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; B ABSTRACT | : ¥

* - . S . v

The purpose of this stuly vas fo investigate the Telstive
eftectivenesa of f,hree procedures, Initial Variable (Iv), Guess and
Tést (M'), and Guess ‘and Test vith Hand-Held Caleulator (aC), for
translating word-probléms into: equations and then o1t the prqblems.

e investigator chose 78 grade-seven students ~from a rurall,
high school. They vere first divided equally into high- and lov-ability
groups on’the bus}s of their IQ scores. Then, vithin each ability )
levél, equal numbers of students were randomly u!signed‘vtc one of the

treatment groups: In the IV procedure, fhe ‘student’ initially intruduced

Then, he. widte ‘an a})propr;a.te equation ;
which he solved. In the GT procedure, the Student fltst»guessed ‘the
solution to the problem and then checked it. )If the solutfon vas
incorrect, the procedure vas repeated at leabt twice so that the student

hopefully sew & pattern that ‘suggested'an appropriate equation for’the

problem. “In the GIC. procedure,; the student followed the same steps as -

in the GT proeerlure but-used the hand-held calculator to aid in the —
|

: 7
computation. g .

Ten ko-m:.nute clus perieu were ysed for “instruction in each
procedurg and two 4O-minute class perieds for mnistrmon of &’
posttest ajd retention test to each group, Each GIC student had &
calculator for the two tests. On both tests utui{enﬁa vere to find an

equation for. ‘each verbal problem and then solve it. This produced two

aifferent: scores, an equstion score and a solution'score for ‘each test.

A five-point Likert-type sttitude test vas also administered at' the
beginning of the last instruction period. ' Instruction in all three




i ttear_\un: groups was by the mvesnga:or.

“retention.,

vNone of the three. zuatmenc procedures * significmtly improved ltudents

| ’l'he n‘nm was nnalysed by uge nf a3°x 2 ANOVA. This:, annlysis

b :

was perf d 1y f fth ttest cl titérion, g

s p‘le ormed separately or_each o e posttest equation ctitérion, ot
-posttest solution :rltatim, Yétention ‘test equution _criterion, retention

© test |solution criterion, and attitude test.

: J The 1nvestig.!tut included At sowe of the thiee trédtoent” |

< ]JtncL_dnrea was superiog to ariother in’terns of initial learning and

‘ Hovever, studenta’ ability, as measured by 1Q, was a
i | 2 T R
s—iguiiicnnr. factor in Atudenn' 1

iving ability.

ar_:i:ude :owzrd ma:l\e'mal:ics\ No_significant interactions occurred <W£!!|
p : P

" reapect to achievement or .!I;;\Lbude betiween the treatment groups and

i )
ability levels,
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CHAPTER 1 .
B (i : o g
- THE PROBLEM ; .
2 ) L@
Brief Overview of PthleE Solv1n§ . s .

Exéblen solving has been recognized both as a’significant

falcior fnfluéncing thé, grovth of mathematics from the time of Buclid

(l(.lnu‘lla, 1970) and“as the principal reason-for studying mathematics

(National Coumell'of ‘Supervisors 'of Marhemtics PosLtion Paper on Basic
Mathenstics Skills, 1978). Skypelt (1977). quoked a Geotgta State .
Legislator, who spoke at an anmul statevide Qum:y of Life Conference
on the theme "Back to the Basics - the Three R' n”‘as having said, “I'
think problen_ sn’lving is the baste skill in m:hem:t:;" (p. s). '

, Recogilzing problem solving as a basic skill in mathematics

today vas. emphasized by Henderson and Piigry (1953) when they wrote-

If 11fe vere of such a conatant Hature that there vere only
@ few chorés to do aid they were’done over and over in i
exactly the samé way, the case for knowing how to solve =, -
‘problems would not be so compelling. All one would have to
do would-be to learn how to do'a,few jobs at the outset.
From then on he could rely on memory and hiabit. Fortunately-
or unfortunately depending upon one's point of view-l1fé is
ot simple and unchanging. Rather it is changing so

tapldly ithat about -all we can predict is that things will

be different in thé future. In such a worldfthe ability
to-adjust and to solve.one's problems is of. pazamowt
importance (p. 233). z o

It is widely recognized that one learns mathematics by doing

mathenatics,and one learhs problen solving by solving problems; -
“Henderson’ and PAngry (1953) emphasized this when they stated, "From

what ve know.about learning, there is ra.{ly ‘one way students can learn

S Y o iy




One method of “Luiproving bho pmhl-solving processes is by’

-~ ce&ching students to usef heurisfic precepts and strategiess—The
‘ ¢

' /1" “grounaudrk for such vas ma by Polya, accredited as. ‘The Father of

Moaern Heurfstict, inrﬂw to Solve It (1957) and 1

/
o * (1962, ﬁés) Intemstion—processins thécriesr mve created interest

R heuristics applied to problem-solving. and evidence ‘from resen‘ch T

2T Tine mﬂricial intellfgence. supports Polyn's theories (Kl].patnick, 1969,
LN S "
»/ The word:"heuristic" comes from the Greek mmi heuriskein which

means "to discover". In'the plum.l heur:ls‘cics suggeat - repertoire

" ; of iques used tor 1 : lutions 0 problems (J-mghes, 1976,
» pev ). Hughes (1976), a former s'tmiem. of Polya s, referred to this,
S | solisstionlsy Yeenntqaee ss, "the hﬂu‘istic ool "box| (p. '88). .The

By F B8 maxims™ or te%es listed by Hughes (3976)" inctaded séarching for a

figure, md finding & reletdh | problen.  Hughes'

g _ matigrn, dravt

2 .. techniques’. sre ess eiaily the: seme as those found among the 1ist sim
et g

by Polyg in Hou to Salve It (1957 ’Hnghes (1976) B.tsted. "There is

~ no end to l.he 116t of maxins; hence; we, meraly stop. Tt should be
] o ) enlurgeﬂ by the practiticner of heuristics ¥ho, not ﬂnding a cmnvenlent

- tool in‘his box, fashfons a new one" (p. '69).
', .Tuis dtudy vas the investigation of the specific problen-solving

technique ot guessing rather thma the inveatigatlon of general heuristics

In en inve ton of genera.l f "the impact of various’.




i 3.

* ‘problem-solving techpiques., for example, drawing ‘s diagram, guessing,
. > b

and finding,a related problen would be sbudied. The guessing technique

yas given -speclnl attention by Polya in How to Solve It (1957) and

and Plausible i v.uugxe 2 (1954) s well as being

the .theme“of the movie produced by the Mathemabicel Association of -

Amerioa; et Us/Meach Guessin réatu;ing Polya. Polya (1971) stated

- his maxim condisely es, "Let us teach proving by -all means but let us

also teach guess).ng" (p. 324). Polyd (1971) further elabomf.ed on his

guesu—nnd—:ebl" sreategy as follows:

p Le't me recommend here just one little practical trick. °

- Before the students do a problem, lEt them guess the result,
or part.of”the result. The boy who ex})resses an opinion ]
comits himgelf; his prestige and self-esteem depend a
1ittle on the outcome, he is impatient to know-whether his
guess will turn out right or not, and so he will be actively
interested 'in his task and in the work of ‘the class - he

/

Will not fall asleep or misbehave.

In fact,"in the’work of the scientist, the guess almost
alvays precedes the proof. Thus, in letfing your students.
guess the result, you not only mbtivate them to work harder
but you teach them a desirable attitnde of mind. . (p. 326)

" With reneved eiphasis in heuristics coupled with a new
teahnological aid, the hand-held calculstor, it is the investigator's
belief that the "guesaing ‘strategy” in probléem-solving will.receéive .

special attention:

Purpose of Study and Problem n .

The purpose of this ‘study vas do investigate the relative
effectiveness of two procedures, termed.Guess’and Test apd Initial
Variable, for trenslating word problems into equation’ form and then
solving the. phoblens. Th sdditdsn, the study included en assessment

of the hand-held calculator in the Guess end Test procedure.




Spectfitally, the study Sas directed by the*following quelr.lnnu.
- 1. Does :he Guess and Test procddure for u:un; up e.{unm
8 « and then solving word problems léad to h;_;hwimt

and an improved attitude as compared to n; Initial Variable

i - procedure?

2. Does the use of the hand-held calculator 'with the Guess and

Test procedure lead to higher achievement and an i.mpwvéd
ntutuda o8 compared to_the Cuess and Test procedure without -

the h-nd—hcld cilculﬂtnﬂ

3. Does the student's ability level, as measured by IQ, (

influence achievement and/or attitude in any bf the treatment

groups?
S 4
Description of Treatments ¢
- Initisl Varisble (IV). This approach which is found in many
/ school textbooks. 1 ‘the same as the step method outlingd by Bassler,

Beers, and Richardson (1975). They give the following six steps for .

directing students to solve verbal problems

1. Read the problem carefully /..

~
2. Décide what question the problem asks and choose a variabie
to represent the unknown ... ;
: 3. ' Consider the other information given in the problem ‘and
4] hnw 1: relates to the unknown ...
45 vl equation or, eqution- expressing the given
byt ety N /

. 5. Solve the equation or equations. [Only the problems solved
) : 2 by setting up one equation aré considered in this study.]




. /

6 Check the angver (p. 172).

Guess and Test (GT). The appraAch used here for solv).ng verhal

7 provlens in algebra is essentially the same as that outlined by Kinsella

(1970) .in his discussion of scme geperal-teaching methods for solving
algebra .probl:en‘lsl. 2 i

The objective of the‘/gness—and-test stratedy for solving verbal
problems ‘in’algebra, vas to write'an equation which the students would

The actual cumai of the guessing came vhen' the

eventually solve.

student wrote the equation, since the solving vas more or less mechanical.

s Spectfically, the stuient vas askéd to guess the value of

. umknovi and theg ohick Ty He wrote\the operational steps of the

checking in tedle form, If the guess vas incorrect, as it usyally vas,

he was asked to Fepeat the procédure st least once more. He was then
\;;sk_ei for 100k for-wpablern 16 the table that would hopefully suggest

& vay of deriving &n sppropriate equgtion by replacing tHe guessed

value in t);e apern‘tiuna.\ steps by & ve.r;ahie, say x. He then solved

the resuinxng eql;nticn and checked the ansver in the verbel statement

of the problem.

i , ;A
Guess and Test with ](lnd—Held Ca.lculntor GTC). This approach
is.iqanticu to the Guesn and Test approach except that the calculetions
were performed with the aid of a h\:'md-held calculator. 3
! S B
Sis!‘ ificance of Study — R A M

Although most of Doblaev's (1969) study consisted of the analysis

of ‘thought processes in setting up equations for algebraic problems ‘as

reflected by students' reports of what they were thinking as tHey™-_

. worked ‘the' problems, the reasons he gave for the significance of his study
¥y . . It

\]

i
]
|
i




S

¢
i

’

" less developed than other areas of algebra. °

. needs more

can be quoted here,, in augigzggn'aphnud fashion, as being '
axgnmcmé for this study. }‘ .

First, as reported by Doblaev, the solution of ity .
means, of equ;t’i;s:anstl:uce's viiemost dbgorsant. virtiof. Jecshdaty

school algebra.

Secondly, ag reported by Doblaév, it is generllly accepted

that' settj.ng up equations is a topic in which pupils have grute: ! E
diiiiculty than in solving algebraic examyles. 5
" Thirdly, as reported by Poblaev, most methodologists and

teachers agrée that procedures for setting ip equations have been

Since' textbooks usually desc!ibe\o(xly« the initial-variable ¥

method for setting up the of g

its « 1f effective,

to
and the calculator-aided guess-and-test method is'even more effective,

1s, need be

textbook m especially calcul

devel of the- This

d to take full

fs reflected in’Recomnendation 9 of .the Report of “the Conference on .
|

urriculum materials should be. developed that teach

problen-solving strategies more effectively and that
build pupils' confidence in their ability to solve -
problems. (p. 18).

Paruculauy, significant was “the grade level of the students.
Since these grade-seven students were translating verbal problems into

equations for thé first time, it was important to know if the




initial.

I al;abrl.&&. prablem -olvins.v

i g &

B R

vas_superior to the more, -

, in this intital stege of




T

" stated that. .

CHAPTER 2

* . REVIEW OF THE RELATED LITERATURE
! b

In| orlu don to Calculnrure

\Only within the last ten years h.s the hand-held calculator

MR significant numbers, but fts use in that

short span of time has. gene derable debate.
afticles have been written discussing its pros dnd cons. Bell (1978) i
wrote that "the questions are not simply whether 60 use or not to use
caleuiators, but how; with vhom, when, 4n what vays, and in the serviee |

of ‘what objeétives! (p. 173). . These types of questions have been

addressed by the National Advisory on i al n
(NACOME) Report (1975), the Report of .the on Needed Research
and Devel on Hand“Held Calculators in School Math (Esty and

 Payne, 1976), and the report prepared for the National Science Foundation

under the direc:orshipl of Suydam (1976).
The-RACOME report (1975) recommended that a caleulator should
be ‘available for each mathematics studert no. later'than the end of

grade eight.

