee s ; o 2em .o

g A Suppose the container is filled with water and ‘the/‘euﬁe 18, IR
N R . dipped into t‘ne conta.iner. _T‘he cube .i'e;_filIed vith water and -~ =~ . . [
N o T ‘ : T

. B . N . - : (S
N . . - K . R .

‘ ' then removed from. the container. What volume of water remains: = . .. 71
B 7Y (N A A in the cdnt:ainer? ' ‘ e L e ' R

. Z . X . e AN R Lo
° ' )

K P S o

A (a) A shoe 'box is 20 o high, 15 cn. wide, and 30 cm. long. . What

is the surface area of the box? "-{:f.' o A o

R PEEE O IR ( BN R
» % . R e vt v CO I FLV AT PP L R T
I S N AT e I













R 157,
-“l‘:‘;é;"" 16’..

ST make me. anxious.
17,7

;o 18.
e '.I ¢an during my education.

.19y

20,
' ' ,subje ts.

230"

: .‘ 2‘4.

2!
O . on mathematics 1ESSOnS. )

' I like trying to- solve new problems in -
--‘mathematics. L ~ : .

: in everyday life. BT

'Mathematics has contributed greatly to, o
R the advancement of civilization. RN

“L don't get upset -when trying to do
‘mathematics lessons. . .

Mathematics is not - especially important N

Trying to understend mathematics doesn t

Mathematics 18 dull and boring. Bar 8D .

I plan to take as much nfathematics as

Yo
.o /

\ “"‘,--,‘

Mathe atics is one of my most dreaded '

®

I am’ not motiVated to- WOrk very' hard

Mathematics is not one of the most L
, important subjects for people to .o )

study._.- : ot e e

.“SD ..'. .

,_.sn'
N TP -8

.8D -

1) N

. sp’

'.'-tU i

sA

o

.'J

:,”The Mathematice Attitude Scale can be scored on four subscale variabl_‘i

,Engoyment in Mathematics (items 1, 5, 9,13, 17, and 2135 Motivation 1 |

b

SRR,

w= g, A=

(1tems' 3,
"(:Ltems'l& -8, 12

Directions for Scoring_

16, 20, and 24).

1, SA—D.

"and 24 are scored according to the following key

A= 3,54 = 4

- [ )
- & ‘total 'score, ..’ . :
@ - ' o N
. v »
. ” v
, .
. B i
- W ‘e
. - lzu
B - v
.";\. K . ..
! ~ . - oo
. 1‘ v ". ./ .
bt " ’ "
. b
: . L.
- B K '
ek b s e bt i 8 e L8 s v Dy s g e b e . catq

14

SD—-O,D=1 U

e
M) 3]

17

2

.The. four subscale scores can alao be combined to yield

- .‘ - }t".Mat—hema-t—i:eej—(—i-EEms-%——G*-i'e—‘lir—w—and 22), Importance of Mathematics P .
7, 11, 15, 19, and 23) and Fear (absence) of Mathematioa‘
Items 1 4, 6,7, 9, 12
: 20, 22 and 23. are scored according to the following key SD = 4, D x= 3, .
Items 2 3 5, 8, 10, 11, 13, 16, 18, 19 21,
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- TEACHE_R‘ Q,UESTIONNAIRE .
, g " Did you enj v teaching the material in this unit? o
' N ,_2,. Comment \on the usefulness of the supplementary activities in ‘, . \ L i
/ LT e developing o reinforcing the concepts taught. S CoRs \ :
N . K N . ... - "1 - "‘A~ -
N c',4~_-‘:3. Would you ?mit any ‘of the supplementary actzi_vities7 Which ones? R
i B ‘ - T . --"", ' : T '."' S A \,;. , o '_ ':,’-,.' .)" o \x B

R ,."4.' Are there hny sup lementary activities you would like to add to ST S |
N P e

\‘ o Lo :“‘.,.\:'
the unit? Exp\]\.ain. o ‘f . b e
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s ' students with a practical application of the Pythagorean Theorem. This !
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" - real—life problem and provides them with- practical expe)Qence in com-
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'. , ) “metric unitsf v This activity, also 'gives‘the stqlden"ts’ the'opportun_ity to v
R FORIS conpare the capacity of -containers having different sizes.and‘sh'apes.
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