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Abstract .

The effects. of teachers'. qualification-on’ mathematical: and problem-solvirig *
abilities among male and female secondary school chemistry ‘students were
investigated in Niger State. An ex-post factor research design was adopted for this™ __
study. The instruments used were problem ~solving test.on mole concept (PST:
M.C).and Mathematical Ability test (MAT) with reliability coefficients of 0.89
and 0.86 respecti_vely. The MAT instrument was adopted. 120 students selected
randomly using hat- draw method were used as sample for the study. Two
hypotheses were tested using Analysis of variance statistic (ANOVA). From the
study it was found that there was no significant difference between Male and
Female Chemistry students' Mathematical ability based on the teachers''
qualification (NCE, B Sc Ed and.B Sc (Hons) degrees). However, significant
difference exists between Male and Female students' Problem-solving ability in
Chemistry Learning. Based on these findings it was recommended that science

teachers particularly in coeducational schools should be gender sensitive in
carrying out their activities.
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4 Background of the Study ]
f The development of every society hinges on science and technology. For
individual to become fully integrated and contribute meaningfully to the
development of the modern world in areas such as Education,
Transportation, Information and Commumcat:on Technology,
Agriculture, Commerce and Industries the’ person must be equipped with
scientific knowledge and skills. This calls for every ‘individual to be
scientifically literate in present age of : sciencé and technology: Reforms in
science education in the last decade have been"Scienice for ‘All" (Barton
1998). In pursuit of the goals of "Science for All" the ngenan government
has placed emphasis on scientific literacy and the need to achieve equity
and excellence in science classrooms. The government therefore, in
conforrmty with the world trend, through official policies made science as
core subject in primary, Junior and Senior Secondary 'Schools. Other
laudable programmes and policies undertaken ‘by govemment of ngerla
to promote scientific literacy include' Girls into’ Scxence & Technology
(GIST), Gender’ and Science' and- Technology (GASAT) etc {a Thes’e
programmes are evidence of govemrnent strong comrmtment to the cause
of Women Education in scienceand technology » zufivest o 7ileiioqes
In spite the-efforts aimed 'at 1mprov1ng Sc1ence, _Technology and
Mathematics (STM) educationin N1ger1a, the beneflt has notbeen the same
for male and female students in’the’ learrung of’ chermstry Research
findings have indicated poor enro]ment fates‘and- poor performance 1n
Chemistry among female students (Illya 2000 & N]oku 2002). Studies' have
revealed the reasons for the dlfferences in achieVerhents between friale an
fernale students. For instance; Samba’ (1990) ‘and (Jegede; 1996) fou“nd the
difference as arising from socio-cultural factors. Some lmked the
| differences to the way science is bEmg taught in the classro'oni'fBaker’ and
Leary1995 Mari, 2002) FRETAEINER (SR LTS, 1073 2. uf"nL 5] Li ?OQJS”
Researchers in chemlstry educfat1on Kave fouhd "htitt ost female
students’ solve problems mgmﬁcantly bétter thatl thelr male COunterparts
(Mari’andShaibu; 1997): Ahiakwo" (1988)"fountl at glrls performed
srgmflcantly better ‘than the“boyé i’ the1r prdblem- *—”solvmgr abii ty
However, ‘the 'study’ by’ Inyang ‘and’ Hanna' (2000) ‘did" not” find " an any
significant  difference  between male' and female in their problem §6}V1ng
ability. Njoku (2002) found that male students often perform better’ than
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' apparent boys dominati

' dnfference in mathematlcal ablhty was observed in favour of boys.(Onoc

female students in problem-solving. This he attributed to uncondg
classroom environment for girls due to intense sex role stereotyping,
on of science classroom. Adesoji, (1999);
(Adesoji. and Fisuyi, 2001) found that _the. gender difference,
mathematlcal ability has, declined. Sxmllarly, significant: gender. groyj )

