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ABSTRACT

Mathematics is one of the subjects in secondary school curriculum in Kenya that plays an important
role in determining students’ choice of most professions. Despite this fact and the fact that all
mathematics teachers in Muhoroni Sub County were professionally qualified graduate teachers and
experienced, students’ academic achievement in mathematics had remained below a mean score of
6.0 which is the average score in Kenya Certificate of Secondary Education examinations. Thus from
2005 to 2009 only one secondary school consistently had a mean score of 7.5 and above. The rest of
the secondary schools had consistently mean scores below 4.6 except one school that had a mean
score of 5.3 in 2008 and 5.05 in 2009.The study established a positive relationship that was not
significant between mathematics teachers’ age and students academic achievement. The coefficient
of determination revealed that the four mathematics teachers’ characteristics accounted for 33.3% of
variations in students’ academic achievement. Teacher age and gender should be re-examined with a
view to establishing ways and means of ensuring that they contributed significantly to students’
academic achievement in mathematics. The findings of this study are useful to school managers,
mathematics teachers, Quality Assurance Officers and other stakeholders in diagnosing the
shortcomings in teacher characteristics that hinder promotion of student academic achievement.

Keywords: Relationship, Secondary School Mathematics, Teacher Age, Gender, Students’ Academic
Achievement, Mathematics Muhoroni, sub county, Kenya

INTRODUCTION

The teacher is the most costly educational input in
educational systems. In cognizance of this fact, Perry
(1995) pointed out that teacher training is expensive. Not
only is the unit cost of training high but also training
increases the recurrent cost of education, as teachers
once trained, command higher salaries. A teacher’s role
is central in student academic achievement. Of all
variables under the control of the school, teaching has
the most demonstrable impact upon student academic
achievement (Hopkins, 1997). This position is supported
by Psacharopoulos and Woodhall (1985) who singled out

the teacher as being the most important factor that if
varied, can influence school output. Kenya in response to
trained teacher demand expanded her training of
secondary school teachers between the years 2005 —
2009 (Republic of Kenya, 2010). The missing knowledge
gap that needed to be filled was the scientifically proven
relationship between specific mathematics teacher
characteristics and student academic achievement in
mathematics in Muhoroni Sub county to confirm or
contradict assertions by Hopkins (1997) and
Psacharopoulos and Woodhall (1985). According to
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Rivkin, Hanushek and Kain (2005), teachers’ age is not
significantly related to students’ academic achievement.
Kimani, Kara and Njagi (2013) in a study titled teacher
factors influencing students’ academic achievement in
secondary schools in Nyandarua County Kenya, also
found that teachers’ age was not significantly related to
students’ academic achievement. Makewa et al (2012)
on the other hand in their study evaluated teacher
factors associated with mathematics performance in
public primary schools in Nandi Central Sub county
Kenya but concentrated on mathematics use of learning
resources, teaching resources, teaching methodology,
teacher preparation, commitment, assessment together
with attitude but not the personal characteristics age,
gender, number of years of teaching and qualification.
The missing knowledge gap that needed to be filled that
was not addressed by these studies was the direction of
the relationship and the degree of the relationship in
Muhoroni Sub County.

Teacher gender does influence students’ academic
achievement. Saha (1983) found that male teachers were
more successful with science subjects while female
teachers were more successful in language teaching and
related subjects. Thomas (2010) in his study found that
learning from a teacher of opposite gender had a
detrimental effect on student academic progress and their
engagement in schools. Sparks (2013) in a study found
that female elementary school mathematics teachers
gave boost to female pupils. However male pupil’s
performance was not affected by mathematics teacher
gender. The differences in performance of students
therefore is children’'s gender biases. In this respect
Antecol (2012), in a study titled “Elementary school
teachers have an impact on girls mathematics learning,”
found that children express the stereotype that
mathematics is for boys not for girls as early as second
grade and added that according to a study by University
of Washington researchers it was found that children
applied the stereotype to themselves, boys identified
themselves with mathematics whereas girls did not. The
common expression was “mathematics is for boys.” This
explains why so few women pursue science,
mathematics and engineering careers. The missing
knowledge gap was the relationship between
mathematics teacher gender and students academic
achievement in mathematics in Muhoroni Sub County, in
view of Saha’s (1983), Thomas (2010), Sparks (2013)
and Antecol’s findings in the United States of America.

Mathematics in Kenya is compulsory and a
prerequisite for admission of secondary school learners
into post-secondary learning institutions, but majority of
students fail to join these institutions and drop out of the
education system due to poor performance in
mathematics despite the fact that their teachers are well
qualified. Umeasiegbu (1991) argued that “the level of
performance in any school is intimately related to the
quality of its teachers” while “the quality of any school

system is a function of the aggregate quality of its
teachers who operate it.” Wright, Horn and Sanders
(1997) observed that the most important factor
influencing student learning is the teacher. Teachers
stand in as the interface of the transmission of
knowledge, values and skills in the learning process. If
the teacher is ineffective, students under the teacher’s
tutelage will achieve inadequate progress academically.