Concetm for the use of the calculator s reflected in "

Rdcmenﬂnt!on 6 of the Report of the Conference on Needed Researc!

on Hand-Held Calculators in.School I: was

integnated curriculums. (p: 18)

8




‘

Recommendation 6 of- Suydem's report, Electronic Hand Celculators:

The. implicatdons Sor Pre-College Education, reflected the same concern .-

for' using caleulators in schools:

_Place more emphasis on' problem-solving stra.tegxes Use practical,
realistic, significant problems, and more applications. (p. 40)

Gavronski-and Colblentz (19’!6) pointed out that when celculators
are used to elininate the d.rugery calculations, more tirie vill be |
available tu devote to prpysiem-sulv ng skills. Suydan and Weaver ‘(197’{)'
were of the same opinion.when they kstated, "The focus can be on strategies

and process when the calculator is used, with less emphasis on computation

within .the problem-sélving context" (p. 42). i

Research. on’ Calculators
Szetela (1979); in reviewing the literature for his study on
-calculstor use in trigonometry, ‘found fthe effects of the caleulators of

matﬁemu.tics‘ learning and attitude encouraging.  He found that of 40O

nmungs in 26 studies reported in Bulletm No. 9 of the Calcilator

on Center, the calculat ¥ groups perfomed algnxficantly higher

on paper-and-pencil tests than noncalaulator groups 19 times,” there were

no significant differences 18 times, &nd 4in only 3 cases did the ) ,

noncalculator group achieve significantly higher ‘scores. . Szetela

(1979) alse found-that, of seven findings reported on attitudes towards

nathematics L e studies, six of the findings produced::

nonsignificant differences, with only one producing e significant

difference in favor of calculator-based instruction. In his own study,

. Szetels found that the' calculstor subjects achieved significantly higher
; A ? e

scores than noncalculator subjects on & quiz after two and ome-half

weeks of instruction; but on the final achievement test given after




o J

 three’ and one-half weeks, the calculator subjects did not retain:a

statistically ‘significant margin of superiority, although they did retain

higher scores. He found no significanf difference in attitude towards

o I A
Liagaiag, HE Gonelaseed S Eitae o stiituis to. b cousLovat WIER BT
other caleulator research on. attitudes tovards mathematics. T

| §
Of 'eight studies reported .in' the report Electronic Hand

Calculatérs: The Implication for Pre-College (Suydan,- 1976,

except for me study which'was a survey of the calculator use in seiels,
all studies repooted favourable findings with the use of the calculator.
Oneof the studies d1d report that the caleulator’ groups achieved higher
" on cancepts and compitation but lmt as high on problem sa1v1ng

The search .of the literature révealed two studfds thet exaiined
the affects of the use of the elactxmir_‘ca]r@.gtqr' on problem-golving
achilevement ‘with one of- them examining s¢of eftacts ‘on attitude. Ward
(1978) found that et vassila significant ;.iifferex?ce in problem-solving

; . £ , .
achievement or attitude ‘towards mathematics between calculator and

noncalculatof groups. Kasnic. (1977) found the samé\ results regarding

probiem—sulving achievement. In addition, he found no atynie1dme
\difference between the low-ability calculator group using the caleulator
on a postteet of problem-solving ability and the fnur high-ability gruups,
one of which ¥as a-calculator group using the calculator op the posteest.
This led him to conclude ‘that low-ability problem-solving students could
Profit from using a caleulator on a test of problem-solving since it
reduces the computational difficulty. . o

; . Two other studies are relevant to the extent that they focused

on the impact of the. calcilator on the study,of-algébfa. Quinn (1975)




] N 11 -
| y

p

{
Ln a scudy wich eighl:l'l— and ninth-grude algebra etudents, found that |,

the use of a programable calculator vas, not justiﬂed should justiilcatlnn

“hean auperior algebra | He found.uo impr in
acm—.ude at. the grade-elght level on any of the six/nttitudmal scales
used, bl‘l[ at the grade—niﬂale\val there was an in.dication ’lhat— the

| R
prngrann:able ~calculator could be a helpful aid in maintenance and

‘improvement .of some aspects of student attitude. Cooper (1977), 4n an
|
analysis of the efiezts of the hund‘hnld :nlculil:ur on a college algabra
7

class, f?und :ha: them was no significan: difference in nttl(udg or

between- i luseex Lculators and those who did not.
Lo e :

Introduction to Solving Verbal Problems in Algebra -

; | .
Favcett and Cummins (1970) described a procedure for setting up

equations| for word problems in slgebra that is essentially the saie as

the Guesspardifest procedure used in this study. ‘They pointed out that .

the begiﬂx}:i.ng experiences -of ‘students with vord problems is very
fmportant, since 1: sets the stage for solving siailar problems in the
futurd. Tt da for this initisl stage that they recomended the gudse-
and-test procedure. They contended that with practice and growth, the
student will eventually be able éo set up the equation immediately. for
‘viisKinds 52 problens siksh he understands. In other words, after the
stident has practiced the guess-andtest procedure, he will then shozten

his work by using the initial-yariable procedure.

A An opinion similar to that of Fawcett and Cummins was put =~ .« ' .

forth by. Nyberg (1966). He discussed what he considered a general
method of solution for all verbal problems in algebra. His general

2 . .
. method which he said is like the ancient "Rule of -False Position' is

v I




nethod to be any better than the “traditional” (initial-variable) method, -

essentially the guess-ad-test procedure. He did not beliéve the

but he found that after a student had worked a few problems by the general
method’ (guess-and-test procedure) he .could Jthen better understand the
E i e

"traditional". mathud. v,

Research on Swlvin Veﬂ:al Problems in Al ebra

'me search of ti e literature revealed two stullies that related

dizectly’to, the verbal problep-solving strdfegies used 1n Ehis study,

but no.studies vere found. that compared different strategies for
solving verbal problems in algebra in which one of the strategies i "
caleulator based. Setile (1977) compared the guiss-and~test and
":raékcia.._ul procedures (initial-variable) for writing xei;vm:

equations to verbal problems in elementary algebra. He found that 'the
guess-and-test approach.to de\/relopi.ng skill in equation:construction

for verbal problems in elementary algebra was s'upe:'lo: to the "traditional"
approach 1n’terns of initial learning, but mo such superiority éxisted

in terms of ‘:ransfer‘ o catationy Croie (1975), in'a study similar

':u that of Settle, but with no Tetention fest or transfer. test, foud

o signiflunt diference between the tuo strategles,’ the guess-

anil-best: strategy sad 'the fnfiialovarisble strategy. -He sigo found

no significant interaction between ability levels and_nethods.

A m.dy two of students to

. solve verbal problems and which.closely parallels this study is that

of Bassler, Beers, and Richardson (1975). They found that stidents
instructed.in a step method (Polya Methiod) of problem-solving scored

higher than studeats taught a traislation strategy (Dahmus Hethod) an




B . the equatica c:!:arlm.‘hu(-:hér; e difterence on~the -solution

g . _criterion. = J

4 Several studies that analyzed -a‘luéxons to word problems have
somewhat péripheral relevants to this study. In a l:udy eonducted vm'
students who Just compleced grade elghe, Lllpltrl.::k (1967) found n.. y

group that used the least trill—md-e"or had nolt truubla with voxd

blems. In a sttdy co ux:h. A' general student e B

mlmn',(m,n) found that subjects who used trial-and-error tended to
7 3 2 % . R

be more’ effective problem solvers. These conclusions, although ins
* o z ! 3 G

ugrs;m: with each other, are incompatible with that reported by Suj

and Weaver . (1977) in a discunlnn of research on problea solving. They
/reported that blind Sussatog gud tri-l—md-etwr are considered to be 4

the most : (1977), in a study of =

4 processes involved in problem mvmg, found evidence to k.

indteste that as problem-solving ability developed; less trial-and-error
-

) and_guessing were observed. .

“The results of several other studies bear some-relevante to

* ‘his present review. Post (1967) concluded that a special study of a

tructure of the problem-solving process appeared not to emhance the

~77] problensolving ability of grade-seven students, but he dl.d'ﬂml that !
inn].ugence »n’" ignificant fl:::or in the danmmum of a o
ptcbl!ln—!olvlng lb!.l!.ly. l!lttnn (1977) ‘found that lnu:nll:[lon in
the use of Polya's heuristic npptc-t:h to solve college ‘algebra word
ngum d1d not’ prepare subjects to solve’ such problexs any better

than instruction in a traditional method.
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! # o CHAPTER 3

- METHODOLOGY

' " Design | / ’ oy L i ) el
» } 1 A3x2 factoiL design was selected for the study by ising :
b . - ‘an of ‘the "Bxperimental Group-Contrdl Group: i 3

Bubjects” design (Kerlinger, 1973, pp. 331-334).

| . Treatments:

by ar

L Achievenent or
! Attitude Scores)

: " ‘Figure.l. . Experimental Design:
Instruction and Materials E . E

i X Ten ho-minute class periods were used Tor imstriction in each
method end two LO-minute class periods for administration of the posttest  °

4 o2, and retention test to each group,

No';homework was given. Instruction’
in an ‘three groups was. performed by the hwestigatot. :
Verbal probleus ‘of equivalent nature to those given inthe

gmie even ‘textbook (Fleenor, Emhclz, and O'Daffer 1974) vere. used.

Problens o be used in all three’ treathent groups were esun‘cil!.ly ‘the

5
; same except that in the GIC growp pome problens vere vorked invulving

larger nubers "but ustng the same pmmples s8 prblens savoiting

smn;r nusbers. 7 : B




le 1:° A certain nuiber is added to 29 and the result

! is 84, What is the mumber?

Tén' is subtracted from three times a number zmd

man ‘averaged 58 kilometres (km) per hour on a.

trip. It his trip was 696.km, how long did it~

take him to make bhe’ trip? B
Example Ui ) .(Thls example would ‘be wWokked in the EEG group”
)
Two hnndred fifty is ddded to seventeen times’

a n\lmber end the result is 263b Find the ;mmber.

The following is an example 6f a problem with ds: 1lustration

‘of. the three treatment methods: p : . .

s
Problem: : A certain’ number is multiplied by 3 ‘and then°9 is

stibtracted from the product. The result is/6. What

is the numbeﬂ

Initial Variable Procgge. The student first determines the

basic unknown mmber. He then writes|the rou’ow'ing statement: Let x

(or ome other mla‘hle) represent the number. Ilext he translates the -

prablem into an equation, say 3x < 9 = 67 He then solves the e equation:
sad:checks the solution in the verbal statement of the problen.
Guess -and-Test mfedure. The student first gueu:s the angver,

say. 6. 'He then checks by writing 3\§ -4 = 18.-19'= 9, ‘Since 9 1s

"greater than 6, he knows that his su%es ‘vés too mich. -He then guespes.:

a'second timg.  If he'guesses, say U, he writes 3.1 -

the result 1s:31. ‘Find tne number. W, s




« e il ; .

This will show him that his guess was too small.

E p Guess Test Your Guess __Resulte
- ) 6 _3629=9 Too large
= g .
- i . w PE L z.h -9=3 °'| ‘oo small”

P The vorkiog 1s orgln{xeﬂ in table form, - He now-looks for a psftern 10

! .. - the table tm hopéfully, suggests & vay of’ deriying an appropriate .

equation by repluc!.ng the gne!sed value by x and.writidg 3% - 9= 6.
Tais step io enphesized by the. teacher s theikey comportent’ of the,
. _procedu.res. He then golyes the, equation an checks the solution in

¢ . the verbal statement of the problem. > 5 &

Guess and Test with Calculator Procedure: The student follows

‘the same steps as in Guess ard Test but uses the calculator o &id In

the computation. 30, . ®

" Insttumentation /
The tud achievement testa vere constructed by o tmyesgigator.
Since the sane achievement tests wére given to all three trestment
'—mupn, each test was administered tﬂ all students at -the same time.

Each GIC student used a calculstor for the two tests. ~

) A posttest was sdministered on the class day imedistély
s o ;o . . B
s olldwing instruction.' The test cosisted of ten verbal problems,
n gf which were equivalent to fhe verbal problems presented in o
e g ;

class and three of a more complex nature than the wt);ex seven.but b&ue;!
on principles presented in class. Stulents were to find an equation

‘for each problem and’ then solve it. Two different scores, an equation

score and &' solution goore, were dbtained for each problem.




