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ABSTRACT

This study investigated and compared the performances
of Junior Secondary School three students in the subtopic-
categor ies of algebraic content. It also investigated their
areas of difficulties in the said content. The study covered
all the Junior Secondary School three students who were
found to have had continuous Mathematics teaching from forms

one to three in Sokoto State.

A A sample of fifteen out of seventy qualified schools
were randomly selected and used. In each school one stream
of the Junior Secondary School three classes was randomly
selected. On the whole, a total of 516 students were involved
comprising 314 boys and 175 girls. The instrument used was
a standardized test constructed and validated in Kano State
by Jahun (1986). Difference of means-tests (Z-test) were
employed to compare performance pairwise, between boys and
girls and over performance. The level of significance was

put at 0.05.

Some of the findings of the study show that, there were
statistically significant differences in the subtopic
categories of algebraic content, both pairwise and between
boys and girls. It was only in the pairs, equation and
variation among boys, and factorization and graph among
girls that, significance difference was not established, in

the comparison between boys and girls (in each of the subtopic

Vii



categories), a significant difference was found in the
subtopic, variation, where the Z-value was found to be 3.850.
While in the remaining categories; factorization, equation
and graph, no differences were observed. However, boys were
found to score higher in the categories graph and variation,
with the mean rcores 18.3 and 10.7 respectively, and girls

in factorization and equation with mean scores of 16.2 and
12.3 respectively. In the overall performance, no significant
difference was found. This implies that, both boys and girls

performed the same in the algebraic content.

In the areas of difficulties, both boys and girls were
found to have difficulties in solving equations involving
difference of two-square, cross-multiplication and solving
equation, using the methods of elimination and substitution.
Graph and variation were also found to have posed some diffi-
culties to Junior Secondary School three students. In
particular, the later was found to be the most difficult
category, because, majority of the students did not understand

the terms- and symbols involved in the category.

Based on the findings, some recommendations were made

to ameliorate the situation. These include;

) That remedial classes in the identified
areas of difficulties should be designed
at Senior Secondary School | level to remedy

the situation.

Viii



iii)

Teachers should always put nore enphasis
on the identified areas of difficulties
whil e teaching and al so nmake sure that
concepts, ternms and synbols are fully

conpr ehended by the students.

Further research of this kind should be

entended to other topics in Mathematics,

such

as geonetry, trigononetry, etc. This wll

provide a clear juncture of the areas of

difficulties anong students in Mathematics

as a whol e.
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DEFINITION OF TERMS

The terms below have the following operational

definitions in this study:-

STANDARDIZED TEST - A test which contains a
set of items that are carefully prepared,
with uniform directions for administration
and scoring based on norms that are

clearly defined.

AREAS OF DIFFICULTY - An area found from the
student's work in the four subtopic-
categor ies where performance is relatively

low.
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Chapter 1 | . . :

INTRODUCT ION

There is a great demand for scientific and
technological manpower in all walkg of life all d@éf
the world. HNigeria in pafticulér'has ~ this problem
and a great emphasis has bean laid in the National Pdiicy

on BEducation [1977) for developing scientific attitudes

~at all levels of education.

]

Howewdtr, to develop scientific and technological -
knowiedge, as well as to cope with the increasing
demands of the science and technology, students should

be encouraged to offer science subjects and mathematics.

Mathematics and algebra in particular, is
indispensable to science ond engineering fields because
students must know how to handle Qlyebraic relations and

equations,

Grove (1960) said that, the equation and hence,
algebra is tha basic concept of Mathematics. Algebra has

practical values in many aspects of life. For instance,

2

in Physics, such formulae as E = mg” for the study of

atomic energy, 8 = ut - %ft2 for laws of motion,

1 + L2 % for optics are fundamental. 1Ia mathematics,

u v
Z 2 \
formulae such as a“ = b2 + ¢ - 2bc¢ Cos A for cousine,
statistical formulae for arithmetic mean, median,
standard deviation, correlation coefficient, and regress

lines are used. In business and insurance, algebraic
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formulae guide paywent, interest, and value calculations,
and graphs show wvisual relationships. Medical usas |
include the gimple formula for conversion of centigrade
to farenheit (F = %c + 32}, the formula X used to
determine the amcount of iron a body requires in terms

of iﬁs we ight (Fe =« 4.5 ¥D + 500mg, where Fe = irim,

W = weight in K and D hasmoglobin concentratiop) and
many others, However, the teaching and laerning of this
gsection of mathematics have metlso many problems which
have now caused it to he a matter of public conCern.ﬁw
Byary vear, it seems that students! performanca in
algebra are geﬁerally low*®and pgobably declining. For
instance, Jahun (1986), in condtructing a standardizad
test for J85 ~ 3 in algabra, found that a majority of the
students Bco&ed below 15%. This is a clear indication

Qf poor performence in algebra by the stydences.

Thus, it is the researcher's belief that thefe is
the need to conduct research in all the various subtopics”
of algebra to £ind out areas of students' difficulties,.
This may help reduce some of the problems encountered
by the students in mathematics generally and algebra in

particular,

"

1.1 Statement 0f the Problem

Gender differences in mathematicy is an area which
has attract.ll a considerable amoygnt of attention among

mathematiciang, mathematics edudators and teachers of



o :
"‘ . PRI : . ' '
g, o . l

mathemaéiéé.' Much reseafch has been conducted on
mathematics achievement, attitude, anxiety, fear of
success, Others focussed attention on mathematical
learninyg problems, analysis of errors in mathematics,etc.
However, not much has been done in specific areas of
mathematies, whecih is the major difference between this

: in
study and others> the existing literature.

This study is concerned with finding out areas of
difficulty and also differences in performance that might
exist between boys and girls in various subtopics of
algebraic content of the JSS ~ 3 mathematics curriculum

in Sokoto State,

1.2 Purpose of the Study

It is  common practicetthaf téachers of mathematics
usually evaluate students' work and allocate

marks only without making any attempt to find in which
area(s) the students often make mistake in the process
of solving mathematical problems, This practice does
not provide the opportunity for arranging remedial
work to those students who are found to have common
mistake (s) in the process of solving a problem, Thus,
it has contributed to the consistently poor performance

in the subject by the students every year.

Therefore the main objectives of this study in specific

terms are as follows; )
i) To £ind out any difference of performance
by J58 - 3 students in the four subtopic

sategor jes of algebraic content, compared



pairwise,

ii) To find ocut gender differences among JS5 - 3
students in each of the various subtopic-
categor ies of algebraic content of the

schonl mathematics curr iculum.,

iii)}) To find out who performs better between
ooys and girls in the overall alaebraic
content of the JSS ~ 3 mathematics

curriculum in Sckoto State.

However, it should be noted at this proint that,
the comparison is from category to cateoory and not for

individual items within the categories.

1.3 Significance of the Study

Research in gender differences in mathematics
achievement and performance has been carviced out
ektensively both within and outside the country. The
general findings of these researchés were that boys
performed better than girls in mathematics generally.
For instance, a study conducted by Mitchelmore (1%273) in
Ghana, revealed that, boys scored more than girls in
mathematics performance, Similarly, Nwagw (1577) found
that, "Boys performed better than girls ..." in Borno
State. Hewever, few researchars, such as Jahun (198¢)
while develuping his standardized test in algebra in

Kano State, fcund the .ean scores of bovs and girls to be



6.36% and 7.65% reé@ectiveiy. This shows that,
girls had sccred statisticslly  sdgnificant higher marks
in the tests than boys, and therefore performed

better in algebraic content even though the scores

ware gencrally low.

This“new develdpmeﬁi had set a éonQroversy in the
existing literature as to who performs better in
mathematics between boys and girls and in what area.

The findings of thisﬁstudy may further furnish data

in the new developmeﬁt, and perhaps help to resolwe

this controversy. The researcher also wishes to f£ind
out whethcr these differences in performances by gender
could also be obsaerved in Sokoto State. This will
further check on Jahun's results as well as the validity

and relaibility of the test developed.

Fur thermcre, one of the national goals for .
sécondary education is "to equip students to live
effectively in a modern ag« of science and i
technology (Naticonal Policy on Bducaticn, 1%77,n:52 16)
This goal can hardly be achieved if the science students
are lacking the basic mathematical skills in solving
algebraic eguations. ILewis (1978, p.300) said, it's
startling that some secondary students {(senicrg) can‘t
differentiate between an eXpression and an eguation or
between a variable and coefficient, This is further

contirmed by Inekwe (1984) while making error analysis



other, to be great causes of error in the golution

PR
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in the solution processes of literaldéquations. He

found poor process skills clearing square roots signs
and fractions; and wcorrect transposition of letters/
symbols or numbers from one side of an equation to the
processes of literal sguations. All thesSe revealed how
poarly deficient students are in algebraic content,
which ie needed for in the areas of physics, enginsering,
medicine, advanced mathematics and many cthers. Grove
(19756} buttressed the importance of algebra'in science
and technology by saying, "in our modern sci=ntific

world, formulse are used by many professions".

Théréfdfé, it s hoped to inprove this sifuation
and make it possible for the students to achieve the
goal. The findings of this study should be useful to
the classroom teachers in putting more ¢mphasis on the
areas identified while teaching. Remedial classes
could algo be designed on the common areas identified
for the fresh students entering 8S -~ 1, This will help
to remove their deficiences in algebra and pravide a
solid foundation for in the subseqguent topics in the
algebraic content. Similarly, institutions of higher
learning like polytechnies, universities, etc. could
also design remedial courses for fresh students enter ing
science and engineer ing bazed courses, in thé id?ntified
areas of algebra. This will help to remedy their



deficiencies in the areas identified as well as
providing the basis for the successful take-up of

science and technology which the country is asplring.