Bridges (1986) contends that the inefficiency and low
quality of secondary school education as was often
reflected in the mathematics achievement scores posed a
question on the competence and training of the
mathematics teachers. Students and parents were not
the only ones who were being short changed by
incompetent teachers. These poor performances
tarnished the vast majority of teachers who were
competent and conscientious professionals. Thus,
Bridges (1986) points out that the low quality of
secondary school education may be attributed to
teachers’ training and competence. However, Ochieng
(2012) in a study titled “Relationship between school
factors and girls academic achievement in Kenya
Certificate of Secondary Education Examinations in
Kiambu East Sub county, Kenya” established that there
was a weak positive relationship between teacher
qualifications and girls academic achievement in
mathematics that was not significant. The other factors
studied included the relationship between teaching load,
textbooks, class size and girls academic achievement in
mathematics. The missing knowledge gap that needed to
be filled was; what portion of the variation in student
academic achievement in mathematics in Muhoroni Sub
County would be accounted for by mathematics teacher
qualifications? This was necessary because most
teachers in Kenyan secondary schools are graduate
teachers and only a few are Diploma holders or approved
teachers (Table 1). In Kenya the teacher as one of the
inputs into the educational process constitute an
important aspect in pupils’ learning. Notwithstanding this
view staffing of teachers in public secondary schools has
not been adequate. For instance, the number of male
teachers declined by 2.5% from 28,544 in 2007 to 27,838
in 2008 while the number of female teachers decreased
by 3.7% from 15,761 in 2007 to 15,178 in 2008. The
student teacher ratio in public secondary schools rose
from 23:1 to 28:1 in 2008 (Republic of Kenya, 2009). The
qualification of teachers were as follows.

The curriculum based establishment is 1:28. However,
due to shortage of teachers, most teachers teach more
than 28 lessons per week.

In Kenya the Ministry of Education stipulates that the
implementation of 8-4-4, primary school curriculum
requires that average teacher-pupil contact hours per
week be 28 hours for standard 4 to 8 and 20 hours for the
standard 1 to 2, (Abagi and Odipo, 1997). Abagi and
Odipo (1997) further observed that, meeting this
requirement indicates how efficient the curriculum is
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Category of Teachers Number of Teachers Percentage
Trained
Graduate 44,822 79.4
S1 /Diploma 226 0.4
Approved 10,667 18.9
Technical 727 1.3
Total 56,442 100
Untrained
Graduate 203 69.3
Technical 90 30.7
Total 293 100

Source: Republic of Kenya (2010) Economic Survey

Table 2. Mathematics performance in Nyakach, Muhoroni and Nyando Sub County 2005 to 2009

Sub county Year/ Kenya Certificate of Secondary Education Results in Mean
Score
2005 2006 2007 2008 2009
Nyakach 3.263 3.535 3.053 3.588 4.310
Muhoroni 2.964 3.110 3.176 3.516 3.937
Nyando 3.010 3.108 3.365 3.643 4.100

Source: DEOs Office Muhoroni (2010)

Table 3. Kenya Certificate of Secondary Education Examinations Results in selected Secondary Schools in Muhoroni Sub county

for the Years 2005, 2006, 2007, 2008 and 2009

YEAR
Schoo 2005 2006 2007 2008 2009

I ENG MATH PHY ENG MATH PHY ENG MATH PHY ENG MATH PHY ENG MATH PHY
A. 4.6 2.4 2.5 4.7 2.3 3.1 4.9 2.1 3.2 5.0 3.1 2.3 5.56 3.77 4.74
B. 6.8 7.5 6.9 6.9 7.9 7.4 8.9 9.0 8.6 8.9 9.2 9.3 9.33 9.60 9.66
C. 7.7 3.4 6.7 7.63 3.47 558 6.9 4.5 5.0 6.4 5.3 4.3 7.35 5.05 4.37
D. 4.4 1.8 3.2 4.6 3.9 3.5 5.4 2.9 4.0 4.9 3.8 4.1 5.56 2.63 4.02
E. 4.5 3.6 4.4 4.7 3.8 3.9 5.1 4.6 4.3 4.8 4.7 3.6 5.56 2.62 4.0
F. 2.6 1.9 2.1 2.8 2.6 3.4 2.6 3.5 2.9 3.4 4.1 2.7 4.7 3.43 4.17
G. 3.4 2.8 3.6 4.2 2.8 3.1 3.9 2.9 3.3 4.1 3.9 3.6 5.25 2.93 4.67

Source: DEOs Office Muhoroni Sub county (2010)

being implemented. If the pupils do not get the specified
contact hours, the implication is that the syllabus may not
be completed in time and extra time will have to be
created for coaching pupils outside the normal classroom
hours. Absenteeism of teachers and pupils and lack of
supervision and inspection from local education office
leads to wastage of teaching and learning time.

From Table 2 mathematics was performed poorly in
the three Sub county s at mean scores below the
average 6.0 but Muhoroni Sub county ’s performance
was poorest ranging from 2.964 to 3.937 whereas that of
Nyakach Sub county ranged from 3.263 to 4.310 and
Nyando Sub county ranged from 3.010 to 4.100. This
trend in performance prompted the need for a study to be

conducted in Muhoroni Sub county with a view to
establishing the relationship between mathematics
teacher characteristics and students achievement. This is
because mathematics teachers play a crucial role in
students’ academic achievement. The knowledge gap
that needed to be filled was the actual relationship
between mathematics teacher characteristics and
students academic achievement in Muhoroni Sub county.
In Muhoroni Sub county students’ achievement in
mathematics was poorer than in other related subjects
(Table 3).