. Four weeks after the posttest, & _rézenﬂm test was ddministered. i
B T Students vere mot avare of this tst mtil the time of its adnintstration.

i 4 The test was identical to the posttest except that’ the {xmur_ical values

) in the problems were varied. . :
i | n ol in‘attitude scile was glven tg deterntie 1f stdents’ sttirude V

toward was si 1y among the 1V, GT, and

GIC groups. The §est was admipistered at the beginning' of the lesson

k] " .on the last period B instruction. The scalé, a five-point Likert type

g " . with 26 items, was develgped by Suydam and Trieblood. 'The internal:
consistency reliability of the scale is approximately .95. It was

selected 'from scalés reported by Suydam (1974). ' S i

Grading

2 In order to obtain the eqaation score, each studeént was, given
a score from zero ot problem, calculated as follows:
0 - atd not attempt. o vrice the equation o the' equition, if
written, did not relate to the correct form.

‘1 - equation that could have been_ correct except for mistskes

o such s translatisg Wsixteen leas than. 4 iuiber” ag 16 = x
__ox onitting brackets in translating 'E&ce_ the sum of &

nusber and-two” o )

2'- urote the correct equation. 2,

The studéent’s equation'score on' each test was the sum of the =

equation scores for ‘the problems.
/ *.. In order to obtsin the solumfn score on’ each nchieémnt':nu,

each student was given . scire.of sai8 t5 thiee for sach probien, ;

cadculated as fouown. A 7

% oh apbamye v aiive they sqbition of L6 artbipeel,
showed no evidence of a solving technique.. =




1'- 'shoved evidence of & solving technique for the correct

equation-—but arrived at an incorrect ansver...

2- mived at the correct sclution without abtaini.\lg an, -

appropriste equation. /-
s0lved the correct equstion, thus producing a correct

ansver l‘or e verbal problen. .
TThe seudem's solution score on each test’vas the-sun of the

solubion .scores for the problems.

@
Subjects : 7

The investigator studied the total grade-sevem ex:lrolnux;h'y
consisting of 78 students in three :clnsses, in a small u.'rban’ environment.

The students vere first divided equally into two ability groups,
designated as Eigh (upper half) and Lov (loker half), based on their
Lorge-Thorndike verbal 1Q scores“saken f;om the cumulative records.
VIR AR Towat, [T Shate S REIASHER Wire MR LEied at

random to one of the three treatment groups. The thiee treatment’

-~methods, Initiel Varisble (IV), Guess and Test (GT), and. Gudgs -add Test

¥ith Caleulator (GT0) were bhen randoxly assigned to the' three trostment
groups.

Rendomization vas achieved by ising the table of random digits
in Glass and Stanley .(1970) and following the procedure outlined by
them -n p: 213, !

The Lorge-Thorndike Verbal.IQ test vas used to divide stulents

“into sbility groups, since verbal Comprehension is necessary. for the

understanding of word problems. ‘Also, this was the only IQ-test.c

available in the school.
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Statement of Reséarch Hypotheses’, Ay

The ‘study investigated 15 hypotheses. The thrée besic -types
s

™

5f hypotheses' for each of five ANOVA celculatdons were:-

There is no signifidant difference with respect to
achievenént among the threé trestment growps (IV, GT,
corem), - -

F3

Stetistieally, H1 M) =p 5
. \ i
H2: There is ro significant difference with respeét to

achievement between the two ability levels (High, Low).
e

| . =
Statistically, B2 /) =p,

v )lua: There is no significant' interaction with respect to
achievement between theJ.m:ee treatment groups (IV,

.- GT; GIC) and the two :.ntelhgem:! levels (High Low).

§:.m+.:cauy, B3 /‘u ./4i_ '/‘.1 9 =

yhere 1 =1, 2, mnd 3 =

« s 253
“The 15 hypotheses, three for each of tLe posttébt equation

criterion, postbest solution criterion, retention’ test equation-

’ . _criterion, retention test solution criterion, and attitude test, are

of the sene type as H], H2, and E3 except for the..attitude test, dn

. . which the dependent varisble "achievement" is replaced by "nutugé"l

_ Stetistical Procedure

A3 x 2 ANOVA vas used to e.nalyr.e the date cullec'{:ed. . This
am.lysis(wus perforned separately for each. of the posttest equation
.criteriqn, the posttest s‘olu'tiun criterion, the retention test equstion

s criterion, the yetention test’ 'solirtton eriterion, and the attltude test.

-~
A mnthesea were tested at the .05 1eve1 of significance, If




i .= ‘I_-V . ”
05) ocourred, the Scheffee procedure (Glass

nd Stanley, 1970, pp. Wisbis)




' means and standard deviations of scores for the posttest pquation

: CHAPEER = . T

¢ RESULTS

Analysis of Data and Findingx O

‘The data for ench of the posttest retention test and attitude
test vere analyzed by & 3 x 2 analysis of veriance. . This enelysis was
' perforned sepuTm;exy for each of the posttest equatian nriharlun, pomest

solution criterion, test equation cxitarton test

. oyl

solution criterion, end ‘Bttitude test. @ All hypntheses were tested at

the .05 level 6f significance. &
J

Posttest équation Eriterion Fesults. Table 1 contains the

" ériterfon. The oversll F-ratios:for,the dste of Table 1 are sumarized.

in Teble 2. ‘The results indicated by the overall F-ratios arées . ¢

fondovs: B

i - ieve ves no significat aifference vikh respect to achievenent
on/the posttest S, et Mg THE RS treatnent
groups. ) i § . %

e ;
2, There was a significant difference with respect to achievement™
" ieaeiest euuat}.on cesmesli betveen the two ebility

?.evels The_high—nhxlity}atuﬂenta had a sig.uficmtly‘

E CF p
lerger overall mean score ‘than the low-ability students.

Thererwas no significant intersction with reppect to abhievement
\,  on the posttest equation criterion between the three trestuent
groups and the two ability levels.

21




i X -
- 22"
¢ OB These results indicate that there vas no significant @ifference
due to treatzeats in deriving equations fof algebraic word probless.
$ Fove'm, the h‘idl—&bllity students performed signific: ér than
hthe 1ov-abi1tty. stusests. Tiere ves no signirseant interei{on betwees =
treataents and ability levels: \ B
1
3 g Table 1
g : & .
! . = Grdup Size, Means, and Standard Deviations*
: " for Postbest Equation Criterion
Treatment
v or erc
Lot 0 mien | 15.08 . .92 1377 N
' v g migity (2.33) ¢ (1.68) (1.83) ] [
: a=13 n=12|- a=13f/ :
: W 1262 12.89 “12as .
Ability (2.02) * (2.20) (1.99) . 3
s a=13 a=g a=13f = i
(e : ) '
‘ s 3 Overall 13.85 - 105 12.96 g >
| uey | a3 os) |- ]
. . =267 n=21 n=26
- :
* % Standard deviations in parentheses : ¢
; . )
s
g CRA3 = Y5 ]




: : i ;
1 o 23 %
Table 2
E B e B o R e : . g
53 Analysis of. Variance of Scores' for Posttest Equatién Criterion
\ 5 F/ , s it il s Sl " ) *
. 5 2 Source 'of Sum of Degrees of Mean- F_ Probability. '
\ * “Varistion Squares Freedom Squares ' °  FZ ¥ _
2 = z - RS .
+ +l . Treatments 13.87 .- - 2 LT RE TR 5 L
oo heitiy 0 Tsare 1 7517 1853 0.00
: Interdction 2.33 2 % 116 029 075"
et ' Ersor 2TLBL . o 6T “L kg6 3
i :, . % o et . 5] . .
o § ] ; - ¢ 4
0 A g Tatal . (365.61 ; T2 5:08 -
g Tl . - . N L
. * Significant.at the .05 level' | PR -
. i 5 s : :
g |
i Jis - ;
i e + {.
53 ‘ "




Posttest solution criterfon remlte, : Ténle 3,dontatns the
iV nesiis e standard deviations of sdorés ‘For the ‘posttest solutison
criterion. The overall F-ratios for the data of Table 3.are summarized T
"in Table k. e results inddcsted by the oversll P-ratics sre as. - .

‘fol}ovs: o

There Vas|no significant difference with respect to

achievement on the posttest solution criterion smorig thé
i . "' tnide treatment grows. :

7/, & .
2. 'There was a significant, difference with respect to

-
achievement on the posttest.solution criterion between ..

: : the two sbility. levels. .The high-sbility students. had &

stgniticantly Lo eTeLL i SRt L5ty

students. X 2o P

‘There was no significant interaction with reSpect to ..
‘achievement .on the, posttest ‘solution criterion between the

three trestnent groups’ and thetwo ability.levels. B

wrl _ . ‘ese results indicate that there wes no signiticant aifference
1 ﬂnﬂ/tc treatments’ in solving algebraic word problems.’ However, the

¢ high-ability-students performed significahtly better ‘than. lov-ability

students. There vas no ail 7 between

el ability levels. by B ® e ]




Table. 3 L

+:Group Size, Means; and Standard Deviations*' - o g e
- for Posttest Solution Criterion - . |8 T 6

i £ * - Treatment

v a T / B

mgn | gk 17.58 . e

Cmviy L | G | (30 s
¢ =13 gl

s

. : v U AT IR TR
v Ability “(4.78) - (L.12)
: » CratB S KT M PN

0 overall [ 1757 . | amos
“ (5.48) o)
ntest | i =26
7 “*,5tendard Gevistions in parenthesés ! i
/' §

i




" Source’ of Suiof - . Degrees ofi
Varistion - . :Squares Freedom

Eyh‘ent.menti
" Avility 160,30 L1

. Interactiof . 3T.WT

Frror -

o o Table b

.-Analysis of Variaice of -Scores for Posttest Solution Criferion -

“Mean

'+ Squares

< Probaitlisy |
FZ o

1193,45 -7 6T

Total RN R

*'Significant at the .05 level.

WL W
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' Retention test equation criterion Tesults: Table 5 ‘con:ulns

- 2 : the ruam md standard deviations of scores for the retention” :ut

3 ) eqution briterion. The overall F~ratios’ for :;;a data of Table 5 nuv é
N sumarized in Table 6 The results Xndlca:ed by the overall F-ratios

4 : iy are as £ollows: Yo 1o

: . 1. Therewvas no significant difference with réspect to ‘achievement

on. the Tetention”test equation erttarion among the. three
treatment groups, . PP
2. There vas a@ignificant difference with respect to’
achievement on the revéntion’ test equatin criterion between
the tw. ability levels. The high-ahility students had a °
" T significantly larger overall hean sdoré thanthe low-ability
) students.

3. There vwag'no atgnificant interaction with respect to

achievement on_the retention tést equation cri:ér’;on becneanr" ’
- " the three treatmeit groups and the two ability levels. ..
These x:ebayults fndfcate that ‘there was no significant difference
due'to treatments In deriving equations for algebraic _wer‘d problems.
Hovever, the. high-ability stulents perfomgd afgnificantly better than
the low-ehuu:y ucuden:a ~—There vas no significant interaction between .

treatments and lhulty levels.




| & ¥ i g
_ ! @ !
of ; i
i .
; i 28
i ! p
| .
i »
. P :
;  Tabls 5 el
: . oty ) B & : 4 ! % {5
a % " * ‘Group Size, Means, and Standard Deviationms* Lo
E ’y sl o & for Retention Test Equation Criterion 8 Fa
I 2 ] % = % L, .
i . 2
LA # Treatment -
! s w er cTC
: " ‘High 14,83 14.92 .| 13.25 § |
/ B o ’ L0 abildey (.4]) (2.35) - (4.49)
Coa=g2 i o Ca= [ n=12
i . > .
4 2
! Low 12,46 - - 13.00 | 11.08
Abi1iey™ @.22) (1.87) (5.58)
; 5 ' n=1 La=9 0= 12
1) ¢ 1360 - T4.10 12.17
@.571)° ©(2:32) . (5.08) -
£ s N = N n=2 n= 21 n=
ok R :
, ~" Standard deviationa in parentheses * g
i /% 4 5 ’ )

e

I e
~
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Table 6 P
#"  inalysis of Varimice of Scores for. Retention Test Equation Criterion
: — Al @A
' Source of Sun of ' Degrees of Mean F Probability
. Variation Squares ' Freedom = ! Squares H FzE
° : P i <
‘Treatment /. “41. 974, 2 20.98 1.73 0.19
£ Miliey 8158 1 81.58 6.72% - oo
g . i 4
< 25 “ « : ) P
a diteraction 0.58 2 0.292 0.02 0.98
< . N
: : a
Error 6 2.3
b A
. Total 69 13.12
* §1gatficent atithe 405 Level




Retention test golution criterion resubts, Table 7 contains the

neans and standard deviations of scores for the retention test solution
criterion.” The overal), P-ratios for the dita of Table 7 are sumartzed
n Table 8. - The results fndicated by the overall F-ratios are as “follovs:

- 1 : . 1. There was fio- ngnxﬁmr difference with respect to

1t on the solutd among.

