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Abstract

Contributions of school type attended by students and their gender to mathematics
achievement have generated equivocal research findings from different mathematics
educators and researchers. In order to clarify this complexity, the study therefore, randomly
selected 281 students from the three main school categories in the three senatorial districts
(south, central and north) of Katsina state. Student Mathematics Achievement Test (SMAT)
which covers all the areas of mathematics curriculum at secondary school was designed by
the researcher and subjected to reliability test which yielded r = 0.83. Three research
questions were raised and answered using mean, standard deviation and effect sizes while the
research hypotheses were tested at 0.05 level of significance using ANOVA and t-test. The
study revealed that students in private schools are about 64% more likely to outperform their
mates in public and pilot school (η2 = 0.06; p< 0.05) and state owned schools (g = 0.54; p<
0.05) respectively. The study further indicated that students gender cannot substantially
differentiate their mathematics achievement (g = 0.17; p>0.05). Based on these results, it
was recommended among other that Katsina state government and other stakeholders in
mathematics education should look into those glaring features of state owned schools (e.g
class size, teachers qualifications and absenteeism, inadequate facilities and so on) that
negatively affect the effective process of teaching and learning of mathematics at secondary
schools.

Keywords: Equivocal results, Gender, Katsina state, Pilot, Private, and Public schools.

Background

It is obvious that Nigerian government acknowledges mathematics and mathematics
education as a strong instrument for scientific, social and economic development. That is why
Mathematics is given all the necessary importance in the school curriculum and policies
related to education. To buttress this point, Federal Government of Nigeria specifically stated
that mathematics is one of the core subjects for all primary and secondary school students and
must be passed at credit level before gaining admission into any tertiary institution in the
country (FRN, 2013).

In line with this, schools are established for the purpose of teaching and learning in order for
the nation to achieve its goals and objectives. School administrations and ownership in
Nigeria is largely between the public and the private. In other words, the ownership of
schools lies between government (Federal, State and Local) and private body (individual,
group of people or organizations) as noted by Omede, 2015.
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The case is not different in Katsina state, as one of the states in the North-Western part of
Nigeria, the ownership of schools is also between government and private. Government
schools are owned by state or local and federal government with different in manner of
organizations, management and financing especially in the issues related to mathematics and
mathematics teaching and learning. For examples, there are four categories of state owned
secondary schools in Katsina State – Public; Pilot; Science and Technical Education Board
(S&TEB); and Model (Recently modified Public school). Each of these schools is not the
same with another in handling issues related to mathematics while federal government owned
school include Federal Government College (FGC), Police Boys secondary school (PBSS).

On the other hand, private schools ownership is between individual and religious (Christian
and Muslim) Groups. The figure below illustrates the school categories and ownerships in
Katsina State.

Figure 1: Secondary School Ownership and Categories in Katsina State

Characteristics of secondary school categories in Katsina State

The focus of the study is on the state and private owned secondary schools. Therefore, this
section looks at some basic and apparent characteristics of public, pilot and private schools as
related to mathematics in secondary schools in Katsina state.

While public and pilot schools have almost the same characteristics in terms of issues
concerning students, teachers, school management and organization, they are widely differ in
terms of mathematics improvement programme received to enhance mathematics teaching
and learning. Mathematics improvement Project (MIP) is the programme designed in
collaboration with National Mathematical Center (NMC, Abuja) to enhance students
mathematics performance in West African Examination Council (WAEC) and National
Examination Council (NECO) in some selected Pilot secondary schools in particular and in
the state in general (KMIP, 2013).
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Furthermore, private schools are very much different in terms of all these characteristics
mentioned from both state owned schools (public and pilot). Table 1 summarizes these
features.

Table 1: Apparent characteristics of secondary school categories in Katsina State as
related to Mathematics

Characteristics

State owned Schools

Public Pilot
Private

Intervention support:
Mathematics
Improvement project

Students:
Enrolment

Religion, Ethnicity and
Parental Status

Truancy

Teachers:
Qualified Mathematics
teachers

Salary level

Work load and
Absenteeism

Not included in the
mathematics Improvement
activities.

Very high number of student
enrolment because of free
education.

Majority are Hausa
Indigenes, Muslims and low
economic status parents

Very high

Low: some of the teachers
major in other subjects.