From Table 3 it can be observed that students’
academic achievement was poor. From the table it is
clear that performance in mathematics was indeed poorer
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compared to English and Physics, and also varied from
school to school. Furthermore, poor performance in
mathematics highly contributes to the overall low
achievement of students in Kenya Certificate of
Secondary Education. The teacher variables were
chosen for the study and not the other school factors
because the teacher is the most critical factor in the
organization of knowledge imparted to the learners and
the instructional materials used in the implementation of
the curriculum (Hopkins, 1997). The knowledge gap that
the study sought to fill was the relationship between
selected secondary school mathematics teacher
characteristics and students’ academic achievement in
mathematics in Muhoroni Sub County.

Research Objectives

The research objectives were to:

i. Establish the relationship between teachers’ age
and students’ academic achievement in mathematics.

ii. Determine the relationship between teachers’
gender and students’ academic achievement in
mathematics.

Synthesis of literature on relationship between
secondary school mathematics teacher age, gender
and students’ academic achievement

Age and gender are of great concern to both employees
and employers. This is because they are crucial in
performance indices of employees. Age and gender are
in fact considered by employers as a precursor of
production in all human ventures and industrial
undertakings. Eshiwani (1993) states that youthful better-
qualified teachers are quite heavily concentrated at urban
schools but are generally less satisfied with their jobs
than the older generation of teachers, who feel
‘privileged’ to be teachers. The minimum qualification
requirement of university degree has created a lot of
dissatisfaction. Older, less qualified teachers feel
discriminated against. Again in the marginalized Sub
county s, teachers do not have the opportunities for
further trainings. Even though teachers generally feel that
they have the required competencies, the extents to
which they can upgrade their qualifications and undertake
continuous professional development are major
motivational factors. In most countries, being able to
upgrade ones qualifications is a critically important
incentive since it is the only way to improve significantly
and offers the opportunity to escape the perceived
drudgery of the rural classroom. Further, remote location
coupled with relatively poor working conditions results in
under-staffing of rural schools with high vacancy rates.
The rural teacher usually has more than one class to
teach while in contrast, urban schools tend to be over-
staffed. According to Rivkin, Hanushek and Kain (2005),
there has never been consensus on the specific teacher

factors that influence students’ academic achievement.
Researchers have examined the influence of teacher
characteristics such as gender, age, educational
qualifications and teaching experience on students’
academic  achievement  with  varied findings.
Nevertheless, Rivkin et al (2005) found that teachers’
teaching experience, age and educational qualifications
were not significantly related to students’ achievement,
however we do not know whether they are significant in
Muhoroni Sub county or not a gap the study sought to fill.

Etsy (2005) in a study in Ghana found that the
teachers’ factors that significantly contributed to low
academic achievement were incidences of lateness to
school, incidences of absenteeism, and inability to
complete the syllabi. Oredein and Oloyede (2007)
concluded that teacher management of homework and
assignments given to students have an impact on student
achievement especially when it is well explained,
motivational, corrected and reviewed during class time
and used as an occasion for feedback to students. Their
studies did not go further to establish the extent to which
the variables influenced students academic achievement.
The relationship between the teacher age and students
academic achievement was not known in Muhoroni Sub
County and therefore the knowledge gap that this study
sought to fill. Teaching demands a lot of energy. May be
older teachers just “burn out." Younger teachers are
probably more up-to-date with National Curriculum and
exam requirements and probably make these their main
focus. Older teachers probably want to get away from this
straitjacket and concentrate on educating their students
rather than just getting them to pass examinations.
Younger  teachers often find they lack a breadth of
knowledge about their subject and, sadly, a lack of
interest about anything relating to their subject that does
not fall within curriculum requirement. It is more difficult
for an older teacher to establish a rapport with his or her
class. It is also quite probable that the young graduates
has more up to date knowledge and enthusiastic for the
subject. Indeed young teachers are more enthusiastic
and have more up to date knowledge on their subject
than experienced teachers. However, they may not be
taken seriously by their students because of their age
and therefore disadvantaged as instructors. However a
research done by Kimani, Kara and Ngugi in Nyandarua
County revealed that there is no significant relationship
between the age of a teacher and the performance in
mathematics. Literature in this area is still inconclusive as
it is difficult to separate the age from other variables like
experience and qualification. Kimani et al (2013)
concluded that teachers’ age, gender, professional
qualifications and professional experience did not have
significant effect on academic achievement in secondary
schools in Nyandarua County. However, teachers’ job
group and workload significantly affected academic
achievement. The study also concluded that the
frequency of issuing assignments, teachers ensuring that



students completed assignments and timely marking of
the assignments significantly affected academic
achievement. Teacher background characteristics and
classroom instructional practices therefore do make a
difference in students’ academic achievement (Kimani,
2013). Kimani (2013) and Rivkin (2005) concur that age
and gender do not have a significant effect on students
academic achievement but there has never been
consensus on the specific teacher factors that influence
students academic achievement and therefore the
knowledge gap that this study sought to fill. From the
studies reviewed the degree and direction of the
relationship between teachers age and student academic
achievement in Muhoroni Sub county was unknown, a
knowledge gap this study attempted to fill.

Teacher gender has a variable influence on
performance depending on grade level. Male teachers
tend to positively influence male students in grade five to
eight, but have a negative influence on students of both
sexes at the upper secondary level. Simmons (1980) also
found positive influence on student performance at higher
levels with female teachers, but, a negative influence with
the eighth grades. The gender parity in teacher efficiency
and productivity therefore needs to be determined. Saha
(1983) found that male teachers seem to be more
successful with science subjects’ performance while
female teachers are more successful in language
teaching and related subjects. Akiri and Ugborugbo
(2008) found that there was a significant relationship
between teachers’ gender and students’ academic
achievement. This necessitates research on teacher
characteristics relationship with students academic
achievement in mathematics at secondary school level,
the findings of which will help in appropriate staff
distribution at the different levels for increased efficiency
in our schools.