1 ; i the three treatiiont groups, .

| 2. There was a significant ‘difference with respect to -
> achdevement on the retention test solution criterion between
' “the two ability lévels. The Migh-ability dtulents had & |
significantly lavger overall meen acore than the low-ability

stidedts.

. There was no signifcant Interaction wxxh,reup'ec: to

¢ achievement on the retentfon test aolu:ion criterion betveen”
7
gt the three, treatment groups and e two- mu:y Tevels.

Theue results Lndlcate that there was no signlficnnt diffuence

due to treatmenta in faelvinz algeﬁz;ai: word pruﬁlem Bwevex, the

. hi;h»ab;uzy studen:s perfomed sigitficantly Eu::er than' Low-abdliey

students. . There was. no : lon Between and.

.. :
4 " ability levels.
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& Table 7 toLu 8
Group Size, Means, and Standard Deviations*, .
for Retention Test Solution Criterion 3
: Ca E 5 g e
Ty "Treatment: .
W er 61C
High . . 19.58 120078 18.67
‘Abiliey | o . -
ity LG8 L Cgp |29 Ly | Gl Ly,
g Tow 14,69 17,11 17.33
& (4.68) (4.20) (4.94)
[ S =9 = 12
il N w2
| 17.04 < 19.19 :18.00
A (5.22) 95 603 | g0 D 05:08) Ly
i X - |
," . A,.\ -vr |
\
, ) 3 o
; ;
- ‘ i ;
. i i s R
- & . N 1 "
v & ' o W e
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Table 8 - - . 5 e g
2 s = %
i Analysis of Variance of Scores for Retention Test Solution Criterion
‘ I 4 ! o3
bl / Source of . Sumof - Degrees of = Mean F_ . ‘Probability
Variation Squares * Freedom Squares o e E2E,
i- Treatment 38.87 2 19.43 . 097~ 040 ¢
Ty Ability . 188.45 1o 18845 9.00% 0.0
: 8 Ge ey A .
} i : | : S )
" Interaction  39.59 - 2 /° 19.80 - 0.94 0.39 t
Error .- 1340.15 64 2094
oy \ R i /
| \Total 1620.98 69 2349
./
g ; .
Significant at the .05 level /
/
; :
; ]
N A :
. /b




Comparison of posttest and retention test results. Since the

posttest and retention test scores were mot compared statistically, a
graphical comparison of the mean scores was made (see Figures 2 and 3). -
_For the GT group, the overall mean score for the retention test

‘equation criterion indicates an increase over that of the posttest,

whereas that for each of the IV and GIC groups indicates a decrease, *
more dramatically for the GIC group. This pattern of increase-decrease
(see Figure 2) 1s manifested in the mean scores of the high- and Lov- '
abtlity groups except for the ifghabilicy T group where the .mea/n‘ )

scores are equal. dih gt : i

£ 5 y
) R The overall mean seore for the solution criterion of the retention .
& test increased over that of the posttest for both the GT and GIC groups [
b - ‘but_decreased slightly for the IV group. This pattern of increase-
.decresss ‘(see Pignre. 3) ‘1e manifested fu the mean scores of the high- o ¢

and low-ability groups except for the high-ability IV group where the

c : mean scores are approximately equal. The increase in the mean scores

for the retention test solution criterion over those for the posttest

jsolution criterion was more noticesble for the high-ability GT group =

and low-ability GIC group than for-the other ability groups. . z
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Attitude test results. Table 9 contains the means and standard

“deviations of scores for ‘the attitude test. The overall F-ratios for

the data of Table 9 are summarized in Table 10. Thé results indicated
STREE

by ‘the overall F-ratios are as follows:

1. There was.a uignifi:anc difference with respect to attitude
' toward mathematics among the three creA\:w.ent g!m.‘\pu.

2. There was no significant difference with respect £o Attitude
toward mathematics betijeen'the tvo ability levels. N

There was no_significant interaction.with respect to attitude

tovard mathematics Lietween the three treatment groups and -~

the two ability levels.
These ‘results indicate that there was a significant difference
in attitude tovard mathematics due to treatments. However, there was,

no significant difference Between high-ability students and low-ability

There was. no 3 between i and*
ability levels. i i
The dnvestigator proceeded to teat for the significant difference -
in attitude among the three treatmet groups by utilizing the Scheffe
sethod, - The Scheffe analyais for the .05 sinultancous confldence

intervals is sumarized' in Table 11.  Since all -confidence intervals

Ancluded zero, fo pairwise significant differences were detected.
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N i b N E >
. .Group Siz8, Means, and Standard Deviations*
G for Attitude Test
L 4 b G Treatment
o, . pa ot c1c
Yy High 92.31 90.83 74?.92
Ability L AETE gy [ Q700 gy | 0659, gy
Low . | " 84,08 86.67 78.69
Abiiity (22.50) (17.33) ar.27m)
; ) n=13 e 3 n = 13]
Overall 88.19 ' £9.05 76,31
(19.88) - (16.85) (16.75)
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Analysis of Variance of Scores for Attitude Test

s Table 10 : /é'

& 1
|
i - - : ==\
Source of Sunm of = - Degrées of - Mean F Probability
Variation Squares * Freedom Squares _ o FZF
‘ Treatments _ 2488.92 < 2 1244.96 . 3.81% 0.03
5 .
Ability " 106.36 i 206.36 . 0,33 L0.57
. . ,
Interaction 57112 . . 2 285.56  0.87 0.42
{7 g
o E
Error 21898.94 67 326.85. 7
. N =
Total 25103.81 72 348.66
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Thble 11

¥ . Simultaneous Confidence: Intervals Around Differences
Between Paira of Treament Means for Attitude Test

. '

o

Difference Between Means

.05 Confidence Interval

1 = -0.86
2, =1ss | ) 12,59
3 =12.75 13.31

" oy

13,31

(-14.71, 12.45)
(-0.71,.24.47) . [

(<0.56, 26.06)
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m.tcullinn of Results

<. Since no significant -difference - ogcurred with respect to

i achievement on the equation criterion of éither the posttest or retention
test among the three treatment groups, it appears, in this experiment,

that none of the three treatments’was more effective than another for

< teaching students to write algebral a for verbal probl
But from a close examination of the graphs of the overall group means
. for the equation criterian (see Figures\4 and 5), it ia evident that 1<
the GIC gml-p ‘exhibited smwhu‘}; inferior performance to that of either
"' the IV 6.6 group. - Since thie graphi of the overall group meins for
the attitude test (see Figure 6 reflect a simtlar inferiority for the
& GIC group, .the iivestigator suspects that the use of the hamd-held
calculator may have presented difffculties for the students. Maybe more
than one class period is necessary to allow for the students to become
suffictently competent 1in the use of the calculator especially in knowing
vhen to use it. It seems that students relied too much on the caleulator
in setting up correct equations, whereas the calculator stiuld only act

I
\ as a tool to check their guesses. In fact, ‘The only occurrence of studenth »

! not to set up vas on ' the test in the GIC

“group where three n!u:ﬂ:ntl did mot set up equations but proceeded to

[ £ solve the preblm without them. ) ) .

The IV group perfnmd well on the. equatdon criterion compared

; . to the other tvo groups. Posaibly, sstudenta felt competeat working

with the Enml approach hecmlae it more closely resembled previous

The ‘don, which vas the same for all

lack of familiarity with a more informal approach by the GT and GTC
2 <

|

{

g

i

i

1

i . v
i % 5 three groups, was orfented toward a formal approach. Because of the
t

:

§
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" with respect to achievement on the solution criteriom of either the

. : I
students, more time may have been necessary to acquaint the students
with the informal guess-and~test procedure. With more time given to #

developing tha

superior to’ that of thé IV
students might_"hm‘re resulted. i
A not. unexpected fining was. the significantly highet mess

scotes for the high-ability stulents than for'the Low-ability students
for the’equation c/[::lterion of each of the posttest and retention test.
Since :ha»g:aphn‘/ of the equation criterion- for each of 1th, ;;Sa::es: und
retention=test fean’ scores fur both high- and low- ability students (see
Figures 4 4aa 5) are. alnost. parallel, esseatially no iitéraction oceurs.

!
Prom Figures 4 .and 5 it can be observed thnt for bﬂth high- and Low-

lbillty students, the Cr group pexfo'med better than either the IV group
or o1c group except For the pnst:eat vhere: the high-ability 0T grop |
performed only slightly lover ‘than the high-ability IV group, This

probably sugg€sts thar. the informal guess-and-test pracedure, 7 4

developed to a grea;er extent than' in-this study, may be better’ than the

nore fornal. initial-variable procedure in setting Gp equations.:. This

is probably especially true for low-ability students. Since the graphs.for

the.retention test equation criterion have a parallel nature similar’
to ch= graplw for the  pogttest eqlmtion crite:ion, it appearn that for

worksd qually

"of deriving equations each

well with both ability Lévels. . !

4s for the equation ion, no

posttest or retention test among the'three’ treatment grmq’as. Bo'ueve:,"
hish-!billty students. nhtlined higher mean scores thm tlu lw-sbnity

students’ for the uoluwm cﬂterioﬂ of uch of :he wmnest and
Q-

é accurred




retentioh test. o
Al:hnngh not atatislicall} uignificam:, interaction dld occur
on, 'the posttest snlu:;on criterion between ability 1lévels' and treatments

(see Figure 7). Fron Figure 7, it can.be observed that the solution”

criterion mean score for the high-ability students is higher for the
IV group than for either the CT g}opp or GIC group, whereas for the
Low-ability student’s it is dower for the IV group than for eithet the
GT group or GIC, gro;.p.  Asfor the equation criterion, the guess-and-

g N ’ <
test procedure seems to be better for low-ability students than the
‘iniclal-varisble. by guessing posstble solutions for a problen, the’
Low-ability students may- be better able to dbeias oy el :aasmmbleness
Of an answet than 1f the student had chosen an mun-vmam to
 Tepresent  the unknow. Knoving that one guess 1s too large and another
L5 too small allows the stulent to roughly estimate the,solution. For
:the hxgh—abuity student the 1n1tlx1—vatinble procedure seems to be ‘better
than the -guess-and-test procedure, Problems of a more complex mature

may be required for high-ability students o appectatethe purpose of
the giess-and-test procedm. ) \, !

Although nhe thsultu were not aca:istiuauy significant, the

grsphs in Figure B suggest tim[ ‘sone interaction did occur oni the retention

‘test. uoll{tlon criterion betveen nbﬂit/y levels.and r.reatnenta. In Figure 8,
r.he graphs oi the. megn scores illusl:r:ate :lm; for the 1m:—abuizy students
the 6IC groups A’ttained a higher score ‘than either the IV group or -

" GT group, whereas for the high-sbility stulents the GIC jroup attained

a lover mean score than edther the IV group or GT group. Agaln, ds . .
5 , sl

for the retention'test. equation criterion for high-ability stﬁents,

the GTgroup perforned better than either the IV group.or GIC group, o

~ “'. 3
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but not for.'the low-abdlity atudenta dince the GT group performed -
better than only the IV group.. The mesn score for 'the Low-ability
students being higher -for the o1 group’ than for thé other two grop}s
sssas o siggest that vith Tucreassd famtlfacity with ‘both the - caloulator
and the informal guess-and-test pru'cedure,‘lw—asii’uy students could
bechme better. picblem solvers than those subjected to edther the fnformal
initial-varlable procedure or/the ‘calculator-unalded formal guess-and~
test procedure. Perhapa given problems of a more cémplex nature, the
high“ability GTC students would have perforued similarly to that of the
Lowability GIC students on the retention test solution criterdon. Off
observation of the graphs of the overall' group means for the retention

test solution criterion (see Figure 8), it is evident that the GT group

- pékformed better than elther the IV group or GTC group. Fron this, 1€

 appears that the guess-and~test procedure is better for rememhering

solutions to vetbal prohlzms than the initial-variable procedure. If the .
procedute had b:en developed to a greater dxtent, it may have resulted
ln perfomance superdior to :hat of the ini:ial—variahle procedure,

Intezaction on the attifude test, although not scatisticnlly

_significant, occurred between ability levels and Echitmbats; Frol the

graph of the overall group'means (see.Figure6), it gan be observed, .
that aberall 'the GI students obtained the highest score and the GIC

students, the lovest. As suggested earlier, possibly the reason.for

et L

the low overall mean_sgore for the GIC'students’was because of lack . |
of familiarity with the calculator. Another interesting observation
ia that for the ¢1C grow, unltke the other two :reuu‘mn: groups, the

lw—ahﬂity stulnts aftamed a Bighet nean Séore thm the high-sbility
/

students. This would seem to give more wéfght to the previoun

suggestion that with hu:ren:ed familiarity with Both the calculator
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;' begiu solving algebrdtc word profilens.. It also appéars that once

<

49,

and the .infornal giess-and-test procedure, low-abi)fity students night
becone better problen solvers than tfiose subjected to elther the fnfornal

initial-variable procedure of the formal guess-and-test procedure without

" the calculator.