and, Okpala 1995 andeOyedep, 1996), The study conducted by (Okonkwo,
2000) in . respect of the :relationship, between teacher qualification and
stgdentSuachlevement in, mathematics, revealed that teachers, with, £1
degree in, mathernatlcs produced higher scoring students than those_
N,(LlﬁmMathematlcs T — - - il
i . Nevertheless, . problem sotvmg connotes the ablhty to. applyr
sc1ent1f1c skills to solve.any problem a person is confronted with, ThlS isa,
basic activity. in science education practice. Mathemahcal ability  is the
ab111ty to solve problems that have mathematlcal expressions. There are aj-
lot, of problems to be solved in Chemistry wh1ch requires the apphcatlon of
scien’oflc skills such as observatlon, classification and recordmg etc. Some,
of Whl(‘_h mvolves -the . manipulation of ‘mathematical expresswns
especmlly in teachmg concepts such as the mole concept, stomhlometry
and the gas laws etc (Orji, 2000) The performance of students of Chemistry

in solvmg rnathematlcal problems related to. concepts such as mole were
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tha_t have to do w1th f:ract1on in Wthh proportmn is the source of d1ff1cu1ty
algebralc expression in Wh.lCh lack of understanding of the proportion of
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numbers is the source of dlfﬁcultles, and exponential numbers whére the
s_tujde:nt_s visualize very large or small numbers as difficult (Ahiakwo, 1991).

Statement of the Problem

Reports of poor performance of students in Chermstry (WAEC, 2007) and
the fluctuating findings about Male and Female students' Mathematical
ab111t1es, Problem-solving abilities (Ahiakwo, 1991; Inyang and Hanna,
2000, Njoku, 2002), and the influence of teachers' qualification in
mathematics achievement motivated this study to investigate the effects of
t_eachers_': qualification on the application of mathematical and problem-
solving abilities among Male and female Chemistry students in Niger
State.
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. Ob)echves of the Study
; Thestudy is to achieve the followmg objectives.
1. To find the effects of teachers qualification on Male and Female
Mathematical ability of Chemistry students. '
2. To find the effects of teachers qualification o
Problem-solving ability of Chemistry students.
Research Questions |

To guide the investigation, two research questions were ex amined.
1. What are the effects of teachers with NCE, teachers with B Sc Ed

and teachers with B Sc (Hons) degrees on Male and Female
Chemistry students' Mathematical ability? =~
2. Are there any differences in the effects of teachers with NCE,
teachers with B Sc Ed and teachers with B 5S¢ (Hons) degrees on'
Male and Female Chermstry students Problem solvmg ablhty’f
Hypotheses S s M
The following null hypotheses were tested at0.05 level of 51gn1f1cance
1. Hypothesis One (Ho,): There is no. 51gmf1cant differerice between A
Male and Female Chemistry §tﬁdénts‘Mathemat1cal ablhty dﬁe to~

}‘-.-‘_

n Male and Female

B

byeiy G -r-/u.‘-‘,' LEE )

teacher quahﬁcahons

2. Hypothesis Two {Ho,): There is 10 51gmf1cant dlfference betweén-
" Male and Female Chemistry students Problem—solvmg abﬂlty due'-'
to teacher quahﬁcahons & B e
Instrumentation; Validationand Rehablhty
The research instruments used for this study are asfollows S
1. Mathematical Ability Test (MAT) The' MAT is made up “of 36
items. This consists of short’ answer questmns ‘on’ numbers, ’
numerals and algebra in ‘mathematics which are aspects that'are’

involved in solving Chemistry problems that has to do with mole
concept. It was adapted from Australian Council Educahonal‘

', Research Test (ACERT) and revalidated by Igwe (2002) m’ngena '
Its reliability coefficient was fourid to- be ol 86 “This’ mstrument By

- (Igwe, 2002) was adopted'for this re&earch in Nigér' State, ngena;
therefore requires no further revalidation. erioileaftilsup

_ 2. Problem-Solving Test on Mole Concept (PSTMC): Is rnade upof 10

" essay items on mole concept in chemistry which covered areas that

has to do with mass - volume relationship, Avogadro's law of

Y0 i B &
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number of molecules and ideal gas equation etc. It was validated by
two science educators and. an expert in chemistry from Federal,
University of Technology Minna. The reliability coefficient was
determined to be rxx = 0.89 using test retest method.