Finally, it is hoped that, the findings of this
study would be helpful to researchers, mathematics

educators and others concernhed with improving the

. . L) T 1
learning of mathematics. PR ’

I Research Questions and Hypotheses

Research questions and hypotheses were used by the

researcher as a guide in carrying ocut this gtudy.

1.4.1 Research questions

The following research questions were used in this

study, viz; - _' - 3 L

i) Po I85 ~ 3 students have gignificand
pairwise differences of performance betueen
subtopic-categories of algebraic ¢ontent of

the school mathematics curriculym?

ii) Do boys and girls from JSS - 3 have
significant differences in achievement
in each of the subtopic-categories

of algebraizl content?

iii) Who performs better between boys and
girls in the overall performances in
algebraic content of JS5 - 3 rathematics

curriculum?



.

1ed.2 Npllfhygotheses

Three null-hypotheses wers used in this study

for gtatistical analyses, namely;

“i) There are no significant pairwise
dif ferences in the performance of
JSS - 3 students between various subtopic-
categor les of algebraic content of the

ach-o0l mathematics curriculum.

ii} There is no significant difference
beﬁweéﬁ boyé and girls in achievement
in each of the various subtopic-
categor ies of algebraic content of the

JSS = 3 school mathematics curriculum.

iii) There is no significant difference in
. overall performance between boys and
girls in the algebraic content of the

JSS = 3 school mathematics curryiculum.

1.4.3 Alternative hypothgses

The following alternative hypothesc were also

uged in this study.

i) There are sigﬁificant pairwise differences
in the performance of J88 - 3 students
among various subtopic-categcories of
algebraic content of the schosl

mathematics curr iculum.
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i1) There is a significant diffarence between
boys and girle in each of th4 various
subtopic-categories of algebraic content °

of the JIS8S - 3 school mathemcotics
curr iculum.

iii} Thexe i8 a significant difference in overall
performance hetween boys and girls in

. the algebraic content of the JS5S - 3

school mathematics cyrrioulum,

1.5 chpe of the Study

This study is limited to Secondary Schools in
Sokoto State. As a result of the financial as well as
timeé constraints, concentration was made on JS§ « 3
students who were believed to have covered the algebraic
content of the JSS - 3 mathematics curciculum. The study
is also restricted to only those schools found to have
had mathematics continuously from JSS ~ 1 to 3. Thms,-
the result of the study can only apply direckly to

students of Bokoto State.

L

The next éhapter discusses the reugjgw of the related

literature.
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Chapter 2

REVIEW OF RELATED LITERATURE *

- —

The purpose of'this-chapter is to review the liteLature

related to:-

»

2.1 Gender differences and Mathematic deficiency
in algebra.

2.2 Gender differences in Mathematics achievement.

2.3 Gender differences and attitude towards
Mathematics.:

2.4 Gender differences and Mathematics anxiety.

2.5 Summary of the chapter.

Note that, the variables attitude and anxiety were
chosen in thé.related literatUre because of their influencé
in the performance of the students in Mathematics generally
and in particular algebra, which may be positive or negative.
Also, the researcher found it very difficult to get enough
literature in algebra, because not much has been done in [

specif ic areas of Mathematics. However, the few literature

obtained are discussed in the Section 2.1 of this chapter.



1m'

2.1 GENDER DIFFERENCES AND 1 THEMATIC DEFFICIENCY IN ALGEBRA

ror thy scintidic and technologicel tikae-cf€
oZ any nation, .athooctlics is required., Ipfock, it is
the rescarcher's convaciion that sciznce without
wmatheastics i7 incomolct=., This is becausc, it is
the wmeciws bv which »nd wich which science guncrally
expresses . furaulates, continues and communicates with
itselfE. Scientific inventions o290 nobt be achisyved
without the heily 20 wnthoawnat '¢s, ecause it 1s the
vithenmatics! czleulations that d:zterwvine th: cocrrectnz<s
of diffuercne scientific facts. Thus, it has to be zalled
upon for aseistance in order to deteruin: the socuracy
of the .s2asuremcats involved, Jdumbers helcons to Zhic
world of aathcmatics. Tablys and granis are nrde
availsble only with the helo of mathoursties ana 21l
thes: thiugs hot oply the teaching of icfenct and
maghemrtics ce very intisately talaged. W purticular,
algebra being one of thz branches of nathematics hac
manifestel ‘ts siqnilicinece in all the cngdn-=ring

fti2lds and technolyjy. Powever, Nigeris is agspiing

towards scianticic and technological take-oll 28 has
bean clearly stoted in the Nagtwomal Policgy on Bducation
(1277, Lota the teaching and learning of nntheratics

in goneral and -1achra io particular has _ numecous



problems. Students - often -':  “_ L havei
difficulties in finding common fadtﬁrs, factori- ng
expressions; solving guadratic equations, graphing,etc,
For example, Howarth et al, (1580) while investigating
th: mathematical deficiencies of 2ngineering under-
graduate entrants at Plymauth Polytechunic, found
students . deficient in such topics as solv%ng
inegualities, completing the square for solving.
quadratic equations, corpound angle formulaa, conic
sections, the algebraic manipulation of indices, and
factor ization of quadraties. «lzo Ezenwa (1985) whilé :
identifying mathematical deficiency of N.C.E, chemistry;fv “
students, found algebra to be one of the critical . ”

areas of deficiencids.

Thexe is 210 the need to find out whether gender
Jéifferances in mathenatics performance exist amony
students. N survey of what rosearchers have found
would be ol value, ¥For inscance, Swatford (195:0)
investigated sex related nathematical differences in
figst veay glgebras. He Igund thet, at tha start of tha-f~ 
session, nw sex related differences were evident in
arithmetic computational skills or attitude about
usefulness snd enjoyment of xachematics. Hales showed
a slight advantage oh consumer items., In the spring no
sex related differences in wlgebra achievenient were

found, a decline in attitylde was observed for both

5
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groups and the differences on consumer exercises

became wore proncunced. Keller (1974) found in her -
study which involved ninth-qgrade algebra that there is
no statisticsully significant differences in attitude

cr achievement that could be attributed to sex. But

a study reported by Time Magazine, revealed that,

Yat age 9 boys and girls are asbout cguel in all school
subjzcts, but that by age 17 boys have far oxceeded
girks in 21l but creative writing and music.” Georai and
Scheinfeld (1968) who reviewed a pre-1360 psychological
literature, copcluded that, no significant gsnder
differences were found in computational tasks., Howevar,
in arithwmetical reasoning and ability. nales ware
observed to consistently perform batter than females as

a group.

In é nutshell therefore, it is apparent that
gander diffarences are avident among students in
certain areas of mathematics, in particular algebra,
In Nigeria teloy, such differences among students seem
to exist, particularly at nost-primary schools, when
one looks at the trend of students' poor performances
in mathematics, which necessit&ted WAR ASAINST »OOR
ACHIEVEIENT i MATHEMATICS (WAPAM) Conference in 1955,
More specifically, Jshun (1986) who constructed
standardized test of J55 - 3 algebra, found a majority

of the pupls sat for the two tests scored bclow 15%.
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Since gender différences seem to exist among students, it is
pertinent to find our what are the possible causes of these
differences in mathemathematics performance in general and algebra
in particular, Could the differences be attributed alone to intel-
ligence, thereby making it inevitable, or other factors? 1If the
differences are due to intelligence, it implies that one sex has
more mathematical ability than the other. However, according to
Boorer (1974, 30 - 31) sex differences in mathematics is not
‘necessarily due to higher intelligence but to different social
pressure. This is further confirmed by Fennema (1978) who con-
cluded in her study that, no inherent factors eéist which keep
girls from learning Mathematics at the same level as boys. To
summar ise these factors responsibel for sex differences in Mathema-
tics genrally and algebra in particular, intelligence, societal,
emotional and biological factors have their contributions.

2.2 Gender Differences in Mathematics Achievement

Since part of this study is to find out gender differences
in mathematics performance among secondary students in var ious
subtopics of algebraic content of the J. S. S. three school
mathematics curriculum, there is the need to review what researchers
have found about mathematics performance in general and algebra
in particular. Throughout this century researchers have tried to
find out whether and in which areas there are génder differences
in mathematics performance and achievement. Although, most of
the 'studies were not carried out in Nigeria, and the few that were
done in Nigeria tend to be broad in terms of content area, rather
than studying specific greas in mathematics as this study intends
to do.