Although one of the ten clgss periods was use;i to introduce the
calculator, the investigator feels that more time was necessary,
especiaily ‘since the students had not pieviously used calculators
in achool. Bven with one day devoted to dntroductng the calculator,.
the students nevertheless ‘Hindshed the vork in thn ehass perdods as '
was intenddd. . ) :

Because ‘of the moderately high oyerall mein scores on the

achievement tests, it appears that grade seven'is not too early to = .

techniques for aolution  are learmed, they appear resistent to icrgetting.

This is espemuy nue for the GI group,since it has higher overall

H

‘mean scores for buth the equation and solution criteria of the retention
, test than for the respective criteria Gf the posttedt, ami also for

the GIC grﬂup‘w.hich achieved a ‘higher overall mean score for the
solution criterion of the rezen'tlon test then for the solution eritetion
of the postidst. - The investigator vas assured by the regmz mthemntics
teacher that no:teaching on algehralc word problens had . .

between the poutent and uten:ian test. /

The resul:- of r_hx- atudy ugree with that of Crowd(1975) in

whicl he fnund no nignLEimc between the g d:

! i
and, initial-variabl : for g wopd problems of g o

algebra, *However, Settle’ (1977) foind that the.guess—ani-test approach

. for. tranalating vetbal problems in el y algebra was sd
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better than the "traditional" approach (imitial-variable) on the posttest
but mot on. the retention test. .This present study found nhisuch
Y
significance but the GT group did achieve'a higher overall mean score
) B

than the IV group on all test criteria except the solution criterion of

. the posttest where it was only slightly lower. Some possible reasons

“for Settle's resulta being ‘different from the results of this study might

be that Settle used written naterials for the students as vell as.two !
sibtriskote Fpr-tasiking: i
. mi—hm\ the G and GIC groups only one student used a tabié for
the. guess—and-| teat procedure on tﬁe poﬁtt&st and no, student on the
re:enzim test, Thig seems to agree with :he cjmtentlon of anuett
and Cumtng (1970), that uith practice and growth. the student will
eventually be able to set up the equation immediately fm— the kinds of
probless which he underatands. -

"That the GTC group.wasn't siguificantly different than edther
the” IV group or GT group on attitude agrees with thst,tepar::j—y . !

Szetela (1979). He reported that in Bulletin No. 9 of the cplator

Informtion Centel (3977). of the: seven fi\;dings reported & attitude
mward mathematics in calculator ﬁt\ldieﬂ, six of the findings prmiuczd
nunsignifica.nr_ differences.

No study repan;ed in this paper compares upecificnlly :ha lmpact

.of the hand-held calculator on/solving algebraic word probléms. B\lt

both Quina (1975) and Cooper (1977), who studied the impact of the

caleulstor on the study of algebra,found no significant difference in
attitude on achievenent betueer groups' who-used calcilators and those

who did not. The Tesults of this study yield.similar conclusions.




CIOHSTIEN B

I\\

- Summary & s

nathesstica revealed only. tvo studiea directly related to the guess-

. CHAPTER 5
] B

- &
SUMMARY, LIMITATIONS, WION, AND . IMPLICATIONS

r i .

The purpose 'nf. this study wes to investigate the relative
effectiveness of two procedures, tersed Cuess’ and Test and Initial
Vgtilyle, for translating word problems: into equations and :I;en solving
the problems, In addttion, the stidy included an assessient of the'
hand-held caléulator in the Guess ‘and Test procedure. ~'Spectftcally,
the study was directed by the following questions: . \
o' 1. Doea the Guess and-Test procedure for setting up equations

 and. then solving word problens lead to higher achievesent
‘and an_ improved attitude as compared to the Initial'Variable
procedure?, )
2. Does ‘the use of the Bani-held caleulator with the Guess and
" Test procedure lead to higher achtevement nd e tmproved
attitude aa-compered o the. Guéss and Test -procedure without
the hand-held calculator? - :
3. Does the student's aBdltiy lewel as nesmuzed by 1Q,
. influence achievement and/6r attitude {n any of the treatment
groups? ' :

An examination of the research related to problem solving in

" test and initidl-varisble procedures. Settle (1977) compared the

" Gnitial ) for

writing revelant equations to verbal probless in first-year algebra.

g d- and

’ ‘ 51
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Be found that the guess-and-test approach to developing skill in equation

construction for verbal problems in elementary algebrawas superior to

tHe "traditonal” approach in terms o’fmtmﬁmmmghm;n&’md‘\'
superiority existed in terms of transfet or retention. The other study <

‘ cbnducted by Crowe (1975) found no significant difference’between the

two strategies and no signifi:unt interactdon between ability levels
and methods. ! y J B

To accomplish. the purpose of-this sc’udy, ibhe investigator éh'm
the total grade-seven enralment nf 78 students Erom a rnra} high school.

The 78 studerits vere firat ddvided equally fnto high- and, Low-ability

_ groups.on the basis of their Large-Thorndike verbal IQ scores.  Then,

within each ability leével, equal numbers of students were assigned at

random to one of three treatment groups. The three freatment procedures

‘Initial Varible (IV), Guess:-and<Test (GT), and Guess-and Test with

Calculator (GIC) were then randomly assigned to the three treatment

“'groups. In the GT procedurey,the student first guessed. the solution

tosthe problem and then cheakfed {t. If the solution was incorrect, the-
procedure was r&pa;ted. el process was repeated at least twlce, so
that the student hopefully saw a pattern that suggested an apppopriste
equation for the ynbhlé:n. The solution to cha pr;hlm was then found
by solving the equatiun/ In the IV procedure, :ne student. initially v
fatroduced a varu)le’ for the uknown.  Then, o wrots s apsropiiata
equation which he solved to get the Fnlu:ion to the problem. In the
61e ptoceﬂute,‘the student followed the same steps as in the GT
procedure but used the hand-held caleulator to ald in the computation.
“ren 4t-atnute class periods veré used for' instruction fn esch

procedure’ and two 40-minute class periods for administration of ‘a

{



posttest and Terention test ta each group.. Each GIC student had a - : :
cadculator for the two tests. [On both tests, students wére to find an /
equation for each verbal problem and then solve it. This produced two

* different scores, an equation score and & solution score, for each test:

attitude test was also administered-at the.

A fivewpoint

fstruction was performed © |

, beginning of, the list instructional periods
ih all three treatnent groups by the investigator.
) ' The analysis of the data was performed by use of a 3 x 2 analysis
: - _of varlance (ANOVA). Tils analysis was perforhed separately for each
of the posttest equation criterion, pos‘tr.ast solution criterion,
A retention test eq\mtim‘l criterion, retention test solution criterionm,
and atéitude test. ALL hypotheses vere tested at the .05 level of

: significance. On the buls of the ANOVA results; the major findings B

were stated and conclusdons drawn.
3 o ’ fl
Limitations &
The study vas Haited by the use of the three exper mental
“ tteﬂtmmts (IV GT, GIC). To make a fllllet asséasment of the hand-held -

calnnlar_or, one other experimental treatment group, Initial-Variable e

> +.»  with Hand-Held Calculator, (IVC),.would be necessary. In addition

tb the four treatment roups, o other treatsegt. groups, 19C and, O1C

bdth working with more cmnplex problems than-the cthe: 1V and GIC groups,

'-would allow for. an assessment of the hm—hald calculator relative to,

the level of difficulty of problems snlved.

/
The study vas linited to grade seven fron one particular high

school. Although the grade level was-probably an advantage since it

was the irst tive in the students' mathematical deyelopmedt that they
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had been exposed to strategies for solving verbal problema by ‘setting
up algebraic equations, the questioh uight be ralsed whether the diratio
of 10 days for.'the study was suffi¥¥ent time to effectively develop the

strntegies‘ ¥

‘Although. no problems were as to the ay}uvp
of the instructional materials, ft'must be pointed out \chaz the materidis
were not subjected to a pilot study. p Ty

The relntively low reliability l:oefﬂcient of .68 (but reasonable
for a 10—1(em test) for the posttest may have nfﬁected the detection
of any differences in treatment effects.

Although absenteeism unQ very low ai;:ms both 1 struction and
the w!iting‘of the teats, it should-be moted that the SBItudentn absent
from the-posttest vere all from the GT group. One of these studen:s<
was from the high-ability level and the other four were. n’um the lw—

ability level. These five students were not ertered in sz analysis

of data- for ‘the attstude and retentdon tests. Threg other e:udem:s

were absent from the renm:inn test.. Ofie uua from the high—phili:y ¥
IV group, one from-the high-alﬂliﬁy GIC group, and the other frmn the
lnw-ahility GIC group. \g

Concluéion%

7 -Subject m the inherent um.ltuions of thia scudy nnd based on '
the findiogs, the folluwing Shuslislins e prasdited, smcg there ware
no significant differences aning. the three instructional procedures.
for translating and aolving algehraic word problems, the investigator
" concluded that nine of the three treatment procedures, Guess-and Test,
Guess-audi Yook with Calkilator, or Tatefial:Vardeiile, was superior to

another in terms of initial learning and retention.. ‘However, students'

3 s % s
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ability, as measured by IQ, was a si.gqlfi:‘-n: factor in performance
for all three treatments. ~ The ANOVA results did provide .evidence of a
significant difference in attimde toward mathematics among the three
_ treatment groups but an lppl;lullnn of the’ Scheffe malysis detected

~ no significant differences between groups. Therefore, the investigator - .

concluded that none of the three improved de 2 e .

attitude toward ;Mo si occurred with
respect to achievement or attitude. Between the three treatment groups

and ubili;y levels. Pl B

Implications for Classroon Teacher 3 .
* The results of this stuly would seem to iuply that both the IV ¢
i and GT" procedures could be employed -for instructiof, in the solution to

. g
- verbal problems in algebra. The results do mot sees to indicate that

. the use of the haid-held calculator would improve stulents' problem '
" solving ability in alfibra. Possibly this was because Of the shott -

‘exposure time students had to the calelator or because the probless

" vemen'e suffictently comlex to take fill advatage of the ialealator.
s

- gor Possibly, a of the two slong % g
Wwith the use. of the calculator for more complex: problems wouldbe more

effective for a wider Yange of student gbility than if one procedure

] were used alone. ;

sertion that

1 ' © ¢ the results ofiuthis study support the

intelligence 1s a si nt factor in problen-solving

: ability. This may not be, surprising to the classroon teacher,but

i
§
!
i
|
i

the ns are im Rather than accept the

tion as an ', fdct, the oox teacher should explore

vas of parrowing the gap between high- and’ low-ability problem




"in algebraj- quenions of :he following Botl:. i'or ample, could direct *

" werg aided by the talculator and the ‘strategles were given uufﬂc:l.ent

_sotvera. _ Stace the Lowability: ¢ students amxnea a gher pepn

“score for m tecentinn teat solution cmezm\ than elther the low-

“in nnrruving nm gp. ) \

solution are learned, .they are to fo g 5

: . ) 56

abllity 1V utudeuta or lnﬂbillty GT students, incressed exposure o

the usé’ of the calculator for 1omm1ty gtudents might,l\elp cnnsidnahly

Because. of the mndetately high overan mean scores on the ¢
achievement tests, it. would seen to ::mply :!m: gmde seven 15 ot too [

early to begin solying algehraic vord" problems snd ogee Z{c}ntq\l&s for .|

and ' for Future® Researci\ : oo i

The results of thid deudy seem to tmply that, for” algebratc

word problens l:ypicAl of most :extliooks, nedther of the twa problem-

solving strategies, giess-and—test or-initial-variable, is superiox

to the othér. ~ Also; -the guess-and-test &:a:egy aided by the calculator

appears ot to be superior to the gueas-iud-cm strategy without the

caleulator. 1: 18 suggeated shat further mvemgamn be undertaken.

to ‘emplore possible uses of the calculator; espicially ite use in

problemsolving egies for solution OF verbal pmum -

further. civloration. Wbt would be the effect on: atulets’ problea-
splving ability for solution of algebrate vord prohless &€ stulents
were given pr;plengeﬂ expoaure to the calculatnﬂ Would'a problem— ks

solving ‘stratesy be more effective 1€ stwdeqts used the calculstor- .

with problets of & : more realitagic and/ar mote zamplex niture? -Would

one probler-solving sr.megy li.e nore effective than nnnthet 1{ both

tine to be developed? ‘
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" The results of this study alss sees to imply that high-abilicy

tudents, as sessured by TQ, ire better able'fo solve dlgebratc word’

“*probless than loe-ability_students, irregardless of whecher the "mm'n-
uz!.ahu, guess-and-test, or pela—.d—ten with calculator 18 rnel
Fn'ther is to to vlut utmt the

P!Dblﬂ‘.olvin' lbll!.!y of lw-abﬂlty students can be iqmwed by the -

prolonm use of the caleulitor. e ! . ST e

- 3 . o i i
. 4
'
% . % . . $ %
i, 0% 3 . : &
. S ¢ ® ¥
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for 1V, GT, .and 6TC Procedures
- Selected Parts From Teacher's Notes




Description of Instructignal Materials’

|
i s
. J sy i -
i
i
i
| i
! Ten 40-minute class perdods were used for instructfon in each

method and two 40-minute class periods used for administration of the

posttest and retention test to.each groups. -

The 't 1 materials were o d into four sections
each with a specific objective as follows: x i “
E SECTION 1: OBJECTIVE: The student should be sble to translate
verbal phrases into mathematical

_ language: ™ . o

. 'SECTION 2: onscn/\fﬁ The studest should"be sble to write a
related equation for .an equation guch
.88 2! X=36, and then f!.nd its solution.
¢ ; I it
T SECTION 3:, OBJECTIVE: The student should be able to translate

i
|
{
]
i
{
i

g L . a vord problen into an-equation.