Methodology

The study was conducted using ex- post factor design. ThIS design enables;
the researcher-to pick the variables that, already exist, or occurred for
observations (Bestand James, 1992). The population for the study is all the
sixteen (16) public Senior. Secondary:Schools in Minna LMe}tr’opoIis. The
choice of public Schools: nras_-ipformed by the fact that-they have more
Science teachers than the _private gchools. From this population three co-
educational schools were purposively selected because they have male and
female students learning Chemistry in the same environment. The selection
of the schools was also informed by the fact that the three schools have:
N.C.E, B.Sc, and B.Sc. Ed degree holders who teach chemistry in the schools -
and all these are the variables required for this study. The, pooulation of
Senior Secondary School Class two Science.'s_t,ut_:_ient_s in the three schools
used for the study is two hundred and six (206), Seventy (70) from B
Government, Day - Secondary School Tunga; Sixty. (60) .from Govt. =
Secondary School Maitumibi, Minna while Seventy Six (76) from ¢
Government Day Secondary School, Minna respectively. A sample size of

120 Chemistry student-s_, was selected randomly using hat-draw method.

Forty (40) students were selected from each of the three schools
respectively. The data collected from MAT and PSTMC through a posttest

was analysed using analysis of variance statistic (ANOVA) at 0.05 level of
sigrﬁficance with the aid of a Minitab Computer statistical package.

Results
The hndmgs of this study are explamed and presented in the tables below

Hypothesis One (Ho,): There is no significant difference between Male and
Female Chemistry students' Mathematical ability due to teacher

qualifications.
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" Table1: ANOVA on the Difference between Male and Female Chemistry
Students' Mathematical Ability due to Teachers with NCE, Teachers
with B Sc Ed and Teachers with B Sc (Hons) Degrees

Source Variation ~ Sum of Squares df Ms - Fcal Ferit
Pvalue

Betweengroups  152.061 . 2 W 323 156

Within group 1600667 41 39.041 |

Total 1752.727 43

P<0.05

-

Table 1 above indicated that Fcal (1.947) < Ferit (3.23) (P<0. 05) hence, the

hypothe51s is not rejected. This means there is no 51gmf1cant dlfference

between Male and Female students Mathematical ablhtles in Chemlstry

Learning as taught by teachers with NCE, teachers w1th B Sc: Ed and B Sc'
(Hons) degrees. 1

1. Hypothesis two (Ho,): There is no 51gmf1eant dxfference between;

Male and Female Chemistry students’ Problem-solvmg ablhty due

to teacher quahfzcatlons Y. - _:_.__ & Dl kil ?j{l )

Table 2: ANOVA on the Dxfference between Male and Feinale Studentsi

Problem-Solving Abﬂlty due to 'I‘eachers w1th NCE Teachers w1th B, Sc.

Ed and Teachers with B Sc (Hons) Degrees : Sl drbrieg o
Source Variation ~ Sumof Squares  df ©  Ms ., . . Feal. .. Ferit u
~ Pvalue : ; bien 15 R0 STl D TN oY ,":‘:_J.’:;f,-:—}%
Between groups  404.679 2. v, 202339, 51720323 4000, o x (G0
Within group 1603.867 41 & - 39119 A i (TVV “ L(“

Total 2008.545 43 r whasin snen =0T foonsessls sl ni -
P<005 ‘- : - . I'
e, ST P ~;=I--~ on H o

Table 2 above indicated that Fcal (5 172) > Ferit (3. 23) (P<0 05), hence, the
- hypothesis was re]ected ‘This 1 means thereis 31gmf1cant*dl.fferencebetween
Male and Femiale students Problem- -solving ability in Chermstry Learmng

as taught, by teachers W]th NCE teachers W1th B Sc Ed and B Sc (Hons)'
degrees.
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Summary of Findings
Thefindings of the study revealed that: : -
1. Male and Female Chemistry students do not defer in their |
Mathematical ability whether taught by NCE teachers, teachers
. with BScEd or BSc (Hons) degrees.
2. Male and Female Chemistry students dlffer in their Problem—
] solvmg ability baséd on'what have been taught by teachers with
NCE, teachersw1thBSc Ed and BSc (Hons) degrees. -

Discussion of Findings - o s et i -

This study revealed that there was nd s1gmf1cant difference between Male
and Female Chemistry students' Mathematical ability based on the teachers
quahﬁcatlon The mgmﬁcant gender difference in students' mathematlcal
ability . dlscovered by Okpala and Onocha (1995) is not visible in this study
and, could be as a result of the lesser complex1ty of mathematical
apphéatlons in Chemlsrry So, male and female students are capable of
solvmg mathemancal aspect of Cherrustry 1rrespect1ve of their teachers
quahhcatlons ,