However, different views were obtdined from the findings.
While some researchers found boys to perform better than girls
in mathematics, others concluded that there is no significant achieve-
ment. For instance, the International Project for the Evaluation of
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Educational Achievement (I.E.A.) was conducted,‘in
twelve countries. The results of this project revealed
that in all the countries bhoys showed more interest

in mathematics and had a higher performance in
mathematics., Mitchelmore (1973) phared the same idea
in the study he conducted in Ghmna. He found that boys
scored more thean girls in mathematics performance.
Also, in a tast carried out by Fox (1978) revealed that
there are consistent gender differences in méthematics
per formances among highly able students. The mean
scores of boys were considerably higher than those of
girls. To be more specific Jarvis (1964) and Parsley
(1964) found that boys do batter in tests dealing with
mathematical rensoning, while girls do beﬁter in tests

dealing with conputational ability,

in Nigéria, similar views were found buﬁ with
some differences. For instance, in the most recent
study, conducted by Jahun (1936), when he tried to
construct and standardize algebra tests for J.S.S,
three students in Kano State, the mean performance of
9irls was seen to be higher than the mean performance of

boys in each tust set he administered. But Omojuwa

(1979) had a different view in a study he conducted to

find ocut major factors responaible for poor performance -

amang secondAry school students in mathematics in WARC
examinations in Ondo State, He found that boys do

better than glrls in mathematios, with algebra inclusive

,

T ame
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in the curriculum content. The some idea was also
expressed by Nwagwu (1977) in his findings from Borno
State. He concluded that "“Boys perforim better than girls
in mathematics and boys have a nore positive attituds
than girls towards learning of mathematics. While SOnE
rescarchers have concentrated their studies in finding
out whather gender differences a~ axist in mathematics
and in what areas, of mathesatics, others have diverted
their attentinn to the factors ressonsible for these
differences in mathematics perforwance. Most of these
studies however, have attributed the difference to
ohwasiologiv=i snd envizonmental factors. TFew believed
that the occasiconal differences observed in the achieve-
ment ol the tw> sexes are due to thz teaching and
training expectations tradition, motivation and a range;
of socic-cultural factors (Fennema and Sherman, 1977).
But Mednick and Weissman (1975) suggested fear of being:
succassiiul in mathematies as a factor preventing girls
from performing wcll in mathematics. Umeukeje (1977)
found indiscipline a3 a factor responsible for the poorr
performance in nmathematics, because according to him
indiscipline affects learning. Me Further identified
poor mathematical background as the greatest ohstaéle
to the study of mathematics. However, boys attributed
their poor performance to not working hard ensugh while
girls invariably explained their grades by saying that

they were not good at mathematics. This is an indication
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of a societal stereo types affecting responses, that
mathematics is 2 male domain and that it is eskential
males learn it, while females are not expected to know
it. Since many factors were found to be responsible
for the gender diffcrences in mathematics in genaral
and algebra in particelar. To this effect, teachers
should consider the rate at which their studants |
learn, their background c¢xperiences and overnll ability
when teaching, In addition, Lawal (1581} in his study

suggestad that,

To make the students like the subiject that
is cre.» positive attitude in theWw, the
teacher should not be harsh, inste.d he
should encourage the students and try to
answer, not to dodge guestions ifrom the
students ... The teacher should be able
te evaluate the students and lead but not
drive them, IR :

2.3 Gender Differences and Attitude Toward Mathematics

Many studies have becn carried out in the area of
gender ditferencaes and attitude toward mathematics and
most of the findings &> agree that students with
positive attitude toward mathematics have a higher
chance of performing better in the subject particularly
algebra than those with negative attitude. In general,
attitude affects lcarning ard once a student has .
developed a kind of attituiz not favourable to the
5ubject, the result will conseguently lead to a poor

performanca. Thus, there is a high correlation betwegn
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attitude and performance. Lassa (1976) has indicatad
in his findings about attitude and achievements among
prospective teachers that "There was a significant
correlation between the scores on mathenantces tests
and the scores on attitude scale for the prospectiva
teacher in A.P. group"., However, most gtudies also
tend to show boys having nmore positive attitudes
toward mathematics than girls, thus, they perform
bhetter in mathematics in general and algebrm in parti-
cular than girls, Huraleedharam (1982) for example,
in her study of sex differences in attitude towar3
mathematics i Secondary Schools, found that, there
#as statistically a highly significant difference
betwesn the attituda towards mathematics for boys and
girls. ©She concluded that, “Boys have more positive
attitude tovards mathematics than girls." The sonc
idea was expressed by Shermon (1980}, who concluded
that, sex differences in achievement could in part be
attributed to the nmore favourable attitudes towards

mathematies expressed by boys.

However, sone vital questions could be raised
at this junctuxe, namely, what are the possible causes
of these differences in attitude toward mathematics?
Wwhy do boys have mare Qositive attitude towards the
subject than girlX? Some recent studies ascribed the
causes to be soclo~culswral Jactors, example, type of

father 's marrfage, family size, pmwantal edngation,
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environment, etc. B few researchers, mainly in the
United States coﬁducted investigations of which factors
influence girls' attitudes towards mathewmatics. They
concluded that, ths parents' educational level and

tdye rural or urban environment seemed to play a role on
the attitude of girls towards mathematics. rox (1976)
found that parents’who use, enjoy and have confidenca
in their apility to 40 mathematicg have shown to have

a positive effsct on children's attitudes towards
mathematics. Fox {1974) also found that Amer ican

girls from all-girls families seem t© have a better
attitude towards mathehatics than girls from families
with mixed off-gpring., However, in Nigeria, a study
was conducted in Kaduna State vhose findings contradict
that of United States. Bhbencha (1378) investigated the
attitude of girls towards mathematics with different
socio-cultural backgrounds. 8Shd concluded that, "The
socio~-cultural backéfound does not seem to have any
significant iniluence of a girl's attitude towards
mathematies.” On the other side of the coin, there

are those who agcr ined the causas to be the teachers,
bzcause according tw them, the development of poaitive
attitudes towards mhthematics 15 a fundamentzl concern
of any mathematics teacher singd it affect learning of
nathematics. Banks (1959) poiﬁt out that. teachers'’
attitudeé and effectiveness_to.mathematics are viewed

A - of studdeds' attitudes and

. Ve . L T
J o »

ag - .. prime determinar
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per formance in the subject. Again Banks (1263;

16 - 17) mentioned that, an unhealthy attitude

towards mathzmatics may result rrom a auwsber of causes.
sut by far the most significant contrivuting factor

is the attitude of teacher. The teacher who feels
insecure, who dr=2ads ana dislike the subject, Zor

whom "mathematic” is largely rule manipulation, devoid
of understanding, interest and enthusinci . can not only
portray neqgative attitude toward the subject but also
to the learnerz. Therefore, what teachers do to
differentiate between male and fenale students need to
be highlighted. There have been allegations that
teachers treat females differently than mal2s and this
diffarential treatment is a negative influence on
females studying mathematics, ‘Schonborn (1975) found
that,; from the [irst drade through high school, teachers
pay more atctention to wales than females. ot only do
males receive more discipline or blavne from teachers,
they also regeiwe more pralse from teachers. Brophy
and Good (1270) also found that, ih high school >
mathenatics classes, high-achieving boys receive
significantly more attention from teachers than do
high-achieving girls. And this i# true not only for
male mathematics teachers put for females mathematics
teachers as well. Other resecarchers maintained that as
teachers age spending wore time with males, not only are

they helpin, males more, but also they are comaunicating,
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albeit subtly, that males' concerns in mathemathematics are more
important than females concerns and that mathematics learning is
more essential for males than for females.

In a nutshell therefore, teachers have different percep-
tions of males and females as learners of mathematics and these
perceptions are often inaccurate, which may be caused, at least
partly, from the stereotyped belief that mathematics is a male
domain and that it is essential that males learn it. Consequently,
these perceptions and expectations do influence teacher treatment
of females and males as learners of mathematics.

Finally, since attitude has been found to affect students'
per formance in mathematics generally, it is therefore no excep-
tion in algehra, land that is why it was included in the review
of literature of this study.

2.4 Gender Differences and Mathematics Anxity

Mathematics anxiety is not necessarily related to general
anxiety; a mathematics anxious person may not be the generally
anxious type. Nor is mathematics anxiefy related to general in-
telligence; it often afflicts persons who are higly successful in
other areas. Comments such as "I can't do this." "No amount
of practice or trying will make it work for me." "I never really
understood mathematics." "Mathematics is‘very difficult." etc.
often made by students, are symptoms of mathematics anxiety. It
is therefore an "I can't" syndrome. Once a person has become
fr ightened of mathematics, she/he begins to fear all manner of
computations, and any quantitatlve data and words like proportion
exponential, percentage, curve, etc. Mathematics anxiety is

an emotional as well as cognitive
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problem and a student identifizd as mathenatics
anxious, will not have as high performance as the one

who is nct mathematics anxiocus. .
, - . . . i ‘I_:.?_‘:: . ,. !

Williamson.e1980} found that the Seééee of anxiety
toward the study of wathematics is the single best |
predicteor for mathemaéics achievemants. T?is inplies
that, high achievement in the study of mathematics
depends (negatively) on the degree of anxiety, that is
to say, if a student is less mathematically anxious
hig achievement may be high and vice versa. This
assercion is further supported by some studies in':,
United States of Am2rica that, low achievement in
mathematics has been associated with high anxioty; loQ
anxiety has been corrclated with a high performance.

- Thus, one can see¢ at this juncture how mathematics
anxiety iz related to this study, which is finding

areas of difficulties and differencas in oerformance
among J.3,.8. three secondary students. 'This 1s because
if a student is found to have more areas of difficulties
in algebraic content, implies the his perforwance in
the said content W-iL) be low. Which oy bg aqbtr {buted

to high mathematical anxiety.

What researchers have found about gender differencess
and mathematic anxiety are infavour of boys, that is,
hoys are less mathematically anxious tnan girls, hence,

they perform better in tha subject .and subsedquently in
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¥ 1

alaebra,

Fennema and Sherman (1977 focund that at each
grade level o through 12, boys wera significantly more
confident in their aatheuatics avility than were giris,
Confilence hwre wenas that, boys wers iess nathematically
ankious than girls. Cruméton {1977) Hound that, on
increase in the wathesatic: i ¢ompetancy of students

is accomranisd by a decrease in mathematical anxisty.

What a¥e the causes of this nathematical snxiety?
Some of the factors asz mentionef by some researchars
include osychological, weer influoence and to some
extent parental influence. And aj a matter oFf remedy,
a gond number of sugaastions vere wmade. Hhile soma
suggasted psycholoaical counselling, whetebﬁ students
would be Tiven advic2 after diagnosing thair orobleus.
Establishing & firn foundation in the basio mathematic
skills has been recommended as an effective way of
increasing student confidence. Others such a8 Tobias
{1976) , who ~uoted Bium, does nut belisve thai the
approaches €0 wmathwwatics anxiety need to he either
psychological ox renadial, but provided at least ons

positive cuperienc in learning.mathgmatics.