SECTION.4: .- OBJECTIVE: The student should be able to ‘translate

- a word problen into an equation, then : 5
solve the equation to find the solution "
to the vord problea.

For the GIC group, & dly was allotted "to introduce the calculator. =

"ltie seudent shmlld 1d be able’to use the handeheld
the four

|

¥ 2\ i ‘basi t ‘additdon;
\ & " maleiplacation, snd divigdon.

' J e ab]ecclvu ‘forthe day was: v

Mnu specifically, ,ﬂm uorkmplma on ‘each dny vas'ag fn].‘lwlx




. Description of days work Group - ¥
s \V GT GIC at -

Translatiog of verbal phrases into

_mathematical language. 2 Day ) /Day 1. Day 1

Reviewing of previous days work and -
translation of more complex verbal

phrages than tliose of the first day.

: J Introdicing the cdleulator, e N

" ' 'Review of equations. L Day3 Day3 Day4 o

Translation of word problems (mostly

mumber problems) into equations: ' .. Day4 |Day.4 Day 5

Translation of word problems (zostly B
nusber problems) into equations and 4 5 ) .

then solving them to solve the : o % .
/. problems. ; B

Solving problems related to motion i A

o *. and.age. s TR L Dey 6' Day.6 - Day 7 ,
Review of work by solving 25 problems. : - Days 7, Days 7, Days 8,
Blaiie . 8,9,10' 8,9,16 9,10
<
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i 4 ~ Introductory Instructional Materials n
i ¢ for IV, GT, and GIC Procedures
.+ = Selected Parts From Teacher's Notes -~
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R ’ o Sl A I-Days 1, 2,3 3 3
: B e, CT-Days 1,2, 3 ' &
P S . J . GTC- Days 1, 2, 4 (Pay 3 for introduttion of
&Y o s caleulator)
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ORJECTIVE: The'student should be able to translate

BECTION 1:
) verbal phrases into mathematical
IS language. )
. Tg terns, varisble ani open expression, sre reviewdd at this

point.

Variable:

Open Expression:

e

To represent unknown numbers we uge’ symbols, such

Casx, 10,8, wory. Each of these syibols 18

‘called a variable. Any letters, akbhough x is
K e

probably the most common, can be used for a variable.

The variable is used to :ai:reszn: any number.

»

A represents some number and A + 5 represents

another nuber, -We do not knov. ‘which number Atk 5

refers to since e haven's assigned a value o A,

For this rhason A + 5 is refered to as 'an’open

. expression. If a value of 2 1s given to A, then

A
A +5487.

A diseussion of ‘the following examples is given to show'the

meanidg of
L

2.

translating word phwhsee into mchmncal symbols.

The result of .adding & umber to 3:

The ‘sum_of a number and 4: '

_The result of a number decreased by 2:
‘ The zesult of dezuasi.ng By a numbez-
m p:oduc: of a number and 4:

Eight tines some numbel:.

Tbg resull: of 10 ﬂmtderl by a number:

i

3+ x




e

a0 RNt IR,

7

18 7, then 3 + 7 = 10, and 7 +13 = 10,

8. The result of a number divided by 18

9. One-thifd of a number: . % xn

« . Intranslatind the word phrases-intc mathematical language, we
will follow. these stéps. '
1. Read the word phrase carefully. i

). @ = R
2. Choose a variable to. represent the unknown in the phrase.

3. :Consider other information given in the word phrase iand'
, how it relates #5 the unkdown.

‘4, Write an open expression for the given relationships.

' T
Examplé 1 . * / [
Examplé 1 \ ——t— 3
The Tesult of adding a number to 3. .
\v/:
- “ )
S : ol , %

3 Open #xpression: 3 + x
3.+ x is the liferal translation but x + 3 is also dorrect

because of the: comm — property. Give an example. ' If the mumber— —— ..
. \

o ¢ i Y
¥ L ©

The following Word phrases.iaze used to, show that it isa't .

necessary to put braces under the wordl phrase to indicate the parts b,

be translated into mathematical language.




L i b ATl e 62
Example 1 g
y 4 10 added to & number*

ALY that is necessary £s to think, "Let the unknown'be x (of
some other symbol) then the mathematical expréssion is 10 + x'.

Exercise 1 - 50
. D1 Write an open expre for. each word phrase.
Exampl _#

% less than 15 _ ~_15 = Ha
1. 5 added to'a nuber.
2. A number decreased by 6.
N 3. One-half of a number. '
4.. Edght subtracted from a nmbe;.'
5. Two-thirds of a number.’ S
6.: Twelve decreased by a number.
7. A number added to 8.
8.. The product of 3 and some number.
9. A number 1s doubled. ; &
10. A number divided by 10.
11 12 diyteed by a mumber. <

12. 0nechalf, of 'a number which is then decreased by 6.

Correct and discuss the examples.




GT and IV — Day 3 (GTC - Day 4

SECTION'2: * OBJECTIVE: . The studént ahould be able to write
. a related equc;nn’for an equation
! . . ,such as 2 . x = 36, and then find its

* Bolution.’ ; ,

N
’

Review of ; (open_number 55 R ol = 2

A %

f
A nunber sentence with = (is equal to) s called an equation. It

9,
____ means that the number’

by the o on the lef

side of the equal sign is another name for: the number: represem:ed on the -+

right-hand ‘side. * An equation dan be either true or false. :
Exanples: - ) (IR " -
The equatior 4 4o true.

The eqmltion 3+2 =.6 1s false.
Some' equations vith Variables are.néither_tiue nor false but are

made true or false by :eplanlng the variable with a number.
\ Example:

u+6=3

When n is Iepluced by 1 the equation is false but when n is .

:eplaced by 2, the equation is true.

A numbel‘ that makes an equntion true is called a solution of the.

equation., - - | :
; |
To solve an equation is to, £ind its solution. o .'
Solnuon of dguntinns'
3 Stfice’ the: snlving of awﬂ.ng the ‘Addition Principle
and the Multiplication Principle is U not intfodiced at the grade
o = ' X e




seven level, the solving of equatiéms By writing related equations is

_—reviewed: )
.- "For an equation like 4 + 3 = 7, there are two related equations,

7-3=4and7-4%3,
' Similarly, for an equation Liké x + 4 * 7, ‘there are two related

equations, 7 - 4. x and 7 - x = 4.
To solve x + 4 = 7, wé choose the related equation 7= 4 =x

and get 3 = x $o\r % = 3). We can check the solution in the original ik

. equation x + 4 = )
: : Check: 3% 4=17. . - [

' For an equation like 3.4 = 12; there are two rélated equau;ms.

Simifarly, for an equation like 3.. X =.12, there are nm/related

equations. |

“To solve 6 . n = 12, we write: the related equation
# - 12.=n  feEn=32)
G S 6
“Then, n'= 2
We can check the solution in the original equation § | n = 12,

@i \ "
1
\
|




Exerclse & - .7

m;m: Solve the equations. g

* Example: 3.x%9

T, 3.y+2=20
B 6+Lam+3

S0 1x+de20
o
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| Days 4,5, 6 =




" SECTION 3:-' - OBJECTIVE} The studest should.be @bl to.trasslate,
£ R I Yo ¥ et problenm dnto an equation.

i - § -

In :m -eum.‘ e will learn how to urice equltinna for md"

1lems. He wﬂ.l wt Bolve the equations at thil stage

e othet lnlomltim given in the pmhlem and how

um.-mcummknm.g G s s TR 0 8

Rrite-n:quation.‘ ST LA s

.t"‘, tiplied by g mumber and the Teaylk.1a 104
B2 g T e T, B T e




fo] i f-
o s . R
SN .
& i I v " . 3 ! A
A b 5 A
Example 2 . : §
? . Fouf times a numbér increased by 10 is §0. What is the number?
: LY stk e ET /‘ ¢
" ' » . ) N
0 . BB e ! . Cod
i e P 3 . . A . :
: Jde said) "I am’ thinking of a-number. If you add 8 .to it and i
; i a i
theén multiply the Tesult by.2; you get 150:" What was Joé's number? t
p : 24 ;
. E N - 2
* ‘ : 1
Exércise 5 S ;i : Do '

3 . ¥
‘Directions: Write in equition. for each. vord problem. ‘Do not

‘soJ.ve the eq\ution.

A number idcreasedby 5 is 20.. What is the number? =4
" Bquation: x4 5w 20 )

: Stx tiaes a nuber s 72 Viat 4 the number?

36 1s 5 ain than ‘some fumber.  Vhat 1s the. number? . 6 cl

1t some num!ier is nubtrlcl:ed im' 5, the redule 1o 36,
‘%

Whlt is ﬂg n\mba:’l

3 ‘Hv: f.iul the dlffuull:e .of 16 aubrncl:ud from a numba7 %




i
i
i

" Main Steps for Solving Word Probless o

7%

7. The sum of Tom's age and his father's age is 50 years.
If Tom 18 13 years old, how old is'his father!
8. Tvice the'sum of s nusber and 14 1s 56. What is the number?

Correct and discuss the examples. i
Day 5 :

" SECTION 4: ~ ORJECTIVE: - The student should be able to translate

I . aword problem into an equation, then

to the word problem.
N ; .

1. 2ead the probles carefully.
2 nrda 'what question the prohlu asks and choose a variable

w xepreseat the wnkaom.

3 (bui.det the other informtion given in the problen and how -

it relates to the unhm
4, Write an squ:im:. ’
._Seln,-oqu-tm. - e

Check the answer in ’m original problém;

solve the equation to find the solution

H



4 : ) . ¢ e ‘
- ] N g
: 75 :
¢ » # "y iy N
G = Mnalysis . . ol ?
’ Fizat, ve read the problen ardfully ahd ‘then e chiose a .
variable for the unkaoi, say x, Vel translite part of the probles. to :
s get ‘an open éxp:;asm as x +5, and then ubing the rest of the information %
& } in the px."o‘bltm,‘ﬁa write an equation, " ' B ]
' = sl ' Cooixkseg i
: /’ Solutdon: . Let x rgp}esent the fngxfnbér. o g
A - ] k. W . x+ 559 o B 3 ! .
4
Check: - 4 ‘added to 5 1s equil to 9. '
: ‘A similar ‘analysis {s pg:f@d for zkamﬁas 2 and 3. Fi
; > ¢ bl ;

Example2’ T ' . ’
" Tao-thirds of a number increaséd by 4 is 2. What is-fhe numbert .
oy ey @ :

5w * " 'lom had some marbles, ~After a.game with'Joe, Ton had. 10 more

. thag hed he started. | 1¢ he aow Tiss 30 marbles, hov, many parbles did _
N : . N o ;

Tom ‘stert with?
e




the mnnber’l

Exercise 6

Directions:  Write an equation for eich word probles,’ then

uulve the eq\mtion to obm:l.n the . solution to the .problem. .