Thomas (2006) in the United States of America in his
research on the effect of gender on students
performance, investigated the effect of a teacher’s
gender using the National Education Longitudinal Survey
which contains data on a nationally representative
sample of nearly 25,000, 8" graders from 1988. In
addition to examining the effect of teacher gender on
students’ test-score performance, he examined teacher
perceptions of a student’'s performance and student
perceptions of the subject taught by a particular teacher.
He was especially interested in the influence of a
teacher's gender on students’ perceptions, because
engagement with an academic subject may be an
important precursor to subsequent achievement levels,
course selection in high school and college, and also
occupational choice. For example, the
underrepresentation of women in fields like engineering
and computer science may be due to levels of confidence
and interest in related subjects in high school. Indeed,
research confirms that a teacher's gender does
have large effects on student test performance, teacher
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perceptions of students, and students’ engagement with
academic material. Simply put, girls have better
educational outcomes when taught by women and boys
are better off when taught by men. These findings persist,
even after he accounted for a variety of other
characteristics of students, teachers, and classrooms that
may influence student learning. Many variables have long
been studied as predictors of mathematics achievement.
However, gender issues on mathematics achievement
are studied most frequently by researchers. For instance,
a study through a meta-analysis reveals that males tends
to do better on mathematics test that involve problem-
solving (Zhu, 2007). Females tend to do better in
computation, and there is no significant gender difference
in understanding mathematics concepts. Another study
shows that females tend to earn better grades than males
in mathematics (Kimball, 1989). Some recent studies
have revealed that gender differences in mathematics
education seem to be narrowed in many countries.
However, studies indicate that as students reach higher
grades, gender difference favour increase in mathematics
achievement by males (Mullis, Martin, Fierros, Goldberg,
and Stemler, 2000). For instance the results from the
Third International Mathematics and Science Study
showed that mathematics achievement scores of each
gender group were close to each other in the primary and
middle school years (Mullis et al., 2000). However, in the
final year of secondary school, evidence was found for
gender differences in mathematics achievement. Another
study, which was conducted to analyze factors that affect
mathematics achievement of 11" graders in mathematics
classes with an identified gender gap, also showed that
males scored higher than females on 11" grade
mathematics achievement test, but this difference
decreased from 10" grade (Campbell & Beaudry, 1998).
In addition, gender differences in attitudes and
perceptions of the usefulness of mathematics for middle
school students were found statistically important (Oakes,
1990). For example, female students show less interest
in mathematics and have negative attitude towards
mathematics. It is also reported that girls tend to learn
mathematical concepts by means of rules or cooperative
activities while boys have a tendency to be in a
competition to master mathematical concepts. The
literature on gender differences provides evidences that
gender issues impact on achievement in mathematics.
Hence, it is crucial for educators and researcher to pay
attention to gender differences in the design of
mathematics instructions. Sparks (2011) in his study
found female elementary school teachers’ comfort with
mathematics had an outsize effect on the girls they teach
according to new research. Girls taught by a female
teacher got a learning boost if that teacher had a strong
mathematics background, but had consistently lower
mathematics performance by the end of the school year if
she did not have a strong background according to a
study presented at the American Economic Association’s
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annual conference. By contrast, boys’ mathematics
scores were not affected by having a female mathematics
teacher, regardless of the teacher’'s background in that
subject, and there were no differences in mathematics
performance among male and female students of male
teachers of different mathematics backgrounds. The
study adds to growing evidence that children’s gender
biases can significantly affect their own ability.

Escardibul et al (2013) in a study on teacher gender
and student performance in mathematics in Catolina in
Spain, using a Heckman two —step procedure, found
teacher gender affects students’ results and are positively
correlated with having a female teacher. The interaction
term was not statistically significant thus the teacher
gender effect is the same for both male and female
students.  Students with female teachers received
higher marks on the kangaroo test but experience and
age did not have statistically significant relationship with
pupils’ achievement and agrees with findings of
Hanushek (2011) on experience and age. The gender
gap between teacher and student may cause an
efficiency lose more so, if policy on recruitment of female
teachers is affected, since female teachers obtain higher
results with all their pupils than those of male teachers.
The male —female teacher differences should be
examined in relation to a wider range of factors related to
teachers, such as training, self confidence, job
satisfaction and teachers beliefs (Li, 1999; She, 2000;
Driessen, 2007) to understand why pupils should benefit
from having female teacher.

Another study by Antecol et al, (2012) in USA found
that girls taught by a female teacher, as opposed to a
male teacher, saw their mathematics test scores drop by
4.7 percentage points by the end of the school year.
Moreover those girls performed on average 1.9
percentage points lower than their male classmates,
about 10 percent of a standard deviation. The
researchers characterized both effects as strong.
Thomas (2010) in the USA also found out that learning
from a teacher of opposite gender has a detrimental
effect on student academic progress and their
engagement in school. It was found to lower test scores
for both boys and girls by approximately 4 percent of a
standard deviation and has even larger effects on various
measures on student engagement. In three subject
areas Science, Social studies and English it was found
out that an overall effect of having a woman teacher
instead of a man raises the achievement of girls by 4
percent of a standard deviation and lowers the
achievement of boys by roughly the same amount
producing an overall gender gap of 8 percent of standard
deviation. Furthermore, when taught by a man girls were
more likely to report that they did not look forward for the
subject and that it was not useful for their future or that
they were afraid to ask questions. Thus, female science
teachers are far more effective in promoting girls
engagement than their male counterparts. Boys also had

fewer positive reactions to their academic subjects when
taught by an opposite gender teacher and particular
when taught by a female teacher boys were significantly
more likely to report that they did not look forward to the
subject.