Therefocre, Lrom thz above diacusiion, it is
evident taat, anxizty eliects students perforuance in

mathematics generally and algebra In particular, hence,



most of the poor poerformances in mathematics gener: 1y
and alyzbre in particular could be attributed to 1. :Kk

of confidence in the students, which implies higher

anxiety.
2.5 Suwoery

v,

The above discussions rebeal rhat, uvender

-3

differences amenz students in mathematics seens to
exist, and the ¢enerxal trend is that, boys performad
better than girls in mathematics generally. Somz of
the causes of thase differenges were atiributed to
teachers, who wake differential treatment in the
classroom in favour of bovs, Others are attitude

towards matheaatics and mathematical anxiety.

Tha next chapter explains the proceedure used in

'collecting data for this study.
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Chapter 3

DESIGH Of THE STUDY

This study is asbout finding out arcas of .
difficulty between boys and girls in the subtopic
categories of algebraic cantent of the IS8 ~ 3 school
The design of the study is a 2x4 expost-facto repeated measures.

matbematics curricnlum in Sokote State./ This chapter

attempts ¢ describe the procedure used in this study.

It is divided intos the following sectiong;:-

3.1 Pgpulakion

3.2 Suiple

3.3 Instruwentation

3.4 Administtation of the Test

3.5 &mpproach to Data Analysis

3.1 Populatioun

The population of this study is all of the JSs -~ 3
students of Sokoto State, who had mathematics teachers
continuously from form one to three and coverod the
J5S -~ 3 algebraic content. It has been found ghat
seventy-five ocut of one hundred and fifty-one secondary
schools {both junior and senior) of Sokoto 3fate satisfy
these conditions. Thus, meneralization wouldt be made

directly to this category of gtudents only.

7 .

)
F
®

3.2 1

- A sample of fifteen secondary school® was used, -
that is about twenty percent of the gualjfied schools

of the population. The sampling was aimed at having a



fair representacion of the characteristicg of the

parameters of the parent population.

~ The institutions were randomly selected frow the
eight educatirn zones in the state, using proPOrﬁional
allocation (sce table 3.1 below). This is aimed at
giving equal opportunity for each of the schools in the
zones of being selected or rejected. In each school
all of the students in one raniomly selected stream of
JS5 = 3 were tested, This ~ives a total of five hundred
and sixteen students (518} both boys and girls, that is
about thirty-five students fronr each class. There were
three hundred and forty-one (3<1) boys and one hundred

and seventy-five (175) girls.

Table 3.1: Sarmmle Sizes of the Eight fducation Zones
in Sokoto State

| - 1 2 -
TOTAL | NUPEER OF | ooomrm PRROGNLAGE OF
SAO| ZOMES NOVMEER OF | QUALIFIED ““S - | siPLE OUT OF
SCHOOLS | SCHOOLS = MALIFTED
| SCHOOLS
1. | Sokoto 3 22 ’ 4 18
2. |Argungu 16 9 2 22
3. I3irnin- ;
Kebbi 20 5 2 22
4. [Gwadabawa 14 5 | 1 20
5, |Talata r
Mafara 16 3 1 33
§. JZuru 14 2 22
7. |Cusau 24 11 2 18
8., |Yari 13 7 1 14
TOLL 151 75 15 20




27

3.3 Instrumentation

The instrument used in this study is a standardized
test developed by Jahun (1986). This test was constructed
and validated in Kano State. The test is aimed at helping
appropriate authorities to check for the subjective judgement
that classroom teachers are likely to make in the implementa-
tion of continuous assessment system in Kano State. The test
contains two parallel or equivalent form tests, namely test A
and B, with a high reliability significant at 0.001. Jahun
declared, "It has been found that 8 of the 10 coefficients
are in the 80's while only 2 are in the late 70's. It is
observed that the two set of tests are reliable and one can be
a substitute of the other". To support Jahun's reliability,
Anastasi (1976) suggested that reliability coefficient of
good tests should normally fall in the 80's or 90's. Jahun
administered five .sets of tests from which, he selected items
for two equivalent forms. The selection of the final items
for the two set of tests, were based on the difficulty level,
diécriminating power , content validity and objectives of the
area under study. For this study, test A was used and'it
contains twenty-seven items.

However, the researcher has sorted the test items into
four subtopic-categories for statistical analysis namely;
factorization, equations, variation and graphing (see Table )
3.2 below for more details). The number of items for_each

category are also indicated on the copy of the instrument in

Appendix A.



28

Table 3.2: Number of Items in each of the Four Subtopic
Categories and their Wéigﬁing

SUBTOP IC NUMBER ITEM TOTAL MARKS FOR

CATEGORIES | OF ITEM| NUMBERS EACH CATEGORY

Factori- 1:2r4r5:6r7r81

zation 10 9,14,15, 26

Equations 10 10,11,12,13,16, .
17.,18:20,22,24 39

Variation 3 3,23,27 . 13

Gr aphs 4 19,21,25,26 22

TOTAL 27 27 200

3.3.1 Development of the Instrument

The instrument was developed in Kano State by Jahun (1986).
It covers three main topics under the algebraic content of
the J.S5.5. - 3 mathematics curriculum; viz, Factorization,
Equation and Variation. The standardized processes undertaken
by test publishers were strictly followed by the test-developer.

Two trials were made both consisting of five sets of
tests iwhich were meant to be parallel. The items of the tests
were developed from books written for the 6-3-3-4 mathematics
currculum. Some of these “include; New General Mathematics for
West Africa, by J.B. Channon et al, Oxford Secondary Mathematics
by Adelaja et al, etc. A total of two huhdred and twelve (212)
short answer and essay items were consructed, out of which five
sets of tests were developed containing 27 items each. Six

exper ienced forms 3 and 4 teachers from various schools
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validated the content of the tests.

In the first trial, all the five sets of tests were admi-
ninstered to form three students and the scoring was done by
the test developer. The result was very poor and was there-
fore discarded. As a result of that, a one-day workshop was
organised by the test developer (in conjunction with the Kano
State Ministry of Education) for the Mathematics teachers to
find out the real condition in schools with tregard to teaching
of algebra. During the workshop some test items were also
obtained from the participants, which were incorporated into
the initial 212. These were later prepared into another five

sets of tests which were meant to be equivalent.

The second trial took place after the content validation
This was done by the Kano State inspector of Mathematics and
six exper ienced teachers from various schools. The criteria
of validation were based on the course objective, content
coverage, scope and standard of the tests. Both the adminis-
tration and scoring of the tests were carried out by the

teachers with the marking scheme strictly followed.

The results obtained were later put to statistical'analysis.
The first analysis was to find the equivalent of the five sets
of tests, using t-test with both.0.05 and 0.001 levels of
significance. The resuts showed that sets 1 and 5; 2, 3 and 4
were equivalent by virtue of their means and standard devia-

tions. The second analysis was to determine the difficulty
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levels and discriminating powers of the tests. A difficulty
level of 0.09 and above for the final test was established
and discriminating index of 0.25 and above were established

for the final test also.

The final test was prepared from the result of the item-
analysis énd it comprises of two sets of tests, viz, test A
and B. Each test consisted of 27 short answer. and essay
type items of varying complexities, This was administered to
3081 form three students from 14 schools of Kano State. The
administration and scoring were both done by teachers from
the various schools. After the scoring, two main statistical
tests were employed, vix, the determination of norms and

reliability estimate.

The reliability coefficients of the two sets were
calculated using split-half, based on Pearson product moment
formula and corrected by Spearman Brown formula for each of
the norms. It was found that 8 of the 10 coefficients are
in the 80's while only 2 are in late 70's. 1t is observed that
the two sets of tests are reliable and one can be a substitute
of the other. The reliability of the tests were further checked
by considering the standard error of measurement (S.M.E.) of
each test by norm. The errors surrounding the performance of
the students in the test by norm range from 0.23 to 0.66. This
has further strengthened the reliability of the tests for all
the norms.

3.4 Administration and Scoring of the Test

The test was administered to all sampled schools

on the same day, at the middle of the third term 1986/87
academic session. The administration of the test
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was carried out with thz help of some tqachets from
vatiOué schools, Permission was obtained from the
rinistry of ®lucation, Sokoto State, ¥ the researcher
g0 carry out the research. 4 la:tter was given to the
‘researcher by the Ministry instructihg all principals
from the samplad .chools to give assistance to the
researcher. #With this, arrangement was made with

both the princip.ls and the teachers in all the sniple
schools. The teazt ituns were deposited with thé
principals a weel before the time of the test in thaose
schools that yero far away and a day or twvo before the
test in the neatoy schools. On the day of tha test,
the researcher wsant round some of the schools to see
how the administration oF tha test went on, which was
found to he m-tisfactory. nfter the test, the researchey
went round t!az schoolz and collected the answer-scripies

inmediately.

Five research assistants were enployed Lo help
in the scpring of the answer-scripts. They were given
three~day thorough orientation about the marking scheme
and how it should be used effectively. Dimxussions .
wefa often held with them vhenever they had a problem
in the scoring of the answer-scripts. Partially marks
were given where it is indicated in the marking scheme.

The total wnarke for the whole test is 1003.

A final woderation of the scored scripts was
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carried by the researcher to make sure that, the marking
strictly adhered tec the given scheme and marks were allocated
accordingly.

‘-.' -
3.5 Approach to Data Analysis K

After the items were marked, 5céres were found.for.;ach of
the subtopic categories for each script, as well as the total sch
scores. The raw scores were converted into percentage scores.
The means and standard deviations for boys and girls were calculated
in each subtopic categories as well as the total scores for the
over all performance. Also the means and standard deviations
of the total sample were calculated for each subtopic categories
as well as the total scores. Percentage scores by subtopic,

gender, mixed and over all performance were also calculated.