Example . ! i & B 8

‘A certain numb:r is ldded to 35 and the res\llt is 55. What is

A
Solution: Let x :epu‘senl: the number : %
¥ 354k =65 " :
o xeesa s a0 ansy me nuaber {5 3.
Gheck: 30 added to 35 1s 65:or 30435 = g

CUL Tenis multiplied by a mmber and the result-4s 120. Vit

Lt ds the nmber? © 1

" “From 7;; a nymber 1s /s’xbtructéd to obtaln 36._ What is the

’ musber? . 5 i :

Twelve® ,matz Chal number 44 “equil to 17.. 'What 15 the
‘nutber? . £ ] E gl

One-hdlf of a numbar which'is then increased by 8 10 1.

What is tha numlmr? S P

Csiren mltiply o mber 7.8, | theh aad 16, T get 40. ihat 18

the number?’ : B ¥a

Smn.l boyn had 35 mmlins apim. ‘Another bvy had Jo’cmdieu. !

All the boyu Bad g total 6130 candiea.  Hou' sany. 'hnyﬁ had



- Selected Parts From Teacher's Notes .
. - i s
Days 4, 5,6

. Lo
.

5l
i
\ )
ud
\ i

: i [




. 3 ot j
; ' i
: ) . Gr-days SR I
1 * SKC’@I@I 3 OBJECTIVE: The student sho be able to trans. -
[T o . * a vord problem into an' equation,
1 ; -

o * Examples 1-3 are used to {llustraté the "guess and test" strategy.
. . Example 1 o B S - S

* Eight is multiplied by a number and the result is 104, What is

the number?

- < * . The following table is drawn on.the. blackboard'and at the sage ’ R B

« A . %
time students are handed duplicated sheets of similar tables.. This is to

encourage-students to go through the steps especially at the beginning.

Guess i Teit Youi Guess - Result

- SV the guess in & table unm the column lubelled "Guess" and then mke(,’.

, ;alcu}nnon ta- datemine 1 the gies 1s correct.’ The caleulated mmher i
15 :han put in . iha tab:l.e under the” hendxng "Rnw.lt" tmthgr \rin:h how it
X vaunbtuined. ;_, 7o B

The ptoueu is conr.i.nued with uveral aﬂ:e: sr.udm:s uch behg -




%4 ‘ 5 »
| Guess : Test Your Guess - Result
6 . . 8.6=48 LR " Too ‘small
12 ' Too small
5 . k T g5 =120 | . Tos large

The calculations ;are filled in- on the blackboard only after each
student has completed the appropriate steps.

The students are now asked to look £nr a

then with the belp of this pattern vrite s general equatdon for th woit

_problen. = B ; ¥

Pnssible equatiun. ©8 . x =104

o i Sinflar discussions ere curxied out for Examples 2 and 3. A
-

Sxample 2
Four tines a number increased by 10 1s 50.” WAAE is-the mumber?

Example 3 3

".Joe said, ML an thinking of a nmumber. . If you add § to it and

then milCiply the résult’ by 2, you get 150°: . What wis Joe's nusber?
Exercise 5 - «”
. Mxectioq-: Write an equation for each word problem, . Do not
“solve'the eqiation::~ ' e gl

e :,' U Slx times a mumber 1s 72." Whatls the nimber?

BERE 14 5"more cm some number. Wnat is the mumber?, * | ©

ed from 45,. the result 1s 3.

ed frowa muber 1s

ttern in the table and °




. .
i ' e 89
. T . ,
} s 3 - 5. If T miltiply & number by 10, then'add 8, I get 58. What
. 'is“r.l;e' number? - L :
% e To-thizda. 6f & musber incréased by 10 45 8. What is. the ! B
; ~Bunbex? ) 5 gy i AT
i P " 7. The'sum of Ton's age ind his fathier's age is 50 years. If . I8 kS
| ) LS Ton'ts 13 years old, how old s his father? g - ;
RS 8. Twice the sum'of ‘a number and 14 1s 56. What is the number?
W . - " N o - N # &
¥ Correct -and discuss the, examples. Sl %
" SECTION 4" OBJECITVE: . The student should be able to graislate
3 ’ € # - “a' word problem mm; = equation, ithen [ < f
o ‘ | solve the equation 0 £1nd the olition
‘I ° . . E i bl : to the word pmuem.
! " in equation for each of 'the fullom.ng eumpleu s dertied by the
; . ) method sinilar to that discussed in Exanple 1 on-Day 4. When the ‘equation
i/ 1s found, each student will then solve it.and'check the solutisn in the’
I original problem. i - -
s 5T
COT | memlen D e ; .
’ - ’ A certain, nusber ‘added to’s da-equal.tb 9. Wh;;r.’is the n@m
i ¢ by

! Mwo-thirds of ‘a nuihér. increased by 4 is 24, What is' ‘the numbeﬂ
St B Vi v T




Example 3

than wilen he started:

[P Tom had some parbles.

Tom start with? -,

Directions:

/Exércise 6.

Aftex a galu with Joe, Tom hud 10 more

e

If he now has 30 marbles, -how mBny lmrhlea did

w:ué a equation for gach word problem, then solve
f

the eqution to obtain thé solution'to ‘the problem *

1.

Ten 4a mltiplied by a mumber aid the nesult is 120, What 1s

the number?

From 72, a number is subtracted to obtain 36. What is the

number?

Tvelve more'than a number is equal to 17.' What.is the number?

One-half of a number which is then increased by 8 is 18.

. What is the number?

) o the auiber?.

Several boys had'25 candles aplece.

_many Boys had 25 candies?

Correct’ and discuss the ‘examples.’

. 1 T multiply a number by 8, then add 16, I get 40, What

Another boy had 30

- candtes. BAhe Boys ted: & fotal. of 130 candtes. How’
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Developmental Instructional Materials "

for GIC- Procedure

~ Selected Parts. Fron Tadcher's Notes

Dayq 3, 5,76, 7




. following examples areldiscissed:

Example

R e -3 R

' : k

SECTION 3: ' OBJECTIVE: . The student should be able to use the ™
. - - | 2

X ‘hand—held cslculator to make

]
I
: calculattons involving the four Basic

'_opeumns of addition, subtraction,
;. miltiplication and division..

For the students to become familiar with their calculator,ithe

Example1: 8+ 5 =13
Example 2: - 5+ 8 =13

The angiers to Examples 1 and 2 are the same.. This illustrates
that the commutative property is  true. for additdon.
Example 3: . 2568 = 3897 = 6265 : &

Note.the speed at wilch the answer chn be found for the large .
numbers, . ) '

i oF ‘ .
Brample bz 10-2 =8 i T
: (Push 10 first, nnl: 2)

Example 5:' 2 - 10 = -8

'l'he anlwet to Empl! 5 18 not pculﬂ:la in the set of vhale

numbers. Exavples 4 and. 5,1llusttace /cluq ﬂ\e commutative prapnrty

: doesn't"hold for “subtraction. - H

9281 - 8469 = BIZ

i The annet can be obtui.ned quickly.
ﬁx 6. * 48 !
Efample 8: sxa-l.a s

meplen 7 and 8 A

ty-is
true. for_ mmumm. !




' Example’10: .
O Example 11: “ :
5 - Mgl e ety
<o g = g i .
| Eample 12: 4706 % 84,= 56 " s BT R
J o A g o G, ¥oe ot
g Example 1;:_;x1‘o~2-3, ; ) e :,) s E
g Directions: Compute the following with your calculator.
£ Example: 985 + 231 =126 . T E
; SRS % 89 + 66 150 & 5 .
. 2. 1435}239\1'
4 3. 943 - 899
¥ PO A
. "5 A6 %29 v tu
58 Cec a8 x2 inT L
) Ve
B 7. ss,edse o |
) 8. 3607463 B
2 J : 9. Txa+aw
? T ER]

Example 9: 9854 x 36 = 356, 744

The answer can be obtained quickly. .

. Similer discissions are carried out for the remaining examples.




1l 181 2 x 41

12.. 3:x 98 = 45,

SECTION 4 ' OBJECTIVE:
" Exapples: 1-3 are used to iuu-c:.n the “gxus-m\d-tea:" sua:e‘gy. .

(From now on calculators’

zhe nllmbnr?

m; fnllow:lnz table 1o

t:lme stmlmts are handed d\lpl

Gued’s

i
}.
i

<A} student. in ssked to.. peil the nuuh!t. !lch

:he guesi m a :ab;u undet the co].um labelled "Gmu" '.nd thzn mh'“‘f




ccrrett/. * Mg T i
" A table sinflar L\me £61lowing will result.
> Gumesi . “{ _Test Your Giews . . . Result /
=T . I s /A
& -39 . ’ 12 | 39 = 468 _ . - Too -small
- . P = . ;
45 . B it v 12,088 A40 L L | T Too small
55 7, . 12.55=660 - iy Too smiall
AN ‘ : . )

N N /

The :nculauuiu arefilled in on the blackboard only after each
" o
smdent has cmlpleced the appx‘nprlste sceps. ® N

| The studenta are miow ssked\m look for a pattern-in the table

word problem.

g . Possible equation : 12 . x = 672

Sim{lar discussions aré carried out for' Examples 2 and 3.

Example 2 - a T

j Tventy-five times & number increased by 43 is 1617. What 1s the
/ 2 ; 5
number? s i
- 1

[ Example 3 . ; p)

Joe said, "I am thinking of a number. If you add 19 to it and

then ‘multiply the result by 15,' you gét 1560." What was Joe's number?

. I 1
\\zmcgse 6 - — ) . S
< Directions: Write an equation for each word'problem. Do mot
~ 3 ; :
\o\mg the equation. - % ~ -
& ) ;

and then with the. help of this Pﬂ(l’.etn write a general equation for the A e




i .
‘Seventeen times a/number is 884, What is the number?
futeey : Dart:

19748 56 more than-some number. —What is  the number?

" If some number is subtracted from 521, the resylt ia 72.

2 i = What~1s. the nusber?". e L%
4. Fourteen timesthe difference Gf 16 subtracted from a number
1s 1022. What is the num/ber‘l' J * @
e i g ) " If I multiply a number by 36, then add 150, I get 5190.' whn:
~ S “1 7 Vs the mumber? - L '
: b Two-thirds of 4 number incréased by 16 1o 63 What 1s the | &
N nunber? / o 3 ’
\ ‘ The sum of Tom's,age and his father's age is 71 years. If'
. Toais 19 years old, how old is his father?
8. Thirey-five' cines the sum of & mimber and 14 s 2450.. Hhat
' Yothe mubér? ¢ P -
Correct and discuss. the -examples. & Tt %

SECTION 5: ' OBJECTIVE: s The.student should bé able to tfanslate

4 word problen into an-equation, then

solve the equation. to find the solution °

to the word problem. ,

7
An equation for each oi the founumg "examples -is derived by the

method sillila! to that dm:ussed in Examplt 1 on Day 5. ,When the equation

is fqund, ‘each student will then solve it and check the solutiod i the

original problem. % . - ' E
|
i




runbex?

Example 3 2 : v -

han when f_gtarted, * it he wow has 51 marbles, hov many mibles dtd]

Ton start.with? 5 ] ¥ 5 o

Tvo-thirds cfi a numiber mctuned hy 25 ls 71, © What is the"

“Tom had some” mblea Aftera géme with Joe, Tom hed 14’ more" F

.
ne ’
. / : ’ . .
V\‘Exercisqu‘ B C ! . v -
Directions: rite an e for eazh word pzoum. thensolve '\ o7
"V the ‘equaiion. Wicbtatn the solution to 7he preblem, il ;

1. Twenty-four is multiplied by a nuber and the remits: 1 mu.

Hhat!.st_hemnnheﬂ 4 g gl 87




[

From 156 'a\muz'u subtracted to'obtain 36. : What s the
number? A 4
3. Twenty-seven norethan a fumher is'equal to 102, What is

the-nunber? 3 " RS

"' 4. One-half of a number which is'then increased by 56 is B4, 'What

is the number? Ch e g

5. 'If I-miltiply a number by 1, then ‘a‘dsx 46,°T get 396. _What "

is the number?
6.” Several Boys had 25 candies apiece. -Another boy had 30 \

canidies. All the boys Badd total of 130 candies: How many,

boys had 25 candies?

" corréct and ‘discuss the examples. el

; S T r

f i o - t Foanr
: g e Tl "2

J
¥4 B . \\

A A J -
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Practice Materials for IV, GT, and GIC. Procedures *

. ~ Selected Parts Frowf Teacher's Notes

p
bl & K k: w - L 10 i / ¢ :
T ST @ S Days 7, 8,9, 10 g FAC

T e Diys 8, 9, 10 - ' .. !

i




\‘ ! 91 .
S IV-Days 7,8, 9,10 : I X : //’

o
Students whé have difficulties will be helped. They will workifor about

thirty minutes of each period and the Temaining approximatdly ten minutes

will be taken for. correcting and discusstbn.