In mathematics, both boys and girls suffered if there
was a woman teacher scoring 7 percent and 8 percent of
a standard deviation lower respectively than if they had a
male teacher. Adverse gender effects have an impact on
both boys and girls but that effect falls more heavily on
the male half of the population in the middle school
because most middle school teachers are female.
Unfortunately, in co-educational setting some of these
gap closings would take place at the expense of the
opposite gender, an outcome few would embrace.
Thomas (2010) in the USA, in his study on teachers and
gender gaps in students’ achievement found out that
switching up teachers actually could narrow achievement
gaps between boys and girls but one gender would lose
at the expense of the other. However, its critics such as
Marcia Greenberger, Co-president of the National
Women’'s Law Centre says that his conclusions are
questionable and inconsistent and that boys and girls
benefit by having male and female teachers as role
models. Many parents or students looking back over the
educational career have been inspired by a teacher of the
opposite sex and have had unhappy experiences with
teachers of the same gender that they had and students’
success cannot be narrowed by the gender of their
teachers. The studies reviewed revealed varying trends
in different areas on the relationship between teacher
gender and students’ performance. The missing
knowledge gap that the study sought to fill was the
relationship between mathematics teacher gender and
student’s academic achievements in mathematics with
respect to Muhoroni Sub County.

Conceptual Framework

The conceptual framework postulates that there exists
relationship between mathematics teacher characteristics
and students’ academic achievement as independent and
dependent variables. A variable is a measurable
characteristic that assumes different values among the
subjects in a definite population. An independent variable
is a variable that a researcher manipulates in order to
determine its effect or influence on another variable.

Independent variables are also called predictor
variables because they predict the amount of variation
that occurs in another variable. A dependent variable
attempts to indicate the total influence arising from the
effects or influence of the independent variable. A
dependent variable therefore varies as a function of the
independent variable. Intervening variable is an
extraneous variable that is recognized as being caused
by the independent variable and as being a determinant
of the dependent variable. An intervening variable
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Dependent Variable

Mathematics teacher Students’ academic
characteristics [ achievement in
- Age mathematics
- Gender
A
Intervening|Variables

A 4

- Teachers attitude

- Principals attitude

- Students attitude

- Parents involvement

- Peer influence

- Instructional resources
- Teacher absenteeism

- Teachers’
- Teachers’

lateness
laziness

Figure 1: A Conceptual framework showing relationship between selected
teacher characteristics age, age and students’ academic achievement in

mathematics

therefore comes between the independent and
dependent variables. When intervening variables are
used as control variables one must establish a dominant
direction of influence. The independent variables
influence moderated by intervening variables.

The independent variables age and gender influence
the dependent variable students’ academic achievement
in mathematics. However, the influence of these are
moderated by the intervening variables. The influence is
covered under the assumptions of the study.
Mathematics teacher characteristics can either influence
positively or negatively students’ academic achievement.
It is expected that as teachers advance in age, they are
bound to influence more positively  students academic
achievement. Mathematics teacher gender based on the
view of role models can influence students’ academic
achievement in mathematics. For instance male
mathematics teachers can motivate male students to
work hard in mathematics as they serve as role models.
Female mathematics teachers would similarly serve as
role models to girl students. When this fact is not
embraced students academic achievement is bound to
decline, that is, when the teacher is of the opposite
gender.

RESEARCH METHODOLOGY

Descriptive survey and correlation research designs were
adopted. The target population consisted of 22 principals,

41 mathematics teachers and 1344 form IV students of
2010. Saturated sampling technique was used to select a
sample size of 21 Principals and 31 mathematics
teachers and simple random sampling was used to select
300 of the 2010 form IV students. Data were collected by
use of questionnaire, document analysis guides and
interview schedules. Face and content validity of the
instruments was established by experts in educational
administration, whose input was incorporated. Reliability
of the instruments was determined by test re-test method
involving 10 mathematics teachers. Pearson r coefficient
of the mathematics teachers’ questionnaire was 0.84 at
set p-value of 0.05. Quantitative data were analyzed
using descriptive statistics in form of percentages,
frequency counts and means. Inferential statistics that is
Pearson r and coefficient of determination were used.
Qualitative data was transcribed, analyzed and reported
in emergent themes and sub them

RESULTS

Demographic  Characteristics of Mathematics
Teachers

The selected demographic characteristics of mathematics
teachers in Muhoroni Sub county were as shown in
Table 4. Table 4 shows that there were more male
mathematics teachers 24(77.42%) than female
mathematics teachers 7(22.58%). This means that
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Table 4. Demographic characteristics of Mathematics Teachers