Three compar isons were made for statistical analysis of the
data, viz; D
i) Prom subtopic fo subtoéic for the whole
group (M, - My, My - My, etcu).
ii) Between boys and girls for each subtopic
categor ies (31 - G1r B2 - GZ' etc.).
iii) Between boys and{girls in the total scores

(BT - GT). See Table 3.3 below.

¥

Difference of means~tests were carried out for the three
éomparisons.- The 1evel of signifiéance was used at 0.05. The
researcher is aware of the fact that, ANOVA or t-test would
have been the best statistical tool for.comparing amcng and
within fhe groups. However, Z-test was used in this study

because of the size of the sample involved.



Areas of difficultieg were identified from bog

the students answer scripts and the obtained raw scores

in the subtonic categcries of algeBtaic content. /

Table 3.3: Mean Parformance of Jovs and Girls in the
Subtoric Categorlies of Mgabrale Content

FhCTORIZATION EQUATIONS | VARIATION | GRAPH | TOTAL

Boys :3! 1 % | By B, B

TGirls Gy | Gy Gy § <, GT

M

Mixed H1 Hz M3 4
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Chapter 4 | | S

DATA PRESENTAT ION AND ANALYSIS

Thi= rhapter presents-an account of the analysis of
data cbtained From this study. It contains the results
nf the standardized test administered to JSE threa
students in Sokoto State. These gtudents were found
to have had continuous mathematics teachers from
forw one to three ana are balieved to have covered
the algebraic content ©of tha J85 three scheol mathemaT
 'ticsucurricu1um. The nresentation ingludes boih the
-results from null-hypoth:zses testing and <iscussion of
specific arcas of Jifficulties identified among
. students, The areas of difficulties were identiﬁiéd
from the stundents ' marked scripté as well as the Law
scores obtalnzd jrom the test. Difference of mean55 
“tests ware carried out to test the null-hypotheses

with 0,06 ZTevel cf siqhificance. S e

4.1 Results from Null—hzggtheses festing 0

© Three null-hypothzses were tested, using % ~ tests'
with alpha put at 0.05. when 2 - valuzs sre larger
than 1.645, thay are considered statistically |
significant at 0.05. - -
- The rxesults of the three null-hypothesez are

discussel separately along with the research cuestions,. -

Hypothesis 1: There are no significant pairwise

v
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A:siercases in achievement of JS5 taree
students betwaen varioug subtopic categorias
of algebraic content,

Table 7.1: Parcantays Meons wnd Gtandord Deviokions for

BovS  ana T8 WA 2acl of the Suotopic
categcy 128

FACTORIZATION — BOUATION VARIATION GRiPH
%o 14,7 %2 10.7 %= (0.7 X = 13,3
US (S 1b.4 S0 S SD= 19.7 D= 19,3
n = 34i n = M n =3 n = 341
=152 X = 12.3 X = .5 X = 35,0
n= 175 n= 174 n = 173 n=17%
¥ox 15,2 X = 11.3 X = 8.6 X= 17,5
VPR ] 5D 16,7 S0xd 18,2 S=19.8 SD= 20.1
: M= 515 Ho= 515 d = 316 e 815

Prom tihz roesults of the tabld 4.1 avove, nrirvise
comparisons in tha subtopics wer2 carried out using
differsnce of meonz teskts, The results of this compa-
riszon ancny hoys shows thot, thé?a Ard significant
pairwise diffarences in &1} tHe Bairs, excent in che
pair - equation and vaflation. in thid cowparison,
the 7 - walue wis fouhd tc be 0.00, see the table 4.2

balow, - - ‘

Table 4,2: z~Values of Difference of iegns Tests for
£2y87 HEOres in tha Subtopics

1 iR 3. 4
‘_ *_‘.* 3 . '.'." )
' - l 2,991 2.832 - 2.525 1
| - 3.00 - 5,253 | 2
- - 5088 | 3
[ e
- 4
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. F.ctorization
2, Tauation

3. Var iation

4, Gravh

*. Significant at ¢.05

-ALS50 awong the Yirls, all the pairwige compariscns
were fowmd to be statistically significant, excent in
the Pair - factorization and graph where the % ~ value
wa$ Jound €0 be 0.037, table 4.3 below provideé the

d€tailed rasults,

- Pakle 4.3: Z-Values of Difference of Means Trsts for
- w1t ls ¥ Scores in tho sSubtopics

1 2 3 4

= i A H—
2,053 7.582 1,027 1

* o
4,750 - 1,726 2

T

L%

1. Factor ization
2, Equation.

3, Variation

4. Graph

" Signiiicant at 0.05

While in the mixed group corparisons,; all of the pairs

were fouad to have significantly di.‘erent
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The table 4.4 below orecvides the deailed results of

& =~ Lyusts carried out.

Tabla £.4: 7 Value s of Niffererce Means iagts for
Uixzga Qroy) Scores in toe Subtop ics
1 2 3 4
I, ® * )
3.565 | 6.329 - 1,209 ]
w T 3
, 2,462 - 5,158 | 2
T
' '?0’1? 3"
4
Kezg :
1. Pagtorization
2 Bemation *
3. Vartation
4. 4. 3r-anh
* significant at 2,05 level
Therefore, thege dignificant diffarences found

has led to thn

wtatas “thara

The «lternative nypothesis 1 is therefore

rejac: ion of the nuil-hypothesis which

are no gignificant pairwise differences,..”

acc

which jndlicates the 2xisteney f siggdficant

tige ddEfercnces mmony boys and qirls in the

catagories of algebraic content.

The answer to tha resQarch question

one ,

eptad
Dalr

subtopic

i.e. .

Do JE8 three students have significant pair-wise

differences

content?

null-hypotiezis one.

betweon the subtopic cateqgories o algebrzic
can be clearly seen from the rasults of

That is. IS8 three students have
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.significant pair~wise diffgrences betweén L2 aubtopic
categoriss of algebrini¢ content. These differences

awong boys are in the pairs - Factorization and ﬁquatibni
Eactorization eana variation, factorizaticn and Araph,
equation anjd ¢y ph, and variation and grapn. Amon’y
girls such differences are in factorization and equation;
factorization and variation, equation and variatiosn,
equation and graph, and variation and graph. hila En
miked groun, in all tne pairs, 1t was ohly it eguation
and variatlon among boys and factorization and granh

among ¢irls that, nc significant differencas was

establishad.

However, boys did well in the subtopigs graphs and
factorization with the mean scores of 18,3 and 14.7
respectively. <irls also did well in factdrization aﬂd.-
gcaph with the m2an scores of 16.2 and 14 rkspectively.
Boys did very poor in equation and variatién with a
means scores of 198.7 cach. 30 also girils, in cguation
snd variatipn also with the mean scores of 12.3 ond
4.5 reasvegtively. On the whole JSS three stygents
performed better In the subtopics 3raph, and factori-
zation 9i£h the mea&n secores of 17,5 and 15.2 respectively,
®hile ghey did pocrly in eguation and variation with the

mean. scores Of 11.3 and 8.6 respectively,

Hypothesis Ii: There is no significant different

between boys and girls in each of
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subtoric catigories of algebraic -
cornieitt.

Table 4.%5: 2 - Values of Diffecence of lrons Tests
Gecvesn Soys and Girls in each Subtopics

SURTOPICS o s = VALUES
Facterization n.871
Bruation 0.933
Variction 3.850
Srash 1.232

* Sivniiicart at 9,05

The results ¢n table 4.5 above indicate that,

m

significant dirfer rce between boys and girls doas
exist in the subtonic category - variation. whils in
the rewaining catcgyories ~ factorization, aguations

and graph, no gigrnificant differences wera found, se=
tahle 4.5 above. The 2 -~ wvalue in variation compariseon
was found to b2 .+ $30, This difference Ifound in - ¢
variation hag tuerefore led to the rejection of the
null-hypothesiy and tauws, acceptance of the alternativa

hypothesis.

In response to the research guestion II, a signifi-
cant difference in achievement does »wist between
male and femalsz JS53 theze students., This differsnoe
was found in the subtopic of variation only. However,
boys were found t» score highar than girls in the

subtopic categories - yreph and variation with the mean
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scores of 16.3 and 10.7 respactively. While girls in
factorization and equation with mean scores ci 15,2
and 12.3 respectively (table 4.1 above}. This
indicates, although the differences are not stetisti-
cally significant, hoys nerformed relatively betinre
than giris in the hijh levels of algebraic centeant
{variation 3nd grenh). Thile girls in lower levals

of algebraic contnnt viz: ~ factorization and equations.

Uypothcais [II: There is no significant difference

in over all performance betwaan
boys z2nd girls in the alygebraic
content of JS58 three school

mathematics curriculunm.

The result »7 the comparison of over all nariormance
of DOys and gir’: in algebraic content, revealed that,
there is no s:tacistically sigaificant difference. The
Z - value was found to be 0.205. This wmeans that, boys
and girls nerfotued agqually the same in over all
algebraic content, The table 4.6 below provides a

detailed results.

Table 4,6: Mean,Standard Deviation and Z-Valug for 2oys
and Cirils Yn over all Perroraance

z 5D N Z=-Value

1243

BOYS

W
L}
—
L
]

W
N

a3
341 0.205

GIRL3 13,12

L]

15.36 178
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The null-hypothesis is therefore ret:ined.
Howevar , when one examines the standard deviestions for
boys and girls in tha over all performance (table 4,5
above). Ono neotices o larger standard deviation for
girls, l.e. 15,35, suggesting a greater variability anéd
large spread of scores. While for boys, a smaller
standard deviation 13.52 would appear to be more
homogenous, This implies that girls have their scores

mrore sersad than boys.