Sheet handout to students s =

Exercise 8
Directions: Write ap equition for ea;;b\um‘d problem, then solve

the equation to obtain. the solution to the problem.

Examplef
A number increased by 4 1s 19.

is the number?

Ansver: er s 15.
" Check: 15 1ncre§xes\by 41s 15 + 4 =
-

During the remaining dags students will work sol'vil%g phoblems. |

mlmber!

the number?

by 6, the result is 120, What is the number?

1. A certain number is added ko 3 fad the desule 15 85. Whar
‘is the number? '
2. Fron 78, o munperdo sibzacyed to cheatn S, What is t_hf\

When 5 is udded tu a certahl number and the Ium 1&mul.t1plied




11, The Anderson family went on a trip.

" on the last day. If they travelled 1500 kilometers on the

5. A\ jet pyane fléw b hours at the same speed an® trave
distance,of 5700 kilometers. How many kilometers did it
travel inf I hour?

4 & 5 .
6. . Twice ‘the sum of Tom's age and' Joe's age is 100 years.

Joe's age 1s 20 yesrs, how.old is Ton?
7% If.25 1s added to a-certaln number and the 1[d1v1d d b
\ sum ded by
/3, the result is 2. Vnat fa- the number?

8. jTon vorked for two weeksgand earned $85. If he earned §25

" the first week,. how much did. he earn fhe secu?d veek? -
9. If I multiply a certaZn nu "by 5 akd subtract 12 from the

" [ product, the result is 28. What'ls the umb‘erY

10. ' Three times the number of boys in grade skven 1 Equal to

‘the number of girls, If the number of gir

many boys are there?

kiloneters a day for ‘a fumber of days, and 100 kilometers.’

trip,’ how many dayn did they travel 200 kilometers” 5

12, The result of decreasing 45 by a.number is 18" Giatils s

'\ number?
13. —third of a number s 42.. What'is the number? ! i
14, Eight s & nusber which {s then divided by 3 is 56. What

is the m-mherﬁ

15. Six'times a'number which is,then decreased By-5-1s 79. What
v 1

s the ‘number? -\ PR




48 B
S g
u v
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o | . 93
P .

3 . g ! E
16. A car travelling at an average speed of 90, ku/hr travels

. & 5 J
~~~for 8 hours. How far does it travel? = .

", 17. 'Susan bought 14 canddes. If she spent 70’ cents, how much

d1d each candy cost? G

‘18. Twlce the sum of Harry s age and Tom s age s 50. . If Harry |

Y

P
’,}! 1 years old, how old is Tom?

19. Eight years ago, Susan vas: tvelve years 01d." How old 18

she now? - : ;

+20. Sixty—five divided by ‘7 number 1s 5. What is the number?

21‘ Joan 1is 144 centimeters (cm) tall. She is' 14 em taller . than

Karen. How tall is Karen.

22. In 5 hours an airplade tfavels 3300 km. ‘What is the average
' s 44 |

speed of the ariplane? : 5
23. ‘If{a certain musbér is nultiplied by 4 and 18 is added to

the product; “the result s 62. Yhat is the number?

" 24. Bill'and Dean together have 70 rabbits. If Deén has 28

rabbits, how many does Bill have? \( /

25. Dne-quarter of a number which 15 then decreanud by5 is 110.

What is :he mber? . : "

GIC - Day 8, 9, 10

During the femaining days stud:fs will waxkrsalvilag problems. _

- g ), S
Students whg have difficulties will'bel Helped. They will work for dbour

thirty minutes of each period and the remaining approximately -ten minutes

will be taken for correcting and discussion.




‘ < wl /
| \ . . 5
‘ [ mcula:ou u111 Ve i ¥ to, do 65 caleulations: . 34y »
“ . Sheett Habidsat\to students . - P ‘ o
| mrdses™ 4 (L / o
’ J,r . ' Directions: Write an equ‘:ion for aachwbrd probles, then sk,
| - theredyation tn hbtain the solution to the problem. ' M
1 f J oL A certain nusber added co 136 and the resale. 15 385.. Fhat 1s
( . the nmber? =
|+ " 2.-Fron 178 a ninmber. is subttacted to.obtatn 5. - What s the
[hom o omberr !

| 3. Seven times a number which is then added to 16 is 65.. What

| s the numbeﬁ\ )
4. 'When 17 1s ndded to'g, certain nusber and the sum is miltiplied; -

| " by 13, the result .is 2223. What is the umber?
e y Ll .
5. A fer plane few s hours at the same speed and travelled a |’ /

adatmcs of 5700 iloneserst —H57 nany. kilometers did it trayel
‘ Bt

< 4n'1 hour? Y J g =\
|

*

" Twice the sume of-Ton's age and Joe's age 1s 124 years. 'If
\ i
Joe's a\gs 27 years, how oid is Tom?' 4

1. I ZS 1s added to a- cettlln num\!er and the sum is divided hy Fo

& [ 3, the uﬂf ts 4. What 1o the number?
303 Tom vorked for two veeks and earnid $185. If heiearned-§48 .
e i

the first week, how nuch did he earn the second veek?

Three timés the numbér of boys in grade seven 1s equal to the |

number of girla. If the number of girls is 168, how many .
* \ ! i
boys are there? -

If Imuliply a certain number by 28 and subtract 98 from the =~ |

product, the result is 1722, What 16 the number? L




D w11,

Lo CooL

0 15.
= 16

‘- | v' 17.
18.

.

19.

21y

22,

23,

“kiioeters a day

. Susan bought 14 chocolate bars.
i

shenowz ) i 0

Thé Anderson family vent :on.a trip.| They travelled 247

For 'a mumber of days, and-138 kilometers
on the last day. :If they travellel 2114 kilometerg on the

trip, how amy days d1d they travel 247 kilometers?.

The result of decresiing 126 by o number 1s 89. What is the -
number?; J \v : ’
On rm}th of a number is u ' What is‘the nuiber? . TN
Ed§e times s sumber vhich ia ten dtvidet by 38 g What,
he number?’ - i -

‘Six times a nimber which is then decredsed by 27 1s s07. .
. What s the mmber? . v, ‘--- - )
A car t'_rave;ll‘ing at an évgr% speed, of % lan/hr travels for

18 hours. Hoy £ar does it'travel?

If. she spent $3.64, how much

did each chocolate bar cost? i
Twrice the sm of Harry's age and Tom's age is 54, If Harry

is 14 years old, hov old is Tom?

Eight years'ago, Mrs.. Smith vas 39 years old. How oldds ~ *
’ 'g
'n-.m hundred Eorr.y-th‘:ee divided by a numbér 1s/7. - What is
the nmber? ¥ '

Joan is 144 éentimeters (em) tally She is 14 cn taller than

Karen.. How tall is Karent

In Shours an airphne trlvel.s 3335 km H‘lut: 1! the average

apedi of l:he nriplnne? _
If.a certatn number is multiplied by 4 and then 18 1s.aided
to the product, theresult i6 62, What is the mmber?

'




Bill and Dun togethe: hnvg 70 :nbbi:m If Dedn has 28.".

; huw m‘ny doei Bill have?
We-q\mrte,r nf a numhet vhlch 1l then decreased by S venty—alx

7 15 two hundred six.” What 1a th/a umbet







Name:

" Directions:

e — - . N
For each word problem write an. equation-in one variable, then

solve theé &quatien to ‘£ind the ‘solution to the word problem. : Do your

work on the paper provided.

1.

. 4.

S.

10

A certain number is.ddded to 35 and the Tesult is 52.' What is the
4, .3 ‘

- °
numbér?” »

the ‘nunber?

@

.8 is multiplied by a certain mmber and the result is 128. What is
. v

s

‘Judy has 78 candies: She dtvided cthen amiong her friends and each J*

received 13. How many friends did Judy have?

Fen, 46 inbier 2 miperas
Tan thinking of a nusber.

B6. “What-ts-the number?

cted,td obtatn 5.

What is the number? , ~

If T muldthly 1€ by 6 and add 14, T get " . 4

3 1f_;18 1g-added to a number and the sum.is divided by 12," the result

15 8. Wha: is the nulnber?

'

3 tmen the'sun of Mary's age and Ton's age is 156, IE Mary's ags is

12 years, how o1d ‘1 fon?

) 7 o (o .
1f the res‘ult of 39 tines the difference of 17 subtracted from oneshalf *

of a nutber is equal to 3510, what is the number? . g

Jae's‘f.ir_hex veit of A Erip. He travelled 350 kilometers a day for a
! L o >

- sumbier of ‘days and 150 kilometers on the: last day. If twice the distance

that he travelled 1a equal to 5200 kilometers, how dany days did;he

Luvel 350 k_ﬂometers B

I 132 1s .added to 7 tines a certain number and the sum 15 divided

by 24, the result’if 16.

What 1a the number?







Name: L

.Directions: For each word problem write an equation in one variable, then

solve. the equation to find the solution to the word problen. Do your work

on

1.

10.

the paper provided.

A certain number is added to 41 and the result s 65. What is the

N J
number?/ g s e

6 1 multip1td by & cerbatn dumber-and the Festlt s 90. -What 15 the
nunber? - ' ' o
Judy has 112 candies. “She divided them among her friends 59$ach
received 14.' How many friends‘dxéqud{havev :

From 84-a number is subtracted to obtain 36. What,is the “nimber?.

T an thinking of a number. If T multiply it by 8 and add 16, T get
128, What 15 the number?

If 16 1s ddded to a number and the. sum is divided by 14, the result
is 6. What is the number? J )
5 times the sum of Mary's age and Ton's age is 150. If Mary's age is

14 years, how old- is. Tomf.; ' ¥ )

If the relult of 48 tives the differencé of 13 subtracted from one-half
of a number is equal to 3120, what 1s the ‘numbex?

Jos's faitier went om 8 trip. ‘Ha travelléd 320 kilometers a day for a
nusber ‘of days and 120 kilometers on the last ‘day. Lf twice the distance
that e travelled 1o tqual to 536 kiloneters, hov many. days did ,
he travel 320 kilometers? . ./ * A o !

If 124 1s added to 6 times a certain nusher|and the sum 1f\divided by

73, the result is 4. What is the mumber? '







- [
| -
; e vy | : .
*.This is to find out how you.feel about mathematics. You ate to ' E
4 read cach statement catefully and decide how you feel about it. Then
£ Ingicats your feeling by putting.s ércle around one of the five possivle #
responses. i ¢ i )
| : ' SA - 1f you strongly agree
N ™ . A = 1f you'agree o B .

7 U - if you are undecided

D - if you disagree

: ® i " sD = if you strongly disagree
. =% ; o i
1. Mathematics often makes me feel angry. sa| A u| D|'sD| - “\
2.~1 usually feel happy when doing mathematics problems. | SA| a[U|D| sp |
.37 I think my mind works well when doing mathematics i 7}(

problens i : . |salalu|p|'sp

wtem When I'tan't figuré out a problem, I feel as chough
1 “L am lost in a mass of words and numbers and c

. < find my vay out. sal a| ul.p| sp

‘ S0 5. 1 avedd Bathenatics because, T am not very good vith
fo = i numbers. R sal Al | D|sp

6. Mathematics is an interesting subject. ; sal alu| D} sp

7. My mindgoes blank and T am unable to fhink clearly o, o ;
. when working mathematics problers. salalu|o| s

8. -1 feel sure of myself when doing mathemati: sA| Al u|D| sp

| 5
9: I sometimes feel like running away Erom my
probiens.

thematics

i o] Lo €
10. -When—I-hear the word mathematics; I have a feéling of

“dislike. - a 2 SA| Al U|D|-SD
11. I am afraid of mathematics. : sa|alu|n|sp
. 12, Mathematics i fun, - 5 W pisp|
ol 13. I 1ike anything with nuibers in it. sal alu|D|sof -

14, Mathematics ‘problems often scare me. = |sa|Alv




1 .usually fesl, calm when doing mh}tmcus pioblens.

1 feel good'toward hgchem;zigé. 2

1305 M;:hér}iacic's tests always seem difFicult.
; teule.

U6 1 think about manhematics problens outsi

g4y Tand: 14ks corwork then outi ) -

T have always‘likgﬂ ma(hema:ics

21 1 would !‘ather do anything Else than' do, nathétiaties;

22., Mzchema[ica is easy for mey b

: o
23 dread nathenatics. .
' 2407 T feel especmuy capuble when doing mathematics
proble

Mathenatics class makes me 160k for :\ya' ofustng 7
% 'mathematicy to solve. problens. FA

26, Tie drags ‘in a m&:hematics lesson'

Trying’ to: work machemgucs péoblenisf ‘Hakeés’ me ‘hervous.
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