Acceptable compared to
other states in the zone

Workload is normal but
absenteeism is well
pronounced.

Major target for the
mathematics improvement
activities.

Very high number of student
enrolment because of free
education.

Majority are Hausa
Indigenes, Muslims and low
economic status parents
.

Very high

Not adequate

Acceptable compared to
other states in the zone.

Workload is normal but
absenteeism is well
pronounced.

Not included in mathematics
improvement activities.

Low number of students
because of high cost of school
fees

Accommodate more of non
indigenes Muslims/Christians.
Economically above average
parents.

Somewhat moderate

Moderate

On average, not adequate

Teachers are overloaded but
absenteeism is highly frowned
at.

School Organization and
Management:
Class Size

Decision making

School facilities and
Materials

On average, very large class
size (60 – 100 students)

State government in
collaboration with Ministry
of Education

Very inadequate

On average, very large class
size (60 – 100 students)

State government in
collaboration with Ministry
of Education

Very inadequate

On average, normal class size
(10 – 35 students)

Proprietors/Board of
management

Inadequate

Generally, irrespective of ownership of secondary schools in Katsina State or anywhere on
the globe, the main aim is for the schools to function in accordance with the national
education objectives. Thus, students in every school are expected to perform brilliantly in
both internal and external examinations especially in mathematics papers. According to
Alimi, Ehinola and Alabi (2012, p.4), this brilliant performance “is one of the parameters
used to measure the effectiveness of a school system”. Furthermore, Philias and Wanjohi
(2011) stressed that the better the performance of students, the more effective the school
system is assumed to be.
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Previous findings on the influence of school categories on the students’ achievement have
always reported equivocal and controversial results. For instance, Mamman and Muhammed
(2014) when comparing students’ achievement in Mathematics in different school categories
(MIP, non-MIP and Private) in Katsina State, reported that MIP (Pilot) school students’
achievement is significantly outweigh their counterparts in Non-MIP (Public) and Private
schools. Also, Dahiru and Yusuf (2014) reported that students in Science and Technical
Education Board (S&TEB) would always outperform their counterpart in conventional (Pilot
and non-Pilot) and Private schools. But Olatoye and Agbatogun (2009) presented a research
finding on the same issue stating that students in private schools significantly perform better
in mathematics than their mates in public schools in Ogun State, South-Western part of
Nigeria.

The likes of the study conducted in Nyamaiya, Kenya (e.g Philias & Wanjobi, 2011)
concluded that school category contributed greatly to students mathematics achievement
compared to other factors such as teachers’ qualifications and experiences. More so, though
more attentions have been given to the research on the influence of students’ gender on their
academic performance (especially mathematics) but the findings from these researches are
not consistent. While several findings (e.g Dahiru & Yusuf, 2014; Mamman & Muhammed,
2014) established that male students are likely to perform better than their female
counterparts many (e.g Yusuf, Suleiman, Yakubu & Abdukarim, 2015) presented the reverse.
Some research findings even “sit on the fence” on the issue stating that students’ gender does
not differentiate their performance. (e.g Olasehinde & Olatoye, 2014; Emoefe & Okafor,
2015).

Thus, comparing mathematics achievement of student, using best practice in data analysis,
with respect to their gender and schools type they attend in order to make emphasize on those
factors that may responsible for any difference noticed is a worthwhile study.

Statement of the Problem

It is a great quest for any mathematics educator and researcher to identify factors that
improve or impede the process of effective teaching and learning of mathematics. No doubt
that several studies have investigated the influence of school type and gender on the students’
academic achievement (e.g Ajayi, 2006; Dahiru & Yusuf, 2014; Mamman & Muhammed,
2014; Olasehinde & Olatoye, 2014; Adeniji, 2015; Emoefe & Okafor, 2015) but a few of
them looked into Katsina State schools as related to mathematics at secondary school level.

Additionally, those few studies (e.g Dahiru & Yusuf, 2014; Mamman & Muhammed, 2014)
that were carried out in the state in this regard presented equivocal results and at the same
time failed to state the extent or degree of the differences noticed among the school
categories and gender in their studies.