With regard to research question III, the answer
is quite straight forward, i.e. nieti:ar boys nor girls
performed bettex than the others in algebraic content

of J38 thres schonl mathematics curriculum,

4.2 PFurther Findings

Jahun (1983, page 116) while constructing a
standardiz=d test Eor JSS three in Kano State, concluded
that, girls periforued bettat than boys in algebraic
content, He found the mean scores of girls and noys
to be 7.653 and (.39 respectively. This finding had
actually set 2 new development into the sxisting
literature, Lecause the majcrity of the research
findings have concluded that boys perform betier thean
girls in anthematics generally. Part of this research
findings has found a contrary result, that is, boys |
and girls performed equally the same in algebraic

content, This inplies that, there is no difference in



achievenent Lecween boays and girls frthSokoto State
in algebruic content. Thus, this finding had further
sets a new Jimension into th: existing literature

which calls for rfurther investigation. 'this parhaps
suggest thalt, ¢irls are now ¢oming up to the task of
performing equally the s:ine vith boys or even better

tharn thewn as th2 caszc in 2-nn Stete.

Therefore, this regearch finding hed sles added
a new look into the existin; controvaray in tho

literature which neads furt er investigation to rescilve.

Furthermore . from the abls 4.7 below, the total
mean score ofF J&3 threza stu enks from Sokoto State
is significantly higher tha. the mean score of their
countexpart in Kano State, riz, 13.30 and 7.v4 raspactively.
The Z-value was found te bhe 9.242, significant at 0.05.
This inplies that J3S thr.2 scudents frow Sokoto State
performed siinificancly beiter than those from Kano State

in algebralc content. | | e

Taibla 4,.7: Mean,Standard Deviation and 2-Valus of J&5
Thrza Students {¢om Sokoto and Kano States

X 3D N Z~Vzlue
= oy
sokoto 13,30 | a7 | 51 6 242
&% X
Kano 7.9 | 9,26 ] 1358

#* giynificant at 4,05

% Jxtracted Ifrom Jahun (1285, pace 115)




4.3 .reas of 2ifficulcies amony JSS Three Stuasnts

n Alcebraic Content

The performance cf boys and g9irls in the test
administared was found to be generally very low. This
may be attributed to lack of proper understending of
the basic concepts and preccesses invAlved. This was

clearly manifested in the studants' AnBwer scripcs.

This section of the chapter disculs2s sone of the
specific areas of difficulties found aanon; JSS three
students in the subtopic categories of aloebraic
content. The identification process was based on “he
students marked scriocs as well as their raw acores.

The four subtopic categor iss are discussed below
separately. Howaver, it should be noted &t this Junctura
that, ta2 discussion is not intended to b iforaal item

analysis, but just an informal kind of discussion.

Factcrization:

In factorization both boys and ;irls ware found
to have difficulti=zs on how to factorize an equation,
particularly - €actorizing difference of two squares.
.‘-‘.ostom’dmrﬂh 1—}(2 as 1 - % ., % or

x (1 - x) or lxz. This is an indication of lack of
proper understanding vui how to factorize an eguation
involvin; difference of twc squares. A Zew of tham
also have difficulties in Finding common [actors. For
instance, it was founl from their marked scripts that

while answer ing question one - i.e. np + mp. The most
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COMON answer s were nmfpz, n{p + mm and n + a + P,
This also indicates lack of proper underst anding of
the processes invelved in factorization., On the whole,
about 62% of the boys and 60% of the girls scored |
below *8 owhkg of the 26 marks allocated for the sub-
topic. This implies that, students bave difficulties
in factorization which is a pre-requisite knowledge

to the subsedquent sub-catagories in algyebra.

Equation:

In equation, the majority of the boys and girls
ware found to have difficulties in solving fractional
equations, particularly in the process of cross-

multiplicaﬁion. Soma tried to multiply the two

denominat ;- and then zquate the numérator, €.9. in
aguation 5—§42 =1§, solved as 5—%-1 = % = 18, n+ 7 = 6.
- N . . n+n+ 7 7 in + 2] =
Others solved the equation as —ET T % 3y Or M
2° '

Sélving s imultaneous ggquations using both methods
of elimination and subgtitution is another arus of
difficulty identifisd among boys and girls. From the
marked scripts it was clearly seen that, the majority
of the students, both boys and girls have shown no sign
of understanding the processes involved in the two
methods. A few of them d&id well using the two methods

correctly, but on the whole about 72% of the boys and
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71% of th: girls scorzd brlow 5 out of tho totél

39 nmarks 2llocated to the subtopic catogory.

Tharafore, this is an indication of how
difficulty students found squations, which is as o
result of lack of proscr understanding of the basic

concoots nnd nrocieses invglvad,

Variation:

.
This 13 tho wost difficult aren found anong the
students in this study. SeVQnty—thrge sarcent of tho
boys ~ad uishtv-tlires percent of the girls were Fouad
to have scored zacro in this sub-category. Howaever,
boys were found Lo periorn better thaa yirls in this

section with th> w3an scores of 10.7 and 4.5 raapectivaly.

The very woo: performance in this saction may be
attributad to thae complexity oI the subtopic itsolf
and lack of vroser understanding of the terms and
symdols used in the subtooic category. Moreover,; the
students wre lhcking basic background knowledige of how
to factoyize end solve cquation which arz pra-requisite
knowledge 0 variation. Mps€ of the students used
- symbolé wrongly, for instance, some wrote ydl x to mean

vy varjes invaersaly a8 X or aven y = % .

GraEgs

In this subtopic, the majority of the studants
were able Lo ctaplete the table given and drzw a graph,

Howaver, one of tihwe areas which pgsed difficully among
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students was the gonle of wmeasurement used in
drawing a sraeh. b g9ood nunber of the studonts,
aspecially girls, fogpd it difficult to use the scale
say 1 o to 5 units. Other ﬁreﬁé of difiiculties
found snony hoys and girls ora res~ding tne valuas as
well as solving the ecustiong sraphically, thouyh a
good nuirber 3£ woys road the valuas from the graph
correctly. In the whole, about 60% of the boys and
599 f thoe 4irls ascored below 5 out of the totol 25
marks allecated Lo the subtopic category. This :lso
indigataes soix diffichities encountered by the

students in the subtopic ¢ategory~graph.

. ,
In suamary thergfore, the following nreas of
difficultiass =mong IZu three gtudents in the subronic

categorics oo algebriic content were ideatifiagd.

(i) #inding common fnctors.

(i1} factorization with particular reference
o diffarence of two squares.

{ili) Crbss wultiplication in fractional
gquations.

(iv) olving simultaneoys equetions using the
two @methoeds of alimination and substitution.

{v) AReaaaing the values of a variable from the
graph.

(vi) Solving ecuations ggaphically.

{vii} Using scale of measurement e.g. 1 c¢m to

S units.
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(viii) Terwms such as varies direct;y or

wwersely as well as their syinbols,

The naxt chapter provides summary, conclusgions

and recommendations {or the research study.,
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Chapter 5 - TR - \

SUMMARY, CONCLUS JONS AND RECOMMENDAT IONS

This investigation is about comparing performance
.ag well ae fixding areas of difficulties among JS5 ~ 3
student: in algebraiec conteant of the school mathematics
curriculum. The instrument used jin this study is a
scandardized test developed by Jahun (1986) in Kano
State. This ¢hapter thetefore, intends to summarize
and draw necessary conclusions as well as make
recommendations basad on the findings from this

investigation.

5,7 Summary

From the Start, this study was aimed at comparing
JSS -~ 3 students in four subeopic categor ies of algebraic
content and finding their areas of difficulties also,
The study then proceeded with the formulation of
research guestionz and null-hypotheses, Justification
for the need of the study was drawn from the practical
application of algebra in such areas as science,
- engineering, advanced mathematics, agriculture, etc. as
well as the poor performance manifeated by the students

in algebraic content.

_ While reviewing the related literature, there
seemed to be a controversy in the existing literature

about who perform better between boys and girls in



49

- matfematice, While some fésearcheré found boys '
performing Detter than girls in mathematics. Others

- eoncludad that, girls performad better than boys,
.particularly fhe.résearch made by Jahun (iQBG) in Kano
State. - Also, there were those who found no gender
differences in 1t athematics, One of the goals .©of this
research was to resolve this controversy by at least
re-affirming whether boys peﬁfofmed better than sirls
in mathematics generally and algebra in particular or

the vise-versa, S - e

Furthermore, ogher studies have found.that, boys
have more positi&é sttitude toward mathematics than
girls and therefore tend to achieve higher than girls.
In addition, anxieiy has »een found to affazct the h
par formance of tha stu?ent. Such that the more matomatics;
anxious a stuéent 12, the 1l23s hefshe perform in |

mathematicg.

;}w Th& populétian of this stuly l» tﬂé ¢ntige JSS - 3
skudp o Lo S(:ﬂtoﬁa $tate and it $4 to whom yonzralizme-
tion mu:ldhe,vd\. d_ixe.c:tly. §iftaen out of the
seventy=£five qualified schools wege randomly s.l:cted
from the zighf education zones using pgoportionate
alleoration. On ﬁhe'QEQ}a a total of %1¢ students were
usad, wade up qﬁ&i}i boys and 175 gigls. In each

using Jahun's standardized tegt. One of the twb
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parallel tests (test A) was admiﬁistéred ﬁg’only those ..
students found to have had continuous mathematics _ |
teaching from form one to three and were believed to

have covered the JSS + 3 algebraic content, This test
was administered in all the sampled schoqls on the sama;

day. - . .7 v RV

P

- aAfter tho tegt, some rasearch assistants were

o f}- employed to assist in marking the answersd scripts

together with the researcher. These research assistants ¢
were given a three-day orientation on how to use the -

marking scheme effectively before the start of the

. marking. .