P However, hypothe51s two shows that ‘Feal (G 172) > Ferit (3.23) at
0.05 alpha level of significance. This means “there'is significant difference
between Male arid Female students Problem-solving ability in Chemistry
Learrung as taught by NCE téachers, teachers with B Sc Ed and B Sc (Hons)
dégrees. This is an md1cat10n that teachers' quahﬁcatlons have significant
effect on gender problem - solving ability in Chemistry learning. It equally
implies that significant difference exists between the problem - solving
ability of male and female students. A lot of facts could be inferred as to the
reason for this difference. Some experts, such as (Samba, 1998) and (Jegede,
1996) saw the difference as arising from socio-cultural factors while (Baker
and Leary, 1995) and (Mari, 2002) linked it to the way science is being taught
in the classroom. The present study agrees with the findings of (Mari and
Shalbu, 1997) and (Ahiakwo, 1988) that girls performed better than the boys

when it comes to problem - solving in chemistry.

Gender Consequences on Chemistry Learning

There are a lot of consequences on both male. and female learning of
chemistry as far as this study is concerned. Having found that there is no
significant difference between Male and Female students' Mathematical
ability in Chemlstry Learning based on the teaching done by NCE teachers,
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teachers with B Sc Ed and B Sc (Hons) degrees; it could imply that there are
no many problems in the application of mathematical inferences in
learning chemistry by the students of Niger State Senior Secondary
Schools. So, both the female and male students are coping very well with
the mathematical content of chemistry. _
The difference discovered in the prob]em-so]ving ability of male
L and female Chemistry students is capable of enhancing either male or
female gender having access tohigher educationas a result of better ability
to solve chemistry problems and consequently pass it at any. examination.
By this, a particular gender type is likely to dominate access to higher
education than the other. The difference is, also likely to provide
government the necessary information required for curriculum
development and planning in the area that requires adequate attention in
order to motivate and encourage a particular gender type in the learningof

T

chemistry. s fagi B 1 0 TR
Recommendations A toensl euiiprnrsd 2 ald r Ot LRI rFLEXD
Based on the findings of this study, the following recommendations ‘are

: made: g RO 8 : ! ."l;' . T8 | oo ri-‘ f 3 lj: 1:"‘:‘}.3-‘.

1. Science teachers particularly in co-educational schoels should be
gender sensitive so that -undue “preference: i$, not :accorded the
female gender in their teaching as a resultof the feeling of female "

- stereotyping.  This will ‘assist: them:: to-ravoid" paying:cspecial
attention to the females to improve their problem- solvingability in
chemistry to thedetrimentof themales: + = ©// /1 oo b sedsd

2 There should be science clubs in; schools ‘where both sexes have. '
equal right and access to participate’in:competitions withinand §
outsidé- the school. Through this: forum- they :could’organize
seminars with the assistance of the school chemistry' teéacher to
enlighten them more on some difficultaspects of chémistry: v/ .i i2 5

3. Science fairs should also be encouraged ‘and be:'organized by
schools. Students could work together orindividually to-produce
science projects for ‘exhibition. This is ‘capable’ of: ‘métivating
chemistry learning. - el b bl srojecobd

4. Science teachers should continue to. undergo training and
retraining in their "subject areas in'order to boost - effective:

- handling/teaching of students-in the simplest way that' would
ensure meaningful learning of chemistry. s

Scanned by CamScanner



L d
[F TR e e
SAF %

B

Conclusions”

The study c0nc1udes that teachers quahflcatlons such as the ngerla";
Cettificaté in’ ‘Education (NCE), Bachelor of Science Education(B Sc Ed) _
and Bachelor of Science (B Sc)(Hons) degrees have effects on both male

and female mathematics abilities and problem— solving abilities in

Chefmstry learmng It Was fourd that there was 1o 51gmf1cant difference
befween ‘Male! and Femaleé: Stu‘dents ‘Mathematical abilities in Chemlstry
Learmng based on' the' teaching done by NCE teachers, teachers with BSc
Ed"and B'Sc¢* (Hohs)" degrees And: that there wis mgmficant difference’
bétweéh “Male" and™ Féialé students Problem solving  abilities in™
Cheistty “Learning’ based ot What the teachers w1th the same'

qUaILﬁcal‘ions have taught Tl
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