Demographic characteristic Frequency Percentage
(F) (%)
Gender
Male 24 77.42
Female 7 22.58
Total 31 100
Range of Ages in years
29 -34 09 29.0
35 -39 04 13.0
40 - 44 05 16.0
45 - 49 11 35.5
50 - 54 02 6.5
Total 31 100
Range of Teaching Experience in years
04-09 12 38.7
10- 14 03 9.7
15-19 08 25.8
20-24 06 19.4
25-29 02 6.4
Total 31 100
Professional Qualifications
DIP.ED 05 16.1
B.ED 19 61.3
BA/PGDE 02 6.5
BSC/PGDE 05 16.1
Total 31 100

students were taught mainly by male mathematics
teachers. Nevertheless, both gender did contribute in
secondary school mathematics. This made it possible to
study the relationship between mathematics teachers’
gender and students’ academic achievement in
mathematics. Most of the teachers 11(35.5%) were within
age range of 45 to 49. Nine (29%) of the teachers were
within age range 29 to 34, five (16%) within the age
range of 40-44, four (13%) within the age range of 35-39
while 2(6.5%) were within age range of 50-54. The
distribution made it possible for the study to establish the
relationship between mathematics teachers’ age and
students’ academic achievement in mathematics.
Mathematics teachers experience in teaching
mathematics ranged from 4 years to 26 years. 12
(38.7%) of mathematics teachers had a teaching
experience of 4 to 9 years, eight (25.8%) had a teaching
experience of 15 to 19 years, 6(19.4%) had a teaching
experience of 20 to 24 years, 3(9.7%) had a teaching
experience of 10 to 14 years and 2(6.4%) had a teaching
experience of 25 to 29 years. This distribution enabled
the study to find out the relationship between
mathematics teachers’ teaching experience and students’
academic achievement in mathematics. Most of the

mathematics 19(61.3%) were holders of Bachelor of
education degree, 5(16.1%) were holders of Bachelor of
science with Post graduate diploma in education, 2(6.5%)
were holders of Bachelor of Arts with Post graduate
diploma in education and 5(16.1%) were holders of
Diploma in Education. This distribution helped the study
in establishing the relationship between mathematics
teachers’ professional qualifications and students’
academic achievement in mathematics. Mathematics
teachers’ performance indices for the year 2010 were as
shown in Table 5.

The performance index for mathematics teachers in
Kenya Certificate of Secondary Education examinations
for the year 2010 ranged from mean score of 1.14 to
9.69. The range was quite big. This distribution enabled
the study to find out the relationship between the selected
mathematics teacher characteristics and students
academic achievement in mathematics. It is important to
note that in schools where team teaching was undertaken
the performance indices were the same, otherwise no
teachers from different schools were found to have
similar performance indices.

Most male mathematics teachers 16(66.7%) had a
performance index range of 2.04 to 4.04, six (25%) had a



Table 6. Mathematics Teachers Performance Index in mathematics by Gender 2010

Table 5. Muhoroni Sub county Mathematics Teachers (n= 31) Performance

Index in Mathematics 2010
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Mathematics teachers S/N Mean Score
1 2.96
2 2.69
3 2.71
4 4.22
5 2.91
6 4.06
7 9.69
8 2.43
9 3.25
10 3.14
11 3.06
12 9.69
13 4.15
14 4.01
15 5.34
16 2.67
17 3.29
18 2.26
19 2.24
20 2.06
21 4.01
22 2.04
23 3.29
24 4.06
25 2.69
26 2.26
27 3.14
28 5.34
29 4.15
30 4.01
31 3.25

Gender Range of Mean scores Frequency Percentage
() (%)
Male 2.04-4.04 16 66.7
4.05 - 06.05 6 25.0
6.06 - 8.06 0 0.00
8.07 -10.07 2 8.3
Total 24 100
Female 2.04-4.04 6 85.7
4.05 -06.05 1 14.3
6.06 - 8.06 0 0.0
8.07 -10.07 0 0.00
Total 7 100
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Table 7. Mathematics Kenya Certificate of Secondary Education examination Results 2010 by Schools

Range of Mean Scores Frequency Percentage
(F) (%)
1.00 - 2.90 10 45.5
3.00-4.90 09 40.9
5.00 - 6.90 02 9.1
7.00 - 8.90 0 0.0
9.00-10.9 01 4.5
Total 22 100

performance index range of 4.05 to 6.05 and 2(8.3%) had
a performance index range of 8.07 to 10.07. Six (85.7%)
female mathematics teachers had a performance index
range of 2.04 to 4.04 and 1(14.3%) had a performance
index range of 4.05 to 6.05. Mathematics teachers’
performance index by gender revealed that most male
mathematics teachers performed better than female
mathematics teachers (Table 5) did. Male mathematics
teachers’ performance indices ranged from 2.26 to 9.62
while that of female mathematics teachers ranged from
2.04 to 4.22.

From Table 7, it can be observed that 10(45.5%) of
the schools had a mean score range of 1.0 to 2.9. Nine
(40.9%) of the schools had a mean score range of 3.0 to
4.9, two (9.1%) of the schools had a mean score range of
5.0 to 6.9 and 1(4.5%) of the schools had a mean score
range of 9.0 to 10.9. Nineteen (86.4%) of the schools
performed below 5.00 mean score which was below the
average mean score of 6.0 and only 3(13.6%) attained
the average mean score and above hence in 2010 Kenya
Certificate of Secondary Education examination
mathematics achievement attest to the poor performance
in Muhoroni Sub county. The distributions of these mean
score were useful in establishing the relationship
between mathematics teachers characteristics and
students academic achievement.