Jahun's marking schene provided was strictly

“i'v followed Some moderation of the marked scripts was
'.ﬂ'carried cut by the rascarcher after the marking exercise

to mak: sure that marks were awarded accordingly.

Qome statistical analysis, such as finding the
mean, stan.ard deviation ¢f cach gubtopic Lategories for~ 
boys and girls as well as the mixed gxaup was carried
out, Difference af means tests were also carried out

to meke comparisons between each pair of subtopic

' cataqor ies and between boys and girls,

5.2 Cenclusions

From the findings reported in chapier four, it is

possible to make the following conclugions of the study:



There are significant pair-wise diffefencp in
achievement between the subtopic categories of algebraic
content among boys and among girls. These pair-wise

o.M
-differences among boys are in factorization and equations

[ BN

];faatvrization.;nﬂ,variatioﬁ,'factorizatian'and JEzpha, -
tquations an’ graphs. Ameng girls, differences are in
factorization and equatjons, factorization and variatioﬁ,
~eguations and variation, equations and graphs, variation
-and graphs. While in mixed group all the pairs.cf

means wege found to be significantly different. o

fw :fﬁé'dhiyléaifs not found to be significantly

differént were aquation and varjation for boys, and

factorization and graphs for girls. ‘

Howevar, boys perfbmed well in the subtopic
categories, grapns and factdrlzation, with the mean
scores of 18.3 and 14.7 respectively. Girls also
performed well in factorizatioh and gcaphs with the
mean scokes 16.2 and 16 respectively. Boys did very
poor in ecuation and variation with a mean score of .
10.7 each, Girls also did very pogt in equations and
variatioh with the mean sccres of 19.3 and 4.5 respectively
On the whole, JSS - 3 students prefbrmed better in
graphs and €actorization with the me¢ah scores 17.5 and
15.2 respeotively. While in eguatidn and var iation,
they did poarly with the mean scores of 11.3 and B.6

. ' I
respevtively, - - - ;

, . . : . -
" - S : . . B



A significant diffexence does exiattaméﬁq boys and
girls in the subtopic.c:tegory of variation, 1In the
remaining subtopic cabegories, namely Eactprization,
equations ang grapbs,.the difference ﬁai not -

estahlizhed. o e

Ther: is no significant differance 5etweeﬁ boys and
girls in thelr over all performance in algébraic '
content of the JS5 - 3 school mathematicy currsiculun,
Thig thetefore implies that both boys apd girla. .
 _péffqrmed equally in the algebraic cortent o9Ff the

J$8 - 3 schonl mathematics curriculurt

Form 3 students Junior Segondary Schools from
Sakoto State perrforned better than their counterparts'
from Kano State in the ulgebraic content of Lhe school

mathematics curxiculumn.

In the areas of difficulties,.ifev.of thé.JSS - 3
studenta have difficulties in finding common factcrs, -
cposs rultipilicaticn (1.2, solwing fractfonal cauations)
and terms such as "veris laveresly” with its symbol.
éﬁk wajoudgy oFf ther have @ifficulyles in solving
simultancous aquations waimg the sathods 7 elimination
and substitution. They alsc have difficulties in
peading the valuas of a variable from the qraph-drawn

and solviny equations graphically.

5.3 Reccmmeh&atibna

Consider ing ﬁhe position occupied by algebra in the
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C e

educational system and its practical applicatiun in the
fields of science, engineeriny, etc., plus the poor
performance manifested among the students in the said
content. It is worthy to moke the following recommenda-
tions in order to remedy‘scne of the Aifficulties the

students encounter to try to improve thgir poxformance
o
. }

in the content. /

i;" Reﬁédial ¢l-saes lh the areas of |
difficultio~ éhuuld_be degigned at 885 - 1
level ¢ rodedy the situation. 7This will
hel; improve their performance in olyebraic

T rontent ad subsaquently lay a good
founc¢at: “n for further toplics in algebra,
Similuy programnes could alss be made
avails la ot vost secondary institutions

such ¢85 polytechnics, universicies, atc.

x2.' Teach rs should always put more emﬁhasis
on thz2 identified. arees while teachiny
and &lso rake sure that copncephs, tarms
and symbols are fully comprehzndcu by tha
studeats. This will ensure » proper

foundatiocn in algebraic oontent,

3. In particular, teachers shouid pay great
atteaticn to the subtopic, variation,
whiol
~ because this is ihe arca appeared to be

most difficult mmong students. Thereforsz,
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they should make sure that students
understand the concepts, and symﬁﬁls
involved in the subtopic; e.g. "varies
directly or inversely" and their

correct sympols,

Also, care shoull be taken by toachers,
while solving eguations involving findiné-
common factors, croas multiplication, as
well as solving gimultaneous equations'
using the two metiods of elimination and
substitution, reading values from the

graph and solving rquations graphicaily.

Further fesearch oi this kind should be
conducted in a wide: scale in two or more
states. Results fr m this wider scale
will reveal more than what this study

has done and alse ¢n be of vital use

to th ocurrionlus,designere tasuhers of

rathemathematics % well as the students.

Similarly, researth of this kind shoula be
extended to all teépics of mathematics,

such as, geometxy‘ trigonometry, 2tc., to
find out sgudents difficulties in
mathematics 25 a whola. 7Phis will provide

a clear picture of the &rcas of difficulties

amony students in mathematics and also
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provide bases on which these areas of

difficulties could be tackled effectively.

There is the need to study how performance'in oux
subtopic cateqgory will affect the performance of the other.
 For ingstance, how performance in factorization will affect

!
per formance in egquaticon or variation or graph.
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JUNIOR SECONDARY SCHOOL 3 ALGEPRA TEST

FS{-:*‘.C}(‘L | =——— - ——— - ——— ——— - ——————— -

ATy
Jf‘.}. e s e — T — i ————————————

INSTRUCTIONS

This test is aimed at assessing your total achievement
in the algebra course of your Mathematics curriculum and
also find out your areas of weaknesses in the said content,

S0 you do your best to answer each question correctly.

Answer each question on the attached foolscap sheets--

not
Do/remove the question-paper from the attached answer sheets.

ATTEMPT ALL QUESTICNS. Time Allowed 2% Hours,
Pactorize the following expression.
1) np + mp (Factorization - 2 marks)

)1 - x2

na

(FPactorization - 2 marks)

3) ¥rite down the expression connecting the variables
in this statement,

"y varies inversely as x" (Fariation = 2 marks)

Factorize the following:-
) M = TM + 12 (Factorization - 3 marks)
€) 21nz + 22q - 7bq - 62° (Factorization - 3 marks)

6) 362 - y2 (Factorization = 2 marks)

2

7) 2mp° - 6m2p (Factorization - 2 marks)
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Avaluate using the idea of factors

8713 x 3 + 13 x 7 (Factorization - 3 marks)
9) (‘?.56)2 - (O.h_h)2 (Factorization - 3 marks)

30lve the following pairs of Lquations by elimination.,

10) vy = 2x =1 (Equation - } marks)
11) x + L4y = 12 (Equation - L marks)
3y - x = 16

Solve the following equations,

nel=3 (Equation - | marks)

13)
X+ 3 = ~§—§~7— (Equation = li marks)
ractorize,

1.} 6np = 2upk = 9rv + 3krv (Factorization = 3 marks)

16) uyz + 8y + 3 (Factorization - 3 marks)

oolve the following equations by substitution.

16) x + 2y = 5 (Equation - Y marks)
X+ y=14

17) 3x = 2y = =2 (Equation = L marks)
X -3y =14

18) lake ® the subject of the fermula.

U = - .
o} IT h. (Equation - 2 marks)

19) Complete the following table if the first line is
directly presportional to the second. Draw the graph
of the table and state if y oc x. (Use graph sheet.
UUse 1 cm for one unit en the x-axis and 1 cm for 5
units on the y-axis,

3

x12] 315 9
yi 115 35




6

20) If the sum of a number and seven is divided by four,
the result is the same as subtracting five from the
number and dividing the difference by three, What
is the number? (5 - marks)

21) Draw the graph of the table below.
(a)

x | 1 2! 31 41 51 6
v Sst10115 {204 25 | 30

Use 2cm for one unit on the x~axis and 1cm for & units
on y-axis.

(b Read off the value of:-
i, x wheny 17 cevevreccnns
ii. ¥ when x

(Graph 6 marks)

i

it
w

Liie xwhen v = 29 (it eennenas

iV. y‘Wherl}Cr:S.B; T EEE R

221 iastapha has M40.00 more than what Hafsatu has and the
suwn of their money is #150,00., How much does Hafsatu

have? (Equation - 5 marks)
23) Ifmoc nand m = 7 when n = 10%, find;-
(a) m when n = 74 (Variation = 3 marks)
(h) when m = 15
2,) Find r if U = 99 from U = 4 IT r° (Equation - 3 marks)
225
(Take TT = 1F)

3olve the following simultenecus equations graphically,
Use the graph sheets.
25) x +y =5 (Equation -~ 5 marks)

2% -~ v = 1 (Take the values of x from + 1 to = 3)

26y X =y = 1

2% + ¥y = 5 (Take the values of x from O to +3)
(Equation -~ 5 marks)

27} 15 men can dig a ditch in L days. How long will it
talke & men to dig a similar ditch if they work at
the same rate?

(Variation - & marks)

G OD LUCKI



1.
2.
3.

5.

10.