Therefore, the present study employed the best practice in education research and analysis as
advised by experts (e.g Fraenkel & Wall, 2006; Fritz, Morris & Richler, 2012; Adeniji, 2014;
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2016) to present the findings which indicate the degree of contribution of school categories
and students’ gender to the mathematics achievement in secondary schools.

Objectives of the Study

The study has the following as guides to achieve its objectives

1. To compare students mathematics scores of the following schools in Katsina State:
Pilot, Public and Private schools.

2. To compare students mathematics scores of state (public and pilot) and private owned
secondary schools in Katsina State.

3. To compare male and female students’ mathematics scores in respective of their
school type.

Research Questions

The study addressed the following questions

1. To what extent do secondary school categories in Katsina state differentiate students
mathematics achievement?

2. To what extent do State and Private owned schools in Katsina state differentiate
students’ mathematics achievement?

3. To what extent does gender differentiate students’ mathematics achievement in
Katsina State?

Research Hypotheses

The following hypothesis were formulated and tested at 0.05 level of significance

HO1: Secondary School categories in Katsina do not significantly differentiate students’
mathematics achievement.

HO2: State and Private owned secondary schools in Katsina State do not significantly
differentiate students’ mathematics achievement.

HO3: Students gender in Katsina secondary schools does not significantly differentiate their
mathematics achievement.

Methodology

The study employed survey research design of quantitative research approach. All secondary
school students in Katsina state represent the population for the study while the targeted
population is those in Private and State Government Public and Pilot secondary schools. A
stratified random sampling technique was used to select each category of school from each of
the three senatorial districts of Katsina State (Central, North and South). That is, 9 schools
which comprised of 3 Government Day, 3 Government Pilot and 3 Private secondary schools
were selected for the study.
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Subsequently, 281 students that is, 110 Public, 89 Pilot and 82 Private secondary school
students were further randomly selected to respond to the Students Mathematics
Achievement Test (SMAT) designed by the researcher. SMAT consists of 40 items multiple
choice of five options A – E which covered questions from all areas of secondary school
mathematics curriculum using Katsina state Teaching Scheme (Ministry of Education, 2006)
as basis. To establish SMAT internal consistence, the instrument was subjected to split half
reliability test and using Spearman- Brown prophecy formula, reliability coefficient of 0.83
was obtained.

Data Analysis

The data collected from SMAT were analyzed using SPSS and effect size software. All the

research questions were answered using descriptive statistics such as mean, standard

deviation, effect sizes (Hedge’s g, Eta square, η2) and inferential statistics such as ANOVA

and t-test were used to test the hypotheses at 0.05 level of significance.

Results

Table 2: Comparison of Mathematics Achievement of School Categories

Categories N Mean S.D P-value η2 Decision

Private 82 8.84 3.33
0.000 0.06 ME & SPublic 110 7.22 2.87

Pilot 89 7.15 2.82

S = Significant at 0.05 ME=Moderate effect η2 = Eta square

Table 2 depicts that school categories in Katsina State differentiate students achievement in

mathematics to a moderate extent (η2 = 0.06). That is, the type of school attended by

secondary school students in Katsina state predicts their mathematics achievement with those

in privately owned schools performing moderately better than their counterparts in public and

pilot schools. The table further reveals that the difference noticed was also statistically

significant (P < 0.05)

Table 3: Comparison of Mathematics Achievement of State and Private owned Schools.

School N Mean S.D P-value g Decision
State 199 7.21 2.84

0.000 0.54 ME & S
Private 82 8.84 3.33

S = Significant at 0.05 ME=Moderate effect g = Hedge’s effect size
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Table 3 Indicates that when the students of state owned schools (pilot and public) are merged

together and their scores compared with private school students’, the students of the latter are

still more (moderately) likely to perform better than former’s (g = 0.54). Table 3 also shows

that this assertion about the two groups of the schools is statistically significant (P < 0.05).

Table 4: Comparison of Mathematics Achievement of Male and Female Students

Gender N Mean S.D P-value g Decision

Male 186 7.86 3.08
0.185 0.17 TE & NS

Female 95 7.35 3.05
NS = Not significant at 0.05 TE = Trivial effect g = Hedge’s effect size

Table 4 shows that the difference between male and female students’ achievement in
mathematics is trivial (g = 0.17). Therefore, it is evident that gender of Katsina state students
cannot substantially differentiate their mathematics achievement at secondary school level. A
second look at Table 4 reveals that this difference is not statistically significant (P >0.05).