Research Obijective: Relationship between
Mathematics Teachers’ Age and Student Academic
Achievement in Mathematics

The null hypothesis that was tested to establish the
relationship between mathematics teacher age and
student academic achievement was: There is no
significant relationship between mathematics teacher age
and students academic achievement in mathematics in
Muhoroni Sub County. To test this null hypothesis, the
teachers’ age was first established (Table 4) and later the
students’ academic achievement in mathematics in
Kenya Certificate of Secondary Education (Table 5). The
outcome was shown in Table 8.

Table 8 shows that there was a weak positive
relationship between mathematics teachers’ age “X” and

students academic achievement in mathematics “Y” as
the Pearson correlation coefficient was 0.247. The
relationship was not significant because the calculated p-
value .181 is greater than the set significance level of
0.05. The null hypothesis was therefore accepted. It
means the relationship was not strong. When the
coefficient of determination (R®) was run the outcome
was 0.061, which means 6.1% of the variation in students
academic achievement was accounted for by
mathematics teacher age in the correlation. This means
that only 6.1% of the variation in students’ academic
achievement in mathematics can be explained by
mathematics teachers’ age. The rest (93.9%) cannot be
explained by age. Nevertheless the fact that the
correlation was positive it also means that, as age
increases  students’ academic  achievement in
mathematics increases as well by 6.1%. The rest (93.9%)
could not be explained by the teacher age. Mathematics
teachers in their questionnaire stated that age is a factor
that determines students’ academic achievement in
mathematics.

Research Objective 2: Relationship between
Mathematics Teachers Gender and Students
Academic Achievement in Mathematics

The null hypothesis that was tested to establish the
relationship between mathematics teachers’ gender and
students’ academic achievement was: There is no
significant relationship between mathematics teacher
gender and students academic achievement in
mathematics in Muhoroni Sub County. To test this null
hypothesis, the teachers’ gender was first established
(Table 1) and later the students’ academic achievement
in mathematics in Kenya Certificate of Secondary
Education examination (Table 4). The outcome was as
shown in Table 9.

Table 9 shows that the relationship between
mathematics teachers’ gender “X” and students’
academic achievement in mathematics ‘Y’ was negative
and weak. The relationship was also not significant
because the calculated p- value of 0.373 was greater
than the set level of significance of 0.05. Therefore
the null hypothesis was accepted. This means that the
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Table 8. Correlation between Teacher Age and Student Academic achievement in Mathematics

X Y
Pearson Correlation 1 .247
Age X Sig. (2-tailed) . .181
N 31 31
Pearson Correlation .247 1
Mathematics mean score Y Sig. (2-tailed) .181
N 31 31

**_ Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
Key: X - Mathematics Teacher Age

Y — Mathematics mean score

Table 9. Correlation between Teacher Gender and Students Academic achievement in Mathematics

X Y

Pearson Correlation 1 -.166

Gender X Sig. (2-tailed) . .373
N 31 31
Pearson Correlation -.166 1
Mathematics mean score Y Sig. (2-tailed) .373 .
N 31 31

**_ Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

Key: X —Mathematics Teacher Gender
Y — Mathematics mean score

association between mathematics teacher gender and
students’ academic achievement in mathematics was not
strong. It also means that the variation in teacher gender
reduces students’ academic achievement in mathematics
marginally. Coefficient of determination (R® was
performed and the outcome was 0.028. This means that
only 2.8% of the variations in students’ academic
achievement in mathematics can be explained by
teachers’ gender. The rest (97.2%) cannot be explained
by teacher gender. The negative correlation means that
variation in the teacher gender reduces students’
academic achievement in mathematics by 2.8%.

DISCUSSION

Mathematics teachers in their questionnaire stated that
age is a factor that determines students’ academic
achievement in mathematics. This finding was
corroborated by interview findings in which one principal
stated;

“In most cases age has very little influence on the
teachers’ performance as it is just but a number. What
matters is the competence, commitment and
responsibleness. In some cases | have noted younger

teachers performing better than old teachers and vice
versa.”

During focus group discussion, one student on the other
hand stated;

“Chronological age seems not to play a major role in
the manner in which a teacher teaches. Some
younger teachers are keen to help students master
skills in solving mathematical problems, whereas
some do not care, they are always in a hurry.”

From literature review there seem to be no clear
consensus on the influence of mathematics teachers’
age on students academic achievement in mathematics.
Generally one would expect teachers’ age to influence
students’ achievement due to maturity. That is, as
mathematics teachers advance in age they should have
better  mastery of content, better utilization  of
educational resources, motivational techniques and
effective content delivery. This finding is consistent with
Hanushek’s (1996) finding that teachers’ age was
consistently related to pupil achievement than their
educational quality. Hanushek's (1996) study did not
attempt to establish whether the relationship was
significant or not. Contrary to this finding is Fuller’'s (1987)
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study which found out that 10 studies confirmed the
hypothesis of significant relationships outcome. Rivkin,
Hanushek and Kain (2005) found that teachers’ age was
significantly related to students’ achievement. Kimani’s
(2013) study in Nyandarua County on the other hand
found that teachers’ age did not have significant effect on
schools. Darling-Hammond (1999) studies revealed a
negative relationship between teachers’ age and
students’ achievement. The weak positive relationship
established by this study somewhat attest to the finding
of these studies.