Test
T
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APPENDIX B

MARKING SCHEME - TEST A

p(n+m)

sevEaneRs S BN as e e UREE ERESEe o k8

(14%X) (1=X) cuvevessancsenns'ennns ce v . 2

yac % Wesosesnssssnrsnsssssescsssconcssnsens &

(M=3) [MeB)  wwiesssassesesiaissecs sesass a3

TNL38=q) # FZRGPIB) “wwwmawus o 0w sEryimnaves (1)

= In(32~9)=2X(32=Q) eeeeesasssssasscasas(l)

* (In=28) (IB=GP) ssesranansssrnnovnns sesfl)
{6x+y) (6x-y) R PP e (PR

ZEDID»IMY svevnvi s seveRnve@ne § § 65 aee e EEEE 2

13(3+7) evveonnnse .o e wee IR &

il 13 x 10 LI B
130 . Cessessesenanans .
s56+0.44} (1.56_0-44) L O L B

---------- . L R I I ) L B

—

(

& 2 L1.V8) saaniasssmcesmvsund s sassousnns (1)
2 2,24 cheriiiieiieneneneaenaaes R (1)
V= 28 & § sevannssall)
VE*EX® T gesnosses()
(1)=(2) weveonnnnnes e R & B
“3% = §=T .cssecrensssncascs om sansscennmall)
= -3
K -
3
X = 1 cececssccsesces shseeseasseene (1)
Subst. in (2)
y+1 =17
y = - 1
= AT BT S (1)
(1,6)
A: 2
X + 4y ® 12 sosnvwecinn « 1Y mmanecesamne sy
3y = X = 16 vevseneanne(2)
1) 4{2) svseoeeas oo b AT T S (1)
Ty = 28 iscions e e E LR R e ¥ (1)
v % 8 paseiseavadeiiewi ke SRR e (1)

Subst. in (2)
3.4 - x =16

Marks
Marks
Marks
Marks

3 Marks

3 Marks

4 Marks



12,

Test
13.

14,

15.
16,

Subst. in (2)

3.4 - x =16
- X = 16-12
- % = 4
K W wmll ee e e B TR PO < = (1) 4 Marks
(-4,4)
3n + 21 = 6n ... B N 5 D RO A 0 SR (1)
6én - 3n = 21 . ceseessesssnssasen s s .o (1)
IR B 2T i easi e P OECEEE R SRR e (1)
BT e &8 8 RSRREURE § & SRR vesea(1) 4 Marks
oR BET_ B0 i, e (1)
n + 7 2n
6 T 6
8z g BB o B swsininas S R TR (1)
n+ 7 =2n =0 couvevee R 05 T 8 . (1)
-n + 7 =20
-n = =7
N = 7 sanesns T g PR (1) 4 Marks
A: 3
3X = 21 = 4X + 3 tiecerccersccsrrencsanannann (2)
4 = 33X = =21 = 3 cicecceccnncse . e e (1)
X = =24 L.sivee SRR T T R RN R (1) 4 Marks
OR
TorT ~mmg = 0 ceennnnnnnnenns TP (1)
3 1
Ax+3 T x-7
%ﬁ;i;;“{:fv? B B ciona soevaameian 53§ RN T
3x=21 = 4%-3 = 0 .00 Ce s ENa e e R (1)
-Xx - 24 =0
-Xx = 24
Rm 23l iisnassirnrinenn oo RS P g veesef(1) 4 Marks
2up (3=K)=3rV(3-K) ceesecccsne S N N R L T rC (2)
= (2UP=3LV) (3=K) covessvevscocnonss & smiate (1) 3 Marks
(2y+3) (2y+1) ceevcon sommeeans B P PR =P 3 Marks
X+2Y = 5 cnenennmovacsas (1)

X+Y = 4 scseescnseos svenfl2)



From (2)
X ® =Y sesesssessnensoncaflesncacces (2)
Subst._in (1)
4-y+2y = 5
44y = 5
Ve Bell seiseisaanee wiave i s e s sl )
y = 1
Subst, y in (2)
x+1 = 4

x=4-1

ooooooo -..s-.--..-.(‘]) 4M6rk5

Teast A: 4

17« 3x - 2¥%
x - 3y
From (2)

] |
= |
N
-
- -
. .
- -
.
L] -
. -
. -
. .
N =

X ® 4+3Y ieesnveasnsioviacsonsasesssesss{2)
Subst, in (1)
3(4+43Y)-2y
1249y - 2y
12 + 7y = =12
1y ==-2-12
=-14

14
;

= 12 Gessesieinessiwamsmprneissyeei ()
s Subst. y in (1)
3x-2 (-2) = =2
3x+4 =-2
3x = -2-4
-6

u u
NN

Wiy N

X

T2 Leeessceccscessssesnsssessccsscnss(l) 4 Marks
(-2,-2)
18 2700 S WBB i i sossimssr o eiouseess (1)
01lh _ 270u

fih = " 11h
270u

——

I h

I.I 0 =

8 8 ® 2 8 % 8 ® 8 8 F F T e 8 8" E s e s s s (1)2Mark3



- 66 s

20. Let the number be x
then x+7 _ x-5

I
%]

) 3 S P A PO e
e X421 = 4%-20 ..ieeeccncnsnenes sonmennws(l)
4xX-3X = 21420 ceceosessnsvsnvsesnes iR s s (1)
R W BY swensasavamewsss s v D A e (1) 5 Marks
OR
Test A: 5

21 Let the number be x
then x+7 = X-5

4 T L I I I I n-o-ac-.a-(1)
§+7 _ X-5 = 0

b4 3
x+7 _ X=5
R

Ix+21 - 4x+2

X 12 x+0 LR L T R N I T (1}
3x+21 = 4x4+20 . e e R ceeee(l)

iVl =0

IRIZV=AX#TD B B cocswonséavivivessoess « (1)
-x+41 = 0

x=41 LR I I R I B A ] R “« s 8 == (1) 5Mark8

22. Let Mustapha's money be M and Hafsatu's be H
Then M = G-40 .
L@ WG & 80 wwwvenitd) 45 iseenenmesies (1)
ANt MEG ® 150 wswwvsseonnesnf@) sissananaenaes (1)
(1)+(2) 2M 190
M= 95 .scercvrsnsss R P (1)
os Hafsatu has N55,00 ,:icsanensensnnsensnsa{l) 5 Marks
OR
By substitution 5 Marks
OR
Graphically 5Marks
Test A: 6
23. M = kn



24.

Test

27

(b) 15 = 2/3n
n=3/2x 15
= 45
3=
1y T R 7 1 IR B ey P WP o~
u= 7/201°
r? = 2/7U  secessesssencascsnnne .«
11
- % Xx 99 x %2 .................
r2 = 9
r =9
% J IHPEETRR AR
A: 7

vess(1) 3 Marks

+es.(1) 3 Marks

As the number of men decreases the time taken to

dig the ditch increases

Let M = men
T = Time
K = constent
MCE %" B 8 8 & 8 8 & & & 8% 2B 0 8 % 8 P s b s S & s & " & 8 8 (2)}
k : )
M"’?I? - LR .. - R L L B R ‘ 1)
ioe- s=§' ---------------- R R (1}
k = 20 - LI L L I O B B O B B L B 00(1}
60
. G”T_ -------- I T R T I T I (1)
ra 80
= 10 LT B B T B B R DN I B RO O L I R B N 00{1)
. Time taken by 6 men is 10 days (1) 8 Marks
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AFPENDIX C:

RAW SCORES

70

S/NO FACTORIZATION EQUATION GRAFHS VARIA TOTAL SEX

TTION
%4 2 " 2 e o4 Male
2. 6 o . 7 o "13 8
3 5 ¢ 7 etz wm
b 8 ® i 7 o "5 "
5. i o - 4 o w '
6. 8 0 6 e 14 "
Tie 5 . 2 v "
8. i 9 0 7 Lo o2e o
9, 7 0, 7 2 .‘15 "
10. & 0 . 2 3 14 "
11, 2 .. 4 o e v
12, 5 * 7 e 12 "
13. & 5 .. A o of .
h, 5 0 B er 13 n
15, 9 ®a 4 ¢ 13 "
16. ' 11 0 Yo e® 18° "
17 13 13 12 4 42 "
18, ot 0 g 0 1eH v
19. 6 0 10 0 16 :
20. 5 01 7 4 19 ;
g I 3 3 0 2 ’ t 05 "
22, 2 0 2 4 08 "
23, 4 0 11 4 22 "
24, 5 0 0 4 "

’9,



71

. -
F———

13

25.

26,
27,
28.
29.
30,

L

15
06
10
13
13
10

n

131}

L

31.

12
o8

32.
33.
34,
35.

L

33

§°

19

45

36.
37.

1]
10

00

38.

39.

40,
4,

"

18
02

10

L2,

i}

18
08
20
20
41 |

43,

L

44,

13

45,

"

46.

"

22

47.
48,
49,
50.
51,

.

09
45

01

n

A2

27

04

05
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L

08

52,
53.
54,

o8

o

22

1

Ny

L}

56.
57.

32

15

11

. 32

58,

7

59.
60.

03

10
o4
15
16
14

6‘1.

O

62.

63.
64,
65.

10

66.

- o

67.
68.
69.
70.
71.

"

18

10

16 &
09
32
18

.#

"

11

11

it

12

72,

73,

12
12

Th.

19
13
22
o4

17
44

75,
76

F o)
i

77
78.

n
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H

39
20

11

14

"

80,

&1,

03
16

O-

82.

83.
8&.

10 H

.25

0=

0=

10

8s.

16 "

25

O
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16
10

87.
88,
89,
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33

17
18

37
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03

84

O-

91.

1

34
21

24

11

92.

4y

93.

15
43

911--
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27

9.

09
18
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o8,
99.
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"

1

H

17
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"
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P12
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