Discussion

The quest to present meaningful answers to the questions on the extent to which gender and
school categories in Katsina State contribute to the mathematics achievement of their students
lead to this study. The study found out that students in private secondary schools are
moderately more likely to have achievement in mathematics than their mates in public and
pilot schools. This result, as further established by the study, is statistically significant. In
other words, the result can be generalized on the targeted population of the study.

Obviously, the result in this study sharply contradicts that of Mamman and Muhammed
(2014) and Dahiru and Yusuf (2014). The contradiction between these studies may be as a
result of discrepancies observed in the data analysis presented in their study (i.e Mamman &
Muhammed, 2014) and the consideration given to S&TEB by Dahiru and Yusuf (2014)
which was not considered (but Pilot because of its relevance to mathematics support
progrmme) in the present study. Though, the study of Dahiru and Yusuf (2014) concluded
that S&TEB students significantly outperform their counterparts, the true interpretation of
their analysis is that school categories in Katsina State cannot substantially differentiate
students mathematics achievement.

Secondly, the study established that privately owned schools students are still moderately
more likely to perform better in mathematics than their counterparts in state owned secondary
schools in Katsina state. This assertion was also confirmed to be statistically significant. This
result supports the work of Ajayi (2006), Olatoye and Agbatogun (2009), Philias and
Wanjohi (2011), and Olasehinde and Olatoye (2014) which they all stated that the type of
school students attend predicts their performance (especially in mathematics) at secondary
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school level. Though these studies, apart from Philias and Wanjohi (2011), did not present
the extent of school contribution it can be calculated from the analyses presented.

However, this result contradicts that of Alimi, Ehinola and Alabi (2012) and Emoefe and
Okafor (2015) which stated that private and public schools in Ondo and Edo state cannot
differentiate the performance of students respectively. Also, the work of Dahiru and Yusuf
(2014) and Mamman and Muhammed (2014) were not supported by this result. The reasons
for the contradictions may be as a result of the different locations, features of secondary
schools in those states and discrepancies in data analyses noticed respectively.

Finally, the last result of the study confirmed that students’ gender in Katsina state cannot
differentiate their mathematics achievement at secondary school level. This result perfectly
conforms with the study of Philias and Wanjohi (2011), Olasehinde and Olatoye (2014) and
Emoefe and Okafor (2015) as they not only submitted that gender cannot predict mathematics
achievement of students but also the statistical insignificant of the result. In contrary, the
result is not in line with the study of Mamman and Muhammed (2014) which stressed that
male students would always do better in mathematics at secondary school level.

Conclusion

Based on the data collected and analyzed, it can be concluded that mathematics achievement
of students in secondary schools in Katsina state can be predicted by the type of school they
attend with students in privately owned schools performing moderately better than their
mates in state owned schools (pilot and public) individually or combined. In other words,
private school students are about 64% (Percentage of Superiority) more likely to outperform
their counterparts in public and pilot schools.

Also, student gender cannot substantially predict or differentiate their mathematics
achievement. Though, many research findings support this second conclusion, it should be
generalized with caution because it is not statistically significant in the study.

Recommendations

It is very important to make the following recommendations as related to the results of the
study.

1. For Katsina state owned school students to rob shoulder or even outperform their
counterparts in private schools, state government and other stakeholders in
mathematics education in collaboration with the Ministry of Education should look
into those glaring features of state owned schools (e.g class size, teachers
qualifications and absenteeism, inadequate facilities and so on) that negatively affect
the effective process of teaching and learning of mathematics at secondary schools.
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2. The activities of Mathematical Improvement Project (MIP) should be reviewed,
strengthened and extended to other schools so as to achieve its objectives in the
targeted schools in particular and in the state in general.

3. The gender stereotype attached with the mathematics as the subject of the boys should
be discarded and equal opportunity and assistance be rendered to the girls like their
male counterparts by mathematics teachers and school managements.

4. Future research on the same topic should subject the students responses to “guess
adjustment procedures” if the study will use test as an instrument for data collection.
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