Indeed teaching mathematics demands a lot of energy. It
involves problem solving, which is a practical dimension
and has many lessons, six per week. The situation is
aggravated by the Free Secondary Education policy that
has increased student teacher ratio to the extent that
some schools cannot effectively implement the
curriculum. In such circumstances, teachers advancing to
mandatory retirement age are bound to experience
burnout easily. Younger teachers in this respect may be
more up-to-date with curriculum and examination
requirements, and probably make these their main focus.
On the other hand, young inexperienced teachers may be
easily overwhelmed by work. In which case learning
achievements may be minimal and the contrary may be
for the older teachers. Rapport is very important in
learning outcomes, an aspect that is associated more
with younger teachers, in whereas it may be more
difficult for an older teacher to establish rapport with his
or her class. Furthermore in most cases younger
teachers often find teaching interesting and become more
enthusiastic and have more up-to-date knowledge on
their subject than older teachers. However, they may not
be taken seriously by students because of their age and
therefore disadvantaged as mathematics teachers. This
is supported by Kimani’s (2013) study in Nyandarua Sub
county which revealed that there is no significant
relationship between age of a teacher and the
performance in mathematics.

Mathematics teachers in their questionnaires indicated
that the gender of a teacher thus influence students
academic achievement in mathematics, particularly
students of the same gender as the teacher. This is
because the teachers serve as role models. They also
argued that there are few exceptions where opposite
gender impacts positively on students’ academic
achievement in mathematics. That is male mathematics
teachers impacting positively on female students and vice
versa. This finding was not corroborated by interview
findings. Thus during interviews with the principals, it
emerged that change of mathematics teachers gender
well accounted for change in students’ achievement in
mathematics. In fact one principal categorically stated:

In my career as a teacher and a principal, | have
noted that male teachers perform better in
mathematics teaching than female counterparts.

Classes taught by female teachers have always
performed poorer, while those streams taught by
male teachers have always excelled. It is therefore
no wonder that in Muhoroni Sub county majority of
mathematics teachers are male (Table 4.3). This is
perhaps, because male mathematics teachers in
their teaching tend to demystify the old adage that
mathematics is difficult to learn. Notwithstanding
this view, mathematics is very demanding as it
thrives on the fact that practice makes perfect. It
means the teacher has to be as busy as the
student, giving exercises and expeditiously
marking, returning and revising the exercises.
Indeed given the traditional role of female teachers
in the home, they cannot afford sacrifice their time
and domestic chores as their male counterparts
do.

Another principal added;
Indeed change in gender does
achievements in mathematics.

affect learning

If you substitute a male teacher with a female
teacher and vice versa the learners’ achievement
is affected negatively. It is for this reason that in my
school we do not change teachers anyhowly. A
teacher has to teach some class longitudinally, that
is, from form one to form four. This is because we
discovered that any change mid-way affects
learner’s performance and more so substituting
one gender with another. This may be due to
drastic change in social contact between the
teacher and students. All in all it is better to hold
constant gender when changing teachers, unless it
is based on indiscipline or inability to produce
results.

The students during focus group discussion were of the
same view. They advanced the fact that mathematics is
meant for men rather than women. Thus, one female
student stated:

Mathematics require stamina, the teacher must be
authoritative as many students fear mathematics
and try to find lots of excuses for their poor
performance. Where mathematics teachers are
aggressive and assertive students perform better.
Since most male teachers are characterized by
these characteristics they outperform their fellow
female mathematics teachers. Just check the
results in this school and you will confirm what | am
saying.

However some students were of contrary opinion, they
stated that students’ performance depends on talent
rather than teachers’ gender. In this regard one male
student noted:



There are some cases where female mathematics
teachers have done better than male teachers.
Female teachers teach at a pace that allows
students to grasp the mathematical concepts. Male
mathematics teachers on the other hand are
arrogant and always in a hurry. In fact at worst they
assume a don’t care attitude and only concentrate
on students who prove to be good in mathematics.

This finding is consistent with that of Simmons (1980)
who found that gender accounts for variation in students’
academic achievement. Specifically, Simmons (1980)
found a positive influence on student performance at
higher levels with female teachers, but, a negative
influence with the eighth grades. Since personality
dynamics vary with gender, the gender disparity in
teacher efficiency and productivity is bound to vary. This
also applies to students’ dynamics with regard to teacher
gender. The findings of this study concur with those of
Saha (1983) who found that male teachers were more
successful with science teaching and related subjects
while female teachers were more successful in language
teaching and related subjects. Saha’s (1983) findings
mean that gender can have either a positive or negative
correlation with student’s achievement in mathematics.
The finding of this study also concur with those of
Thomas (2010) who found out that learning from a
teacher of opposite gender has a detrimental effect on
student academic progress and engagement in school. It
was found to lower test scores for both boys and girls by
approximately 4% of a standard deviation and has even
larger effects on various measures on student
engagement.

CONCLUSIONS

Mathematics teachers age influences students academic
achievement, however it does not account much for the
variation in students’ performance in mathematics.
Mathematics teachers gender accounts for a small
variation in students’ academic achievement in
mathematics. Mathematics teachers gender negatively
influence  students’ academic  achievement in
mathematics. Teacher’'s age and gender should be re-
examined with a view of establishing the genesis of their
minimal contribution to students’ academic achievement
in mathematics. This would enhance not only students
academic achievement but also teachers level of job
satisfaction. Job satisfaction is a crucial factor in
enhancement of performance.

RECOMMENDATIONS

Mathematics teachers regardless of age should undergo
capacity-building process to invigorate them to improve
students’ academic achievement.
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Principals of schools should adopt a longitudinal
approach in assignment of mathematics teachers to
classes, so that genderwise mathematics teachers teach
a full cycle for students, forms | to IV. Where changes
are inevitable, the replacement be of the same gender.
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